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QLNFu1
ULULPSPY GRUMPUUONFE3UL SUrrGME

§1. unnpnhGwwnbGEph dEpnnp hwppnipjwl Ypw

1. UGwintph htinwynpnipyntGp YnnpphGwwnwjhb hwiwlwpgnid

UGwihwnhy Gpypwswihnipjwb «pwinbGpwptidn» YnnpnhGuwnwihG hwppnipyntlh ne
YnnpnhGwwnwjhl tnwpwoéncg)nllb &G (GY.1, GY.2):

A 8
4
3| M3 | M(2;3:4)
= s x 0 3 Ly
0 2
2
X /
UY. 1. Gnnpnhlwwnuyhl UYy. 2. annpnhlwwnuyhl
hwpnpnipntl wnwpwdnipinti

UnnpnhGwwwihG hwppnipjw A(xl;yl) L B(xz;yz) Ybwnbph htnwynpnepyniGp
npnaynid t

d:\/(x2 —xl)2 +(y2 —yl)z
pwlwdélny: LGptipgnnp hGunnipjwip Jupnn b wpnwét] wju pwlwdéln, Yynnpnhbw-
nwjhb hwpenipjw ypw ywwnytiptind 4B GeppGwaéhgny ninnwbyynca GrwGyyniln
L oquytindy Mynipwagnpwuh plinptohg: WG dwulwynp nbwpnid, Gpp, ophGuwly,
Y, = ¥,, yupquuwbu nLlblp, np d=|x2 —x1|:
Unnpnhwwnwihl nwpwéncpjwl A(xl;yl;zl) L B(xz;yz;zz) yGwntph hGnwyn-
pnipyntlp npnayncd £ hGnlyw pwbwdlbing

dz\/(xZ—xl)2+(y2—yl)2+(zz—zl)2 :

2. Swnywdh dhphwybwh YynnpnhGwwnmbtpp, hwnywép mpjwéd
hwpwptpnipjwidp wipnhnn YGwnh YnnpnhGwwnbGbpp
Nwynpngwywl nwupbpwgned wwwgnigyntd £, np A(xl;yl) L B(xz;yz) owjpwyb-
intipnd hwuindwéh dhplwybwnh YnnpnhGwwnbGbpp npnzynid G0 hGnlbyw| pwlwdlbpny
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PR y=y|+y2 .
2 2
b (pndl0 wju pwlwdltiph thwuwntiGp, np 4B hwwndwéh wyG C Ytwnh Ynnpnh-
GwuwnGbpp, nph hwdwp AC: CB = A, npnaynid G hbnlyw) pwGwalbpny’
x:x1 +Ax, , y:yl+/1y2 :
1+ 1+4
Uu pwlwdélbpp Yupbh B wpnwétp tnwppbip swlwwwphlbpny, opplwy, Ywg-

dtiny AC L CB ybywnpGlinp Loguytiiny AC =4 - CB  hwywuwpnipjniGhg:

3. dGywnnpG hpplt nunnnpnywé hwnyjwéd

UjGwhuh hwindwébtpp, npnGg ypw Gaqwé £ ninnnepynch (uhhgp L 4tng), Ynsynid
G0 JGywnnpGtip: WGwbpp GnyOwbu hwdwpynid GG yGYwnnpGGp, npnGg uyhgpp L ybip-
op hwapGyanud G6: Unwhuh JGywnnpGtpp Ynsgyned G0 gpnjuub Jeywnnpltn L Gow-
Gwyyntd BG 0 -ny:

Ns gpnyuywb yayunnpGbpp Yyngynid G0 hwdwaqhd, tpt Gpwlp qunGynid GG Gnyh
ninnh Ywd gniquhtn ninhnlGtph Jpw: Iwdwaghé Jaywnnpltipp hGnud G0 hwdninn-
Jwd Ywd hwyninnuwé:

JdtywnnpGGpp Ynsyned G0 hwdwuwp, Gpb Gpulp hwdininnwé GG L ntGEG GnyG
Gpywnnipyntlp: Uwhdwlnidhg htnbnd £, np tnwpwénipjwb gwlywgwé Yhinhg Y-
nbiih E nbnwnpbp ngw) ys4unphG hwywuwn ybynnp: 0GnnGywé t d Jehnnph bp-
Ywpnipjnilp szﬂwhbﬂﬁi -ny:

JdtywnpGtph htwn uwhdwbyned GG qubuqub gnpénnnepyntGGbp’ gnidwpned, hw-
Gnud, pUny pwgdwwwinyned, ujupwp pwgiwwwnyned b wy|G:

Spwé a b B JGywnnbtiph gnidwpp uwhdwbyned £ hGnlyw) Yepw (GY. 3): Swpw-
snipjwl Ywiwjwlwah A Yenhg nbnwnpblp d ythnnphG hwywuwn AB JtYywnnnpn:
UjGnihtinl B Ytwinhg inbnwnptlp b ytywnphl hwdwuwn BC Jhywnpp: @ L I;
yGywnnpGtph gndwp Yngyned k TC JGywnpn:

a+b
Ul. 3. dtluinnpllinh gnidwnpnedp

UwhdwakGp yeynnph b pdh wpnwnpywip: Ns gpnywlwG a@ Jshunph Lk pyp wp-

tmwnpjwy Yngdned £ wyb Jeywnnpp, nph Gpwnpnipjniip hwywuwp £ |k|-|c7|, huly ntn-

nntpyntlp hwdpGyGnid t @-h ninnnipjwl htin, bpb k-G npuywG phy t L a-h hwjw-
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nwl nunnnipjwl htin, bpb k-0 pugwuwlwa t (GY. 4): Iwdwpynid &, np 0- a=0:

Ul. 4. dblunnph pwqdwu/wwl/m up pynd

Nhgnip d-G L b-G nplt Gpynt ng hwdwaghé (mwpwaqhd) Jaywnnpltin GG o hwp-
pnipjwl d69: Uwywgnigynid £, np o hwppnipjwl gublywgwé P gtGwnp Junbih k
GEpYuwywglb 13:p15+p213 inbupny, npwintin p,-0 L p,-0 nyju P yGywnnph hwdwnp
npnawyh pytip Ga:

Swpwéwywb ytywnnpbGtph hwdwp Ywplbnp hwulw- B C4
gnipintl £ mwpwhwppnipyniGp: dGyunnplGtpp Ynsdned f
G0 hwdwhwpp, tpb Gnyb Ybinhg ntnwnptihu Gpwbp
hwjyinGynid GG 6h hwppnipjwl G69: Iwlwnw nbwpnid i
JtywnnpGbpp Ynsgynd GG vnwpwhwpp: Iwdwhwpp GG, i

Aw\ D,

onhlwly ABCDA,B,C/D, anqwhhnwﬁhuthB, AD

L thumnnuunn (Y. 5),huly tmwpwhwnp bG, ophGuwy AT 7€

E, E L Hqtumnnﬁbnr_\: AL > D
uyGhwjwn t, np nwpwénipjwl guwlblwgwd bpynt uy. 5

Jtywnnpbtp hwiwhwpp GG6: Jwdwhwpp G0 OGwb wyl

Gptip ytywnnpGtipp, npnbGghg Gpyniup hwdwaghé Ga: Iwdwhwpp GG ophGwy GY.5-nLd

wwutngws AB, DC L A4, JslunnpGtipp:

Nhgnip 4, b Lé JayunnpGbpp wwpwhwpp 66: Uywgnigynd t, np lmwpwént-
pjwl guwlywgwd P yGywnnp dhwy dund yEpwéyned £ pun wyn yGhynnpbtph, wj-
uhlpl gnynipyntl nilbG wyGwhuh p,, p, L p; pdtip, np p:pl&'+pzl; +p€

Swpwhwpp yGYwnnpbtph gwllwgwé bGrjwy wldwlnid &G nwpwoénipjwlb
pwqghu: Pwghuh nwuwywb ophlwy £ YynnpnhGwwmwjhlb wnwbgpbtiph ypw qunlGynn
dhwynp Gpywpnipjwdp yahwnpGtph 7, j, & Grjwlp:

4. JGYywinph YnnpnhGwwnGbpp

UnnpnhGwwnwjhl hwppnipjwl jncpwpwbsynip JGynnph npnwyh optbpny hwdw-
wwwnwufuwbbgynid &G Gpyne pdtip, npnbp Ynsdnid GG wyn ytyunnph ynnpnhGuwunlbp:

Udtith npnawlih® A (x5 %, ) ubhap b B(x,; v, ) dbing nltignn @ dslunnnh Ynnpih-
Gwuwnltip GG Yngdnd x, —x, L ¥, — ¥, pybipp:



Jdtywnph YnnpnhGwunbbpp gpwencd GG dbwynp thwlwadtiph dbe™ ytyunnph Gaw-
GwynLdhg hGwnn 5{x2—x];y2—yl}: Uybhwywn t, np pninp hwdwuwn ytayunnpGtina
nLGGG GnyG YnnpnhGwwnGbpp: Spqwé YnnpnhGwwnGbpny yGynnpp Yupbih £ nbnw-
nnt| hwppnipjwb gwllwgwé Ybuinhg:

Swpwéwlwb ytyinnplbnpb ncGbh Gpbp YnnpnhGwwnGbp: Ypwlp Gnylwbu uwh-
dwOyned 66 hpple ypplGwytnh L uyqpbwytbnp hwdwwwwnwufuwb YnnpnhGwwnlbph
tnwnptnnep)ni:

UnnpnhGwuwnGtiph Gepdnueénidp hGwpwydnpnepynil £ nwhu JeyinnpGeph hbun Y-
twnpynn gnpénnnipyntblbpp pbiptp YynnpnhGuwnGbph (pdtiph) hGun qnpénnnipyniG-
GGph:

Muwpagyned £, np yGywnnpbbpp gnudwnbihu (hwGbhu) gnidwpygnid (hwGyned) GG
Gpwig hwiwwwwnwufuwb YnnpnhGuwnGbpp: Wuwbu® 21{2;3} L 5{5;1} ytYywnnpat-

nh qnudwpp 2’{7;4} Jaywnnh t:

dtywnnpp pyny pwqgiwwwwnybihu, wn pynd GO pwqiwwwwnyynd Gpw pnpnp
ynnpnhGwwnGtipp: Wuwbu™ 7 pyh L a{2;3} Jayunnph wpunwnpywip b{l4;21} yt-
nnnG t:

UnnpnhGwwnwihl hwdwlwpgnid Gpyne Yeinbph hGnwynpnipjwb pwlwdlhg hb-
nbnd £, np Ei{xl;yl;zl} yGywmnph Gplwpnepynibp npnzyned £ hGnlyw pwlwdlny:

|&‘ = w/xlz +y}+z7
5. dGYwnnpGEph ujwpjwp wpmwnpjwup

alb JtywnnnpGbph uupgwp wpnwnpjwp uwhdwbynid £ hbnlyw optlpny’
5-5=|5|-|I;Icosa, (1)

npntin & -0 wn yaynnpGtph juqdwd wayynca k:

Llwuwnblp, np JayunnpGtph ujupwp wpunwnpuip pwihb (uupwnp) dGénipyncl
E: Uywpywn wpnwnpywip hhwOwih plnipwgnpned £ yGhynnpGeph nunnwhwjwgnepjw
hwuwnynipintlp. Gpyne ng qpnyuijub yEYwmnpabpp ninnwhwjwg G0 wja b dhwjh
w)b ntiwpned, Gpp Gpwbg uywjwp wpnwnpjuip gpn k:

Gpt ytywnnpGtph YnnpnhGwwnbbpp hwynbh GG, www hGaunnipjudp Yunpbh k
hwpyb| Gwb Gpwbg uyuywp wpunwnpuin: Uwgnegynid k, np Zi{xl,yl,zl} L
I;{xz,yz,zz} ytywnnpbtph uyupywp wpunwnpywip npnaynid b hnlyw pwlwdéuny®

a-b=xx,+yy,+zz,: 2)
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Ujwpywn wpunwnpuih (1) uvwhiwOndhg L (2) pwlwdlhg uwmwgynid E
Zz{xl;yl;zl} L E{xz;yz;zz} ns qpnjuywb yeywnnpGeph Yugiwd wayntGp npntipnt
hGunlyw| pwlwdélp

XX, +yy,+zz,
\/xlz +y’+z° -\/xzz +y,+z,] .
Uwpwp wpunwnpuwib odinygwé E hbGnlyw hwwnynepyniGGtinny (k-G phy k)

—

ta-b=b-a; 2(a+b)-c=a-c+b-c; 3(ka)b=k(ab):

coSax =

6. UnnpnhGwwbGbph plEnwjhG hwiwywpap

Swppnipjwlb Yenbpp YnnpnhlGwwnwynpbint hwdwp Gppbdl oquwagnpéynid
pLbnwjhG hwdwlwnpgp: Iwppnipjwb vk ulbtintlp nplt O Yhwn (plkep), wjn YGuinhg
nnipu Gynn P dwnwqujp (plbnwjhG wnwGgpp), hGswtu Gwl Gpywpnipjwb nplk
dhwynn: Hhgnp M-p hwppnipjw nplkt YGun £ Ujn YGwnh hGrwynpnipynilp plbinhg
Gwlwyklp p -nd, huy OM Swnwaqwjph Ywqdws wayntp (rwnhwlwjhb swihnd)
plbinwjhl wnwbgph htwn (Wnnyn npuywb nunnnipjwip)” @ -nd: Wu tipyne pytipp’
P -0L @-0Yngdnid 66 M Ytwnh plbrwihlG YnnpnhGwunGtp (GY. 6), pGn npnud p -G
Ynsynid b puinwyhG wrwyhn, huy @ -0° pubnwihG waynih:

A

M(p.¢) P M
p p '
o
¢ > p > X
0 0 X
Ul. 6. M Ybinh pllbnuyhl Ul. 7. M Lbuinh pLlinuyhl L
Unnpnphlwwnlbbnn nblwnpuywl YnnpnhlGuinlbbnn

Nhgnip a-G nput npwywb phy t: Addwn sk G, np o =a wywjdwbhb pwyw-
pwnpnn hwppnipjwb YGwbpp Jwaind G0 a wnwynny 2ppwlwaghs, huly @ =«
wwjiwbha pwywpwpnnbbpp® O YGwnhg uyhgqp wrlnn dwnwqu)p, npp pLbnwihG
wnwlgph htwn Jwaqdind £ ¢ nwnhwOh wGynil: Gppbdld wlhpwdtwnip)nib k£
wnwowlnid plbnwihG YnnpnhlGwwnlbbphg wGglb] nGYwpunywb YynnpnhGwwnbbph L
hwlwnwyp: Mddwp sk hwingyby (GY.7), np wlgiwb pwlwélbpp hGnbyw GGno G6°

{x:pcos(p Ywd p:«’x2 +y2

y:psin¢ (p:arcth:
X

7. Unph hwyjwuwpnidip hwppnipjwb 0k

Stiyw ynpp Ywginn Yewntbph x Ly YnnpnhlGwunbbpp ywwdwé GG dhdjwbg hbwn
npnawyh wrbGsnipjwdp:Ujn wrbsnipintGp undnpwpwnp gngnid £ x Ly thnthnfuwywG-
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Gtipnd hwywuwpdwb nbupny” L(x, y ) =0:

Epynt thnhnfuwywGGbpnyg L(x, y) = 0 hwdwuwpnidp Yngynid £/ Ynph hwdw-
uwpnid (GY. 8), bpt /-h gwllwgwé M Yawnh YnnpnhGwnGbpp pwdwpwpnid GG wyn
hwldwuwpdwap, huy /-hG swwinwbnn Yhwnbph YynnpnhGwnGbpp wyn hwywuwp-
Gwlp s60 pwywpwpniy:

AY

M(x,y)

\4
x

uy. 8

Wuwhuny, jnipwpwlsnip Ynph hwidwwwwnmwufuwbnid £ Gpyne thnthnfuwuwGng
nplt hwywuwpnid, npp |hndhG plGnipwgpned £ wndyw Ynpp' qnynepyntl nibh thnfu-
dphwpdtp hwiwwwwmwufuwbnipintd Ynph Ybwnbph L hwjwuwpdwb neéndlbph
thol: Uju wnbGsnipjwdp npgnid £ Gpyne hhdGwywG fulnhnp:

w) Unpp hwynGh £ npwbu Gpypwswhwlywb ywnybp Ywd npjwé k. Gpw plnipw-

qnhs GUwpwapnepyniGG hpple Yenbph pwginepynib: MwhwGeynid £ Juqob
Ynph hwlwuwnndp:

p) Unph hwywuwnpndp hwynbh £, wwhwbeynid t npnbp Gpw Gpypwswthwlywb

inbiupp:

Swwnluwwbiu nhGwdhy dnnb0GpnLy, 2wwn ogqunwlwn GO Ynph wwpwibnpwywb
hwlwuwpniibbpp' x=@(z), y=¢@(t), npntin ¢ thnhnfuwywbp Ynsynid b ywpwib-
nn: Mwpwdbunp =h jnipupwbsnip wpdtph hwdwwwwnwufuwGnud £ hwppnepjw
nplt (x; y)Ytwn: pp ¢ wwpwdbinpp thnfudned £ hGs-np uwhdwGGbpnid, (x; y) Yenp
«qénLd t» [ Ynpp:

8. Cppwlwqdéh hwyjwuwpniip

Unpwnwoblp (xo,yo) ytbunpnbny L R wnwynny 2ppwlwaqdh hwljwuwnnidp:
Cpowliwqdh Ynw ytingltip M(x;y) Yuidwjwyw (pGpwghl) Ytinp L npn2tilip x L
¥ thnthnfuwywbGbph Yuwwp: M(x; y) Ytnh hp «pGpwugph» Gbip Gnwwtiv gunGyncd
£ O(xo,yo) ytwhg Gnyl htnwynpnipjwb ypw' MO = R : 3wdwdw)b Gpynt Yanbpp

hrwynpnipjwl pwlwélLh® \/(x—x0)2+(y—yo)2 =R, Ywd, np GnyGG £

2 2
(x—xo) +(y—y0) =R (1)
Wuwhuny, 2powlwqéh gwllywgwdé M ytnh YnnpnhlGwnGbpp pwdwpwpned GG
(1) hwwuwpdwbp: UyGhwywn k, np nhnwnydnn 2ppwlwagéh dpw squnbynn Yhwnbiph
YnnpnhGwwnGtpp wyn hwywuwpdwbp 66 pwdwpwnned: Nepbda (1)-p Gyupwopywé
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2nowlwqséh hwdwuwnnidl t: Gpb 2ppwlwqsh YaGupnGp YynnpnhGwwnGbph uygpbw-
UG £, www Gpw hwywuwpnedb nibh hbnbyw) nbupp’ x* + y* = R*:

9. Ethwuh YwlnGuwlywh hwjwuwnpnidp
2 2
Uh wwh 2powlwgsh hwywuwnnidp Geplujwglblp %Jr%:] wbupny L Gow-

Gnipjwdp nhunwnyblp hbGnlyw| hwjwuwpnidp

%+%:1, )

npintin a-0 L b -0 npwlw pytip GG: UnnpnhGwwnwihG hwppnipjwl Ypw wwnyb-
ntiGp wju hwwuwnnidnd npnaynn Ynpp: Lwfu GUwwnbbp, np tipt (x; y) Yhwnp yuwn-
YwanLd £ npnGbLh Ynphl, www wjn Ynphb 66 ywnbwned £ Gl (x;—y) , (—x;»)
(—x;—y) Ybwbpp: Uw Gwlwynd £ np Ynpp hwidwiwth b YnnpnhGwinwghG
wnwbgpltiph L uygplwybnh GYwwndwdp: 3G E GUwwnb, np YnpG wpughultiph
wnwlgph htwn hwwngnid £ (-a;0) L (a;0) Yainbpned, huy opnhlwwnbtph wnwbgph
htiwn® (0;—b) L (0;b) Ytwnbpney:

MY

B M(x:y)

A
C F, OJA’X

uy. 9. bihwu

Qhwnwplynn Ynpp wwnytipqwé t Gy, 9-nud L Yngynid t Ehwyu: O4 L OB hwwn-

Jwshbpp Ynsynid GG Eihwuh YhuwwnewbgpGbp: Ukp ophGwyntd’
OA =a, OB =b:

F,(c; 0) L F)(-c; 0) Yhnbipp, npuntin ¢ = Va? — b2, YnsUnid GG kghwuh $nyncubtp:
Uwwgnigyntd t, np ndywy tthwuh pnpnp M (x; y) Yhinbiph hwowp MF, + MF, gni-
dwpl wbOhnthnfu dténipyntt £ (G4.9): Uu hwwynipjnilp |hnyhl plnipwgpned
Ethwul ppple Gpypwswthwwb wywwnytp L hwdwfu plnniGyned b npwtu £ hwuh uwh-
dwlnud: CGn npnud, hbin b Gywnby, np ME,+MF, =2 a:6pt b=a, wyw tihyup
ytpwéynud £ a pwnwynny 2powlwaqéh:
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(1)-n Yngdnd £ Ethwuh Jubnbwlwh hwdwuwnpnid: Gpb Elhwyuh YGGunpnGp
gwunlynid k ng pb (0;0) yhwnneyd, wy (xo,yo) yewnned, www Gpw Yuwbnbwlwb hwyw-

uwnnedb ntGh hGnlyw nbGupp
(X—XO)Z (y_yo)2
7 +

a b* =l

2 2

b
Opplwl.  QunGhGp —+y—=l hwywuwpnidny npnadnn Ethyup Yhuwwewbgp-
100 36
Ghpp L $nynLuGbipp: Rwah, np @® =100 L 4% =36, www Yhuwwnwlgp-
GbpG 66 a=10,b=6: Lun uwhdwGiwl ¢ = Va? — b2 = 8: Niphkil’

Elhwuh $nyniulbinG GG F, (8; 0) L F, (-8; 0) Ytnbipp: P>

10. 3pwbppnih YuanGwlwh hwywuwpnidp
2 2
UnnpnhGwwwjhl hwppnipjwl Yypw  wwwnybptlp x_z_)b/_2:1 hwywuwnpnidny
a
npn2ynn Ynpp, npuntin a-G L b -G npwlwh pytip GG:

Lwbh np x =0 ntwpntd nhinwnyynn hwywuwnnedp (nuénid snilh, wwyw npnGb-
th Ynpp sh hwwndned opnhlGwwinbtph wrwGgph htiwn: Upughultinh wrwbgph hGwn Ynpp
hwwynid £ (-a;0) L (a;0) Ytwnbpnid: Uju Ynpp Gnyybwbu hwdwswih £ ynnpnhGw-
nwjhl wnwOgpltiph L uygplwytinh Gwwndwdp: Uyt Yngyned £ hhwbppnp L wwun-
Ybpdwé t ay. 10-nwi: 4 (a;0) L B(—a; 0) Ytwnbpp Ynsynid GG hhwbppnh ququp-
GGp:

Ul. 10. Ipwlinpnip, hn wupdupinnnlbbnn b pnlyniulbbpn

F (c; 0) L F} (—c; 0) Yhwntipp, npuntin c=va? + b2 Ynsyntd G hhwtppnth $nyniu-
G6p: bwnbh £ wwwgnegtp, np mdw) hhwbppnih gwGlugws M (x, y) Ykwnh hwdwn
|]\ﬂ72—MFl| wmwpptipnip)nt00 whthnthnfu dGénepyntl k£, pln npned |MFZ—]W71|=2a
(GY. 10): Uyu hwunynepynilp thndhG pGnipwgnnid £ hhwbppnip b hwdwfu pGnnilGyned
t hpple hhwybppnih uwhdwGnid:
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b innwpptpnip)nib Ethwuh, hhwtippn G nGh YGwntp, npnbp nppwb wubu htinne GG
ynnpnhGwwnbbiph uygpbwytitnhg, pGn npnud hGrwbwnid gnigplpwg Gpwlp wuwnp-
dwlwpwp dtpabanid GG y:éx L y:_éx ntnhnGGphG, npnGp Ynsgdned GG hhwtip-

a a

pnih wuhdwwmnunbbp:
k
SOGunbuwghnwywb hwpgtipnd Ywplbnp nGp 66 Yuwwnwpnid y=;,k>0mbuph
dniGyghwdtipp, npnlg gpwdhylbpp hhwtippn Gbp GG (nb'u tp 184):

11. Mwpwpnih uGnGuywb hwyjwuwpnidp

Muwuwnytiptlp YnnpnhlGwwnwihG hwppnipjwl wyt YGinbph pwqdnep)nilp, npnGp
ntbtG Gnyl hGrwdnpnepynilp £ (0;1) Ywnhg L y = 1 ninnhg: bpt M (x, y) Ybtwp
Gdwé pwquinipinilhg £, wyw MF=MH , npntin H-p M Ubwnhg y = — 1
ninnh0 wnwpywé ninnwhwjwgh hhdpl £ (G4.11): LHwwh nGBGwind, np H YGwh
YnnpnhGwwnGbnpb GG x L -1 pdbpp, Gpyne Yewnbph hnwynpnipywl pwGwdbh hwiw-
Awjb Yunnwlwlbp

J¥ +(r=1) =y(r+1):
Muwnq dLwthntunipynilhg htitnn GunwGwp, npx® =4y ,4wd np GnyGa t y = 0,25x>:
Uw Gowlwyntd £, np nhinnwpyynn Yewnbph pwginipgyniGp ywpwpeng £ (GY. 11):
bwpbih t wwwgnegb], np gwllwgwd wwpwpnp wjbwhup Yanbph pwgdnep)nil t,
npnlp hwjwuwpwhtin GG 0h npnwyh Ybwnhg, npp Ynsynwd £ pnYyniu L Gh ninnhg,

npp Ynsynid £ phpGlwphuw: Ubp ophGwynid $nyniup F (0;1) YbwnhG t , huy nh-
nGywphuw@ y = -1 ninhnp:

o

T

1

1

1

1

1

i

1

1

i

1

1
Xy

Uly. 11. Mwpwpmh pnlyncup b nhnblunppuwl

Muwundwywbnptb nhinwnpyyned G0 wylGyhuh wwpwpnGGp, npnGg hwdwswhnip-
Jwl wnwlgpp wpughulGbph wewlgpl £, wjuhlpl wwpwpnip qunbynid £ wnweohG L
snppnpn. pwenpnlbpnid: LOwl wwpwpnGbph JulnGwlywb hwyjwuwpnuia |
y2 =2px, npibin p phup Yngdned £ wwpwpnih wwpwdbnp: Uu hwdwuwpniing

unpdwd wwpwpnih $nyniup F (%;oj yGwno £, huy nhpGyuphuwb’ x:—g ntnhnp:
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12. Nunnh pbpnipyniGp (walyynLGw)ha qnpdwlyhgp)
Ohgnip £ ninpnp wpughulbiph wewbgph npuwlywh nunnnepjw htn Yugdinud £ o

wayncl, pln npnd ¢ #90°: Uw Gwlwynwd k, np Gpt wpughulbph wnwGgpn
wuwwnblp dwdwgnigh upwphlG hwywerwy ninnnipjwdp o wGynilnd, www wjl
YhwipayGh Ywd gniquhtn Ynwnbw ¢ ninnhG (GY. 12):

y A / Ay YA
L k=0
k<0
k>0
0 X 0 X 0 x’
w) P) a)

Ul. 12. Ninnh pipnipincan

Uwhdwnid. k = tga phup Yngynwt k£ ninnh pbipnipjnil Yud wGyniGuyhG
qnpéwlyhg:

Gpt o wlynilp uncp b (GY.12w), wwyw pbpnipintlp npwywb phy t: Gpb o -G
pnip wOyynil £ (OyY. 12p), www plipnipjnclp pwgwuwlwh k: Gpb ninhnp qniquihtin k
wpughulbph wnwGgphl, www OGpw pbpnipjntGp hwywuwnp E gpngh (GY. 12q),:

QnpsGwlwlnid ninnh pbpnipjntlp npnanid G0 hbnbyw] wwnpg YubnGny: Ninnh
ypw Gp60p nplt M Yybiwn, wpdytlp nbwh we (qniquhtin x-Gph wnwbgphb) 1 dhw-
ynpny L YwqutlGp MBA ninnwGyncl GrnwGyniGp (GY. 13):

y Ay

w) P)
Ul. 13 . Minnh ptipnipjuwl gnpdGuliwl npnpnedn
ublywb wmwbqbbuh uwhdwOnwdhg hGwnunwd £, np, Gpt -0 unip wGynea L (GY.
13w), wyw k-0 hwywuwp £ BA hwndwdédh Gpywnpnepjwlp, huy Gpt a -0 pnep
www wyn hwnywéh Gpywpnepjwlp” dhGneu Gpwlny (GY. 13p):
Ninnh ptpnipjnilp gniyg £ mwihu, pt nppwlny £ thnfjuynid Gpw Ywdwjw-
Juwb YEwnh y opnhGwwnp, Gpp x wpughup dGéwhned £ 1 dhwynpny:

-16 -



13. Nunnp hwywuwpnidb wayynebwiha qnpéwlygny
Lwqublp ninnh hwdwuwpnidp, npl wagbnid £ M (x,;y,) Ytwny W nGh k pb-
pnipnihp (GY. 14): Ninnh Jpw Go6Gp M(x,y) pbpwghy Ytwnp L Yuqitlp M MB nin-
nwbynilG Grwlynilp, npintinhg htwnbnd £, np M B=x—-x,, huy MB=y—y,:
Lwlh, np k=rga, wyw waljwh wnwbqbluh uwh-
dwliwb hwiwdw)q, ninnh ypw qubynn gwblw-
gwé M(x,y) Ytwnh YynnpnhGwnGtpp pwdwpwnnid GG
y—yozk(x—xo) (1
hwywuwniwbp: UyGhwjwn £, np Gpt M(x,y) Ybwnp
sh wuwwnwbnd nunnhb www Gpw YnnpnhGwwnGtpp
s60 pwdwpwpnid wyn hwjwuwndwbp: Uuwhuny uy. 14

(1)-p ninnh wwhwbeynn hwywuwpnedl k:
Epti Owlwyblp y,—kx,=b, www (1) hwjwuwpniip Ywptith b wpunwanty

ol 4

y =kx+b wbupny: Uju nbuph hwjwuwnnd Yunpbih b qpbp pninp ninhnGtph hw-
dwp, npnGp ninnwhwjwg s60 wpughulGtph wnwGgph:

14. Nunnp pGnhwbnip hwyjwuwpnidp

bpt ninhnG ninqwhwjwg t wpughuGbph wnwGgphl, www & phdp qnynipyniG
snilh (k=g 90° L Gpw hwywuwnnudp sh upnn GepQuywglly y =kx+5b wbu-
pny: Yddwn sk hwdingyby, np wynwhuh nuinhnGEpG nLGEG x = @ nbuph hwjwuwpnd,
npuntin a-0 ninnh L x-t6ph wrwbgph hwwndwh Yhwnh wpughub t:

Lwlh np y =kx+b hwjwuwnpnidp Yunbh b wpnwagnpt kAx—y+5 =0 wnbupny,
huy x=a hwjwuwpnip'1-x+0-y—a=0 wnbupny, www Juptith £ wub), np gui-
Jwgwd ninhn ghé nilGh htinlyw) inbuph hwjwuwpned’

Ax + By + C =0, (2)
npp Yngynid £ ninnh pGnhwGnep hwjwuwpned:

Ahow b Gwb hwhwnwy wannuip® Gpt 4 L B pybphg gnGb dGLyn hwdwuwn st
gnnjh, www (2) wnbuph gwlywgwd hwywuwnnid npbt ninnp hwjwuwnpnid £ Ynnp-
nhGwuwnwihb hwppnipjwb dbo:

Swllywgwd Jtywnnp, npb ninnwhwjwg b wpdwé ninnhG Yngyned £ wyn ninnh
Gnpiwy yEYwnp: 3wdnqytlp, np I_:I{A;B}-U Gnpdw) ybyinnp kb Ax + By + C =0

hwywuwnpnidny npnpynn nunnp hwiwn: hulwwbu, nhgnip Ml(xl;yl) L M2 (xz;yz)
ytwntpp qunbyned GG ninnh Yypw: Nptdb wyn Yenbph YynnpnhGwwnbbpp pwdwpwpnid

G0 nunnh hwywuwnpdwbp®
Ax, + By, +C =0, Ax, + By, +C=0,
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npwnbinhg htwnlnid t, np A(x2 —x1)+B(y2 —yl)=0: Llwwnh nGGGwiny, np X, — X,

L ¥, =¥, pUbinn a7,a7, UGhunph Ynnpnhlwinlbnpb GG, wju hwywuwpnipjwl Awitu
dwup Yuwpbh £ oGyGwpwlb hppl %(A;B) L M M, JeynnpGtph ujuywp wpnw-
nnwy: Lwlh np, wjn uthuuLunqtunmLunnJLum hwywuwn £ qpnjh, www Gpwlp thnfu-
ninnwhwjwg GG: IGinLwpwp n(A;B) JdGywnnpp ninnwhwjwg £ nhinwnpyynn ninnha:

15. Gpynt YEwmbpny whglnn ninnh hwjwuwpnidp

LwquklOp M1(x15Y1) L M, (xz;yz) ytwntpny wbglnn ninnh hwywuwnpniip
(x2 XY, # yl): Ntnnh pbpnipynilp Gowlwytbp & -ny: LwGh np ninhnG wGgGnid
£ ]\4] (xl,yl) ytwnd, Gpw hwdwuwnpnedp YhGh

y—ylzk(x—xl): (1)

Nbnlu wlnpn & phdp npnpblp wyl wwjdwbhg, np ninhnG wGglnid £ Gubl
M2 (xz;yz) ytwnd, wyuhGph M2 ytwnh YnnpnhGwwnbbpp pwdwpwpnid G0 wyn nun-
nh hwwuwpdwlp’

yz_yl:k(XZ_xl): (2)
(1) L (2) wnGsnipjnLGObphg whdhpwwbu pfuncd £, np
Y=» _ X% (3)

B

Yo =0 X%
nn0 £ hwlnhuwGnud £ npnGGLh nunnp hwwuwpnudp:
P 1pnLdG (3) hwdwuwpdwb GYwntlp, np X, = X, ntwpncd ninpn ninnuhwjwg t
X-tph wnwlgphl L Gpw hwywuwnpnudb £ x =X, : 6pb ¥, = »,, www ninhnp gqnt-
qwhtin b X -tiph wnwGgphl L Gpw hwdwuwpndG b y = y;:

16. Nunnh hwyjwuwpniip Yupwé hwnyjwéhbpny

Lbwqutlp wjl ninnh hwywuwpnip, npp YnnpnhGwwnwihG  wnwbgpltinhg
«yunpnud b» @ L b Gplwpnipjwdp hwndwébbp: @wunnpb, wywhwbeyned £ jugdby

wjb ninnh hwywuwpnidp, npG wGgbned £ Ml(a;O) L VA

M, (0;5) Ytwtipny (GY. 15): Jwdwdéw)b (2) pwlwdlh, M,
y x—a b
npnGGLh nuinnh hwywuwpnidp YhGh Z: , hpG
—-a
pGnniOdwé t gpb hGnlyw| inbupny’ M
1
£+X:1: > 0 > X
a b a

vy 15
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17. 6pynL nLnhnGEph uqiwé wayjnbp

Gpt ninhnGtpG nunnwhwjwg 560 L Gpwlg hwywuwnpnidbbpp wpdwé GG whyyne-
GwyhG gqnpswyhgltipny y=k1x+b1 L y=kx+b,, wyw Gpwlg Ywgiws whljw
nwbgblup npnayncd £ hGinlyw wnGsnipjwdp
— kl _kz .
Ctkk,

huywuwtu, nhgnip tipdwé ninhnltpp wpughu-
Gbph wnwlgph hbwn Ywginid &6 o L B wbyyncG- \
Gbp (GY. 16): Hdywp sk Gyuwnb, np @ = a - B (kO-
pwnnyntd £, np a > B ): Lwwh nbbGuny, np,

129 y)\

¢
iga =k L tgf=k,, hwiwdwl whyncGhbph /ﬁ ¢ ox
tnwpptpnipjwl tnwGqbluh pwlwdélh, Yuinwlwbp 0
tga—tgfp  k, -k vy. 16
tgo=tg(a—p)= =——=:

1+ tgotgP - 1+kk, '

Gpb hwwuwpnipjwl wy dwup npwywb phy t, wyuhlpb tge > 0, www wju pw-
Gwdliny qunlyntd £ ninhnGbph Yugdwé thnpp unip wynilp: 6pb tge < 0, www
@-0 ninhnbtiph Yuaqiwé pnip whyynibh k:

Nddwn sk unwwy, np, nunhnGtph nunnwhwjwgnipjwl Wwjdwha k
kiky=-1,k =0,k 20,

huy k&, =k, wuwjdwGh ntiwpnid ninhnGbipp qniquhbn 66 Ywd hwdpGybnud GG:
Epbi ninhnltipp wpwé GG pGnhwinip hwdwuwpnuiGepny” 4x+ B y+C =0 L
Ax+B,y+C, =0, wyw k, =—-4, /B, u k2 =-A,/B,: 3tnbwpwn Gpwlg qni-

quhbrnLpjwl wwydwGp YpGrniGh hbnlyw) nbupp” 4 -5 L G .
C
2 2
18. Ukinh hEnwynpnip)niGG nLnnhg N
y

M(x,;y,) ybwnh htnwynpnipynilp
Ax+ By +C =0 hwjwuwpniing wnpjwé nin-
nhg npnayncd £ hGnlyw) pwlwdbny

d:|Axo+By0+C|:
JA&2+ B

Wu pwlwdlbp Ywnbh £ wpnwét| oqunyb-

tny GY. 17-hg b d = M M sin & wnGgnipjnt-
B C

Ghg, hw wnbbny, n =y = L
hg 24h Ind, np x, <50 v 17

M,M, =|x0 —x1|:
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Opfludy. Dpnaklp (1;4) Yhnh htnwynpnipynilp :_ix+2 nnnhg:
3

<0 Luwtfu, ninnh hwdwuwnpnidp gptilp 4x+3y—6=0 wbupny: NipLal
d:|4x0+3y0—6|:1_0:2:>

V4 +3 5
Unwownnwlpltn

1. Npngtip, pb 4(2;3), B(~4:1),C(0;5), D(1;7), E(6;—2) Ubntinhg nn k Ynnpnh-
GwuwnGbph uygpbwybnhg wokGwhbnnit L n"pp” wokGwanwnp:

2. l4bu1bnhA(—3;1),B(4;0),C(Z;S),D(l;S),E(7;—2) pwqdnipjnilhg onytip vho-
JwlOghg wnwyb) htene L wnwyb] dnun qunbGynn gnuqbipp:

3. UnnpnhGwwnwihG hwppnipjwl ypw wwnltptp O (0;0), 4 (3;1), B (5;3), C (8;6),
D (10;10) Ytwnbpp L npnpbp O4ABCDO pwqiwbyjwb dwytpbup:

4. UnnpnhGwwnwihG hwppnipjwl wpughubtiph wewbgph ypw G2tp wwypwlph pw-
GwynipjnibGbGtpp hwiwwwwnwufuwb dshwynpbbpny, huy opnhGwwnlbiph wnwGgph
ypw™ wwpwbph qGtpp: UnnpnhGwwnwjhb hwppnepjwb (x,p) Ytwnp gnuyg b wnwihu,
np wwpwlph p qbh nGwpntd Gpw ywhwGownyp Yuginid £ x dshwynp:

w) Lptip L dGYOwpwbtbp hGunlyw| Yhwnbpp.

A(18;2), B (9;4), C (4;10), D (56; 0), E (0;40):
p) Npnztip L dEYGwpwGtp O (0;0) L B (9;4) hwwnhp ququwplbpny nunnwGyjwh
dwybptup:

q) dwdwnnnhl n’p qhG0 £ wybih dGnGunnc p =10, pb° p = 4:

5. L dchwynp wptuwwnnidny L K dhwynp Yuwhwnwiny wewybjwagnyGp Ywpkih t pn-
nwpybp Q dhwynp wpunwnpwbp: Mwwnybiptp LKQ nunnuayynita ynnpnhGuwwnwhG
nwnpwénipynilp L dkLGwpwGtp 4 (10; 5; 60), B (4; 12; 80) L C (6; 8; 80) Ytint-
nh hdwuwnp:

6. 3wyinbh t, np mnyjw) Gpypned wioklGwgwon Gywiniin nilGbgnn plGuwbhpGbph
25%-h0 (pninphG dhwuhG) pwdhG £ hwulnd waquwihb GYwdwnh 10%-p, 50%-hG"
30%-n L 75% -hG" 50%-p: UnnpnhGwwnwjhG hwppnipjwl wpughulGGph wnwbgph
Unw Gabip pluwGhpltiph phyp winynuGtipnd, huy opnhlwwnbbph wewbgph Jpw®
Gywdncinp® YpyhG tninynuGtipny: Mwnytiptp O (0;0), 4 (25;10), B (50;30),

C (75;50), D (100;100), E (100;0) Ybwtpp L npnptip OABCDO pwqiwyjw
dwytpbuh hwpwpbpnepyniip ODE GnwGlywG dwytptuhG (Ghh qnpdwlhg):

7. UnnpnhGwwnwhG hwppnipjwl 0bp wwwnltintip 4 (2;1), B (4;6), C (10;4) ququp-
GGpny GrnwGyynibp L npnptip.

w) AA; dholwaqdh Gpywpnepyndp,
p) 0hplwqoétiph hwwndwb Yhwnh YnnpnhGwunGbipp,
q) BC ynnoh M Ytwnh ynnpnhGwnGtpp, tpti BM -MC =3 : 2,
n) ABCD qgniquhtinwqéh D quaquph YnnpnhGuwnGtipp:
8. Upnyn°p Gnuyl ninnp ypw GG A4, B,C Ybwnbnp.
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w) A(1,2,3), B4,7,6), C(10,17,12);
p) A(4,0,1), B(2,3,5), C(89,1):

9. Uwuwgnigbip, np YnnpnhGwwnbbph ninnuGyntt hwdwlwpgned ng qpnyuub
a(x, y,z) Jaywnph YnnpnhOGwwnGbnb 6o |5|cosa, |d|cos,3, |c3|cos;/ pybipp, np-
nbn « -0, B-0 L y-6 YnnpnhGuinwihl wewbgpltiph htwn d Jthunph Yuqiws
whyntGabnG 6G: cosar,cos B,cos ¥ pdtipp Ynsynid GG @ Jtywnph ninnnpn Yn-
uhGniulbip: Quntp YnnpnhGwwnwiht wewGgpltiph htn @ Jthnnph Juqdwé wi-
YncGGEph YnuhGneuGBpp (nunnnpn YnuhGneuGtpp):

w) a(2,1,3), p) a(l,-2,4), q) a(3,0,4), n a2,2,2):

10. UnnpnhGwuwnbbph pbbnwihG hwdwlwpgned Yuenigtip hGnlyw| YentGpp® A(3;%j,

3(4;§j, C(;), D(40), E(Z%j F(S;%’), G(l%”} H(5:27), L(3:37):

11. Ywqubny % pwjny wryntuwy® Yuenigbp o =0,5¢ pwlwdlkny npnaynn Yn-

np (Upphdtinh uwhpwip (Wwpnipwaghép)):

12. chq;bp Qbmhjw[ hLuunounnung{ an{wL‘zJ 2nowlwaghdp. , )
w) x°+y’=4, p) (x +3)2+(y 1)’ =9, a) x?+(y -2)=16.

13. Aptip 2powlwqdh hwywuwpnidp, npp 2wewyhnp hwjwuwp £t R, huy YaGun-
nnGp qunGynid £ M Yewnned.
w) M (0;0), R =3; p) M(5;1),R=4:

14.0°n Yk sh qunGynid (x -1)* +( ¥ -2)°=16 2powlwaqdény tiqpdwd 2npwGh Ghpuntd.
w) (0;0) ; R) (41); a) (-2;-1); m) (-1-1):

15. Qptp 2powlwqéh hwyjwuwnnidp, nph YGGupnGp (3;2) b0k, L nplG wGglnud £
A (0;-2) ybunny:

16. Qptip 2npwlwqdh hwjwuwpnedp,nph YaGunpnGp ginGynid £ wpughulbinh
wnwhgph Yypw, L npG whglnud £ A4 (-1;3) L B (6;4) Ytwnbpny:

17. Spywé Ybwntphg n°pp Ywpnn £ (hG6p 2ppwlwqsh Yuhunpnp, Gpb 2npwlwaghdh
whghnid £ 4 (5;13) L B (12;6) Yhwnkpny.
w) (0;3); p) (0;2); q) (0;1); n) (0;4):

18. b°0s qény t wpdynid (x;y) Ybwp, Gpb wyl dounwwbu qnlGynd £ A4 (1;0)
ytwnhg 2 whqwy dnw, pwl B (4;0) Ytwnhg:

19. Uwqubp wjl q6h hwlwuwpnidp, nph jnipwpwlsnip Yenh htrwydnpnepgynil-
Gtph qnuiwpp F, L F, Yhwntiphg hwywuwp t 20.

w) F(-8;0), F,(8;0); p) F (0;-8), F,(0; 8):

20. Ywquitbp tthwuh YubnOwlwb hwjwuwnnudp® Gpb Gpw YhuwwnwbgplbinG GG
O A L OB hwnywéhbpn.
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21.

22.

23.

24,

25.

26.

27.

28.

29.

w) O(0; 0), A(5;0), B(0;3); p) O(0; 0), 4(2;0), B (0;4):
Upwnwnpwlph © dwdwip, ywiudwé Gepnpwlpbtph x Ly pwbwybbphg, GYw-

npwanyniik O = 80x+108y—4x2 —9y2 optilipny: XOY YnnpnhGwwnwjhl hwppnt-

pjwl uE9 ywuwnybpt wjl pninnp (ny) yGwnGpp, npnbp wwwhnynid GG.
w) 8how 688 Uhwynp wpunwnpwp,

p) nz wytiLh, pwl 688 dhwynp wpuwnpwdp,

q) 580 dhwynphg ns wwlwu L 688 dhwynphg ng wybkiih wpunwnpwlp:

2 2
Uwuwgntgbip, nn x_2+y =1, hwdwuwnntind npnaynn Ethwyuh (a>b) gwllyw-
a

b2
gws Ytwnh htnwynpnipyniGatiph gnidwpp £ (c;0) L £, (—c;0) Ytinkiphg, npintin
¢ =Va? — b2, whthnthnfu dkénipinth b L hwywuwn t2a:
Nipduwqétip hbnbyw) hwjwuwpnidnyg npnadnn wywpwpenpp.
w y=x;  p)y=x; 0)y =0,25x"; n y’ =4x:
Uwwgnigbip, np  y = ax’ hwywuwpnind  wpqwd  wwpwpenith $nyneup
F(0; 1/ 4a) ytunG t, huy nhptynphuwG’ y = (~1/4)a ninhnp:
Uwuwgnigtip, np " =2px  hwjwuwpnind  wnpdwé  wwpwpnth  $nyniup

F(g;o) ybwnG k&, huy nhpbYwnphuwd x:—g ninhnp:

Nipwgostp npqwé hwjwuwpniing npnagnn hhwbppnp® Gwhuwwbu qunbbiny
Gpw ququpbbpl nt wuhdwwnnunGtnp.

2 2 2 2
w)x y y X

2 L2

=1:
16 9 36 64
Uwuwgntgtip, np xy =16 hwywuwnniinyg npn2dnn Ynpp hhwtippng t:

8nwgnii:  Lbndnidtyny Gnp YnnpnplGwnuyhl  thninfuwlwGlbn”™ u = %(x+ y),

v:%(x— y), wnpdwd hudwuwpnidn - gpty hpwbppnp GulnGwlul huuuwp-

2 2
dwl intupny” X~ 1.
a b
.X2 2
Uwuwgnigtip, np __;;_2:1 hwywuwnpning npnaynn hhwbppnth gublwgwé

2
a
ytwinh htnwynpnipyniGGbph wnwpptipnipynclp (pwgwnpdwly wpdtipny) FI(C;O) L
F, (—c;0) ytwntinhg (c:\/a2 +b2) hwjwuwp t 2a:

Lwqubip wjl q6h hwjwuwpnidp, nph jncpwpwbsinip Yen hwdwuwpwhtn £ A4
L B ytwnbkphg.
w) A(0;4), B (8;0); p) 4(2;1), B(6;5):
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bwnnigbp npqwdé hwjwuwpnedng npndnn ninhnp (30-31):

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

w) x + y =10; p)3X —y=6; Q)3x +4y —12=0:
n)x-4y =0; G)x =3; q) y =2

2
w) y =2x -3 P) y=—§X+2; Q) y =0,1x:

Quntip ninhnGGph hwwndwb Yeinh YnnpnhGunGtpp.
w)3x +y =7, x -y =1,
p) x-5y =2, 2x +3y =17:

Quntip tnpwé ninnh plipnipjnilp.

w)5x -2y +8=0; p)2x +2y =5; )2y -7=0:
Lwnnigbip npwé hwywuwpnnedny npnzynn nunhnp.
X Y X Y Xy
w)—+-—=1; —+=—=1; ——==1:
)10 30 I2)100 20 9 6 4

Qptip ninnh hwqwuwnpniip, npp OX L OY wnwbgpltphg Yupnud £ hwiwww-
nwufuwlwpwn a L b Gpywpnepjwip «<hwindwédbtiny.

w)a=10,b=3; p) a =20, b =50; q)a=10,b=-4:

Uwquitp ninnh hwjwuwpndp, nplG wGglnd t M Ytwnnd L wpughuGbph
wnwbgph htwn Yuginwd £ o wGyyniG.

w) M (3;2), o = 60°; p) M (1:4), o = 120

q) M (0;0), o = arctg2;  n) M (0;0), o = 135"

GQubp M, L M, Ytwntipnd whglnn ninnh pbipnignclp.

w) M, (23), M,(54); p) M (2:5), M,(6:1);

@) M,(0:0), M,(3:33): m) M, (0:2), M,(20):

bwqubp M, L M, ytwnbpny whglnn ninnh hwywuwpnedp.

w) M, (1), M,(25): B M(22), M,(63);

Q) M,(0,0), M,(42); n) M(0;3), M,(40):

Qptip ninnh hwywuwpnidp, npG wGgbnwd £ M Ybinnd L gniquhtin b wnipdué
ntnnhG.

w) M(2;3), y=03x+1; p) M (41), y =—2Xx +5;

q) M(1;5), 2x +3y —-6=0; n) M(00), x-5y =8:

Qntip ninnh hwywuwnnedp, npl wGglnud £ M Yewnng L ninnuhwjwg b tipdwé
ntnnhG.

w) M(4;3), y=0,5x—1; p) M (65), y =-02x +1;
q) M (0;0), 2x +5y =10; n M@04), x-3y -6=0:
Qutip M (2;6) Yainh hwdwswih Yenp tnpwé ninnp GHwndwdp.

wy =x, Ry =x+1, Q) y =2x, n)y =-x
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42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

Quntip tipynt nunhnbtiph Yugiwé thnpp wayyncbnp.
301 12 NG
W) y=—"x+—, p=—x-—=; P) y=—"x+1, y=+3x+2;
Y 4 4 Y 7 7 y 3 Yy \/_
q)2x -3y +5=0, 5x -y-3=0; n)b5x+2y -3=0, 4x-3y-2=0:
Qptp ninnh hwjwuwpnidp, npG wOglnud £ M Yennd L tnpdwé ninnh htwn
Yuquncd k 45° waynG.

w) M (2;3), 2x -3y =8; p) M(2;1), 2x +3y+4=0:
Qutp M Ytwnh hGnwynpnipjnilp tnpgwé ninnhg.

w) M (2;5), 3x-4y-11=0; p) M (85), 5x +12y +4 =0;
q) M (0;0), 4x +3y=24; n) M(00), y=10-2x:

Quntip qniquhtin ninhnGGph htnwynpnepynilp.

w)3x -4y -10=0, 6x -8y +5=0;

p)5x +12y =30, 5x +12y =60:

A x + B y +C =0 hwjwuwpniiny npnzynn ninhnp x 0 y YnnpnhGwwnw-
JhG hwppnipjntbp wmpnhnud £ Gpyne YhuwhwppniepyntGGtph: Uwwgnigbp,

np wn YphuwhwppnipjniGlGphg dGYyh pninp Yenmbph YnnpnhGwwmGGpp
pwdwpwpnud 66 A x + By + C > 0 wGhwjwuwpdw@p, hul djniu

YhuwhwppnipjwG Ybwnbph YnnpphGuwnbbpp™ 4 x + By + C < 0 wd-
hwyjwuwpdwbp:

UnnpnhGwwnwihG hwppnipjwl ypw wywwinytipbp tnpjwéd wbhwjwuwpdwlp pw-
Jwpwpnn (X; y ) Ywntiph pwqdnipynilp.

w) 5Sx+8y—40<0; p) 10x+7y >35; q) y<10—2x; n y<x:
Uwwgniglip, np tnpdwé ninhnp sh hwwnid A7, M, hwnywép.

w) Ml(l;3),M2 (5;2) xX+2y -10=0;

p) Ml(7;1),M2(2;9) y =12-2Xx:

w) GG YynnpnhGwwnwihG hwppnepjwl 1-hG pwrnpnnid gunGynn wjb 2nowbw-
qotiph éumLud_hrl[]bnn, npnbp 2nwthnud GG YnnpnhOwwnwihG wnwbgpGtpp L
x?+ y?=4 ynpwlwghdp:

p) Cpowlwaqhép, nph YGGwpnGp (1;1) YGwnG £, wGglnid £ (2;2) YGwnny: Gl
wyn Ytwnnid 2ppwbwaqdéh 2nwthnnh hwywuwnpnidp:

bwaqubtp wpwé ppwlwqshlG M Ytinhg wnwpdwd 2nawihnnlbiph hwjwuw-
pnudtnp.
UJ) M(13,0), x2+y2=25; p) M(—6;2), x2+y2=4:

(36wyhb kvwhphy $nibGlyghwa, wybih dwlpwiwub nbu q1.7, §5) Quithwqulg
hwgywnbiy £ hGwpwynp Ywnnigt] ninpn, npbG wbgbh YnnpnhGwwwihG hwnp-
ppjwl Ypw Owfuwwbu Gué (xi5y1), (X23¥2) --+» (Xn3¥n) Ytnbipny: Uwyw)G,
Ywnbh £ qunlbl wyn YGwnbph pwgdnepynilp npnawyh ulgpnilpny «dninwipynn
lwywanyb ninpnp» ¥y =y + k (x — X), npnbn’
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- - Py,
x —’ y_—’
n n

(=) =) (v ) (0 =)+t =) )

(5= 5) (=) e (5, =)
bwnnigti] inpqwé Yhnbiph pwginipynilp dninwpynn (wygwaneyl ninphnp.
w) (2:4), (3:5), (4:7), (5:9); B) (1:3), (251), (314), (4:3) :

§ 2. Ninhn qhép mGnbuwqhnmwywh dnnbGEpnLd

Gpbt ninpn0 ninnwhwjwg st wpughulGtiph wnwbgphl, www wjl nplk qéwjhG
dnilGyghwih qpwdhy t: G6wyhG dnnbGaph hhdpnid pGUwé GG ninhn qétipp L qdw-
JhG $nibGyghwhtph pGunwbhpp’ y =kx +b, npinbn k L b wwpwdbwptpp Ywpnn
G0 plnnibtp qulwqwb pywyhl wpdtipGtn: Ninhn ghép L qéwyhG $nlGyghwb thnfu-
Lpwglbing dhyjwlg [hwpdbp wwwnybpwgnud G0 wmwihu qdwhG dnnbGeph Y-
pwpbpjw: 2h pwgweynid Owb k=0 nbwpp: Wn nbwpnid qéwhG $nLGyghw
hwuwnwwnntt $nillyghw £ y = b: 6pb k -0 npwlwh phy t, www qéwjhG $nLblyghwl
wadnn k, huy Gpb k -0 pwgwuwyw £, www® Gdwann t: bujuwbu, nhgnip x; < X,:
Lwaqutlp nLbyghwih hwiwwwunwufuwb wnpdtipltph vwpptpnipnibp’

¥, —y; = (ko+b) = (ko +b) = k (x,-x; ) :

Wdy, tipb k>0, wwyw y, -y, >0, wuhlpl’ y, <y,: Uw Gawbwyned £, np $nLly-
ghwl wonn t: 6pbi k <0, www y, >y,, wuhGpl™ $nLbGyghwb Gwann t:

Qéwiht  dniGyghwih k  wwpwitwpb nlGh wwpg pdwuwn: Spwywd  k -h
ntwpnty, tipk x wpgnuitGunb wanwd £ 1 shwynpny, www y-p wénwd £ k dhwynpny:
Pwgwuwywl k -h nbwpntd y-p Gugned £ |k| -ny: hujuwtu’

y(x+1) -y (x) =k (x+1) + b (kx+b) =k :

Gpb hwjnGh GG qdwjhG $niGyghwyh wpdbplbpp wpgniitlwh nplt Gpynt wnpdbp-
Gbph nbwpnid, www Junptih £ npnztp k L b gnpdwyhgbbipp, wjuhlpl yGpwlywbqltb)
q6wjhb $nLlOyghw:

Gpb q6wjhh $niblyghwih b wwpwdbnpp gpn b, wyuhlpel y=kx , wwyw pGnniGywé
Ex Ly thnhnfuwlullbph Yuwb wodwGby nenpn hwdbduinwlwlnipini . Ujn
nbiwpnid %zi—z wjuhlplb $niGyghwih wpdtiplbpp hwibdwwnwywb GG wpant-

1 2
uGlnp hwiwwwwnwufuwb wpdbplbphG: MYwywbd k gnpéwygny ninhn hwibiw-
nwlwbnipjwb nbwpentd, Gpb x -p dG6wOnLd £ nplk whqwd, www Gnilpwl whgqud
utSwhnud £ Gwl y thnthnfuwywGn:
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QSéwyhb dnnb0Gpp qbpnud G0 hpblGg wwpgnipjwip L njwp hpwyhdwybbpnid
pwjwlwb wy GG Gyupwapnid hpwlwb opjtiywp: Ipdbwlywbned Gpwlp ogunw-
gnpéyntd GG opjyinp Ywd Gpbnyph Gwhulwlwh hbnwgnuniwb hwdwp:

1. MwhwGpwpyh Ynpp b wwhwbowpyh $niGlyghw

Nhgnip wwpwlph p qbh nGwpnitd Gpw wwhwbownpyp (pwbwynipynilp, np
Uqbytip uywnrnnGtph Ynndhg) Yuqdnd £ x Ghwynp: BGL p -0 hwinbu £ quihu wi-
Ywhu thnthnfuwlwOh nbpnud, vwuwilG inbunbuwqbinGbpp ghlGp wwwnytpnud GG nin-
nwadhq, huly wwhwbpynn wuwpwlph pwlwynipjntlp™ hnphgnbGwywl wrwbgph ypw
(Gy. 18):
Gnph dpur quntifnn (x, p)
blwnp gniyg £ wnwpu, np p

QUh nbuypnid wwhwlpwnlp
Ywqdnid F x dpwynp:

P(ghl)

(wwpwlph pwlwl) X
UY. 18. Uynwlph wwhwlownlyh 4npp

UnnpnhGwwnwihG hwppnipjw 8k pninp hGwpwynp (x; p) Yawnbph pwgdnig)ncGa
hptbhg GGpYuwywglnd £ qupplpwg gh6 (GY.18), nnG wljwhnid GO0 wwhwbpwnyh
Unp (demand curve): Lpw hwdwuwpniip gpynid £ x=d(p) wbupny: Shunb-
uwghnwywb gpwlwbnipjwlb 69 X wnwrh thnfuwpbl hwdwfu ogunwgnpéynid £ g
Ywd Q@ wuwnp (Quantity-pwlwynipjnil) L wwhwbownpyh pnilyghwb gpdnid k
g=d(p) Ywi QO=d(p)wntupny: 6pp wwhwbownll nt ghlp Yuwwsd GG qéwjhl
ontilpny, www wwhwbowpyh Ynnh ninhn ghé k:

Opplwl.  MwhwGewnpyh YnpG hwiwnptiny ninhn qhd, qunbt Gpw hwjwuwpnidp,
Gpti p =100 qGh nbwpntd wwhwbownyp Yugind £ 4500 dhwdnp, huy
p = 200-h nbwpntd® 4000 dhwynp: Nppw”0 £ wwhwGpwnpyp p = 600 qlh
nGwpnty:

<« Mwhwbpwpyh $nclyghwb npnGtGe X = kp + b nbiupny, npwntin k-G L b-0 ntin-
Lu whhwjwn dEénLpynLGhtp GG: NLGEGp, np

4 500 = k-100 + b, 4 000= k-200 + b,
npwntinhg qunlnud Ghp, np k = -5, b = 5 000: Wyuwhuny wwhwbowpyh Ynpp nipyned k
X =-5p+ 5000 hwywuwpniiny: p = 600 qbh nbwpnid wwhwbownyp YihGh
2 000 shwynp: »
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2. MwhwbGowpyh hwwnwpé pnLaGyghwa

Lwbh np p -h jntpwpwbsjnip wpdtiph hwiwwwwnwufuwOned £ x -h 0GY npnw-
Uh wpdtip, www qnynipjnth nlh x=d(p) wwhwlownyh $nibyghwih hwlwnwpd
Pnibyghwl p= f(x), npp Ynguynid £ wwhwbpwpyh hwywnwpd pnbyghw: UG
gniyg b vmwhu, np nwp wypwbph x dhwynp wywhwbownyh nbwpnid Gpw 2nLyw-
Jjwlwa ghGp Yy hGh p dhwynp (hwywnwnd dnbyghwih dwuhb nb'u tp 109):
Opplicly.  Uwypwlph wwhwGownpyh $nlyghwb npynd £ x =300 - 0,5 p pwlw-

4dlny: G0t wwhwbownyh hwywnwnpd $nbyghw:

<€ MwhwGeynid t qunlb| p hnthnfuwlwbh Ywiudwénipintbp x -hg: NLGkGp, np

0,5p =300- X, npbil p =600-2x P

3. Unwownpyh Ynpp b wnwpwnpyh pnayghw

Gnilywih dnnbh gjnu Y-
nbnp pwnwnphgd wnwewnyh
ynna t (supply curve) (Gy. 19),
nph hwywuwnnedb ntbh
x=S(p) wbupp: Unwownyh
Unph Ypw qnliynn (x; p) Ytinp
gnyg t wwihu, np p qlh nbiw-
pntd  wnwwnpyp (Jwdwnph
GbnpyuywgytiLhp wwnwaph
pwlwynipnilp) x dhwynp Uly. 19. Unwpwipbp ynpp
Npwbtu  YwlnG, wnrwwnyh
$nilyghwl wsnn £ pun p P(qh)
thnthnfuwywGh:

Wb hpwdhdwyp, tipp wnw-
pwnyp L wwhwbownpyp hwyw-
uwpynid &G, Ynsyned t aniu-
juyw6  hwyjwuwpwyzen- Pop---------2
pinth: Uwpbdwwmhywywb wnbk-  P1
uwytinhg wylhwjwn £, np hw-
Juuwpwlzenn p ghlp L x  © X X %) x(wwpwlph pwiwy)
UY. 20. Cntyuywlwl hwywuownwlprnipynt G

P(qht) unph dpw quatiynn (x.p)

Ytunp gnyg kunwgpu, np
P QUh nbwpntd wnrw-

| owpnlp huwqintd Fx

! dhundnp: py qlp nbuy-
X pnud wowownlp gnn E:
|

1

0 X x(wwpwlph pwiuwy)

| e S

x=d(p)

uanpJnLU 1
1

pwlwyp wwhwbowpyh L w-
nwownyh Ynptiph hwwndwb Yyb-
inh YnnpnhGwunbbpG &G (GY. 20): hOswbu ghwnblp, Gpynt Ynptiph hwwndwb Yewnh
ynnpnhGwwnGtpp npnztint hwdwn wyn Ynptph hwjwuwpnedGbpng wbnp £ Jugob
hwiwlwng L neb] wyl: NpbdG, Geb hwynbh G0 nyjw] wypwliph wrwownyh L
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wwhwbowpyh Ynptipp, www Yuwpbih £ npn2tp 2ntuwywywl hwdwuwpwyrnipjw
ahlp L pwGwyp:
Opplwl. Uypwlph wewswpyh b wwhwbywpyh $niGyghwhbpp wnipynid b6, hw-
Jwwwwnwufuwbwpwn, hGnlyw] pwlwdlbpny®
x=3000p—10 000, x=20000—-2000p:

< Npnaby 2ntyuywlwb hwdwuwpwyznnipjwb ghlp L pwGwyp:

Unwownyh L ywhwbownyh Ynptpp ninhn qétin Ga6: Lpwbg hwwndwb YGwnh Ynnp-
nhGwwnbtpp npn2tnt hwdwnp Yugutbp hGnlyw) hwjwuwpnedp’

3000p —10 000 = 20 000 — 2 000 p,

npinbinhg utnwanud GGp, np p = 6: Stnwnpbind p -h wpdtipp hwywuwpnuiGbphg
nplk dEYh 0b9” YuunwGwlp 2ncjuwywlwb hwdwuwpwlznnipywl pwGwyp x =8 000: P

4. MTwhwOwnpyh b wnwownpyh qéwphG dnnbGEpp

Cwuwn nbwptpnd wwhwlownpyph L wnwowpyph gnhwgnighs dnnbG6p GO Sw-
nwjnLd qdwjhb dncGyghwbpp’

d(p)=-kp+b, S(p)=kp-b, k>0, b>0:

Muwhwbownyh $nilGyghwih dbe wayniGwihbt gnpéwlygh pwgwuwlwb Gowhp
wwjiwbwynpwsé £ d(p) dniGyghwyh Gwann (hGant hwGqwdwbpny: Lwbh np
x = d(p)-0 plnnilned £ dhwjl npwlywb wpdbplbp, wwyw OGpw wpunwhwynnepjwb vk
b wquwwn winwdp wihpwdtnwpwn npulwb phy k:

Unwownyh S(p) $nillyghwl hhilGwywbnid wann t, nph wywwndwneny Gpw wpunw-
hwjwinncpjwl vk k-0 npwywa phy k:

Pwbh np p = 0 qOh nbwpnLd wpinwnpnnlbpp ng 6h pwh 560 wrwownyh, wuww
hwulwlwih £ np S(p)-h wpnwhwjinnipjwl 69 wqwwn wlnwip wtwp t (hGh ns
npwlwa phy: G6wjhG Ywpnn GG hGGp Gub wipnnowlwb hwunyph, dwiuutiph L pw-
hnyph $nilyghwbbpp (nb’u £y 101): Géwylnipjwl hdwuwnp dbYGwpwbblp R(x) hw-
unjph dnLbyghwih ophlwyny: Lwhu wybhwyn £, np R(0) = 0 (Gpb nghGs sh Jwdwn-
ynid, www ng dh hwunyp £ sjw): Nipbdl, qéwihG hwunyph $niblyghwb nGh ht-
nbyw| nbupp® R(x) = p-x, p=const, p>0, npwnntin x-pn Jwdwnywd wwpwbph dhwynp-

R(x
Geph phyl t: Ujuinbinhg hGwlnwd £, np ¥ = const | wjuhlpl, dhwynph Jwdwnph

ahlp Ywiujws st Jwdwnph dwdwihg:
Opplienly. UypwGph wnwownpyh L wwhwGownpyh Ynpbpp nipdnud 66 hbnlyw hw-
Jwuwpnuibbpny
0=2/3)p+60, O=-p+110:
Npnaty, pb hGswbu Ythnfudbh pnijuywywb hwjwuwnpwy2rnipjwb ghlp L
pwlwyp, Gpb YwnwywnpnipntGh wwpwbph dhwynph ypw nbh 5 dhwynn

-28 -



hwnly: Q06 hwpywyhl pbeh pwfuntdp dwwnwwpwnbbph L uywrennGbph
tholi:
< 3wdwwnbin nébiny wrwownyh b wwhwGownyh hwdwuwpnidGbpp, unwined
tbp, np hwdwuwpwyzhe ghlp p, =30 L wnwowpyp O, =80: Fhwlywlwpwn, hwp-
yntdhg htinn wpwnwnpnnGtpp jnipwpwbgnip dhwdnph nhdwg Yuunwbwh ng pt p
hwuntjp, wy p-5: Itnbwpwp, Gpwlp whwgpgrwé G0 dhwynp wpnwnpwbpp w-
nwownlb p+5 qlnd, npwbugh, hwpyniohg htinn unwbwa Gniyl hwuntypp: Uw Gow-
Gwyntd £, np wnwownyh Ynpp 5 dshwynpny pwpdpwlnid £ ybpl: Gpt dhGs hwpynidp
wnwownyh $nibyghwl npynd tp O =S(p) ontilipny, www hwpynidhg htiwnn w)l
UyhGh @ =S(p—>5): Mwhwbownlh Ynpp sh wnbnwwnpdyncd, npnghtinle hwnyniihg
htiinn wokb dh p qbh nbwpntd wwhwbeynn pwlwyp dGned £ GufuyhGp:
Ujdd Gnp 2ntjuwywywb hwywuwpwyeneg)nilp npnzbine hwdwp wbwp £ nwst|
hGwnlyw| hwiwlwnpap
0=2/3)(p-5+60, QO=-p+110,
npuintinhg htwnlnid &, np p =32, O=78: Ujuyhuny hwpyiwb wpnyntlpntd wwynpwG-
ph ghlp Ypwpdpwlw 2 Shwynpny, wyuhlpl 5 dhwynp hwpyh 2 shwynnl pGyGned &
uwwnnnbbph, huy 3 chwynpp wpwwnpnnGbph Yypw: >
5. PjnLpth qhd L pynipbnwphG pwqinipnih
Yhunwpytibp Gpynt wwypwbpbtiph 2nywh, opplwy hwagniuwn L ulniln, Yuwhunw
L wpfuwwnnid, woénifu L quq, Yunwip L upunndhp b wyb: Lpwbwybbp X -nd wnw-
ohh, huy y -nd Gpypnpn wypwlph pwlwybtipp: 3nipwpwlgnip (x;y) hwjwpw-
6nL Yngynid £ uywnnnuwb qudpjnin: Uywennwlwl quipninGbpb hpple Gpy-
swith Yhwnbip 1gGnud GG xOy hwppnipjwb wrwehl pwnnpnp, hGswbu Gul YnnpnhGw-
nwjh0 wrwbgpltpp (s60 pwgweyntd X =0 Ly = 0 nbwptipp): Anpnp uywrnnwyw
qudpjninGbph pwqdnep)ni00 wGjwbnud G0 Gpynt wwypwGpGbph mwpwdénip)niG:
3nipwpwbgnip hwdwpwéne nibh hp C ghlp: Pninp hGwpwdnp (X,)) hwywpw-
onctipp, npnGg qhlp sh qbipwqwbgnid nyjw Cy phyp, whdwlbnid GG Cy pjnLobph
hwiwwwwnwufuwlnn pynipbnwihl pwqinipnil: RjnptiinwihG pwqdncpjwb Ggp
Ywy pynipbh qhé whywhnwd GG wylG (X, y) hwwpwdénilGbph pwqdinipnilp, npnlg
qhGp 8hown hwywuwp £ Cy:
Gpb wwpwhpltiph qGtipp hwiwwwunwufuwbwpwn hwjwuwn GG p, L p,, wyw
htunnipjwdp Yunbih £ waqdtp C pynpting pjniptih qéh hwjwuwpnidp®
px+p,y—C=0:
1. UGthnthnfu qlGtph nbwpntd wnwpptip pjnptlEpha hwiwwwwnmwufuwlnn pynt-
ptih q6tpp gqniquihtin GG :

2.90bph {p;; p, | dblwnnp pinigth goh Gnpdwy gtlnnn t:
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3. Nppwl dté £t C pjnpkil, wylpwl pjngtih ghdp htinne £ YnnpnhGunGtph
uygplwytiinhg:

4. Pjniptitnwihl pwqinigntlp GrwGyynib £, npp vwhdwlOwhwywsé t Ynnpnp-
Guwnwjhb wnwGgpltpny L pjnptip qény:

Oppliwwly 1. 9gnip uwwnennp hGupwynpnepyncl niGh hwgniunh L uGGnh Jpw
Swhuubiint $300, pGn npnud hwgniuinh ShwynpG wpdb $5, huly uGhnh
Shwdnpp® $1: UwwnennG hp pjnptih uwhdwGGbpned, Ywpnn E plGopk
qulwaqwl (x;y) quwuipninGbp, npnlp, uwlw)b, wtwnp & pwwpwpb
hGunlyw) ywjdwbha

S5x+y <300, x=0,y=0:

<€ 3twnbwpwn, pjngbih qéh hwwuwpnidG b 5x+ y =300: P

Oppliwwely 2. Uywnnnp wGophGnd E npny gnudwp, npnd Ywpnn t qGb; 5 4q Yupun-
$ht L 10 g Yunwdp Ywd 8 Yg Yupwindhy b 4 g Yunwdp:
w) Lywpwanti| wju Gpbinpltinhg wqudwé pninp hGwpwynp (x;) qud-
pjntnGbipp, Gpb gnidwpp whwp £ dwiuudh wdpnnonipjwip:
p) NppwG Yupwindhy Ywpnn £ gt uywnennp, tpk wpntl qlby £ 6 Yo
Junwap:
@) Nppw’G Ywpwindhy untith £ qGb nng gnudwpny:
<4 Yhuwnwpybbp Gpyne wwypwbplbph wmwpwénepnilp, npnbn X -Gph wnwhgph
Ypw G2dwé GG Ywpundhih, huy py -Gph wnwbgph dpw' Yuwnwdph pwGwynepyncb-
GGpp: Cuwn fulnph wuwydwGh A, (510) L M,(8;4) Ybwbpp qunGynid GG pjniotih qéh
Ypw: Iinbwpwp wyn g6h hwjwuwnpnidp YhGp
y-10 x-5 .
4-10 8-5
Lwy, np GnuybG £ 2x+y—-20=0, x>0, y>0:
Wuwhund, pnnp hGupwdnp (x,y) qudpninGtpp «qupdwé» GG wju wnlsnt-

pjnLGGEpnyY npnaynn hwwndwdéh ypw: thgnip uywnnnb wpnkb qOb| £ 6 g Yunwip:
PjnLotih q6h hwjwuwnpowh dbe ybpglbind y = 6, junwlwlp, np x = 7, wyuhlpl’
00wguwd gnidwpny hGwpwynp t qGb] 74g Yuwpwndhy:
Ujdd npnkGp, pb nno gnidwpny nppw”G Ywpwndhy Yuntih b qGb: dbpglbing
y =0, pjnobh g6h hwywuwpnidhg Yuinwlwhp, np x =10: »
Oppliwwly 3. Uywnnnp wnGophGnud £ npnawyh gnudwp, npG wdpnnonipjwip dwiuu-
ynud £ ulniln b hwgniuwn qOGnL hwdwn: Ujn gnudwpny OGw wpnn £ qGG|
100 dhwynp ubniln wd 30 dhwynp hwgniuwn: UnnpnhGwwnwihG hwppnt-
pjwl Ypw wwwnlbptbp pninp hGupwdnp (x,y) hwdwygnipjntGatn,
npwntin X -p ullnh, huy y -p° hwgniunh pwbwynipjntGGtinG Ga:
<0 3t t hwdngyt, np (x,y) Ybwbpp Yuagind GG ninhn ghd, npG x-tph
wnwlgphg hwwnntd £ 100, huy y -GGph wnwbgphg™ 30 Gpywnpnipjwdp hwndwébbn:
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X Y .

NLpbdG, wyn nupnh hwywuwnpnedp YhGh m+%—l. >

Oppliwly 4. UpinwnpnipintG0 pGnpwyGbint hwdwnp gnpéwpwpp Ywpnn £ O6pnGeg
20 410 npwy: bp hwjtgnnnipjwdp Gw Ywpnn b wjn gnidwpp Ywd Gpw ch
Uwul oquwagnnpét dbnp pbpbtiint wyfuwwnnid L Yuwwhww): Upfuwwnnidh
dhwynpl wpdt 2000 npwd, huy Ywwhwwih dshwynpp 5000 npwd: Gpy-
pwswthnpbl wwwnybptlp wjl pninp hwdwygnipntGGGpp (wpunwnpw-
Jwl wyiwaatkpp), npnGp hwunt GG gnpéwpwpha:

< Gpb gnpSwpuwpp dtnp t pbpnud L dhwdnp wpfuwwnnid L K dhwynp uwh-
nw], wyw L-p b K -0 wbwp £ puwdwpwnpta 2 000L+5 000K <20 000 000 wGhw-
Juwuwndwap, Ywd np GnyGa £ 2L+5K-20 000<0:

Upughultiph wnwlgph yYpw wwwnlybptlp wpfuwwmnidh, huly onpnhGuwnltph
wnwlgph Jpw Ywwhwwih pwlwlybtpp L LOK hwppnipjwl 0ty Ywnrnigblp
2L+5K =20 000=0 ntnhn ghép: Wn nunhnp YnnpnhGunwihG wepwGgplbph hbwn
hwwinyned £, hwiwwywwmwuhuwlbwpwp, L =10 000 L K =4 000 Yhwnbpnid (GY.21):
Lywuwnh nbbGlwind L>0 b K20 plwywl uwhdwbwthwynidbtpp, nddwnp sk hw-
unqybl, np pninp hGwpwynp (L, K) wpnwnpuywl wywaabpp « glnud» GG AOB
qéwwwwnywé bnwbyniGp (Gy. 21):»

4000
A

B
| > L
0 10000
UYy. 21. Ununwnpwlwl wywlGbnh pwqdnipntln

Unwownnwlplbn

52. Mwpqg nnynulbiph ufubdwng wywln hwaédagwé 300 000 npwip lwnpblywh w-
anwd £ 6%-nd: bwnnigbp dnnbp (ninhn qéh wnbupnd)” GUwpwagpbint wwwaqu
wndbph Ywiujwénipynilp dwdwbwyhg:

53. ULnp wywnndbptlwh ghlGp nmwpbywb Gwgnid £ uygplbwlwb qbh 10%-h swihny:
bwnnigbip qéwyhG dnnb” GQyupwaptipnt wywnndbpbilwih qbh Ywfudwénipynilp
dwiwlwyhg, Gpb Gpw uyqpbwlywb ghGp 5 910 npwd E:

54. Gpbtp wihu wnwy (dwiwbwyh uygpbwywb ywh) hwgh opwlywl Jwdwnpp pw-
nwpntd Jwqintd tp 60w, huly wjdd” 61wn: LGwnnigbp q6éwjhG dnnbk| OYwpw-
gpbnt hwgh ywdwneph Yuwfujwénipinilp dwiwlwyhg (wihulbpny):

55. Qubp wwpwlph 2nijuwywywl hwjwuwpwyenipjwl ghlGp L wwhwGywpyp,
Gpt npqwé G0 wwhwbowpyh L wrwownyh Ynpkpp.

w) p=200-0,5x , p=40+x/3,
p) Sp+30=2300, 3p—20=3810:
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56.

57.

58.

59.

60.

61.

62.

63.

Gpbt wiuwlywlb wpunwnpyned £ 1000n dhu, www Gpw 2ncyuwywlywb ghbGp Yug-
tnid £ 1500 npwd: Gpbt wpunwnnpyh 1200 n dhu, www qghlGp Ynwrbw 1300
npwd: Ywenigbp qbh L pwlwyh Ywfujwoénipjwl qéwihl dnnbip (ninhn qéh
nbupny):Nppw’t Ynwnlw duph qhGp, Gpb wpunwnpyh 800 w:
Gpbt wypwlpp Jwdwnrynid £ 100 npwiny, www wrwownyp Ywgdnid £ 70 dhw-
dnn: 6pb Jwdwnynid £ 200 npwdnd, wwyw wrwownyp nwrbned £ 120 dhwynn:
bwqutip q6wyhG dnnb| (ntnhn q6h wbupny)” GUwpwaptint qbh L wrwywnyh
Ywhujwénipynilp: N°p qGh nbwpncd wnwewnyp YihGh 100 dhwynp:
w) 130, p) 140, q) 150, n) 160:
Gpt wwypwlph p gqhlp pwpdpwlnud b 1 dshwynpny, wwyw Gpw Q wwhwbpwp-
Up Gwgned £ 10 shwynpny: Ywqgutp qéwjhb dnnb” GYwpwapbint ywhwbown-
Uh Ywpujwénipjnilp qbhg, Gpt p = 100 dhwynp qbh nbwpenid wwhwbowpyp
Ywquntd £ 1000 dhwynn:
Uwpwlph wnwownyh b ywhwbowpyh Ynptpp npyned 66 hGnlyw|] hwyjwuw-
npniibtpny

0=2p-6, Q=—4p+84:

NpnatGL, pb hGswbu YthnfudGl ncyuwywywlb hwwuwpwyzenipjwb ghlp L pw-
Owyp, Gpt YuwnwywnpnipntGld wwpwbph dhwynph ypw nbh 3 dhwynp hwpy:
QunGG) hwpluwyhG ptrh pwtuntip dwnwwpwnbbph L uywnennGbph dhol:
Uwpwlph wnwownyh b wwhwbownyh Ynpbpp wnpdnd GG hGnlyw) hwdw-
uwpneibbpny

O=8p—-45, Q=-2p+125:

Npnat, pb hGswbu Ythnfudbl 2ncyuywywl hwwuwpwyzenipjwb ghlp L pw-
Gwyp, Gpt YwnwywnpnipjntGld wwpwbph dhwynph ypw nGh 5 dhwynp hwpy:
QunGG| hwpywyhb ptinh pw2iuncdp dwwnwlwpwnlbph L uywennGGpph dhole
Gpt dtnGwnynipyntlp pnnwipynid £ 2 dhwynp wpunwnpwlp, wwyw dwiuuntd
14 dhwynp npwdwlwb dhongltip, huy Gpt pnnwnpynd £ 5 dhwynp wpwwn-
pwlp, www dwiuuntd £ 20 shwynp npwdwlywb dhongltip: Swiuuh Ywhujwént-
pJntG0 wpunwnpwlph pwlwyhg hwiwnpbing qdéwjhG, npnti, pb htnlyw| pyb-
nphg n°nG t 10 Shwynp wpwwnpwlph dwiuup.

w) 25; p) 30; q) 35; n)40:
Lywlwytlp x-ny dtnGwpynipjwl pnnupué wpnwnpwlph pwlwyp hwiw-
wwwwufuwb dhwynpltpnd, huy c-nd” npw Jpw Juwuwnwpgwd dwiuup’ npudw-
Ywh dhwynplbpny: Yhgnip x L ¢ thnthnfuwwb dténipynctGGEph dhole gnyne-
pintlG niGh qéwihG Yuww' c¢=kx+b: Npnyti k-b wpuwnpuip, et x =200
Swywih ntwpnid swiuup Yugdnwd £ 11000, huy x = 600 -h nbwpncd™ 13 000.
Lywlwyblp x-ny dtnGwpynipjwl pnnupué wpunwnpwlph pwlwyp hwiw-
wwwwufuwl shwynplbpnd, huy c-nd” npw Yypw Yuwnwpgwd dwuup’ npuwdw-
Ywh dhwynpGGpny: 3wyinbh £, np x L ¢ thnthnfuwywb dGénipynGGEph dhol gn-
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64.

65.

66.

67.

68.

69.

70.

71.

jnipintl niGh qéwyhG Yww ¢ =kx+b: Npnotip & phyp, tipt hwjnGh £, np wp-
nwnpwlph pwGwyp 10 shwynpny wybjwglbhu dwiuub wybjwbnud £ 20 dhw-
ynpny:

Uuh ontyuwjwlywb ghGp 2 000 npwd k, L wn qlnd opwlwl Jwdwnrynid
24 000 Yg: 6pt qhlp hwulh 6 000 npwih, wjku sh Jwdwnyh ns h Yq: Ywnnt-
gbip wwhwbownyh Ynpp hwdwntind wyb ninhn ghé: Cunn dnntith npnztip Juw-
dwnph swywin, Gpt duh 2ntyuwywywb ghlp nunlw 3000 npwa.

Uuh ontywywlwb ghlGp 2 500 npwd £ L wyn q0nd opwlwl wnwownyynid t 24
000 yqg: 6pti qhGh pGuGH dhask 500 npwd, wyku sh wrwownyyh ns dh Yq: Lw-
nnigbip wnwownyh Ynpp, hwiwnbing wjlb ninhn ghd: Cuwn dnnbith npnztip wnw-
pwnplh Swywyp, tpt duh 2ntyuwywywb ghlGp nwnlw 3000 npwd:

Gpt dtnGwnynipjnilp pnnupynid £ 10 Shwynp wpunwnpwlp, www dwhuuncd £
30 dphwynp npwiwywb dhonglbp, huy Gpb pnnupynid £ 15 dhwynp wpwnwn-
pwlp, www Swhuuntd £ 40 dhwynp npwdwywb dhongltin: Swfiuuh Ywfujwdént-
pJnLG0 wpunwnpwlph pwlwyhg hwdwpbiny qéwjhG, npnb

w) 20 dhwynp wnwnwnpwlbph dwfuup,

p) pwlh dhwynpny Yuwlwuh Swiuup, tpt wpnwnpwiph pwlwyp wwhwuh
dty dhwynpny:

Gpt dtinGupynipjntlp pnnupynid £ 10 000 dhwynp wpwnwnpwlp, wwyw unw-
Gnud £ 50 000 npwd whnyp, huy Gpt pnnuipynid £ 20 000 dhwynp wpunwn-
pwlp, www utwbnid £ 150 000 npwd pwhnuyp: Gwhnyph JuiuwénipntGh wp-
wnwnpwlph pwlwyhg hwdwnbiny qéwjhb, npnat 13 000 dhwynp wpwnwnpwi-
ph 2whnijpp:

Gnynt wwypwbplbph nwpwénipjwb Gty (11;6) L (7;9) uwywrnnulwb qudpjnin-
Gbphg n°n0 £ wybh dnwn (10;8) gbpwnwubh quip)ninhG:

Upwnwnpwdwup, nph 2wpwpwlwb pneetb uqgdned £ 12 000 $, hwdwpnid t
wpnnty b phyGhy: UGy wpnniyh Swhuup Yuaqonid £ 16 $, huy phjGhyhGp' 12 $:
bwnnigb] pjnotijh ghép L quabblp Gpw hGrwydnpnipinilGp  YnnpnhGuwunGbph
ulgplwytinhg:

Uwwnnnp wnbGophGnid £ npnp gnidwp, npl wdpnnonipjwip Swfuubiny, Ywpnn k
qlb] 2 Yg Ywpwq L 5 Yyg pneuwuwl jnin Ywd 34yg Ywpwag L 2 Yq pniuwyw
jnin: UnnpnhGuwnwihG hwppnipjwl ypw wywwnybptp pninp hGwpwynp (x;»)
hwdwygnip)niGbtipp, npintn x-p Ywpwah, huy y-p° pniuwywl jninh hGwpw-
Unp pwOwybbpl GG wyn gnidwph nbwpenid: Lwbh” Yq pniuwywb jnin Yupnn b
qOb| uwywnrnnp, Gpb wpnkb q0b| £ 1 4q wpwaq:

Uwwnnnp wnbophGnid £ npny gnidwp, npt wdpnnonipjwip éwhuubiny, Ywpnn k
qlb| 5 qphs L 10 nbwp Ywd 8 qphs L 4 wnbwnp: UnnpnhGwwnwihG hwppnipjwa
dpw wwwlybptp pninp hGwpwdnp (x;y) hwdwygnepniGGbpp, npntin x-p
anphsbtph, huy y-p* wmbnptph hGupwynp pwlwybtnb GG wyn gnidwnh nbw-
pnud: Rwlh® wnbnp Yupnn t qlb) uywennp, Gpb wpnbl qG6L £ 2 gphs:
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72. Uywnnnh quipjninp pwnwgwé t tpyne pwphpltphg, npnbg dhwynph qlbph

73.

74.

75.

76.

77.

78.

79.

G0 5 L 12: 36wnlyw) pUtinhg n°nG £ C =65 L C = 130 pjnepblbph0 hwiwwwwnwu-
fuwGnn pjnLotih q6tiph htnwdnnpnipjnilp.

w) 65; p) 13; q) 5; n 2

Uwwnrnnp Gpynt wypwbplbph dtinp pbipdwl ypw wiuwlwb dwhuuntd t 8hywn
180 dhwynp gnidwp: Uypwbplbphg dGY0 wndt 6, Gjntup 10 dhwynp: Gpb wnw-
ohl wwpwlpp pwlywlw 2 wlqud, huy Gpypnpnp Edwlwlw 2 wlqud, www
htnlyw| uwywnrnnuywl qwdpninGbphg n"pp YoGw wGhnihnfu wn wwpw-
quwynty.

w) (25; 12); p) (10;12); Q) (5;25); n) (40; 50):
Uwuwnnnp Gpynt wwypwlplbph dbrp pbtpdwl ypw wduwlwhb dwhuuntd b 8howin
300 dhwynp gnudwp: Uwpwbpltphg oGUG wpdt 6, djntup 10 dhwynnp: Gpb
uywnrnnwwb qudpninnid wnwohlb wwypwbph pwlwyp wwlwuh 5 dhwynpnd,
www pwGh” dhwynpny Yupnn t wybjwbw) Gpypnpnh pwlwyp:

Uwuwnrnnp Gpynt wwypwlplbph dtnp ptpdw ypw wduwlwlb dwhuuncd £ 8hpwin
100 dhwynp gnidwp:Uwypwbpltinhg 0G0 wpdt 5, djntup 12 dhwynp: IGinlyw
quiipjninGtiphg n°pl £ wnwyb| dnwn pjnietip q6hG.

w) (10;5); p) (6:7); q) (11;4); 1) (40; 50):

Jwgh wpnwnpwdiwup ognwgnpénid £ Gpynt wmGuwyh wynep® Yhpngpwdp 200
L 150 npwd wnpdnnnipjwip: Ugnip qGGint hwdwp opwlwl hwwlwgdned k£
120 000 npwy, npp Ywpnn £ dwhuuyb]p wdpnnonipjwdp wd dwuwdp: Unnpnh-
Gwwnwjhb hwppnipjwl ypw wywwinybiptip pnpnp hGwpwdnp (x; y)-06ph nhpnyy-
pp, npinbin® x-p L y-p wynipbtiph pwbwyGbnG GG:

Caytipnipyntlp npn2b £ hp wpunwnpwlpp gnduqnt) hbeniunwnbuncpjwdp b
nwnhnyny: 3tGrntunwmnbunctpjwip gnwgnh 0GY pnwbl wpdb 500 npwyd, huy
nwnhnind” 200 npwd: Npnadwé E gndwagnh ypw wouwywb dwhuub) (wdpnnont-
pjwdp) 300 000 npwd: UnnpnhGwwmwiht hwppnipjwlb Yypw wwwnybipbp pninp
hGwpwynp (x;y) hwowygnipntGGbpp, npntin x-p hGrntunwagnywanh pnwt-
Gtph phd0 £, huy y-p° nwnhngndwaqnh: N°p (x;y) hwiwygnepynilp Yulw wa-
thnthnfu, Gpb hGeniunwagnugnp pwlywlw 2 wOqud, huy nrwnhngnwqgnp
tdwlwlw 2 whqu:

Uwwrennwlwd (x, y) qudpninh oguwlwnnipjntlp npnaynud &t U =x-y pw-
Gwadliny: Pwnphpltph qGGp0 GG, hwiwwwwnwufuwlwpwn™ 3 L 1 dhwynp, huly
uwwrnnh pjnebl 60 dhwdnp £ GGG wyl (x, y) qudpjninp, npG wwywhnynid
E wnwybijwagnt)b oquwlwnnipyntG:

Qnpswpwnh hwdwn, pninp hGwpwynp (L; K) wpnwnpuywb wywGGbphg, qb-
pwnwubh Ewyfuwwnnidp L =20 L juwhwwip K =50 wpinwnpwywb wiwhp:
Uwlywjl hGs-hGs wwwndwnlbpny, OGw unmhwywdé bt plGupnegnid Juwnwpbg
(18;55) L (23;46) wwbGbph dhol: Ypwlghg n"nl b wewybp dnn qbpwnwubih
wpunwnpwywb wywah:
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80.

81.

82,

83.

Upwnwnpnip)ntl Yugiwybpwtint hwdwnp gnpdwpwpp Ywnnn b éwiuub| ny wyb-
th, pw 40 000 $: Uhwynp wfuwwmnidl wndh 100 $, huy Yuwwhwwip® 200 $:
UnnpnhGwwnwihl hwppnipjwlb ypw wwwnybinbp pninp hGupwdnp (x;y) wp-
nwnpwlwb wwbGbpp, npnbin x-p wpfuwwnwdh, huy y-p° uwwhwwh dhw-
ynnGbpa 6G: P°0s wwwnybp GG untinénid wyn Yewnbpp: Snbp wyn wwwnybph dw-
YGptup:

Upunwnpnip)ntld Yugdwybpwbint hwdwp gnpéwpwpp Gwhuwmnbut) £ wdpnn-
onipjwip dwfuubi 900 dhwynp npwdwywb dhonglbp:Uphwynp w2 fuwwnnidb wnp-
dh 20, huy Yuwwhwwip® 60 dhwynp: UnnpnhGwwnwihG hwppnipjwl ypw wwwn-
YtinGp pninp hGwpwdnp (x; y) wpnwnpuwywb wwGGGpp, npinbn x -p wfuwn-
ncdh, huly y-p° Ywwhwwih dhwynnplbinb G6G: Qunbp wjlb (x;y) wpnwnpwlwb
wwbp, npb whGihnthnfu Yobw, tipt wzfuwnnidp pwllwbw 25% -ny ,huly Yuwh-
w0 Edwlwlw (50/3)% -nu:

GhGwpwpp wnbGophGnd £ npn gnudwin, npny whwinp t Yuwwnwph npnwyh wp fuw-
nwbp: Ujn gnidwpny Gw Yuwpnn £ Jwpdt) 10 pwbGynp b 20 wdwnndbpblw Yud
35 pwlynp L 10 wywndtptlw: UnnpnhlGwwnwjhbG hwppnipjwb ypw wwwnybintp
pninp hGwpwydnp (x; ¥) Ybwnbiph pwgdnipynilpn, npntin x -p pwGynpGbph, huy
y-n" wywnnitiptGwbbph hGwpwynp pwlwybbpb GG wyn gnidwph nGwpnty:

w) Lwbh® pwbynp Yupbh £ updbp nne gnudwpny:

p) Lwih” wywnndbpbGw Ywpbih £ Jwpdb) nno gnidwpny:

UGyuwtu pnnwinlynn wwpwiph pwlwyhg, gnpdwpwlp jnipwpwlsnip op dwfu-
untd £ 500 000 npwd (hwuwmwwnil éwfuu): Pwgh npwbhg, dhwynp wnpuwn-
pwOph pnnunpyiwb dpw gnpéwpwlp Swfuunctd £ 250 npwd (thnthnfuwlwG
Swfuu), huy qwdwnnid £ wjl 300 npwdny: Ywqub dwfuutinh C(x) L hwunyph
R(x) $nibyghwltipp Ywhudwsé wpunwnpwlph x pwlwyhg L npnyt dwluuw-
Swolyiwh YEwp wpunwnpwlph pwlwyp, nph nbwpnid dwiuubipp L hwunypp
hwywuwnyncd GG:

§ 3. unnpnhbGwwnbGEph dEpnnp mwpwénLpjwh Uk

1. Swuluwgnipnth dwyGplneyph hwyjwuwpdwb dwuhb
Nhgnip S-p nplt dwytipbnep £ ynnpnhGwwnwiht nwpwdénipjwb oke (GY. 22):

z

-35-



Uwhdwbnid. Gpbp thnihnfuwywGGEpng F(x, y, z) = 0 hwjwuwpnwip Yngyned k
S dwybpunyph hwywuwpney, Gpk S-h gwaGywgws M(x;y;z) Ybwnh
UnnpnhGwwnbGbpp pwywpwpned 60 wyn hwjwuwpiwbp, huy S-hGa
swywwlwbnn YEnbph YnnpnhGwwmbGbpp 66 pwjwpwpnd wyn hw-
Jwuwpdwp:

Uwhiwlnidhg hGwnbnwd £, np, Gpb x,y,z Gryjuwyp F(x,y,z) = 0 hwdwuwnpiwb
(nesnud £, www (x;y; z) Yewp qnbdnud £ S dwytipbnyph dpw: NpnGine hwdwn,
pt wpnn’p M, (xo,yo,zo)ubmn wwwnywbnd £ S dwytipbinypht, wbwnp t hwing-
b, np x, », zGrywyp pwdwpwpnd £ F(x, vy, z) =0 hwjwuwnpiwlp:

Uuwhund™ YnnpnhGwwnwjhl twpwoénipjwb jnipwpwbgnip dwybpunyph hwiw-
wwwnwufuwbbgynid £ Gptp thnthnfuwywGng nplk hwdwuwnpnid, nph nwénwdGhph
pwauntpntlp |hndhG GYwpwapntd £ wndyw) dwytipbngpp: Upwbnyd hwlnbpé® Gpypw-
swithwlwa opjtlywnh neuncdbGwuhpnepynilp pipynid £ hwlpwhwwywa fuGnph:

Oppliwly 1. UpnwékGp C(xo;yo;zo) ytGupnGnd L R wnwynny qlnwjhh dwyb-
nlnyph hwjwuwnnidp: Un dwybplbnyph ypw depglblp M(x; y;z) nG-
pwghy Ybwnp L wwhwbpklp, np Gunnwwbu MC hwwndwdéh Gplywnnt-
pintlp (hGh R : 3wdwdw)b tpynt Yeinbph hnwdnpnipjwl pwlwaébp’

2 2 2
\/(x—xo) +(y—y0) +(z—zo) =R:

Uybhwywn k, np Gpt M(x;y;z) Ytwnp sh qnbGynid qlnuhl dwyb-
punyph ypw, wyw MC#R, L M Ybtwh YnnpnhGwwnGtipp s&G pwyjw-
pwnh wju hwywuwpdwbp: Uuwhund® uw qlnujhb dwytplnyph hwjw-
uwpnedl £ COnniGywé twyb gpbp hbnlyw| inbupny’

(x—xo)2 +(y—y0)2 +(z—zo)2 =R*:

Uwubwynpwwbiu, Gpt qlnwjhl dwytplnyph YGhawpnGp Ynnpnp-

GwwnGGph uygplbwybnb £, wyw Gpw hwwuwnnedp Y hGh.
)c2+)/2+z2 =R*:

Opplwly 2. Ywqobp wyG hwppnipjwl hwdwuwnpnudp, npp gniqwhbn £ x Oy hwp-
pnipjwlpn L whGglnid t (-2;1;3) Yawnny (GY. 23):

Az E

(0,0,3)
e (-2,1.3)

vl 23 vl 24
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< LyJwé hwppnipjwlb guwllwgwd (x;y;z) Yanh z wwyhlwwp 3 £ Uw dhwy
uwhdwlwthwyntdb £, nphG wbwp b pwdwpwpbl hwppnipjwb M(x; y;z) pGpwghy
ytwnh YnnpnhGwuinGtipp:UybGhwjwn £, np hh2jw hwnenipyntbhg nnipu qunGynn YGwntiph
hwdwp z #3: Wuwhuny hwppnipjwb hwywuwpniip YihGh z = 3:»

2. 3wppnipjwl hwjwuwpnidp

Udtlwwwpg L dshwdwdwlwy wnwyb] Yuwplbnp dwytpbnypbtpp hwppnipjnib-
GGp0 6G: 3wdngytbp, np hwppnipntGGtipp GUwpwapynid G0 wnwohl wuwnmhdwbh
hwywuwnpniibbpny:
Ptnptd. Oxyz YnnpnhGwwwihG nwpwénipjwb vk jnpwpwbsnip hwppnt-

pinth npyned £ htnlywp wmbkuph hwyjwuwpniinyg®
Ax+By+Cz+D=0: W)

< gnip o-G nplt hwppnigynch £ (GY. 24): Lokl wyn hwppnipjwGh nunnw-
hwjwg nplk fq{A,B,C} dbywninp: Ghgnip M (xo,yo,zo)—[] nput Yt £ o hwppnt-
pjwl Jpw: Iwppnipjwl hwjwuwnpnidp Yuqobipnt hwdwp Gpw ypw GakGp M(x; y; 2)
pGpwghy Ybwp L qunGtGp wjl wwydwhp, nph nGwpentd M YGwnG hp wpddwb nG-
pwgpntd Upnwwbiu Yanbyh o hwppnipjwb ypw: UYGhwjwnn £, np wynwhuh wwjdw
Ywpnn £ hwlnhuwGu n L MyM JtlnnpGlph nunnwhwjwgnipyntlp, Yud np GnyGo
£ GpwGg uywpywp wpunwnpywih gpn (hGGp* E-W:O: uyGhwyin t Gwl, np o
hwppnipjwl Ypw squnGynn M Ybwnh nbwpntd n L MM JtlyinnpGlipp nunnwihwjwg
s60 b, hGuinbwpwn, Gpwlg ufupgwp wpunwnpwip gpn sh nurbnid:

Ljwwh nibGGGwnd, np Wz{x—xo;y—yo;z—zo}, ujwpwn  wpunwnpwih
hwpqdwb pwlwdbh hwdwdw)b unwnid GGp, np

A(x=x))+B(y—y,)+C(z-z,)=0

Wu hwjwuwpniip (xo,yo,zo) yGwny wbglnn L ﬁ{A,B,C} JeyunnphG ninnw-
hwjwg hwppnipjwl hwjwuwpnudG t: Gpb Gawlwytlp D=-A4x,-By,-Czy,
www wjl ypanniGh (1) wnbupp: >

Swywuwpnid (1)-p Yngynd £ hwppnipjwl pGnhwbnip hwjwuwpnid: Iwp-
pnipjw 00 ninnwhwjwg guwbywgwd tywmnp Ynsynid £ Gpw Gnpdwy yEYwmnp: JdbpG
wuywoéhg hbwnlnid k, np %{A,B,C} -0 Gnpdwy dGywnp £ (1) hwjwuwpnidng npnp-
ynn hwppnipjwl hwdwn:

UhwdwiwOwy G60p, np Gptp thnthnfuwlwGGtpny jnipwpwbsjnip qéwihG hw-
quwuwpnd' Ax+By+Cz+ D=0, nnnbin 4,B,C pytiphg gnbb okyp qnn sk, Ynnp-

nhOwwwihb nmwpwénipjwb nplk hwppnipjwl hwywuwnpned k:
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Uwwgnigynid k, np M (x5 3452,) Ytwnh htnwynpnipyniip Ax+By+Cz+D=0
hwywuwnniiny tnpdwé hwnpnipjntlhg npnaynid £ hbnlyw| pwlGwdélny
d:‘Ax0+ByO+CZO+D‘.
JA&2+ B +C? .
Oppliwly.  Oxyz YnnpnhGwnwihG nwpwdénipjwl oty Yunenigh| 3x+4y+2z-12=0

hwywuwnnidny npnaynn hwppnipjnilp:

<4 Ndduwnp sk npnzbL, np hwppnepyniGp Ynnpnh-
GwwnwjhlG wnwbgpltph hGwn hwwnygnid £ (0,0,6),
(0,3,0) L (4,0,0) yGwnbpnid: NpnGGh hwppnipjw
wnwohl oyunwbunnnid qunbynn dwup wywwnybpywé
t QY. 25-nL: >

(4,0,0
vy, 25

Opplwl.  Upnwnpnipyntd Jugiwybpwbine hwiwp gnpdwpwpp Guiuwwnbub) &
wipnnonipjwdp dwfuut $60 000: Uhwynp wpfuwwnnidb wndt $100, Yw-
whwwip® $300, hnwipp” $20:UnnpnhGwnwihb nwpwdénipjwb vk wwwn-
yentGL pninp hGwpwynp (x, ¥,z) wpnwnpuywb wwbGGBpp, npinbn™ x-p
wpfuwwnnidh, y-p° Juwhwwih, huly z-p* hntdph dshwdnpGbnh GG:

<4 2ddwp sk Gyuwntg, np x, ¥y Lz hnhnfuwywGGepp dhijwlg hbn Yuwyyws G
hGwnlyw] wnbsnipjwidp (pyneetitnwihlb uwhdwbwthwynid)®
100 x + 300y + 20z =60 000,
ywd np GnylGG £ 5x + 15y + z =3 000: Ujuwyhuny® pninp hGwpwynp (x; y;z) wp-
nwnpulwb wwabtpp «Qupdwé» GG hwppnipjwl ypw L« glnud» G0 wyn hwnpnt-
pjwl wnwohl oywwbwnnid qunbynn dwup: Iwppnipintlp wwwnybpbine hwdwnp Gpw
hwywuwnniip gptlp wjuwtiu Ynsywsé «Yunpwéd hwnmyjwéhbpny»”
X b% z
— = =
600 200 3000
hGsp GawGwynid £, np hwppnigynilp Ox wnwGgphg Yunpnud £ 600, Oy wnwlgphg
200 L Oz wnwlgphg' 3000 tpywpnipjwip hwnywsatp: »
Oppliwdy.  Gwqdbkiw)G hwppnipywl hwywuwnnidp, npG wGgGnui £ M (3;4;1) Yb-
wnny L gniquhbnt5x -2y +4z -1 =0 hwppntpjwuln:

2

<4 UGhwjwn hwppnipjwl hwdwuwpnidp npnGhGp 5x—2y + 4z + D = 0 wnbkupndy,
npintin D -0 ntinku wlnpn gnpdwyhg t: Rwbh np hwppnipyntGh wbgbned M0 yt-

wnny, www Gpw YnnpnhGwwnbbpp pwdwpwnpned G0 wyn hwjwuwnpiwbp, wjuhbpb’
15— 8 +4 +D = 0, npinbinhg hbGwnbnd £, np D = —11: Wuwhuny, npnlbh
hwywuwpnidp YhGh" 5x =2y +4z—-11=0: p
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3. SwpwénLpjwh Uk nunnh hwyjwuwpniip

Swhlywgwd ninhn thnyhG npnayncd £, Gpb tnpqwé GG wyn ninnny wbglnn Gpynt
hwppnipjnGOtn: Ujuintinhg htwnbnid £, np tnwpwénepjwb 069 ninhnp Ywnbih £ nwy
Gpynt qéwyhl hwjwuwpnidbtiph hwdwywnpgny®

Ax+By+Cz+D, =0,
{A2x+Bzy+sz+D2 =0:

Ny gqpnyuiwl @ dJthunpp Yngdnid £ wdjwy ninnh nupnnpn Jblwnp, tpk
qunbyncd £ wyn ninnh Yy Gpwb gniqwhtin nput ninnh ypw: Uwulwynpwwbu, tipb
hwjwnGh GG ninnhG wwnywlnn M, L M, bpyne Yenbp, wwyw npubu ninnnpn dby-

winp Juntith £ ytinglty M, M, Jtywnnnp:
UnwlwbOp ninnh hwywuwpnidp, Gpb wjl wGglnid £ M0 (xo;yo;zo) ytunng L

-

a= {m;n;p} — G Gpw nuinnnpn yGYnnna t (GY. 26):
Nnnp ypw ybtipgltiGp M (x; y ;z) plpwghy Ytwnp:

- M

UyGhwyin t, np M,M L a ytywnpltinp hwiwghd .

. o S S M /
Ga: Pwlh np MyM —{x X3 Y=V Z ZO}, wuww -, a
hwiwq6éw)lnipjwl ywjdwbh hwiwdw)b vy 26

xX—x, y—-y, zZ—zZ
0 = 0 = ¢ (2):
m n p

Lwbh np a-G ns qpnjuwlwb Jtywnnp £, wwyw m, n, p pdtipp Shwdwdwbwy gnn h-
GG 60 Yupnn: Uwlw)b Gpwbghg atyp Ywad GnyyGhuy Gpyniup Ywupnn GG (hGGL gpn:
Wn ntwpntd (2) hwjwuwnpniilGbph dbp GGpwnpynid t, np hwiwwwwnwufuwb hw-
dwphsp Gnyylwbu hwdwuwp £ gpnjh:

(2)-p Yynsyntd £ nunnh YuanGwywa hwjwuwpned: Mbwp E GYwwnp ncGbGug, np
wyh, thwuwnnpkG, Gpynt whGwiu qéwihl hwywuwpniiGbph hwdwywng k:

4. iunnh wwpwibwmpwlwb hwjwuwpnidp

Gpt ninnh YulnGwlwb hwywuwpdwb dbe Ynnnpwlybbph plGnhwbnip wpdtipp
Gowlwybbp t-nY, wwyw Yuunwlwbp ninnh ywpwitnpwwb hwjwuwpnedp
X = x0+tm, Y= +tn, z = z, +tp: -0 <t<w:
Gpp t wwpwibwnpp thnfudned £ (oo <t < o) puwginipjwlb ypw' wyu hwjwuwnpned-
Gtpnd npnadnn (x;y; z) Yawnp «qénid £» ninhnb wdipnnonipjwdp:
Oppliwly. Upnwnpwdwup nGophGhny 5000 Yg 6hpwa L 1500 g 2wpwn, pnnwp-
ynud £ ok, dnipwpw L Yndwnwn: Uhwynp wpunwnpwlphl hwnlwgynn
hniiph swihwpwdhGGtpp wdthnthywé GG wniuwyned:
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Nhgnip  wpunwnpwdwup pn-

nwnyntd £ x dhwynp 9kyg, y 364 | Unipwpw | Yndwynin
Ohpw@ (4g) | 0.9 0.8 0.4

Uhwdnp dnipwpw L z dhwynp

Cuwpuwnp (4g) | 0.2 0.3 0.1

Yndwnw: NMwhwbeynd £ Gpy-
nwswhnptib Gywpwanti pninp hGwpwdnp (x;y; z) wpnwnpuywl wiwa-
GGph pwqgunpjnilp:
< Mwpq t, np x, y, z hnthnfuwluwG dEénpncbGhtipp Yuwywd GG dhdjwlg htin
htinlw| hwywuwnpnidGtpny (pyneetitnwyhl uwhdwbGwthwynedbbpny)
0,9x+0,8y+0,4z =5000,
0,2x+0,3y+0,1z =1500,
npp Yuwpth £ otyGwpwbp hppl ninhn g6h hwywuwnpney:
Unwyb] wmbuwbGhnipjwb hwiwp wju hwdwuwnpnedp Geplujwglbiup wywpwdbin-
nwlwh wtupny: Yddwn sk unnigtip, np M, (0; 2500; 7500) L. M, (2000; 3000; 2000)

ytwnbpp wwwnlwlnwd GG nhnwpyynn nunnhG: Lwbh np MMz —p ntnnnpn ytywnnn
£, wyw ninnh YubnGwlywb hwjwuwnpnedp YhGh®
x _y—2500 z-7500
2000 500 -5500 °

npwintinhg utnwlnud GOp nunnp wwpwibnpwlywl hwjwuwpndGbpp®
x =2000t, y =2500 + 500t, z =7500 — 5500t:

Lwbh np, fuGnph hdwuwnh hwiwdw)d x>0,y =0,z>0, www t wwpwdbwnpp
Ywpnn & Lhnruqu[O; 15/11] dhowlwypntd: Uu plpwgpntd Yuwnwgytib pninp hGw-
pwynp (x; y;z) wpnwnpwyw wyiwGhbpp: »

Unwownnwlplbn
84. NipJwqdkp htnlyw) hwjwuwnpnidGbpny npnpynn hwppnepncGabipp.
w)9x +2y +6z2=18; p)5x +10y +4z-20=0; q) x—y =0:
n)5y =10; 6) 3z =3; q)2x =8:
k) x +2y =6; pn) 3x +2z=6; p)5y +2z2=10:
85. Lwqubp hwppnipjwl hwywuwpnedp, npb wbglnud £ npqué M Yenng L nin-
nwhuwjwg t npqwé 7° yeywnnpha.
w) M (3;1;2), n{1,5,3}; p) M (-1;2;3), n’{2,0,5}:
86. Qnpbip hwppnipjwl hwwuwnnidp, npl wGglnid £t tipjwé Ytwnny L gniquhtn t

wnnpywé hwppnipjwp.
w) M (0;0;0),4x +2y +5z=20; p) M (2;1;3), x =5y +3z=15;
q) M (3;1;1),2x +3y —12=0; n) M (0;0;1), y +2z=20:
87. Lwqubp npgwé Yhnbpny whglnn hwppnipjwl hwyjwuwpnidp.
w) M (7:1;1), M, (0;3;2), M, (4;4;0);  p) M, (6;1;1), M, (1;5;-5), M, (5;3;0)
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88.

89.

90.

91.

92.

93.

94.

95.

Lwqubtip hwppnipjwl hwywuwnnidp, npG wGglnid k

w) M (3;1;4) ywnnd L OX wnwhgpnd,

p) M (4;2;5) Ytinnd L OZ wnwlbgpny:

Snignid. w): OX wrwlgph dnw Gpbp Lu Gplyne Lbwn, opplwl (0,0:0) L (1,0,0) L
gnbp tnbip YGwnbnny wlglnn hwppnipjwl hwywuwnnedp:

Lwqubp hwppnipjwl hwywuwnpnidp Yunpwé hwndwésbtpny, tpb wjb waglnid
t M (a; 0; 0), N (0; b; 0) L P(0; 0; c) Ywntipny:

COanwbhpp wwlwynpb £ hwgh, dup L pwlowptinGOh hwdwp wiuwwb wi-
pnnontpjwip dwfuubip 120 000 npwd: ULGY Yqg hwgl wnpdt 200 npwd, dhup® 1500
npwd, huy pwhownptintlp® 300 npwad: Hhgnip pGunwbhpp qbb £ x Yq hwg, ¥ Yg
dpu L z Yq pwlownbintb: UnnpnhGwwnwihl nmwpwénipjwl Gy wwwnybptip pn-
tnn hGwpwdnnp (x;y; z) qudpjninGGph pwqdnipnilnp:

Uwpnp wwGwynptp £ uGGnh, hwgniunph L YGGguwnuihlt vwywuwpydwb ypw
Swfuubip ng wybih $ 300, pln npnud” uGGnh dhwynpl wpdt $ 2, hwgniunhbp
$10, huy uwywuwpydwlp® $ 5: Yhgnip Gyywd pwphplbphg Gw dbtnp b pbipbi,
hwiwwwwnwufuwlbwpwn, x,y L z dhwynp: QGunbp x,y, z thnthnfuwlwGbtph
Yuwuwp (pjnebitnwyhl uwhdwlwhwynidp) L Gpypwswihnpbl GUwpwaptp pninp
hGwpwynp (x,y,z) Yenbph pwadnipnibp: Snipwpwbgnip pwphphg wokbw-
wuwnp nppw”G Ywpnn £ g6 uywnennp:

bptip wwpwlpltnhg, npnlg qlbiph YblwnpG & P{5; 3; 6} -p, Juquiywé LG GnuyG
wndnnnipjwlp (x;y;z) quipninGbn: UnnpnhbGwwnwihG wwpwénipjwb GGo
wwwytintip pninp wynwhuh qudpninGbph pwqdnipynilp, tpb (3; 1; 2)-p npw-
ghg uGYG E: Quntip (4;1;6) quipjninh htnwynpnip)niGl wyn pwgincpjnilhg:
Upwnwnpnipinil Juqiwybpwbine hwdwp gnpdwpwpp Gwjuwwnbub) £ dwiuub)
20 410 npwd wipnnoncpjwdp: Uhwynp wpfuwnnidl wpdh 0,1 610 npwy, Juwh-
wmwip® 0,4 016G, huy hndpp™ 0,01 91G: UnnpnhOGwwnwihG nwpwénipjwlb Gk
wuwwnytiptip pninp hGwpwdnp (x; y;z) wpnwnpuwlwb wwGGtph hwppnepynclp,
npntin x-p wpfuwwnnidh, y-p° Ywwhwwih, z-p° hnudph dhwynpGtpb GG: 36-
nlyw) Ybywnnphbphg n"npl & nuinnuhwjwg wjn hwppnepjwp.

w) {10; 40; 1} ; p) {15;4;3}; q){20;4;0,1}; n) {30;40; 10} :
Uwqubp ninnp JubnGwlywb hwjwuwpnedp, Gpb wyG wGglnud £ npdwé yenny
L ntGh G2dwé ninnnpn ytywnnpnp.

w) M (1:3;2) a{5;2;4}); ) M (-250) a{l;3;2};

@) M (0:0,0) a{41;5}; m M (1;1;1) a{3;0;2} :

Lwqubp npdwé Yanbpny wbglnn ninnp Yubnlwywb hwjwuwpnidp.
w) M (3;1:2) , My(5;357); p) Mi(4;2;3) , Ma(5;2;8):

_41 -



96.

97.

98.

99.

100.

101.

Ninhnp wpdwé t hppl Gpyne hwppnepyntGObiph hwndwb ghd: Qntip nplt nin-
nnpn ytywnp L Yuqgibp Gpw ubnGwywb hwjwuwnpnidp.

x—=2y+3z-4=0 xX+2y—z=6
w

3x+2y-5z-4=0;

Quntip inpqwé ninnp L inpdwé hwppnipjwl hwndwh Yewnp.

2x—y+z=0:

w) -4 _y+3_z | 7x —y+z =6
4 2 1
p)x—13:y—1:Z—4y x+2y -4z +1=0:

8 2 3
bwqubp 4(1,3,5) L B(52,4) Ybwntpnd wbglnn ninnh wwpwibnpwlwb hwyw-
uwnnedp:
Ywqutip ninnh wwpwibnpwlwh hwyjwuwnpnidp.

w) x—3:y—7:Z_—l; r_.)x_+1:y—5:z—2:
2 3 5 3 0 1
x=2y+3z=4 n) xX+2y+3z=13 .,
3x+2y-5z=4 3x+y+4z=14

Nhgnip® (x; y;z)-nd Guwlwyyws £ ubGbnwdiptpph, hwgniunh L YGGgwnuw)hG
Swnwyntpjntlbtiph  swihwpwOwybtph  hwjwpwéncd: Lqwé  wwpwbpltph
Uhwynnpltph qOtpp wipdnd GO {2; 9; 53 yeywnnpnd: UnnpnhOwwwihlb twpwdént-
pjwl 069 qpwdhynnbl ywwinybntp wyb (x, y,z) quipninlbbpp, npnGp wpdta.
w) 6howin 90 npwdwlwb shwynp,

p) ng wytith, pwG 90 np. 4.,

q) ny wwlwu pwb 90 np. 4. L ng wybh pwh 180 nn. 4.:

Un2hyh wpunwnpwdwup, nbophGtiny 400 dhwynp wfuwwnnid L 600 dhwynp
Jwwhww| pnnupynid k£ Gpbip wnGuwyh Ynplybnto dwaywlywb, nnwdwpnne b
Jwlwgh: Uhwynp wpunwnpwlphlt hwwnwgynn wpfuwwnnidh b juwwhwwih
dhwynnbtpp wdthnthjwé G0 wnyniuwyned:

Swlpwhwynptb L Gpypwswihnptl GYwpw- Uway. Sn. ua.
aptip pninp hGwpwynp (x;y;z) wpnwnpw- L 1 3 2
Ywl wwGbEph pwqdnipjnilp, npnbn  x-p° K 2 4 3

dwbywywh, y-p° wnwdwpnnt, z-p° Jwlwbg

ynoytinkbh dShwynpbtinl Ga:

w) Uwywgnegbip, np (x; y;z ) Yeinbpp «Qqupdwd» GG ninhn qéh Jpw:

p) Upinwétip wyn ninnh YuwbnGwlywb b ywpwdidbunpwlwb hwjwuwpnidGGpp:
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QLNFhu2
qoU3bUL 3ULMUIUCUYP SUMPENL

§1. @owjh0 hwiwlwpqbp, Qwniup dEpnnp

1. QowjhG hwiwywpqbph qpwneniip

CannLGw6 £ n whhwyinny m hwwuwnpniibbph qéwyhl hwdwlwnpgp gpwnt) hb-
by Yepw'
fa”x1 +a,Xy +..t X, =by

Ay 1X| +8pXy Fo Ay X, =

(1)

npuntin a;; pdtinp Yngynid GG wyn hwiwywngh qnpéwlyhgbbp, huy b; pYtipp wquin
whnwuibbp: npéwyhgltiph gpwndwh a;; gpbijwdlp hnipned £, np nidyw gnpdwlyhgp
Jwubwygnid £ i-pn hwwuwndwb 669" npwbu j-pn wbhwynh gnpéwyhg: Ywd, oph-
Guy, bs twnh twl washpwwbu pGYwynid b 5-pn hwjwuwpiwb wqwn wnwip:
@ytph (Sl,SZ,---,Sn) hwywpwénth Ynsyned £ (1) hwdwlwpgh [nuéned, Gpb wjb

Lnénid £ hwdwlwpgh jnipwpwbsynip hwjwuwpdwb hwdwn:

2. 3wdwwmtinth b ny hwiwwmbnbh hwiwlwpqbp

SGwnwaquynid kbp Yunbultlp, np jnipwpwlsnip qdwjhl hwdwlwnpgh hwdwnp
intinh ntbh hGwnlywy Gptp nbwptphg 0GYL nL BGYP®

1. hwdwywnql ntGh dhwy (nLénLd,

2. hwiwywnqb nLbh wGdbpe pwwn pyny nLéniibn,

3. hwdwlwpagp sncbh (nénid:

Unwohl Gpynt nGwpbpnd hwdwywpgp Ynsynid £ hwdwwmbnbih, huy 3-pn nbw-
pnid” wlhhwdwwbnbph Ywd ng hwdwwnbnbih:

Gpyne L Gpbp whhwynny qéwihl hwdwywpgbiph nwpntd wyu hpnnnipjwlp Yw-
ptih £ ww hunwy Gpypwswihwlywb dGYawpwlnipynil: LGGwpykhap, ophlwy, Gpynt
wbhwjwnny htnbjw] qéwiht hwdwywngh (nuétiihnipjwb hwpgp'

a; X, +a,X, =b, . )
a,X, +a,X, =b, '

2tnd Whwny w)l wwnpgnibwy nbwphg, Gpp nput hwdwuwpdwb d69 Gpyne gnp-
6wyhglbph £ hwdwuwn GG gpnjh, jnipwpwGsynip hwjwuwpnid Yupnn GOp dGyOw-
pwlb pppl npnwyh ninnh hwwuwpnd®™ YnnpnhlGwwnwihl hwppnipjwb Ypw:
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Spywé hwwuwpnidGtpny npn2ynn ninhnGtpp Yud hwwnydned G0, Yud gniquhtn GG
Yo k| dhwanidwé (ay. 1):

x4 A Xy X, A
N
M(x,,%,)
> g >
0 X1 X X
w) P) a)

UY. 1. 6phnt whhwyinny Gplhne hwywuownpnidGbpnh Qduyhl hwdwlwngh
hwdwinbnbipnipjwl Gphnwswhwlwl dGLYGwpwlniypniln

Gpb nunhnbtpp hwwnynud 660, www hwndwb M(xl;xz) ytiwnp ywwnwbned £ Gp-
Ynt ninhnGbphG E: 3twbwpwn (x;,%,) pdwantygp YihGh hwiwlwnpgh (nénid, pln
npnd’ Ghwlp: bpb ninhnGbpp qniquhtin b6, www snilbG pGnhwGnip Yen L, hb-
inbwpwn, hwdwlwnpqp snctbh (neénid: Gpp qéwyhbt hwdwywpgh Gpyne hwwuwnpned-
G6nG £ wwunybipnid GG Gnyb ninhnp, pwywlwpwn, wn ninnh gwGywgwdé Ybwnh
ynnpnhGwwnGbph gnuyagp Yhbh hwdwlwpgh [neéncd: Nupbdb, wyu nbwpned, hwiw-
Ywpap YniOGGw wbytpe pyny (néniibbip:

Ndywp sk hGinwgnunb Gwb wyb nGwptipp, Gpp (2) hwiwlwpght dhwgynid GG Gn-
pwlnp hwdwuwpnudGbp: Uynwhuh hwdwlwpgp YniGGGw dhwy neéned dhwyl wyb
nGwpnty, Gpp pnpnp nunhnbtipp wbglnid GG hwppnipjw GG Yanny, uwluwyb ng dh
Gpyneup s60 hwipGyGned:

Opplwly 7. Ibnwgnnt hwdwlwpgp hwiwwnbnbhnipjwl wenwding.

3x; =X, =1 2X;+X, =7
w) 2x; +3x, =8; p) 1x; —2x, =1 ; Q) {
X, —2Xx, =5 5x; +3x, =18

2X;+X, =5
6x, +3x, =15

< w) 3wiwlwpgh wnwehl tpynt hwywuwpnidGbpp (nuétiny dhwuhl, quilnid
Glp, np (1;2)-p dhwy pdwaneyqb t, npp pwdwpwnpnid £ Gpyne hwdwuwnnedGephG g:
Uwlwjb (1;2)-p (nénid sk 3-pn hwdwuwndwb hwdwp: Nepbd0” hwiwlwnql  wlhw-
dwuwnbinbip t:

p) Fwdwlwpgh wnwehb Gpynt hwwuwpndGbphl pwdwpwpnid £ dhwylb (3;1)
pdwantjgp, npp nwond £ Gwb 3-pn hwjwuwpdwb hwdwp: NopBdb hwdwlwnqb
ntGh dhwy niénLa:

q) Iwdwlwngh Gpynt hwdwuwnpnidGEn £ wwwnybipnid 66 GnyG nenhnp: NepGdG
hwiwlywpqb ntbh wGdbpe pyny (néncdbbp: Unwohl hwjwuwpdwlp pwywpwpnn
gwllwgwd pdwanijg hwiwlwpgh [néncd t: P
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Ldwh hGwnwgnwnep)nib unbih £ ywwnwptp Gwb Gpbp wGhwjnnd qéwihl hwiw-
Yunabiph ntwpntd” Gywnh nbbGwiny, np jncpwpwisjnin hwdwuwnntd wwnltpnud
tE npLt hwppnipyntt YnnpnhGunwihG nmwpwénipjwb abi:

Opplwly 2. 3Gnwgnunb {

3x; +2x, —X3 =5
hwiwlwnpgh (nuéthnepjwb hwpgp:
4x, =X, +2x5 =10
< 3wiwlwngh jnpwpwbsynip hwywuwpnid Yunbh £ nhwnb hppl npnwyh hwp-
pnipjwl hwywuwpnid™ YnnpnhGwwnwihb nmwpwénipjwb d6: Lwlh np npjwé hw-
JwuwnpnuilGtinh qnpéwyhglbipp hwitdwwnwlwb s66, wwyw wjn hwppnipyntGGtpp
gnigwhtin s60 L 3606 hwdpGybnd: NupGdl™ Gpwlp hwwndned GG hGg-np nLnnnd, nph
gwllwgwd Ybwnh YynnpnhGwwnbbph Grjwyp Yhoh qéwihG hwidwywnpgh |nLénLy:
Wuwhuny' hwiwlwpqgl nibh whphy [niénudGhn: b
3x; +2X, —X3 =5
Opplituly 3. bGwnwgnink <4x, —x, +2x5 =10 hwiwlwpgh hwdwwnbnt hnipjwb
6X, +4x, —2x53 =7

hwngp:
<« Muwpgblp npywé hwywuwpnidGepny npnaynn tptip hwppnepyniGGeph nhppp
tnwpwénipjwb ube: LYwwblp, np wnwehl L Gppnpn hwywuwnpndbbpnd npnynn
hwppnip)ntGbtpp gniquhtn GG: NpGdG” Gpwbp snGGG pGnhwnep Yewn: Uw Grw-

Guynid £, np hwdwlwpgp hwiwwnbnth st: P

QswjhlG hwdwlwpagbipp Ynsynid GG hwdwpdbp, Gpt nlOGhG nLéntdGEph Gnuyb
pwqguntpjnilp:

PtptGp 0h ophlGwy, pb hGswbu GG wnwowlnld qéwiht hwdwlwpgbpp nbnbuw-
ghwnnipjw 0bip:

Opplwl; 4. Qnpéwpwlh oguwagnpstind m Gpnpwlplbp  (hwowpwlwJwé
1, 2, ..., m pytipnd), pnnwnynid £ n nbuwyh wpinnwnpwbp (hwdwpwywi-
qwé 1, 2, ...., n pytipnyd): 3wywnbh £, np j -pn wpnwnpwbph dhwynph pn-
nwnpydwb Jpw Swhuuyned k a; dhwynp 1-pn wbuwyh Ghpnpwbp: Mw-
hwboynid £ npnpty, pb jnipwpwbsnin wpunwnpwlphg nppw”t Junbih &
pnnwnyty, et Gepnpwlplbph wbophObh wwwnbbpp Ywqinwd GG hw-
dwwwwwufuwbwpwp by, by, ..., by, Ghwynp:

< Upunwnpwbplbph npnGbh pwGwyGtpp Gowlwybbp hwiwwwnwufuwbwpwn

X1, X9,..,X, b Yuqlibkilp jnipwpwbgnip Geipnpwlph oquwgnpédwl hwpdtyzhnep:

Liwpwaptlp nw wnwohlb Gapnpwlph ophlGwyny: Upwnwnpwlpltinh dhwynpGtph

pnnwnyiwh Ypw wrwohl Gipnpwlphg dwiuuynid b hwdwwwnwufuwGwpwnp'

s a1ps 77 A
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dhwynp: Lwlh np pnnupyynn wpnwnpwnbuwybbph pwlwybbpp Yuqdnd GO
X1>X5,--- X, Ghwdnp, www wju pwlwybbiph wpnwnpiwb ypw wewehb Ghapnpwa-
phg  Yswuuyh, hwiwwwwnwufuwGwpwnp'
a11Xy, 219X, 00 AppXy -

Swdwnbny, np GepnpwbpGtph wnbophbbh wwawnlbpp ogunwagnpéynid GG wd-

pnnontpjwlp, Junnwlwlp wnwohb GEpnpwbph hwaybly2hep
allxl +3.12X2 +....+alan :bl N

Lowb auny, hwpqwpybiny djnu Gepnpwlplbph dwfuunidGbipp, uinwGnd GGp

qéwjhlG hwiwlwng x;,X,,...,X, wihwjwnbbph Gundwdp’
[a“x1 +a,X, +otapX, =by

ayX; +8y,Xy +o+a,,X, =b,

3. Swppwlywb dluwthnfunipynLGGbn

Wnuwtiu GG Yngynid hbinlyw| gnpénnnipyntGlbpp, npnGghg jnipwpwbsniph Yp-
pwniwdp qdwiht hwowlwngp pbipyned £ hwdwnpdtip hwdwywpgh:

1. Nplt hwjwuwpnid pwqiwwwwnyt qpnjhg twppbp nplk pyndy:

2. Onfubp nplut 2 hwwuwpnuibtiph wnbnbpp:

3. Nput hwjwuwpdwbp gnudwpb] 064 wyp hwdwuwpnid® pwgiwwwnlywé hGs-

np pyny:

QSéwjhG hwwuwpnudbbph hwowlwpgh gnpdwyhglbinhg L wquwn wlnwilbphg

Yuwgidwé hbnbyw| wnyniuwyp
. b))

(all 312 e al
lay Ay .. a3 b, i
Lam, A,y . Ap, bmJ
Ynsynid £ (1) hwdwlwpgh plnpwjGwé dwuwnphg:
Swppwlwb dLwihnfunipjntGlbpp plnwiGwé dwunphgh winbpdhGotpnd Ybpw-
ALwytpwyyned &G hGnlyw Yepw:
1. COnLwyGyws dwwphgh nplt winnh pninp twpptipp pwgqdwuwwnybp gpnjhg
wnwppbp nplt pyny:
2. Onpubip pOniwyGwéd dwinphgh nplt Gpyne winntiph wntintipp:

3. Nplt winnh wnwppbphG gnudwnbp 06Y wyp tinnh wmwpptbpp™ pwgiwwwnyjwsé
OhLOnLyG pyny:
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4. Quniuh wpnwpudwb dkpnnp

Qswjhl hwiwlwpqgbiph ntédwlb (wlwanyb wignphpiltiphg dEYp Qwniup OG-
pnn0 t, npG hptiGhg ObpYuwjywglnid £ wlhwjinGbph Yugqiwytpwywéd hwonpnwywh
wpuwpuntibGbph GnwOwy:

(1) hwiwywpgh wnwehl hwjwuwnpniip ywhblp wbthnthnfu (GGpwnpyned k, np
a,;70), huly G0wgwsé hwywuwpniiltinhg, wwppwlwl dlwihnfunipniGliph oqlnt-
pjwdp, wnunwputlp X, wihwn wwpnibwynn wlnwdbbpp: WonihGunb wewohl L

Gpypnpn hwjwuwpnilbpp wwhtind whthnihnfu, d0wgwéd hwywuwnnilGbphg wn-
nwputilp X, wihwjn wwpnibwynn wlnwiGbpp: Swpnibwlybing wyu gnpéplipwgp,

h ytinen YhwhqtiGp dh awpp hpwyhdwybtiph, npnbp hwpdwp b GYwpwanty ophlwy-
Gbnh Jnuw:
Opplwl. Iwdwlwpap [nuéb) Qwniup depnnnd.
X; —2X, +3x3 =6
3X; +X, —X3 =2
<« Lwh' 2-pn hwdwuwpdwhp gniiwpbGp 1-hGp° pwgiwwwnlwd (-3)-nd, www
3-pn hwywuwnpdwlp gnudwptbp 1-p0p° pwqiwwwinywé (-2)-ny:
UpnyntGpned yuinnwlwlp hwdwpdtp hwiwlwng
X; —2X, +3x3 =6
7x, —10x5 =-16:
7x, —8x3 =~10
Gpb. wydy, 3-nn hwywuwpdwlp gndwptlp 2-pnp’ Gwuwwbu pwgqiwwwwnybiny
(-1)-nd, wyw Yuunwbwbp
X, —2x,+3x, =6
7x, —10x, =-16: (1M
2x, =6
Ujdd, 3-pn hwywuwpnidhg npnnud GGp, np x; =3: Wu wndtipp wnbnwnntiiny 2-nn
hwywuwnpiwh dte, qunlnid Glp, npx, =2: Iwenpn pwjntd X,-h L X, -h wpdtipltipp
nbnwnptny wewehl hwjwuwnpdw ok, npnpnud Glp x, = 1: >
Wu ophGwynid whhwjinbtph wpunwpudwb wynpngbup 2wpnibwlydtig dhGsk yGpo:
Yhunwnpyynn hwdwlwpglb nilGtp dhwy (neéncd: Uwlw)b ng dhown b wynwbu: I0wpw-
ynp k, np hGs-np pwjinid unwgyh wybhwjn ng d20wphwin hwjwuwnpnepynil, ophGwy
0 = 5: Uw Gwlwyncd £, np qéwjhlG hwdwlwnpgp snilh pniéned:
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5. Quintuph dEpnnh hpwlwbGwgniib plnpw)iywé dwwmphgh Ypw

Swpdwp £ Quniup dbpnnb hpwlwlbwglb] hwiwlywpgh plGnwiGywé dwnphgh
Yypw, wyuhlpl hwjwuwnpnidbbph thnfuwnbG gnpénnnipyntGbbpp Yuwwnwnbp dwunph-
gh hwiwwwwwufuwb wnnntiph hGw:

Oppliesly 7. upyhG (nusklp Guiunpn pwdGh ophGwyncd (ndywéd  hwiwlwpgp
wju whqwy Gnuyb gnpénnnip)ntGOtpp Yuwnwpbing pOnpwjGwé dwuinphgh
dpw: Iwiwwywwnwufuwbd pyny pwgiwwwnybin b gnidwpbiny dwwn-
nhgh ninnbipp, Yuinwbwhbp

1 -2 3 6 1 2 3 6 1 2 3 6
31 -1 2(—>|0 7 -10 -16|—>|0 7 -10 -16|:
2 3 2 2 0o 7 -8 -10 0 0 2 6

Gpb wydy, pun Jtpohl plnwiGdwd dwunphgh, ybpwywbqlbblp qéwjhl hwiw-
Ywpagp, www Yunwlwbp Gwfunpn pwdbh (1) hwdwywpagp, nphg, htitnpGpwg pwyj G-
nndy, Ynpnatbp x,,x,,x, wlhwynGtpp: Wu ytipphl gnpéplpwgp GnuyGwtiu Yunth
Ywwnwnpbp pGnpwjGwé dwinphgh ypw: Hw hwdwn, pun wmnnbph nwppwywb duw-
thnfunipyniGhtiph dhongnd, ytipehl plnwjGwdé dwuinphgp dLwihnfubilp wjlwbu, np
hpolGwywh dwwnphgh qifuwgnp waynilGwashg ybpk qunGynn wnwppbpp nunbGwa
gnpnGtip: dGpohlG dwwnphgh wnwohl wnnnp pwqiwwwwnytlp 7-nd, Gpypnpn wnnnp
2-ny L gnidwntlp hpwp: Upnynibpp gptbipny wnwehl tninnnid, Yunwlwbp

1 -2 3 6 7 -0 1 10
0o 7 -10 -16|—>0 7 -10 -16|"
0o 0 2 6 0o 0 2 6

Ujdd, wnwohl wnnnp pwqiwwwwnyblp (-2)-ny L gnidwptbp Gppnpn tinnhG wp-
nynilpp gnpbiny wnwohl wninnnid: UjGnihGwnl, Gpypnpn tinnhG gnudwntinyg Gppnpnp
pwqiwwwwnywsé 5-ny, Yunwlwbp

7 0 1 10 7 0 1 10 -14 0 0 -14
07 -10 -16|{—>|{0 7 -10 -16|—>| 0 7 0 14
00 2 6 00 2 6 0 0 2 6

dtipghl dwwnphgh wnwohl winnp pwdwatiny (-14)-h,tpYypnpnp’ 7-h, huy Gppnpnp’
2-h, Jtippbwlwlwwbu Yunwlwbp

-14 0 0 -14 1 0 01
0 7 0 14 (>0 1 0 2
0 02 6 0013

Gpt ytipohl plnw)Gywé dwunphgny ytpwlwlqltlp qéwjht hwiwlwnpqp, www
whdhpwwbu YniGEGwap, np x, =1, x,=2, x,=3: »

Opplienly 2. Iwdwlwngp (nét| Qwniuh dpnnny.
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X;+2X, —4x3+X,4 =5
2x; +3x, +2x5 —2x, =3:
3x; +4x, +8x3 =5x,4, =0
< Ywquklp hwiwlwpaoh qnpéwlyhgltph dwwnphgp, wyl pGnw)Gblp wqwwn wh-
nwuibtph uynilny L dLwihnfublp hGnlbyw Yepw

1 2 -4 1 5 I 2 -4 1 5 1 2 -4 1 5
23 2 -2 3|>|0 -1 10 -4 -7 |—>|0 1 =10 4 7 |:
34 8 =50 0 -2 20 -8 -15 o0 0 0 -1

Gpt ybpohl dwuinphgny YbpwlwbqltilGp qéwihl hwiwlwpagp, www Gpw Gppnpn
hwywuwpnidp Ynitbblw 0 -x, +0-x, +0-x; +0-x, = -1 wbupp, hGsp GrwlwynLd t,

np hwiwlwpgp (nénud sniGh: P

6. A6wjhb hwiwlywpgh pnhwbnip [neéndp

UhpwnnipjntGGEpnd Ywplbnp nGpwlywunwpned ncGG0 wjGwyhup hwdwwmbinth hw-
dwlywnqbipp, npnGg wlhwjwnbbph phyp 066 £ hwjwuwpniibtph pyhg: Ujnwhuh hw-
dwlwpabnl ntGbG whphy pwqdnipjwip (nuéniilbp (nb'u tp 85): Iwdwlwpagh pn-
Lnp (nednwdbbph hwiwfudpnipynilp Ynsyned £ Gpw pGrhwGnep ppednct: OphGuyh
ypw GUwpwaptlp Quniuh dtpnnny pGnhwlnip (nuéndp npnpGine Gnwbwyp: LHw-
nblp, np wlhwjnGbph wpunwpudwb gnpéplpwgnid hGwpwynp k, np hwjwuwnpnd-
Gtnph phup wwywuh: Yw wpnynilp £ wylb pwGh, np wyn pGpwgpnid Ywpnn GG unwg-
ytp 0 = 0 wmbuph hwjwuwpidbtip, npnbp, plwlwlwpwp, htrwgynid G0 hwdwlwp-
ahg:

Opplwl. QunGh] hwiwlwpgh pGnhwhnep ppeénudp .
X, +3x, —x3 =4
2X| =X, +2X3 =6 :
3x; —5x, +5x53 =8
< Gpypnpn hwywuwpdwbp gnudwpblp wnwohlp' pwgiwwwnlwé (-2)-nd, huy
Gppnpn hwyjwuwpdwlp® wewehlp® pwgdwwwnlwé (-3)-ny: Yunwlwbp
X, +3x, —x3 =4
=T7x, +4x5 =-2:
14x, +8x5; =—4
Gpb 3-nn hwyjwuwnpiwlp qnudwptlp 2-pnp’ pwqliwwwwnywé 2-ny, www 3-nn
hwywuwnpnidp YyGpwéyh 0 = 0 hwwuwpnipjwl, npp hGrwglbinig hGwnn Yuunw-
Gulp uygpbwlywlb hwiwlywpqht hwdwnpdbp hbtnlbyw| hwiwlywpap®
X; +3x, —x3 =4
{ Tx, —4x5 =2
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Wu hwiwlwnagl nibh wlphy pwadnipjwdp |neéntdbtn, npndhbinb X5 wlhwjnhG
Ywpbih £ bGpwapt) gwlywgwé pyuyhl wpdbip, wjlnihbnb npnabp X, L X, wG-
hwjnGtipp: Tthgnip™ X, =t NLGEGp, np

{xl +3x, =4+t
Tx, =2+4t,
npuinbinhg pfuntd k&, np x, =(2+40)/7,x =(22-5¢t)/7: Wuwhuny, hwiwywngh pln-

hwlnip (nudnidp (pnpnp (nuéncdlbiph pwqdnip)nilp) npdned Et ywpwdbnphg Ywfu-
Jwéd hbnlyw| Grjwyny

22 -5t 244t
(—; 5 t] te (— oo;+oo):
7 7

Muwpwdtinp t-ht ybpwapbind qubwquwb pdwihl wpdtipltn, Yuunwlwlwp hw-
dwlwngh nwpptp (nuénwiGtn, hGswbu ophGul (H; 6. 1],(1; 2; 3). (% %; j L
77

w1 b: 6166 nY ntnnh wwpwibnpwwl hwwuwnpniihg, nddwp sk Gyuwnbl, np Ynnp-
nhOwwwihG nwpwénipywl e pninp (nwénLdbbiph (x,,x,,x5) rjulltipp Ywqined

GG ninhn qhé: P>

Unwopwnnwlpltin

102. UnnpnhGwwnwjhG hwppnepjwl Yypw wwinybiptp jnipwpwbsgnip hwywuwndwb
(nLénuiGlph pwqdnig)nilp.
w)2x +3y =12; p) X, +3X,=6; q)3X, -X,=4:
103. UnnpnhGwwnwjhl twpwoénipjwb BE9 yWwwnybptip jnipuwpwbsjnip hwyjwuwpdiw
(nLénuibGlph pwqdnig)nilp.
w) 2X +3 y +4 z =24, p) 4X,+X,+2X,=12:
104. bwqutip q6wihb hwiwlwnpgh pGnpw)Gdwé dwinphgp.
X, —2X, +5x; =4
3x; —x, =5
w ; ()] 5%, +3x3 =0:
4x, +2x, =7
4 +X, = Tx3 =9

105. Cuwn plnpw)Gwé dwinphgh Yybpwywbqlbp qéwihl hwdwlwpap.

1 4 09 4 0 0 8 2 0 0 6
w) -2 3 1 5]; pll 2 0 4 q) |0 5 0 10|:
2 -1 70 31 2 6 00 3 3
106. LnLstip hwdiwlwnpqgp Quniuph dtpnnny.
2x-2y+4z=06 X;+2X, +x3=0
w) {2x-y+5z=15; R) <—2X, +X, +3x5 =0;
-Xx+y+3z=7 2X) +3x, +5x3 =0
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X; —2X, +4x53 =9 4x; =3x, +x3 =1
Q) 43X, +x, —x3=2 n) 1x; +2x, +x3 =8 :
22X =3x, +2x3 =2 3X) =X, +2x3 =7

107. QunGtp hwdwywpgh pGnhwlnip [ nLénLdp.
{XI—ZX2 +3x3 =6 {x1—2x2+x3—x4:5
w

s

2X| + Xy — X3 =—7 3X; + X, —2X5 +5x, =107

X, +3X, —X3 =6 X =X, +3x3+2x, —3x5 =2
Q) 13X, +X, —4x3=8 ; n) 12X, +X, + X, +3x5 =1
X —5X, —2x3 =4 3x; +X, —3X3 +2Xx, —X5 =10

Opplienly. QnpSwpwGh wpnwnpnid £ 3 mbuwyh YnGywyGep, npnGp Gnyb qGbpny
Jwdwnnd £ Gpbp fuwlniplbipnid: dwdweph SwdwGGnb nu hwunypp

puwn fuwlniplbph, npwé GO wyniuwy 1-nLd: Npntp YnGywybbph (Ghw-
dnph) x, ¥,z qUbpp:

Unyntuwly 1 Unyniuwly 2

U1 |42 |43 |hwunyp U1 |U2 |U3 |hwunip
fu1 1 3 2 23 lul1 |10 | 5 2 26
2 | 2 5 4 42 2 |12 | 4 3 23
u3 | 3 4 1 34 lu3 | 6 4 1 17

<€ Cuwnn wryntuwyh Yuqiklp hwiwlywpg x, y, z wihwjnGbph Glundwip
x+3y+2z=23
2x+5y+4z=42
3x+4y+z=34,
npp (nusbny Qwinwuh depnnnd, YunwGwlp x =5, y=4, z=3:p
108. GnpSwpwlh wpwnwnpnid £ 3 nbuwyh vwrGwpwGbtn, npnGp Gnyl qGGpny Jw-
dwnnud E Gpbp fuwbnepbbpnid: dwdwneph swyw O6npb nu hwunypp pun fuw-
Gniplbiph, wpdwé GO0 wrynuwly 2-nd: Npnptip uwnGwpwGGbph (Ghwynph)
Pys P>» P qlbipp:
109. Gnpswpwbh wpinwnpnd £ 3 inbuwyh hwagniun' 31,32,33, npnlp GnuyG qlGepny
Jwdwnnid t snpu fuwlniplbipnud: dwdwneph dwyw|G6nG nu hwunypp puwnn fuw-
Gniplbiph, npywé GG wnyniuwy 3-nd: Npnatp snppnpn fuwlniph hwunypp:

Unyniuwly 3 Unyntuwly 4
31 (32 |38 |hwunyp Sn. |4Gg |hwunyp
fut | 2 3 1 31 1 |10 | 5 200
u2 | 3 1 4 39 2 | 12| 3 180
u3 | 1 5 1 35 fu3 9 6
4 | 3 | 5] 2
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110. Upnnwnpwdwup Jupnwd £ wninwdwpnne b Julwgh dGyuwywb dnnbh Ynphyatn,

11.

112.

113.

114.

115.

116.

npnbp GnyyG qbbpnd Jwdwnnid £ 3 fuwbnipbbipnid: dwdwnph swyw O6nb ne
hwunypl punn fuwbnepltiph, npdwé GG wnynuwy 4-nd: Npnztip Gppnpn fuw-
Gniph hwuntpp:

Upwnwnpwiwup Ywpnid £ pwaynl L tnwpwwn, npnGp Gnyl qGtpny Jwdwnenid £
2 fuwGneplbipnid: Ywdwnph dwyw06nG nt hwunypl puwn fuwlniplbiph, tnpjwé
G0 wryntuwy 5-nud: Npntip wyn qqbliunGtiphg Yuqdgwé Ynuwingnwdh ghlp:

Unyniuwly 5 Unyniuwly 6
Pwd |Swp [3wunyp Qh0 |BY. |Nwhwpy.
fu1 8 5 340 d1 3 10 46
2 9 3 330 d2 4 12 52

UwpwOph d wwhwGgwnlp npnznn qifuwynp gnpénbltinhg GG Gnw p ghlp L
phwysnipjwb y dhohl Ghwiniwnp: dwdwlwyh 1 L 2 wwhbphb Yuwnwpdwoé
nhunntdltph wpnynilplGbpa withnthjwé G0 wnyniuwynid 6-nud: Iwdwnbiny, np
wwhwbownyp qlhg L Ghohl Gywdnhg Ywiudws £ qénptl d =ap+ by, npuntin
a-0 L b -0 hwibdwwnwlwbnipjwl gnpédwlhgbbnG GG, npnpb; wwhwGpwplp,
Gpt ghlp nwnrGw 6, huy Uhohl GYwdniwnp 14:
Ywpwagh d wwhwbownpyp npnznn gnpénhltphg GG Gpw p, ghlp L pniuwyw
jninh p, qhlp: dwdwlwyh d1 L g2 wwhtipht Yuwwpjwéd nhinnuibtph wp-
nynLGpltinp wiathnthywé GG wnyniuwy 7-nd:3widwnbiny, np ywhwbownyp qlk-
nhg Ywfujws £ qénptG d =ap, +bp,, npitin a-6 L b -6 hwitdiwwnwlwGni-
pjwl gnpdwyhgltinb &G, npnzt wwhwGownyp, Gpt Ywpwah qhlGp nunlw 50,
huy pnruwlwb jninhGp dOw 30:
CaGytipnipyntbp wpunwnpnud £ thnfuipuglnn Gpyne wwpwbpbtp, npnbg ¢,,49,
pwlwynipyntGGabpny Yuquynid b ywdweynid 66 qulwqub (¢,,9,) hwjwpw-
onLbtp: OnpdGwlywb swlhwwwphny gunGywé t, np (12;8) hwywpwénil Juwdwn-
ynid t 76, huy (10;14)-p* 100 nniwpny: Guntip (13;14) hwjwpwdnih ghlp:
UpdkOp qOtg 8 wndbpning L npwlp Jwdwnbiny 20 wdhu wlg, unwgwy 96 $:
Swjyp Gnylb wpdtipnphg qltig 12 hwwn L Jwdwnebind 10 wdhu wlg, unwgwy
132 §:
w) Lwlh” nnpwn 2whnyp £ pbipnud 06Y wpdtpninep UG wdundd:
p) Rwlh® nnpwp wnpdh kY wpdbpningp:
q) RwGh” nnpwp 2whnyp Yunwbw 9nnp, tpt GnyG wpdbpnehg qGh 20 hwwn L
Jwdwnrh 6 wihu wlg:
Upwdp 1 000 nnjwpny Ywaqutg tpyne wpdbpnptiph wnpundb, npp Gpwb oGy
twph htwnn pbptg 135 $ whnyp: Unwohl wpdbpnph tnwpblwl pwhnipwpt-
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117.

118.

119.

pnipnilp ugdnid £ 10%, huy GpypnpnhGp 15%: Lwlh® nnpwn tp Gepnptp Upw-
dp wnrwehb wpdtpnph Ypw: ‘

Upwdp 600 nnpwnpny qltg A wntuwyh, huy 400 nniwpny B wnbGuwyh wnpdtpnptbip
L 0GY nwph whg unwgwy 120 $ whnyp: Lpw Gnpwjpp GnylG wpdtpnpbinhg
qlkg, hwiwwwwnwufuwbwpwnp 400 nnpwph L 600 nnpwph L kY tnwph wig
unwgwy 130 $ pwhnyp: IbnlywGtphg n°p phyl £ A inbuwlyh wpdbpnph nw-
nGYwh whnipwptinnip)nilp wnnynubtipny.

w) & p) 10; q) 12; n) 15:

2tinGwnpynipjntllb ognwgnpétiind 200 dhwdnp wfuwwnnid (L) L 160 dhwynp
Ywuwhwwy® (K), pnnupynid £ A, B, C mbuwyh wpnwnpwlp (x, y,z) pwlwy-
GGpny: 3nipwpwbsnip nbGuwyh wpunwnpwlph dhwynph Yypw GepnpwGpGbph
Swfuubipp, hGswbu Gwl dhwynph Jwdwneph qGtpp wpdwé G0 wnyniuwy 8-nLu:

Unyntuwly 7 Unyniuwly 8

- E wwhuwy. A|B|C

1] 30 | 20 4 L 1123
g2 | 40 | 30 7 K 2 |1 2
P(qhtp) | 3 | 5 110

Npnptp dGnGwnynipjwl wnwybiwagnyb hwunypp L hwiwwwwnwufuwb (owwnh-
dwyp) wpunwnpuwywb dwdw)Obpp: 8nwgnd” Juwquly wyl ninnh wwpwdbunpw-
Ywl hwdwuwpnedp, npp Ypw qulynid BG (x, y, z) Gowsw Yawnbpp, x, v,z > 0:
Qnpéwpwnp Gwfunpn wmwpnud GepnptGp £ 9 016 npwd A, B, C ninpinGGpnud L
unwgb £ 1 0.0 npwd pwhnyp: Wu nwph Gw npnzt £ GGpnGGE 20 00 npwd,
pln npnid™ A ninpunnud Gpbp wlqwd pwun, pw Gwfunpn wtwph, B npnpunnud’
Gpynt whquw wwn, pwh Gwfunpn twnph, huy C npnpunincd™ nppw G Gwhunpn tnw-
ph: Nppw”h 2whnyp Yunwlw gnpéwpwpp wju nwnh, Gpb A ninpunh 2whnipw-
ptipnnipjntlp Ywqonid £ 15%, B ninpinhGp® 10%, huly C ninpinpGp® 5%:

-53-



§ 2. Uwwnphgwjht hwGpwhw?yh wmwpptpp

1. NunnuGyynea b pwrwyniuwihl dwwnphgGbp

Uwwnphgltip GG Ynsyned pybiph ninnubyynct wngniuwybtpp: CanncGdwé b npwlp
Gowlwybp jwunhlwywb wypnipbGh dGdwwnmwntpny™ A, B, C, X, Y L wjb: RPbpklp
dwuwnphglbiph opphGwyGtp®

4 2 3 1 4
A 23 - leﬁ c=l1 5, D=|7 0 ol
“lo 4 27/ 3 57/ 12 1 -1 2

Uwuwnphgh pdtipp Ynsyned G0 wmwpptp: Inphgnbwywb pwpptipp Ynsynid GG wn-
nkp, huYy ninnwadhq wnptinp” uynibbp: Ujuwbiu® A dwwinphgb niGh Gpyne winn L Gptip
unth: Canniadwé b wub, np A-0 2x3 swthnnuywnipjwl dwwnphg t:

Gpt dwwphgl ntbh hwjwuwp pyny wnnbip L uncbbip,www Yngynid b pwnw-
UntuwjhG dwwphg, wjwwtu wjl Ynsgnid £ nipnwbGlynia dwwphg: dbpp Godwé
dwuwnphgbbphg A-0 L C-0 ninnwaynid &G, huy B-G L D-G° pwnwlyniuwjhG: B-G
wbdwbnid 606 2-pn. Yuwpgh dwwnphg (ntGh 2 wninn L 2 uyniG), huy D-G° 3-pn Jwpgh:

2h pwguwnyntd, np dwwnphglb nGBOw dGY wnnn wd d6Yy unclG: UynwhuhG GG,

ophlwy, hbwnlyw| dwwnphglbpp” X=(7 3 2 1), ¢ _ j :
3

Unwhuh dwwnphglbpp Ynsynid &G Gub y6ynnpGep: X-p 4nsyncd £ yGYwmnp-innn,
huy Y-p* yGywnp-uyniG: UjGwhuph dwinphglbpp, npnGp plGnwdbkGp dGY vwpp nlGka,
GnuyGwgynid GG pytiph htiwn:

UhpwnnipjntGGbph dGe (ophlwly wnlwnbuwqghwnnipjwl) hwlnhwnid G0 hulujw-
6wlw| dwwnphgltin, npnGp Jugiwd G0 hwqwpwynp wnwpptphg: Qnynepynil ncbh
dwwnphgh wwppbph hwpdwn Gowlwyniy, nph 0k ogqunwagnpdynid £ plGnwakGp dky
wnwn L plwlwb pybph wluwywn wwwpp: Un Gowbwynidbbpny 2-nn L 3-pn Ywpgh
dwuwinphglbpp gpyned G0 hGnlyw) Yepw®

by by by
A:(all alzj B=|by; by, by
dr; app by, bs, by

Swpph hbntipuh wewehl phyp gnuyg & wihu tinnh, huy Gpypnpnp” wwlb hwdw-
np, npnlg wwwnlwbnwd £ ingyu tnwppp: CGnhwbnip nGwpnid n-pn uwpgh pwnwyne-
uwjhG dwuwnphgp gpynid £ hGnlyw) nGupny

ayp ap a1n
A= azp Ap Aoy
anl an2 ann
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A pwnwyntuwghlb dwwphgh ag;,a55,a33,..., d,, wnwpptiph pwqdncpynclp Yng-
ynud £ Gpw qriuwynp wayyntbwaqhé:

2. Uwwphgltph gnudwpniudp, hwGnoip b pyny puwgiwwwnlynidp

Uwwnphgh hwuluwgnipntp wnwyb] pnjwlnwlywihg nwpdbbint hwdowp uwh-
Qwbyncd GG dh 2wpp gnpénnnipynitGGtip: Lwfu Gp6Gp, np Gpyne dJwwnphglbp Ynsynid
G0 hwdwuwnp, tpt nGG0 OGnylb swihnnuywlnipjntGp L dhgjwlg hwydwuwp GG
npwbg pninp hwiwwwwnwufuwb wmwnpptipp: Uwwmphgp, nph pninp tnwpptpp qpn GG,
Ynsyncd £ qpnyuuG: Lnyb swihnnwywbnepjwb A L B dwwnphglbiph gniiwp (nwp-
ptpnip)niG) Ynsynid £ wyld C dwwinphgp, nph jnipwpwGsjnip tnwpp A L B dwwnphg-
GGph hwiwwwwnwufuwb tnwpptph gndwnb (nwpptipnepyniGl) £ WQuwbu, Gpb

6 2 4 35 0
A: B B: >
-1 0 5 17 =2

9 7 4 3 -3 4
A+B= i A-B= :
& 73J LZ—J J

Ahgnip™ A -G nplk phy t, huy A -G nplk dwwnphg: Upmwnpyup A A Ynsynd b owgG
dwuwphgp, npl unwgyntd £ A-h pnpnp tiwipptipp A -ny pwgiwwwwnytny: OphGuwly’

431 40 30 10
A= , 10A = :
& 72) (0 70 mJ

3. Uwwnphgh pwqiwwwwmyniip yEymnpny

www’

Nuwpqgnipjwl hwdwp GGpwnpkGp, np A-G 3-pn upgh dwwphg b, huly x-p* bpkp
twpptiphg Yuquidwé (Gnwswih) ytyunnp-ujnl

a;p Ay 43 X
A=la, a; apl X=X, |:
a3; a3 Aaz3 X3

A-x wpuwnpjwih nwy hwulwgyned t tptip tnwpp nilGbgnn dh ¢ ytywnnp-ujnd,
nph c¢;,c,,cy lmwnppbipp npnyncd G0 htinbyw) optilipny’

Cp =a Xy ta;pX, +a3X; Cy
Cy =ayX; +28,X, +28,3X5 c=|c, |
C3 =a31X| +a3;X; +a33X3, 3

QunOtGp A-X, A-§, Az wpwnwnpjwOtipp, tpb

32 1 20 4 1
A=|-1 0 4| x=[15]  y=|7| z=|1]:
5 -2 2 10 0 1

Cun uwhdwbdwd
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3.-20+2-15+1-10 100 26 6
A-x=| —1-2040-15+4-10 |=| 20 |: Ay=|-4| A-z=|3]:
5-20+(-2)-15+2-10) (90 6
A dwuwnphgh L X dGlywnnph pwqiwwwinynidp hpwgnpétint hwiwn ywpwnwnhp
sk, np A-G |hGh pwnwyniuwihG dwwnphg, uwlw)t wwpuwnhp b, np niGGw wylpw
ujnil, nppw@ tnwpp nLbh X yGywnpp: Ujuwbu’

4 2 3 170
1 -5 2| (10) |-30 2
0 4 -1 -[2()}_ 50 |, 51 4 2)|7| (57)
7 1 1 |(30) |120 (1 03 1) 8 _(26}
6 0 3 150 4

Opplicsly. Qnpéwpw Gl wpnwnpnld £ Bpbp mbuwyh hwg 31,32,33, npnlp Jwdw-
nnid £ 5 fuwlniplbinnud: dwidwnph dwdw)Gbpp (hwpynip hwintpnd) puwn
fuwlniplbph, npqwdé G0 wnynuwy 9-nud: Npntlp jnupwpwlsynip fuw-
Gniph hwunpp, Gpt hwgh dhwynph qGtnp0 G0, hwiwwwwnwufuwlwpwp
100, 150 L 200:

Unyntuwly 9

Tul | V2 | T3 | Tv4 | TS
31| 1 4 5 3 3
32| 3 2 4 2 5
33 2 4 1 4 6

<« Jwswnph dwlw|Gtpny Yuqoklp 5x3 swithnnwlwlnipjwl A dwwnphgp, huy
hwgh qGtipnd p dbywinp-uynibp: Gpbi A dwuwnphgh nplk winnh wwppbipp pwgqiw-
wwuwnythp f) Jaywnp-uyywlt hwiwwwwmwupuwb wmwpptpnd L gnidwpblp,www

Junwlwlp wyn wnnht hwiwwwwnwufuwlnn fuwlniph hwunypp: Itnbwpwn,
hwuntjph yGywnpp, pun fuwbniplinh htppwywlnipyjwl, YihGh R =A-p yGhinnpp

132
42 4 100 950
A=[s 41| | p=[150]; 1500 .y,
32 4 200 R=A.p=|1300
356 1400
2250

4. UwwnphglGbph wpunwnpjuip

Uwuwnphgh L dGyunnpph pwgiwwwnydwb optibpp «hnipnid» b Gwl dwwnphglbiph
pwqiwwwwnydwb uygpnilpp: 3ntpwpwbsnip dwnphg Yuqddwé £ uiniGbphg,npnGp
Ywpbih £ hwdwpt) y6gnnpGtp: Gpwnntlp A dwwnphgb ntGh wyGpw unil, nppwl
inn ntGh B dwuwnphgp: Npnawyhnipjwlb hwdwp GGpwnptOp
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b11 b12

a a a _ .
A:( 11 912 13} B=|b,, by |:
ay; @y ap; by, bj,

€11 12

A L B dwuwnphglbph wpunwnpwp Yngdnd £ wyb C:(C j dwuwphgp, nph

21 C22
tnwnnptpp npnagncd G0 hGnlyw] weGsnipyniGGEpny’
Cip=ayby+asbyy +agsbyy, Cip =ay by +a;,by; +a;3bs,,
Cop =a,byy +ayby +aysbsyy, Cop =apibyy +asby, +aysbs,:
Cuwn Enpyjwl, uw Gpwlwynid £, np A dwwinphgh nnntipp pwgdwwwwnmyynid GG B
dwwnphgh ujncGbpny L gnidwpyned: OphGwy
9 13
B= :
[18 SJ

5 2
2 3 1 -
A= . B=|-1 3
4 0 -1 20

UGdhpwwbiu wsph £ quplnid, np pwgqiwwwunybhu A L B dwwnphgbbpp hwjw-
uwpuwanp nhpptpnid s60 qunbGynid™ A dwwnphgh tninntipp «pwgqliwwwwnyyned GGy B-h
ujntGGpny: Uw hp hGwin pGpnid £ pwqiwphy «inhwdnipyntGGtp»:Aennubyynild dwwn-
nhgltiph nbGwpnid wwn hGwpwynp £, np B-A wpunwnpyuip gnjnipyntb sniGbGw:
Unyjbhuy pwnwyniuwjhb dwinphgltph nGwpentd, pnhwlpwwbu wuwd,

A-B=B-A:
TMnwlbnud htpunnepjwdp Yunptih £ hwdanqdb) hbnbyw ophGwyny’

12 51 9 1 8 14
A= . B= : B= , B-A= :
[3 4} (2 oj (23 3} [2 4)

Opplwl.  tnGwpynipntGh oqunwgnpénil t bpbtip wnbuwyh hnwdp (31, 32, 33),
npnbp wj pGunpwlpwjhG uygpnibpny Ywnpnn b unwbw Gpyne dwnwlw-
pwnObphg, npnGp wfuwwnnid GO wnwpptp qOwihl uwbnquybtpny 41 L
Q2: Unwohyw snpu wpwpltinh hwiwp wwlwynpwdéd hniiph pwlwy-
OGpp qbintinwdé GG A dwuwnphgh snpu nnnGpnid, huy dwwnwwpwpbbph
qUtipp’ B dwwnphgh Gpyne uyncbbpnud

31 3233 Q1 Q2
3 5 4
4 6 4 >0
A=236 B=|7 5]|:
3 4
7 5 6

Nddwn sk hwulwbwy, np jnipwpwGsinip wpwpntd, Jncpupwsjnip dwwnwlwpwphb
Jdwpdtiihp gntdwnpbbpp qunbbnt hwdwp wbwp £ A dwwnphgp pwgqiwwwwnybp B
62 59
_ 74 70
dwuwphgny AB = a4
nhany 19 51

88 91
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5. UwwnphgwjhG hwGpwhwyh opkGphtpp

Nddwp sk unniqb|, np dwwnphglbiph nbwpnid gnpénid GG «pywpwbnipjub» hb-
inbyw| optibplbpp
1. A+B=B+A;

2. A(BC)=(AB)C=ABC,;
3. AB+C)=AB+AC;

3. AA)B=A(AB):
Uwuwnphgltiph htiin gnpénnnip)niGGtp Juwnwnpbihu dounwwbu wbnp £ wswinipg
LhGE: Swbpwhwyh pwowdwlng ubnbbbph dGfuwbhyuwlwl nmwpwdénidp dwwnphg-

GGph Jpw hnp £ Ynwhw vfuw Gbpny: UQuwbu® A-B = 0 hwwuwpnipynibhg sh pfunty,
np A-G wad B-0 qpnyuw G dwwnphg GG: OphGwy

(01 (1 oj (0 1}[1 oj (0 j
A‘[ooj’ P=lo o/ B=lo o/lo o/=lo o)
6. Uhwynp dwwphglbpp

WG pwnwyniuwjhl dwwnphglbpp, npnbg gfuwygnp wGyniGwqséh dpw qunlynn

wmwppbpp 1 GG, huy d0wgwébbpp” 0, Ynsyned GG dhwynp dwwnphglbp: 2-pn L 3-pn
Ywngh dhwynp dwnphglbinl niGG0 hGnlyw| inbupp’

E_10 1 00
“lo 1 E=(0 1 Of:
0 01

Unwownyned GOp plptipgnnhG hGplnipnyb hwonqybl, np gwOlwgwé A dwuwn-
nhgh L hwiwwwwnwufuwb E dhwynp dwwnphgh hwiwn

A-E=E-A=A":

Uhwdnp dwwnphgp «dwwnphgwjhG hwGpwhwgnidy Yuwnwnned £ w)jl nbpp, hGs 1
phup’ hwlpwhwyyh dty:

7. Uwwnphgh mpwbGuwnbwgnidp (2pentip)

Gpbt dwuwnphgh wnnntipp nupdGttp uincbGbp, www Yunwgyh dh Gnp dwwnphg, npp
Yynsyned £ uygpbwlwbh npwluynbwgwd dwwnphg: A dwwnphgh npwbuwnbwg-
Jwé dwwnphgp Gwlwyynd £ A'-nd Hwa A" -ny: Gph, ophlwly’

12 3 4 2 5
A=|0 -1 4, B=[3 0 cC=
51 2 -15

(10 s)

: B’ [4 > _lj c=(5 2 3
wwjw A=L2 -1 1J, “lh o0 5/ = b o
3 4 2

- D=(1 3 7 2)

~ -
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Epb (pwnwyntuwyhb) dwwinphgp hwdpGybned £ pp npwluwynGwgywéh htin, www

Ynsyned £ hwdwgwith (uhdibwnphly) dwnphg: 3wdwswih GG, ophGwy, hbnlyw| dwwn-
1 3 5

. 10 2 -1
nhgltinp E=[ J A= , B=[3 4 -1
01 -1 3
5 -1 0

8. Uwuwnphgl hppl Lwithnfunip)niG

Nhgnip® X -p n-swithwGh, huly Y -p° m-swithwGh deywunnp-ujniGbph hGs-np pugqdnt-
pinthGbp GG: Yhgnip' hGs-np f opbiGpny X pwqinipjwl jnipwpwGsjnip Jtywnnph
hwiwwwwnwufuwOnd £ Y pwqgdnipjw hGs-np yaywnp: Wnwhuh f optGpp Ynsynid

E dlwihnfunipnil Juwi wpnwwwwmybpny”
f: X->Y:

Nhgnip® )?1 L )TquUmnn[]bnn X pwqdnipynilhg 66 L f dLwihnfunigyniGp GpwGg
hwiwwwwnwufuwbbglnid £ )71 L y_z ytywnpGtpp™ Y pwqiniginibhg: QLwihnfunt-
pyniG f-p Unsynidi £ qéwh(, bk wyG x, +x, YbluninphG hwiwwwnwufuwGbghnud b
v+, dsbunnp, huy Ax, Jbhunnph (A-G hGs-np phy k)" Ay, dshunpp:

Swdngytibp, np jnipwpwlsnip dwwinphgh dhongny pwgiwwwwnyliwb gnpénnnt-
pjwip, npnadnud £ dh npnpwyh qéwjhG dLwihnfunipnil: Npnawyhnipjwl hwdwn
kGpwnptip A -G 3x4 swihnnwlwlnipjwl nplt dwwnphg b, huy x —p Grwswih Yby-
wnp-ujnL0’

5 2 -1 3
A=|3 0 1 5 X =
X3
1 -2 1 4
Xy

QLuwihnfunipntl f-p uwhdwGblp htnlyw Yepw: WG jnipwpwlsjnip X yGlywnnpp
hwiwwwwnwufuwbbglnid AX yeywnpp® f: X = AX: Unwgyntd £, np A dwwn-
nhgl wdkb dh X pwnwswth ytywnnp, pwgqiwwywmnydwhd gnpénnnipjwudp, dlwthn-
funtd £ Ax  brwswih yshnnph, ophGuly

2 -1

0
27 8 0 0
— [ 15| —> 135 0—)0:
13 7 0
4 3 0

Lwbh np A(§l +;2):A;1 +A§2 L A(?&l):kAgl, www wju dLwihnfunipyntlp
qéwyhG £ ;1 +;2 —>§/1 +§/2 L 7&1 —>k§/l :

Unwyti| Ywplnp £ wjl thwuwnp (OGoptipnud Gop wnwbg wwwgnigdwl), np jnipw-
pwlgjnip qdwyhb dLwthnfunipyntl Ywnbh £ wwg hGg-np dwwnphgh dhengny: Uw Gow-
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Gwynid t, np, et f-p phGs-np qdwyhG dLwihnfunigjniG £, npp n-swihwGh gbyunnp-

Geph0 hwiwwwwnwufuwbbglnud £ m-swthwbh yGYnnpbbn, www gnynipynil ncbh

mxn swihnnulwlnipjwl A dwwphg, npp pwgiwwwwnlydiwb gnpénnnipjwidp hpw-

YwlOwglned £ wyn hwdwwwwnwufuwbnipyncGp:

Opplwly 1. dbGpwnwnGwlp Ytwn 3-nid pipdwéd ophGwyhb (gnpdwpwGh wpnwn-
pnid k Gpbp wbuwyh hwg, npnlp Jwawnnid b 5 fuwbniplbipnid): Gphb
Jwdwnph dwywOtpp hwiwnptlp whhnthnfu, huy qlbpp dwiwlwyh
dbo thnihnfuydnn, wwyw Jwdweph A dwwphgp Yuwpnn GOp hwdwpbp
dLuwthnfuncp)nil, npp qGGph JnLpwpwGgynin }_) ytywnnpph hwiwwwwnwu-
fuwGtiglinud £ hwunuph R Ublnnpp” R = A-p onbilipny:

Ophlwly 2. Oqunwgnpstiny n Gepnpwbplbp (hwiwpwlwidws 1, 2, ..., n pybpny)
gnhpSwpwlp pnnupynd £ m wmbuwyh wpunwnpulp (hwiwpwlywwé
1, 2, ..., m pydbpny): LEpnpwGpltph pwlwybGpp qpwntlp n-swithwbh,
huy wpunwnpwbpbtph pwlwybGpp™ m-swthwbh Jaynnp-uyncbbiph nbu-
pny: LepnpwOplbph wikh dh ; hwwpwénih (Yahywnnp-uywb) hwiw-
wwwnwufuwbned £ wpinwnpwbph npnawyh § hwywpwént.

S| Y1
X y
2 2
. d .
Xn Ym

Wu hwiwwwwmwufuwbnigjntlGp npnzned £ dh dLwthnfuncpyncl, npp 2w nbiwypb-
pnid unbih £ hwdwnt) gdwjhG: huwwbu, qdw)jbnipinilp GawlGwynid £ hGinbywp.
bpt x, L x

, Gepnpwlpltph thwnnplGtpnd pnnunyynid £, hwiwwwinwufuwGw-

pun, y Ly, wpnwnpule, wyw x,+ X, Gepapwbeny Yennwnldh y +y - wn-
wwnpwp, huy Ax, Gpnpwlpny Ay, wpnwnpwGp (A-Gphy b):

Q6wylnipjwl 2Gnphhy GYwpwapywé duwthnfuniginilp Ywpbh £ tiw mxn  sw-
thnnwwGnepjwb dwinphgh dhongny’

Y1 (311 Ay e Ay \ X
Yol _ iazl Ay e Apy I X3

. - . b
Ym Laml amZ hidd aan Xn

Gy ubny gpbwdlng y = Ax : bpt A dwwiphgp hwywnGh £, www wyu optiGpny htp-
nntpjwip npnaynid £ guwllywgwé X GGpnpwlphb hwiwwwwnwufuwbnn § wnwwn-
pwbpn:
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Ljwpwantip, pt hOswtiu Yupbith £ npnatip A dwwphgp Gh pwdwlwl wwng
hpwyhswynwy: Gapwnptlp™ Gepnpwlplbpp Gpynwub 600 wptuwwnned (L) L Guwh-

1
nwy (K) L pnnupyynid t Gpkp mbuwlh wpnwnpwbp: Yhgnep® Ghipnpwbplbph (J

5 7

2
L [lj ytywnnp-ujntlGbpht hwdwwwwnwufuwbned 60 wpunwnpwlph (10| L | 8
9 12

ybywnplGbpp: A dwuwphgp Gpyswihwbh yehunnpGepha hwdwnpnid b Bnwswd Jby-
innnp0bp, hGnbwpwn, ntGh Gptp ninn L Gpyne uynle’

X1 N
A=|x, Yy, |:
X3 Y3
Cunn A dwuwphgh uwhdwGdw@
X1 N | 5 X1 Y 2
X2 Y2 '[zj: 10}, X2 Y2 '(J:
X3 Y3 9 X3 Y3 12

Uwuwnphglbiph pwqiwwwwnydwb optiGph hwiwdw)l’ unwgynid &GO Gpbip qdwjhG
hwiwlwnpabp® npnpbint A dwwnphgh wGhwyn mwppbpp’

X, +2y, =5 X, +2y, =10 X, +2y; =9
2x, +y, =7, 2x, +y, =8, 2%, +y, =12
Lnustiiny wyu hwdwlwpagbipp, unwind Ghp,
31
A=|2 4|
5 2

hiwGwiny A dwuwphgp’ npnpbGp, ophGuwl, L=20 L K=50 GepnpwlpltphG hwiw-
wwwnwufuwbnn wpnwnpuwnbuwlybbph swlw Gepp: Yw hwdwp wbnp £ A dwn-

31 110
20 20
nhgp pwadwwwwinytbp (50] Jaywnnpny® |2 4 -(50] = 240 |:
5 2 200

Wuwhuny, wpdwé Gepnpwlpltpnd hGwpwynp £ wpweohl wpunwnpwnbuwyhg
pnnwnytip 110 Shwynp, tiplnnpnhg” 240 dhwynp, ippnpnhg™ 200 dhwynp:

Unwowinnuwlplbn

120. Tthgnip’
2 3 1 5 -1 2 4 2 3
A= B= C= .
[4 0 —2j (1 7 3] (—1 5 Oj
Quntip htitnlyw| dwwnphglbpp.
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121.

122.

123.

124.

125.

126.

w) 10 A; p) 0,1 B; q)-5 C; n) A+ B; t) B-C
q)3 A+2B; k) A-4C; p)2(A-B)+C; B) A-(B-C):
QtnlGwnynipjntlp pnnunynid £ 4 nbGuwyh wpnmwnpwlp, npnlp Jwdwnenid k3
fuwlniplGpnid:3wuntyph dwwnphgl nLGSh hGwnlyw| nGupp

35 45 30 60

70 85 90 40|
20 25 65 15

npintin i-pn wmnnh L j-pn uywl pGnhwGnep Juwlnwyned gpwé twnppp gnyg b
nwihu ;j-pn wwpwlph Jwdwephg unwgywdé hwunypp i -pn fuwlGnipnid:
QunGG| 2whnuph dwwnphgp, Gpt jnipwpwbsnep fuwbnipned Qwhnypp Yugined £
hwuntjph 20%-p:

Nhgnip’
3 4 - (6 - (1 - (-2
A= , X = R y = R zZ=
L s
Quntip htitnlyw| wpunwnpywGbpp.
w) A-x; p) Ay, 9) A-z;
n) A~(§+§); 6) A~(§—2); q) A'(§+§+E):
Quntip A-x A§ Az wpuwnpjwbtpp, tpt.

51 3 10 5 3
A=[2 4 —2| x=[20| y=|4]| z=|7[
6 0 7 30 -2
Quntip w)A~§, A2 p) A-2x, Q) A~§/, n) A~(3;+5§) wpuwnpywibtpp, tpkb
2 5 -1 4 1 2
1 0 3 2 - |2 - 1
A= R x=|_| y = :
3 -1 1 0 3 1
4 1 2 1 4 L
Nhgnip
3 5 2 1 1 1 10
A=|1 4 6| x=|1| y=|0] z=|-1|, u=|o0
7 0 6 1 1 -1 0

h°0s qnncnnanJDL[]Gbn GO0 Ywwwpynd A dwwphgh wnwppbiph hGwn A-x,
Ay, A-z, A-u wpnwnnuwOGpp hpwlwbwglbhu:

Nhgnip’
A[? 3 R c 5 0.
5 -1) -2 3f Sl o—2)

Quntip hGiinbyw| dwwnphgltipp.
w) A-B; R)B-A; q) A-C; nCA; k) B-C;
Q) A-A; k) B n) C* p) A% d) A%B:
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127. Qthgnip’

SRS N,

Uju dwinphgltph ophlGwyny hwingytip, nn

w) (A-B)-C= A(B-C), p) A(B+C)= AB + AC,
q) (3A) B =3(A-B), n) (A+B)> # A?+2AB+B?:
128. Tthgnip’

) LY

Quntip htitnbyw| dwwnphgltpp.

w) E - A; p) E-05A; 9) E- A% n)3A +E;
k) A-E; qQ) E-A; k) A°>~7A +10E; p) A2-E%
129. Nhgnip’

2 3) - (10 1 52 4 1 0 2
A= , X = , B= , C= :
R LR N X
Quntip htiinlyw| wpnwnpjwGbpp.

w) A-x; pAB g AC n) A’x b A>.B, q) A’-C:
130. hgnip’

Quntip htinlyw| dwwnphgGtpp.
w) A-B;  p) B-A; @) A% n) B’ k) (A-B)(A+B):

131. Nhgnip’
A2 31 Sooh () - (3
T4 o0 —2Ff B=|0 2,x:l,Y—7-
3 3
Quntip htitnlyw| dwwnphglbpp.
w) A-B; p) B-A; q) A-x; nHB-y:
132. UjG pwnwynruwihlG dwinphgltinp, npnlg qfuwydnp wayjntGwagéhg nnipu gunlp-

ynn wnmwnpptpp qpnGbp GG, Ynsyned G0 wGlyyntbwqéwihb dwwmphgbbp: Gthgnip®
A-0L B-0 wGyntbwqéwyihl dwwnphglbp GG

a, 0 0 b, 0 0
A=[0 a, 0 | B=|0 b, 0
0 0 a, 0 0 b,

Quntip htinlyw| dwwnphgGbpp.
w) A-B;  p) A% q) A’ n) E-BA:
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133. Anpéwpwllb wpwnwnpnud £ 3 wnbuwyh htnwpunu® T,,T,,T; npnlp Jwdwneyntd

G0 hwiwwwwwufuwlwpwn 10 $, 15 $, L 20 $ qlLpny: Upunnwnpwlpp Jwdwn-
ynud t hhlGq fuwlGniplbpnid” M;,M,,M;,M,,M; : Cuwn fuwGnipltiph L nbuwy-

GGph 2wpwpwywl Jwidwneph dwywGbpp wnpyned G0 hGunbyw] dwnphglbpny®

20 6 3 15 10 5
2 8 5 12 10 6
T-p02wpwp™ | (5 1 5| 2-nN2WPWR |1y 1o 3 |
10 5 20 0 8
30 6 0 25 10 10

npwntin dwwnphglbiph i-pn winnned Godwé 66 M, fuwlnipnid Juwdwneph pwlwy-
GGpp: Npn2G| JnupwpwOsynep fuwbniph hwunypp L Yugit]p gnpdwpwbh hwun-

ph ytywnnp-uintlbp jncpwpwlsynip pwpwpntd, Gpb 2-pn 2wpwpnid qbbpp qbing-
ytip 66 10%-ny:

X, y, z
134. Yhgnip® A -0 3-pn wpgh nplt dwnphg £ A = xl yl z; : h°0s thnthnfunip-
X3 Y3 %3
jnch b Juwnwpynd A dwuwnphgh gk, tpb dwfuhg pwgiwwwwnyynid £ M
dwwnphgny.
01 0 oo 130
w M=|1 0 0 [ pPM=0 7 0 |; & mM=010
00 1 0 0 1 001
135. Qunbip npwluwynlwgywé dwwnphgn.
31 2 3
Lu)()4—1,p)[276j 94 6 2 7) ms|:
57 8 20 2
4 2
136. Qntip A:(é _21 ij L B=| 3 0| dwuwphgltph tnpwluynbugywsé dwwn-
-1 5

nhgltpp L unnigbip, np
(A-B) =B"-A; (B-A) =A"-B':
137. 3wdwswih GG wpryn®p hbnlyw| dwwnphgbbpp.

31 4 7 -2 0
w)A=[1 0 5| pB=|-2 1 4] gq) A+B; n) A-B:
4 5 -1 0 4 5

138. Oquwqgnpétiind wpfuwwnnid L Yuwwhwwy, gnpdwpwlp pnnupyncd £ Gpyne nk-
1 2
uwyh wpunwnpwbp: Thgnep™ Gepnpwbpltph (2] u (lj yGywnnp-ujnLGGphl (pw-
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139.

140.

141.

142.

5 7
OGwybGphb) hwiwwywwnwufuwbnid GG wpunwnpwbph [10] [ [8] ytywnnpGGpp

(pwlwybtipp): QunGbp wyh [Xl XZ] dwwnphgp, npp Jjnipwpwsnep wbqwy

X3 Xy
pwqlwwwwnybiny GGpnpwlpltph  JGynnp-ujnilnd, unwOnd Glp  wpunw-
npwlpGtph hwiwwwwmwufuwb Jayunnp-ujncln:

Oquuwaqgnnpétinyg Gpyne Gepnpwlplbn’ X, L X, pwlOwynipyntGGtpny, Phpowb

pnnwnynLd £ Eplynt mbuwlyh wpnwnpuip Y, by, pwlwynipyniGGEpny: Dh-
gnip aij-ﬁ i-pn Gepnpwlph wyG pwGuwynipynilh kE, npG wlhpwdbn b oGy

dhwynp j—pn wpunwnpwlp pnnwpytint hwdwn: Unnwgbip, np’
(le:[all 312](}’1]_
X2 ar; A \Y2

Upunwnpwdwub oginwgnnétiny shpwh L wpwp, phnunyned £ obd L Yndwnun:
Uhwynp wpunwnpwOphl hwnlwgynn hnidph swthwpwdhGbtpp wathnthywé Ga
wnjnLuwlyniy:

Thgnip wpunwnpwdwup pnnupynud £y, dhw- ShLd | Undwnun

dnp 9tid & y, dhwynp Yndwnw: Uwnniqtip, np | Shpw (Yq) | 0.9 0.4

nnw hwiwn wihpwdtion shpwth L wpwph pw- 2WRWn (4g)| 0.2 | 0.1

GwyGbpp npnzyncd G0 hbnlyw| pwlwdlny

0,9 0,4 o
o N : Nppw”0 okl L Yndwnwn £ hGwpwynp wwinpwuwnb 1700
x,) 10201y,

Ya 6hpwny L 400 Yq pwpwnny:

Jdbpwbnpnqiwl plnniGywé 400 inpwlwnnpltiphg 300-p wwhwbonud £ dwulwyh
yGpwlnpngniy, huy 100-p° hhiGwlwa: dhdwywagnpnipynilp gnuyg E wwihu, np
utYy wwph wbg dwulwyh Gnpnqwé inpwyinnpltinh 60%-np (0,6 dwup) Wywhwi-
oncd £ dwulwyh, huy 40%-p° hhdGwywh ypwbnpngnid, huy hhdbwywb ybpw-
Gnpngnid whgwdébtph hwdwp wyn pybipp Yuqginid G0 hwiwwwwnwufuw Gupwnp®
80% L 20%:

Nhwnwnytny Gpyne yhswybbp (1 yhdwy dwulwyh Gnpnqdwb Ywnphp, 2 yh-
dwy hhdlwlwh Gnpngdiwl Ywnhp), Yuqit] wGgdwh dwwnphgp L uygpbwywb
yhdwyh yahywnnp-uynclp: Npnzt, pb 1 mwph wig, wydd Jtpwlnpngwdé wnpwy-
wnnpGbphg pwGh®ub ntGh dwubwyh L pwGh®up” hhdGwywb Gnpnquwb Ywphp:
h°ul” 2 twnh wg:

Snipwpwlgynip wnwnph, wniw hwdwlywpgh nwwwbnnGtiph 20%-p (0,2 dwup)
wbglnid £ hGnwlw niunigiwl hwdwlwpq, huy hGnwyw hwdwywpgnid unyn-
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nnnGtGph 10%-p° wnlw hwdwlwnpg: Ujdd, weliw hwdwlwpgnid undnpnid L

4 000, huy hGnwlw hwdwlywpgnid 2 000 niuwlnn: bwqubp wGgiwh

dwun-

nhgp L npn2t| jncpwpwbsynip hwdwywnpgnid unynpnnGtiph phyp 1 wmwph wig L

Gpynt lmwph whg, Gpb ntuwlnnGbph phdp vlwgb] £ whthnithnfu:

143. Pwnwpnitd  pwdwlnpnwapnipjwip  Jwdwneyntd &G Gpbp pLppbp™ 1-ha,
npnlg pwdwlnpnbtph phdl pGpwghy wwpnud wpynd |
£ =1(3000 1000 2000) Jtywnp-tnnnny:

Nhgnip i-pn ptipph pwdwGnpnltiph P, Uwup hwonpn tnwph pwdwlnpnw-

2-pn L 3-pn,

anyntd & j-pn plinphG, pln npnid p; pdtinhg Ywaqdgwé dwinphgp hbnbyjw G £

P=02 08
02 0,2 06

Swdwnbiny pwdwlnpnbtph pGnhwbnip phyl whthnthnfu, npn2Gi

0,7 0,1

0,2

0

w) pwdwbnpnbtph 4Gywnp-innnnp hwonpn twpnid,

p) pwdwlnpnbtiph yGywnnp-innnp Gpynt tnwph wig:
QunGbp P> L P’ Gwwnphglbipp L pdwutnwynpb:
144. A dwunphgp Yngynid £ dwulwnywé, tpb GapJuwywugywé £ oh pwbh Ghpwiwwn-

P
nhgbtph dhwynpdwl wnbupny, ophGwy’ A—[M EJ npintn P, Q, M, K-G0

hptbg hGnpphG hGs-np dwwnphglbp G0 (Gpwdwwphgbbp):

OphGwyGtpny hwdngybip, np A L B dwulwwnywé dwwnphglbiph pwgiwwwn-

Yniip Ywwnwpdned £ undnpulywb dwinphgwjhb pwgqdwwwinlydwhb optbpny, np-

ntin twpptph nbpp Yuwwmwnpned GG hwpdwnp dund plGunpdwé Gapwdwunphgbbpp:

145. QtnOGwpynipnilp Yuwgudwé b 4 wpunwnpwdwubphg, npnlp hwiwpwywjwé
GG 1,2,3,4 pytinnd: thgnip’ aij-[] i-nn wpunwnpwdwuh pnquplywé wpnwnpwi-

ph wjl dwub £, nplG oqunwugnnpéyntd b j -pn wpnwnpwdwuncd: Llwpwapbip wn-

nwnpwiwubtph thnfujuwwydwénipynilp, tpb A:(aij) dwuwinphgl niGh hbunbyw

inbupp’

- 0606 -

0,2 01
03 0,1

0
0

0
0

0,2
0,1
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0,1
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0
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03 07 0 0

0,1
0
0

02 0 O

0 02 03]
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§ 3. Uwwphgh npnzhgp

3nipwpwlgnip pwnwyniuwjha dwwnphgh, npnwyh ontbpny, hwiwwwwnwu-
fuwltgynid £ dh phd, npp Ywplnp nbp £ uwnwpnd ndup dwiphgh htin wnrbsynn
npn2 hwpgbpnud: Un phyb wGjwbnud GG ingyw dwinphgh npnzhg (nGmbGpdhGwGwm):

1. Bpypnpn Yupgh dwwphgh npnzhgp
Npn2hsh hwuluwgnepyniGp Guifu GEpdnwstilp 2-pn Ywnpgh dwwnphglbph hwdwnp® wu-
inhdwlwpwpn wjb lmwpwdébing 3-pn, 4-nn L wybiih pwpép Yuwpgh dwwnphgbbiph ypw:

Enunnpn Ywngh A:(a“ e

J dwwnphgh npnzhg (2-pn Yupagh npnzhg) Ynsynid
dryp ap

k \A\:a“azz—aﬂalzphqn: Unwyb| nbuwbbihnipjwb hwdwp plnnibdwé £ A dwun-

nhgh npn2hsp qnb 1 % wnbupny: Ujuwyhund, puin uwhdwGdwa, 2-pn Ywnpgh npn-
a1 ap
<31 a2 .
2hsp hwayynid £ hGunlyw) Yubnbny . . =a,j@5 —a585:
21 22

2. UhGnp L hwGpwhwdwlwb pwgnid

Pwpdp Ywpagh npnhsGbp uwhdwbbine hwdwp GGpdnwétlp dh pwlh hwulwgnt-
pjnLGGGp, npnGp nLlGG Yuplnp nGpwywwnwpnid Gwb wy hwpgtbpnid: Q6L wjn hwu-
YwgnipjntGGtipp Gepdniéyned G0 gwlGlywgwé Ywpgh pwnwyniuwihlG dwwnphgObph
hwdwp, Gwfu nhnwnpytilp tppnpn Ywpgoh dwnphgh nbiwpp

ap Ay a3
A=lay a; axyl:
az; a3 4z

Ywubilp, np a;; twppp qunlynid £ qniyq wbinnid, tipt Gpw hGnbipultiph gnidwnp

anuq phy £, b Y&Gwn mbnnd” Gpt hGntpultiph qnidwpp YaOw £ Uuwbu® a,; wnwp-
np qulynid b dwwnphgh Yhbwn nbnnid, huy as,-p° qnuyg nbnned:
A Udwwphghg dwnnygh hbnwgGblp wjl ninnp L unilp, npnlGg ypw qunGyncd E a;;

tnwppp: UpyneGpned YunnwOwlwp 2-pn Jupgh dwnphg, nph npn2hsp Ynsyned & a;;
twpph dhGnp L Gulwyyned £ M; -ny: OphGwy, A dwwphgh wpwohl wninnh nwp-
nptph dhGnpGtpp, hwiwwwwnwufuwbwpwn, Y ho6a"

Ay A3 dy; dp3 dr; Ap
M, = > M, = > M; = :

a3y A33 a3; 433 a3; a3

A dwwphgh a;; wwpph hwipwhwzgwywh jpwgnid Yngdnid b uyn inwnph dh-
Gnpp, Gpb wwppp qunbGynid £ gniyg nbnnud L dhGnpp™ hwlhwnwy Gowbny, Gpb thwp-
npp qunGyned £ YtGwn inbinnud: COannlGdwé b ay; wnwnph hwOpwhw2dwlwb (pwgnidp

Gowlwyt Aij-nq:
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3. 6ppnpn. Ywingh dwwnphgh npnzh;p

Enpnpn wpgh dwwnphgh npnzhs Yngynid £ dwwnphgh wewehl winnh iwppbiph L
hwiwwwwnwufuwb hwlpwhwqwywb [pwgniilGbph wpunwnpwGph gnudwpp®
app a3
ay) Ay ax|=ap A tapAptaAs:

a3; 43 433

2 5
Oppliwly. Iwadtlp , |, _, ,| OGwwphgh npnzhsp:
0 4 3
< Cun uwhdwGOWG" |A]=2-A) +5-A,+3-A;;=2-M; =5-M, +3-M,; =
-12l 12 1 -1
=2 -5 +3 =2(-3-8)-53-0)+3(4-0)= 22-15+12=-25: b
4 3 o3 o 4

3nipwpwlgnip wlqwd wyu gnpépbpwgp sypyGLnt hwdwp, dtopbiptlp 3-pn
Ywngh npn2hsGtph hwdwb hGnlyw) JubGnbp®
|A| =ajjaja33+a51a38;3 taa53a3) —

()

Ta31827813 —a31a12833 —a33853d -

Up dwuntd gpwé L0 ytg gnudwpbithGtp, npnbGghg jnipwpwlsinipp ywpnelGw-
ynud £ 0GYwlwh wpinwnphs A dwwnphgh jnepwpwsnip ninnhg (uyntbhg): YwGnbp
hp2tnt hwdwn GUwwnthp, np wrwehl tptip gnudwnpbhGEpp Yuqdynod GG dwwnphgh
glfuwynp wayniGwagsh L Gpwh gniqwhtn Gpynt thnpp wOyntGwaqdétbph wnwnpptph
thongny (OY. 2w): Iwlwnwy Gwlny djneu bpbip gnudwpbihlGbpp uqdyned G0 dwwn-
nphgh djntu wayntGwqéh L Gpub gniqwhbn Gpyne thnpp wbyyntGwqétph tnwpptiph
dhongny (GY. 2p):

vy 2w uy. 2p
4. Pupép Junpagh npn2hsGEph uwhowbGnedp

UhGnph L hwGpwhwdqwlwb (pugdwl hwulwgnipyniGGtpp, npnGp uwhdwGyb-
ghG 3-pn Ywpgh dwwnphglbph hwdwp, hGplGwpbpwpwp Yupbih b nmwpwét) Gul 4-
nn L pwpdnp upgh dwwnphgltiph dpw: Lathp dhw)l, np, ophlwy, 4-pn Yupgh dwwn-
nhgh twnptiph dhGnpbtipp 3-pn Ywpgh npnzhsbtip Ga:

2nppnpn uwpgh A dwiwnphgh npnzhs Yngynid £ Gpw wrwhb winnh twwpptiph L
hwiwwwwwufuwb hwipwhw2dwlwb (pwgniilbph wpunwnpw Gtph gnudwpp’

|A| =apAj tapApn taAtaAy:
Lowh swlwwwphny® ogqwunytiiny 4-pn Ywnpgh npn2hsh hwulwgnipynibhg, wuwnh-
Swlwpwpn uwhdwbOyned 66 5-pn, 6-pn L wdbh pwpdn Ywpgh npnzhsbnp:
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5. Npnz2hgabph hwwnynipyntGGEpp

Npn2hsGbph uinnple pipdwd hwwnynepyniGbGtpp 820wphwn G0 guwblwgwdé Ywnpgh
npn2hsbtph hwdwp: Ywbg G20wpunwghnepjwb dGe plptipgnnp Ywpnn £ hwdngyby
2-pn b 3-pn Ywipgh npnzhsbtinh ophlwyny” wwpquwtiu hwadbinyg npwlp puwn hwad-
dwl YwGnGGbph:

1. Uwuwphgh L Gpw inpwluwynbwgywéh npnhsGbpp dhdywOg hwdwuwp GG: Uy
Ybpw wuwé Gpb dwunphgh winntpp hnfuwphObip hwdwwwwwufuwb ujne-
Gbpny, www dwwnphgh npnzhsp sh thnfuyh:

Unnpl,, npn2hsGEph hwwynepyniGabpp, ptl jabwybpwyyth wnnnbph
LGquny, uwlwjl wdkGnip Yupbih £ «wnnn>» pwnp hnfuwphGbp «<upnib>
pwnny:

2. Bpb dwwnphgh npuk wnnp Ywaqdwdé b ohwyb gpnGbiphg, www Gpw npnahsp
hwdwuwn £ qpnjh:

3. Bpt thnpuklp dwuwnphgh nplukt Gpynt wninnbGph wbnGpp, www Gpw npnzhsp
Ypwqdwwwinyyh (-1)-ny:

4. Gpb dwuwnphgl niGh Gpyne hwibdwwnwywb wnnnbip, www Gpw npnzhsp hwyw-
uwp £ gnpnjh:

5. Bpbt dwuwnphgh nplt winnh pninp tnwppbipp pwqiwwwwnytbp nplt pynd, www
Gpw npnzhsp GnuyGwbu Ypwgqdwwwnydh wyn pdny:

6. Lnyl Ywnpgh pwnwyniuwihl dwwnphgbtph wpwnwnpjwih npn2hsp hwjwuwn £
Gpw(g npnzhsGtph wpnwnpywihG [A-B|=|A|-|B|:

7. Gpb dwuwnphgh nplt tinnhG gnudwpblp OGY wyp ninn™ pwgdwwwwnwé nplk
pUnd, www dwwnphgh npnzhsp sh thnfuygh:

6. Lwwjjwuph YJulnGp

Gpt dwwphgh npuk minnh Jwd nplk uywb wwppbpp pwgiwwwnybbp hpkGg

hwOopwhwqwlwb jpwgnuibGtpnd b gnuiwpklp, www Yumwgyh npnzhgh
wndbpp:

Uw GwGwyncd £, np npn2hsGEph uwhdwOdwb 869, wnwohl wninnh thnfuwntbl, Yuw-

nth £t 4Gpglt| guwbywgwé wyp ninn Ywd ujnih :

Oppliwly. 3wadt| dwwnphgh npnzhsp

3 2 4 1

0 1 5 =2
A=

0 -3 1 2

0 4 -1 5

< Cuwn Lwuwuh YwGnGh, npn2hsp Yunbh t dbpnestp 8 wwppbp GnwGwyGb-
nny’ puwn snpu wninntiphg L snpu uncGbiphg jnipwpwGsniph: Fowywlwpwn, wibbw-
wpryntGwybitnp Yhth JGpniénepyncGlG pun wnweohl ujwl, npnghbGnbk GpwGnd
gwnynn 0-GGpp pnyy G0 vwhu shwpybp hwiwwwwnwufuwb hwlpwhwwywb pw-
gnuibbipp’
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1 5 =2
JAl=3-A; +0-Ay + 043 +0-4y; =3-|-3 1 2|=3(5-6+40+8+75) =372 )
4 -1 5

b (pndb Lwwwup JubnGh GoGGp hGnlywp.
tpt dwwphgh npuk winnh (WwG) mwppbpp pwgqiwwwmybbp WGy wyp wnnnh
(ywh) wwpptph hwOGpwhw2qwywb pwgnuiGbpng b qnudwpblp, www
Yuwnwgyh qpn:

7. Pwnép Yuwngh npnzhiGtph hwzyniip

Pwndép Ywpagh npn2hsbbph hwaynidb pun uwhiwOiwG swihwqubg dGéwdwyw|
w2fuwinwbp E GnyGhuy hw2dnnuywb nbGubhwih hwdwp: Ywnb’p hGpGtpn, 20-nn
Jwpah vty npn2hs hwpybint hwowp Gwhuwwbu wbwp £ hwyyb] 20 hwwn 19-nn Yup-
gh npnhsbtip: UpwGghg jnipwpwlsjnipp hwpygbint hwiwnp wbwnp b Gwhuwwbu hw)-
y&L 19 hwuwn 18-nn Ywnpgh npnzhsbtip L wyuwbu 2wpnibwy dhGsk hwpgp ptipdh 3-pn
Juid 2-pn Yupgh npnzhsGtph hwaddwap:

Cuwn Lwwpwuh YwGnGh hwpdwp £ npn2hsp JGpneétp pun wjl tinnh Jud ujwa,
nph dko 2w GG gpnyuwlwb twppbpp: buly hGswt v Jundt), et dwwnphgh nplt wnin-
nntd Ywd ujwb 069 wylpwh | wnww s66G gpnGtpp:

Muwpagyned k, Ywpbih £ unwlw] pwdwpwp pwbwynipjwip qpnlbp® oquybiny
nnn2hshtipnh 7-pn hwunynepynibhg:

1 2 3 -1
Oppliwly 2. 3wyt hinlyw) dwwnphgh npnhsp , _| 3 1 5 -4k
2 5 4 3
-4 -6 -7 2
< 3wonpnwpwn Juwnwnblp htnlyw| gnpénnnigyntGGapp.
w) 2-nn innnh0 gnedwnbbp 1-h0p” pwgqiwwwwnywé (-3)-nd,
p) 3-pn innnhG gnidwntlp 1-h0p” pwgiwwwnlwé (-2)-nd,
q) 4-nn innhb gnudwptilp 1-hGp” pwgiwwwnlwé 4-ny:

Swdwdwyb npnphsbbiph 7-nn hwnynipywl™ wju gnpénnnep)nllGatiph hbnbwGpny

dwwnphgh npnzhsp sh thntudh, huly hGpp™ dwnphgp Yytpwihinfuyh hbnlywihG*

1 2 3 -1
0 -5 -4 -1
0 1 -2 5
0 2 5 =2

Uyqgpntpnptb Ywnbih £ gnpép hwowpbp wjwpungwé, npnghbinb ybpineeting
pun wnwohb wwh, wju dwwphgh npnzhsh hwzynidp uptith b pbiptip 3-pn upgh
npn2hsh hwgdwb:Uwyw)b hwoynnuywb inbubhywb dpwopwynpywé b wylwbu, np
Guwpwapywé nwbwyny gpn G0 nwpdynd dwinphgh qfuwynp wayntbwqséh nwy
qunGynn pninp tnwpptpp: U0 pwnwyniuwihb dwwnphglbpp, npnbg g fuwynp wayyne-
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Owqé6h nplk Ynndh pninp twpptpp gpn GG, Ynsyned G0 GrwGyyniG dwwmphgbbn:
3Gwnnipjwidp Ywpbh £ gnyg wwyg, np GrwGyntG dwuinphgh npn2hsp hwdwuwnp &
aLiuwynp wayntbwaqdh nwnpptiph wpnwnpjwihG

d; ap aj; apy

0 d, a a
2 23 24:d1~d2~d3-d4:
0 0 dy ayy

0 0 0 d,
NpnahsGbiph dGptlwywywb hwyydwlb hwdwnp Ywpbh £ oquybp hwpynnuyw
opwanpbtiph Mathcad, Matlab, Maple, Mathematica L wj| thwpbipltiphg:

8. Upwubkph pwhwaltpp

Gpt n wlhwjwnny n hwywuwnpndGbph qéwiht hwdwywnqb nGh dhwy nuénLd,
www wjn (neénwdp Yupbih b apbip npn2hsbtiph dhongny: Ythwnwpyblp hbnlyw| hw-
dulwnpap’

aX; +a,X, .. +aX, =b
ay1X; +ay,Xy +.eetay X, =b,y

a4, X +a,,X, +otax, =b
L Ywqutilp Gpw gnpéwyhgltiph A dwuwnphgp: bpti A dwwphgh npnzhgp qnn sk,
www qéwihh hwdwlwnpqlb ntGh dhwy nuéniy, npp GepYuwywgynid £ hGnbyw) nbu-

pny (Upwibph pwlwalbpny)
Al 1Ay _ A

AT T A A
npntin A, dwwphgp (k =1, 2, ..., n) unwgyntd £ A dwwnphghg' Gpw k-pn uynilp

X

s s 5

thnfuwphGbny wqww wnwdGbph unilnyg: A dwwnphgh npnzhsp Ynsdnid £ hwdw-
Ywnah arluwdnp npnzhs, huy A, A, .., A, dwwnphgltiph npnzhsltipp” odw-
nwy npnzhsGtn:
Opplwly 7. Lnushl hwdwlwpgp Ypwibiph pwGwalbpny.
3 + X, —2x3=-1
X;—2X, +x3=0 :
4x) +3x, —x3 =7
< YwqukOp qnpéwlhglbph dwwnphgp’
31 =2
A=[l -2 1

4 3 -1

L hwzytilip Gpw npnzhsp® | 4] =20 Ywqdkilp A, A,, A; GwinphgGlpp®
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-1 1 =2 3 -1 -2 31 -1
A= 0 -2 1] A,=|l 1L Ay=[1 =2 0
7 3 -1 4 -1 4 3 7
L hwpytlp Gpwbg npn2hshbpp.
|A|=-20, |A,| =40, |As|=-60:
Nupbah, hwdwdw)bt Ypwatiph pwlwaéalbpp’
XIZ;ZOZI, X2:;4022, Xl:;60:3:>
-20 =20 -20

Upwdbiph pwlwélbpp wplnp nbp G0 juwnwpned mbGuwlwl hwpgbpnd, uwlw)
dbowowyw| wyuwwnwlph ywwndwneny hwiwpjw s60 oguwagnpdynid gnpsGuyw
hw2dwpybtpned:

Unwownnwlplbin
146. 3wytip dwwinphgh npn2hsp.

52 8 3 6 -2 5 4
w) (3 4} R) (4 _J; ) [3 5]; n (0 7]1

147. Qunbp A phdp, tipk dwwnphgh npn2hsp hwywuwp £ gpnjh.

o6 ) (3 2) 1oy 10y (12)
w)[l ms} P (9 6j_ [0 1} @) [0 1}(3 2]'

148. Quntip dwwnphgh jnipwpwbsynip mwpph dhanpp L hwGpwhw?Jwywb (pwgnidp.

203 1 52 -4
w) s -1 -2} P (30 6|

5 6 4 7 1 -1
149. 5|06 nY uwhdwlnLdhg” hwpybip dwwnphgh npnhsnp.
357 6 -2 5 890
w) ;o2 | p)lOl; )2 1 3
40 5} -3 4 7} 321
150. 3w ybip dwuwinphgh npn2hsp™ puwn 3-pn Ywpagh npnzhsGaph hwddwb YubnGh.
2 1 3 2 3 4 3 -1 2
w) |1 -1 1§ P)[1 5 -2} q) |7 6 3|
1 2 2 36 7 4 1 2

151. Lwwwuh JwlnGny hwpybip dwwinphgh npn2hsp™ ybppnwdtipny pun hwpdwn
wnnnh Ywd uywa.

4 0 00 7 3 41 51 2 4
w3 2 15 : p)(0 213 : q |0 0 0 3 :

6 7 3 4 051 4 1 4 -15

5 -10 2 01 3 2 3 -2 4 6

152. 3wybp dwwnphgh npn2hsp” nmwppwwb duwhnfunipyncGbbph dhongny Gpw
npLt tninnh Jud uywb nmwpptipp hGupwynphGu nwpdatny gpnGtp.
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21 -2 3 4 -2 2
w) -1 1 2 4 p| 1 5 3 -3 q |l 3 -2 -4
4 -2 3 1 3 4 5 37 3

1 1

0 5 -1 2 -2 -3 6 2 4 3

153. 6pypnpn wpgh dwwnphgltiph ophGwyny hwangyby, np wpwwnpjwih npnzhgp
hwdwuwn £ npnzhsGbph wpnwnpjwihG |A-B|=|A|-[B|:

154. Gpynpnpn Ywnpgh dwunphglbph ophGwyny hwinqgytbip, np pnhwlpwwbu wuwé,
gnidwnh npn2hsp hwywuwn sk npnzhsGlph qnuiwphG A+ B| = |A|+|B|:
155. Uywgnigtip, np tpt A-G n-pn Ywpgh dwwphg t, huy A-0° nplkt phy, wwyw

Al =2" Al

Upwutiph YwlnGny |niébip hwdwywnpqp (156-157):

156. w) 3x; —2x, =—1; 9x, +4x, =l9; 5x;—2x, =10 :
5xy+7x, =19 2x, =3x, =12 3x, +4x, =110
2x; = 3%, +x3=—1 6x, +x, —X3=50

157. w) 5%, +x, —2x3=1 ; p) 12x; —3x, +4x3=80:

X; —6x, +7x5=10 7x, +2x, —3x3=20

158. Upwdtiph Ywbnlny quntip x; wlhwjwnp.

X +7X,5 —2x3-2x,4=1 X +X, —X3+X4=3

w) 2X; + X, —2X342X,4=6 Cp) 2X| — X, —X3—X4=-1 :
3x, = 3%, +2x53-x,=-1 3x; +2X, —6x3+2x,4=0
5X; +2X, +X3-3%x,4=0 X —2X, +4x,4=2

159. IGwnwgnuntip qéwjht hwdwywnpgh hwiwwnbntGihnipjwl hwpgp hGunlyw) nbw-
ptphg jnLpwpwbsjnipnid”
w) gnpdwlhglbiph dwwphgh npnzhsp (qLiuwynp npnzhsp) hwywuwn st gpngh,
p) qifuwdnp npn2hsp hwdwuwp £ gpngh, uwlw)G |A1 A, A | odwlinwy

npnzhgbtiphg gnGt utyp hwdwuwnp sk gnnh,
) glfuwydnp npnzhsp L pninp odwlnwl npnzhsGpp hwywuwn GG gpnjh:

Py PREETY

§4. Iwjwnwnpé dwwnphg, npw npnnidp

UwhdwGned: Yhgnep A-G b B-0 Gnuyh Jupgh pwrwyniuwihG dwwnphgObip GG: B
dwuwphgp Yngynd £ A-h hwywnwpé, Gpt A-B=B-A=E, npwbkn
E -G GnuyG Ywpagh dhwynp dwwnphgh k:

OGnnlGdws E A dwuinphgh hwlwnwpép GwGwyt, A~ -nd: bpb dwwnphglbipp
GdwOwpytbp pytiph hbw, www Jupbih £ wub), np hwhwnwnpé dwwnphgp pyh hw-
Jwnwnéh hwdwbiw(ab t, L hGnbwpwn, Gpw dhongny, puwn tnipjwb hpwywlwgynid
E dwwnphglbph pwdwGdwb gnpénnnipync:
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1. Gpypnpn Ywipgh dwnphgh hwljwnwpap
Gpt A -G 2-nn Ywpgh dwuinphg B A = (a zJ www hwywnwné dwwnphgp gnynipjntl
C

nLh dhwyl wyl nbwpncd, tpp ad —be = 0: UGdhpwlwl pwgdwwwinynidng ndywn
sk unniqbl, np hwlhwnwnd dwwnphgp npnyncd £ hnbyw) pwbwélng

AL [(d b
ad—bc \-¢c a )

huluub A-A~ = 1 a b)fd -b)} 1 ad —bc 0 3
. ad—bclc d)\-c a ad —be 0 ad—bc )’

3hztiny pyh L Swinphgh puqiwwwnliwh opklpp, Yunwbwlp, np A-A™ =E:

2. Npn2hsp L hwwnwpéa dwwnphgh qnjnepjniGp

Muwnpgyned t, np ng pnpnp dwwnphglbpb nGG0 hwywnwnd: NpnphsGbph wibOw-
ywplinp nbpwlwwmwpnuibGbphg d6yo wyb £, np GpwGg dhongny dLwybpwyned k
wuwng L gwjnncl hwynwbh hwwnwné dwwnphgh gnynipjwl hwidwn:

Etnpky. Uwwphglh nuGh hwwnwpd wio b dhwyld wyG nbwypnud, Gpp Gpuw
npnzhgp hwyjwuwp sk qpnjh:

Uwnnpl pipJué A dwwnphgh hwlwnwnép A dwwnphglb £

A .. Ay, Al Ay Ay

A=|B2 32 A At L Ap Ay o Ap
- H

T |A|

Anp Apy -ee Apy Aln A2n Ann

nnwntin [A[-G dwwphgh npnzhsG t, huy Ay putinpg” A dwuphgh a;; twnptiph hw-
pw-hw2qwywhb [pwgniiltpp:

Swywnwpd dwwnphgh wju pwlwdlbp, hp Ywupbnp nbuwlwb Gowbwynipjudp
hwlntipd, hwiwpjw whwnwh sk gnpsGwlwb hwpynedbbpnid: Mtwnb’p hGpltpn, wyn
pwlwdliny 10-nn Ywpgh dwwnphgh hwhwnwpép npnzGine hwdwp, Gwuwwbu wbnp
£ hwpydbp 100 hwwn hwlpwhw2dwlwb pwgniiltn, npnGghg jnipwpwsinipp 9-nn
Ywpagh npnphs Lt GnpdGwlywb fulGnhpbbpnud hwlywnwpd dwwnphgp, unynpwpwp,
npnaynid £ Quintu-dnpnubh Gnwlwyny: bwpbih E oqunyb] hwdwlwpgswjhG dpw-
gntiph qulwquwb thwptipltiphg™ Mathcad, Matlab, Mathematica L wyj|G:

UG pwnwyniuwihl dwwnphglbipp, npnlg npn2hsp hwdwuwnp sk gpnjh, Ynsynid GG
syGpwubpjwé dwwnphgbbp:

3. 3wjwnwpé dwwphgh npn20wl Gwniu-dnpnwbh dEpnnp

Swywnuwpd dwwnphgh npn2dwl (wjwagnylG dtpnnlbphg dbyp Quiniu-dnpnuwlh
utipnnb £ Mwpgnipjwl hwdwp, dGpnnp GQywpwanptlp 3-pn Ywpgh dwwnphglbiph
onhGwyny:
Ihgnip” A -G 3-pn Yungh dwunphg t, huly A~ -p’ npw hwhwnwnép®
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app dp apg X1 Y1 4
-1 .
A=lay a5 ap| A7 =%, ¥y, 2zt
a3; a3y dzz X3 Y3 Z3

Cuwn uwhiwbdw0

app A Az | X Y1 4 1 00
ay; @y ax | Xy Yy, 2z |=[0 1 0}
a3; a3 a3z \X3 Y3 Z3 0 01

Uwuwnphglbph pwqiwwwwnyiwl opklph hwiwdw)l, wjuntinhg dwulwynpw-
wbu, htnlnwd £, np
a1 X, +a,X, +a3x; =1
Ay 1X] +a,,X, +893X3 =0
a3)X; Ta3,X, +a33X3 =0
Wuwhund, X,, X,, X; pytipp npn2tiint hwdwp unwgwbp qéwjht hwjwuwnntd-
GGph hwdwlwpqg: Gpb wn hwiwywnqgb niGh dhwy (nuénid, wwyw A dwwinphgb nibh
hwlywnwné: Lnistiny hwiwlwngp, YunwGwbp® A~ Swiphgh wrwehG uyntbp: Ujn
dwwnphgh Gpypnpn L Gppnpn unlGbpp YunwGwip, Gpb |nuétlp hbnlyw) hwdiw-
Ywnatipp®

any;+apy, +a;zy; =0 ay12) +a2, +a5323 =0
ayy) +anys tasy; =1, 8512 +8yyZ +5323 =0
a3y a3y, +asy; =0 a312; a3z, +az3z;y =1

Lnténidb ppwlwbwglbilp Quniup dapnnny: CaniwjGwé dwwinphgh ogqlnwgnn-
6nip hGwpwynpnipinil £ wmwihu wyu Gpbip hwdwlywpgbipp nuétip dhwdwiwbwy:
Lwquklp hwiwwwwnwuhuwb «qbippbnwiGdwé» dwwnphgp

a;; a5, a;3 1 00
Ay, ay ayy 0 1 0f:
ay; asz, asz; : 0 0 1

Cuwn wmnnbph, tmwppwywb dLwihnfunipyniGltiph dhengny, gnpdwyhgltinh dwwn-
nhgp dLwhnfubilp wybuwtu, np wyl ptipdh dhwynp dwwnphgh (nb'u §1-h Yt 5-h opp-
Gwyp,tp 48): Ujn pGpwgpnil hwiwwwwnwufuwb dLuwhnfunitpjwb YGGpwnyythb Gub
nOnwyGws dwwnphgh Ytipeht tptip uyniGbpp’

a;; a;, a;3 - 1.00 100 x; vy, 7
Ay, @y a3 1 0 1 0[—=>|0 1 0 : x, y, 2z,|:
a;; ayp as; ;0 0 1 0 0 1 1 x5 y;3 73 ()

Nddwn sk hwuywbwy, np yepebwlwb plniwjGywé dwinphgh ytpphh Gptp uyncbb-
pnud whwnp £ hwjinlGdh A dwwnphgh hwlwnwnén:

Epb (*) qnpéplpwgp hGwpwdnp st hpwlwlwglb, www, nw Gwh £ wjb pwbh, np
A -h hwhwnwné dwuinphgp gnjnipncb sncbh:

Oppliwly.  Uwwinphgh hwwnwnpdp npn2tip Qwnwu-dnpnwbh dbpnnny.
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1 0 -2
A=[3 1 0
21 3
<4 YwqukOp qbppOnw)Gywé dwwnphgp L Lwihnfublp nwppwlywh dlwnfunt-
pJnLGGEph oqlnipjwidp: Gpynnpn L Gppnpn tinnGphG gnudwptilp wnwohlp™ hwdw-
wwwnwufuwbwpwp pwgiwwwnlwé (- 3)-ny b (— 2)-ny.
1 0 -2 :1 00 1 0 -2: 1 00
31 0 : 01 0|>[01 6 : -3 1 0f:
21 3 0 01 o1 7 : =2 01

Gnnnpn tnnhl anudwntiiny Epbpnpnp” GwfuwwBu (Gpbpnpn tinnp) puquwwywin-
Utiny (- 1) -nY’ Yqwlp htinlyw| Swnphght
10 -2: 1 00
01 6 : -3 1 0}:
00 1 : 1 -11
Ujdd, wnwohl L Gpypnpn ninntphb gnidwntiiny Gppnpnp, w)l hwiwwwwnwufuw-
Gwpwp pwgiwwwunytiny 2-ny b (- 6)-ny, unnwbwbp®
1 00: 3 -2 2 3 -2 2
010:-9 7 -6 Wuwhun A'=|-9 7 —¢|:P
001 : 1 -1 1 I -1 1

4. Uwuinphgl hppl Swélwqpiwb dheng

Nhgnip, dh Jwyphg gyntup whwnp £ ninupydh quinuinGh hwnnpnwanpnipyncl: Unw-
pnnG nu unnwgnnp Gwhuwwbu wwpowlwynpwdéd nwbwyny tnwnwihl nbpuwnp y&-
pwénild GG pybiph pwpph: Mw Yunbih £ wbb), ophGwy, jnipwpwbsnip tnwnhG nplk
phy hwiwwwwnwufuwbbgbtnt shongny: UjGnihGwnbl pqwihb inbpuwinp gpynid £ dwn-
nhgh (opplwy, Grwwnn) wnbupny: Gpb Ytpohl tnnnp dGnud £ wlwywpun, wyb |pwg-
ynud t gpnGtipny: Uyn dwwnphgp Gowlwytbp G-ny:

Unwpnnp L unwgnnp swéwaniwb hwiwp Gwiuwwbu pGupnud G0 dhw)b hptGg
hwjinGh 3-pn Juwpgh, hwywnwpd nGbgnn, nplt A dwwnphg: UnwgnnG hp dGrph
nwl wtiwnp £ nibbGlw AT dwuwnnphgp:

Unwpnnp G dwuwnphgp dwhuhg pwqiwwwwnynid £ A -nd, nph htwnlbwGpny G
Gwwnphgp hhdGwynp «fudddnid t», L wyn A G dwuwinphgb hGg-np Ybpw, pbunig pwg
intipuinny, ntnwnynd £ hwugbwwnhpnop:

Uwnwgnnp A G dwwnphgp dwluhg puqdwwwnynid EA™ -ny L ybpwlubglnid G-0°

A -AG:EA’I ‘A)G=EG=G:

G dwuwphgntd, pybpp thnfuwphGbind hwiwwwwwufuwb twetpny, hwugbwwnb-

np yGpwlwGqlnid £ hwnnpnwanpnipniln:
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5. Q6wjhb hwdwlwpgh pneénudip hwlwnwnpé dwwnmphgh dhengny
Uwuwnphgltiph L yGyunnpGbpph GGpdncdnudp hGwpwynpnepynih £ pGétinnid qéwhh
hwiwlwpqbpp qpwrb] Yyndwywlywn intupny: HYhwnwpytlp n wbhwjinny m hwywuw-
pniiGtph qéwyhb hwdwywngp.
a; X +apX, +oo- +apX, =b,
Ay1X| +ayyXy + 0485, X, = by )

a X, +a, Xy +o+a,, X, =b

n m

Ltipdnwstilp gnpéwyhglbph dwunphgp, wihwynbbph L wqwun wlnwibbph y&y-
innp-ujnilbipp’

a;p A A Xy b,
Ayp A Ay, - _| X2 = b,
A= , x=0 | b=| .
Amp @my 7 Qg Xpn bm

Uwuwnphglbiph pwqiwwwwnydwb optilphg htinund k, np hwdwlwpagp Yupbih k
gnb| htitnlyw| wnbGupny’
A-x=b:
Gpb gnynipjntl nilGh A dwwnphgh hwwnwnép, www gpbiwdlp hnpnd £ hwiw-
Ywngh (60wl nunha
x=A"b:
Opplwdy. Lnist hwiwlwpap hwlywnwnpd dwwnphgh dhongny.
X;—2x3 =5
3, +x, =4
2X) +X, +3x3 =1:

< Lwfu hwiwlwnagp gpkGp A-x=b inbiupny, npuinkin’

1 0 -2 X, 5
A=[3 1 0] x=|x,} b=|4]:
21 3 X, 1
NpLt GhwOwyny qunnlGtlp A dwwnphgh hwywnwpdp: NOGGp, np’
3 -2 2
A= 1-9 7 -6
3bwnbwpwn’ b=
3 -2 2 5 9
x=ATb=|-9 7 -6|-|4|=|-23
I -1 1 1 2

Npbdl X, =9, X, =-23, X, =2: b
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bwplnp t GG, np hwywnwpd dwwnphgh npnandp pwdwywl w2fuwnwnwp
gnpéplpwg b L swpdb nplt YnGypbn hwdwlwng (nébnt hwidwp pOunptp wju dw-
Gwwwphp: Uignphpdp 2wwn wpyncbwybin £, ophlGwy wyb nGwpnty, Gpp wbwp £ ne-
6t GnylG A dwunphgny, pwjg quiwqwl wquwu winwdGbpny pwgdwphy hwiw-
Yuwnabin:

Unwownnwlpltn
160. Qunbip hwywnwnd dwwnphgp.

w) @ ij ) [i ;j %) (_21 j] ) (‘52 jj

161. Tthgnip™ A-G gpnjhg wwpptip npukt phy £, huy A-G L B-G° Gnyb Ywupgh hwlw-
nwpdbh dwwnphglbip: Uwwgnigtip, np
w) (rA)” :%A"; p) (A-B)' =B'A™":

162. Oquwannpétiny wpfuwwnnid L Juwhwwiy, gnpéwpwlp pnnwpyned £ Gpyne ink-

uwlh wpunwnpwlp: Yhgnp”™ GapnpwGplbph (3] L (IJ Jtywnnp-uynLGephG
1 2

(pwOwybbphh) hwiwwwwnwufuwbnd GG wpunwnpwbph (Hj L [7J Jtywnnp-
15 10

1

GEpp (pwOwyGtpp): GGG wyh A=( iz) dwwnnphgn, npp jncpwpwsjnip w-
4

X

X3
qwl pwqlwuwwunyting GGpnpwbpbtph yaywnnp-ujntny unwbnid Ghp wpuwn-
pwlpbtph hwiwwwwnwufuwb Jayunnp-uynclp: GG L dGYOwpwlE, A dwwn-
nhgh hwjwnuwnap:

163. NLOE°0 wprynp hwlwnwnéd Goywd dwunphglbpp.

53 4 6 > 1 2 -l
w)(4 8]; P)(2 3} q)|3 2 2§ n| 3 4 5
70 6 13 6

164. bwfuwwbu hwyybiny dwuwphgh wwppbph hwOpwhw2qwywb pwgnedbbpp

gnbip hwywnwnd dwwphgn.
53 3 4 1 23 3 -4 5
w) [4 8]; P) (_1 2]; a) [1 0 4]; L) [2 -3 1};
2 12 3 -5 -1
165. Uywgnigtip, np A wGyntGwqéwihl dwwnphgh hwhwnwnép Ypyhta wayynilw-
q6wjhb dwuwnphg £ L ntbh hGnbyw) inGupp’
a 0 0 al o0
A=0 b 0} Al=] 0 b
0 0 ¢ 0 0 ¢!

166. Uwuwnphgh hwywnwpdp npn2bp Gwniu-dnpnwbh dkpnnny.
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167.

168.

169.

170.

10 1 12 -1 21 -1
Mi21 o Bt 1 1|5 a1 1 3]

01 -1 11 0 01 1
Swybpbl Gwfuwnwuncp)nilp, pun wypniptbh twetiph hGppwlwl hwdwph, yb-
pwéqwé £ pdbiph wpph (w—1, p>2 L wyl, nbu unnpl pipdwd wnynLuwynp),
npp gpywé £ 226 swihnnuywlnipjwb dwwnphgh nbupny (uygpnid wrwohl wnin-
no, www Gpypnpn): Wn dwwnphgp dwiuhg pwqiwwwnyjws b swélwagniwh

hwdwp pGunpwé (3 4) dwuwnphgny L wpnyniOpp wpwpywé b hwugbwwnhpnop:
23

dbpswlbp hwnnpnwapnipinilp, Gpb hwugbiwwnbpp unwgt] £ hbnlw| dweé-
Ywahpp 129, 132, 56, 81, 164, 73, 176, 186, 75,119, 230, 104:
Swnbph hwdwnbbipp huybpbah wypnipblnd

u A & *+*+ B 2 £ €L ¢ 4 b L h

1 2 3 4 5 6 7 8 9 10 1 12 13

o 4 <« 9 17T n U L 3 ¢ n 2 M

14 15 16 17 18 19 20 21 22 23 24 25 26

QX N U 4 S M 8 M ¢ L 64 0 D

27 28 29 30 31 32 33 34 35 36 37 38 39
«Gunww Jwdwnehp wpdtipnptinp» Gwfuwnwuncpynilp, npbt GnwGwyny, ybpw-
6bp pyuwjhl pwqinipjwl, wyl wnpnhtip Gpbp wnnnh L gpwrebp 3 x 7 dwwnphgh
tnbiupny: dSwélwaptip wyn dwwphgp® dwfuhg pwqiwwwwnyting 3-pn Yunpgh
nplt dwuwphgnd: Iwnnpnwapnipnilp wwwdwoéwagnbp® pwqiwwwwnytiiny
hwlwnwnd dwwnphgny, wjlnihtinl, pytiphg wbglbiny wtwetiph, yGpéwitp hw-
nnpnwaqnnipjntlp:
3Gwnlyw dwinphglbiphg n"np sh Yupnn dwewjb| hppl Swéwagndw pwbwyh.

1 2 3 3 2 3
A=|-1 0 5 | B=|1 -2 0
4 1 -2 2 4 3

Q6wjhG hwiwlwngp gpip A-x=b wbupnd.
X; +2x, —x3=7

uj) 4X1 _Xz +X3:0

3X] =Xy +2X3+X, =6
P)

4x, —X3-2%X, =2
6x; +5x, —2x3=4 *2 TH3TER

2X1 =X, =3 3+ X, +4x3=06
q) (X +3x, =1 n) 2X, —X3=5
4x, +5x, =11 3x3=38
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171.

172.

173.

174.

175.

Swlwnwpd dwwnphgh thengny |nétp qéwjhlG hwiwlwpgp™ wnpjwé wgun
wlnwabbphg jnipwpwbsiniph nbiwpntd.

2x, —X3=Db, . 3) (q

—X X, +2X3=by  w) p=| 7 | P)b:lJ; Q)b:LIJ:
8

X,y X, Y, 3 5 54 34
Qubp A=|x, Yy, | dwwphgp, tpb |x, Yy, (6 2j= 33 47 |:
X; Y, X; Y, 27 29

Oquwgnnpétiny Gpynt inbuwyh Gepnpwpltp” a, L a, pwOwynipjntGGtpny,
$hpdwh pnnwnynid t ptip mbuwyh wpnwnpwip' b,,b,, b, pwlwynipjnil-
GGpnd: Upunwnpwlph L OGpnpwGph dGywnnpGEpp juwydwé GG hGnlywg

wrbsnLpjwip
X, Y b,
a
X, Y2 ( jz b,
a,
X3 Y3 b,
X Y 4 3
Qubk | x, y, | Gwuwphgp, tipt GapnpwbpGtiph [2] L (SJ yGywnnpbtpha
X3 Y3
28 35
hwiwwwwnwufuwbned GG wpnwnpwbph |8 | L |13 | y&ywnpGtnpp:
24 39

QnpSwnw bl wpwnwnpned £ 3 mbuwyh Ynbywybep, npnGp Gnuyb qbbpnyg Jwdw-
nnud t Giptip fuwlnepObipnid: dwdwnph dwdw)Gbpb n hwunipp pun fuwbnep-
Gtnh, npdwé G0 wnyniuwy 10-nLd: Npnptip Jwdwneph dwwnphgh hwhwnwnép L
Gpw thongny quntip Ynljwybtinh (Shwdnph) qltpp:

Unyniuwly 10 Unyntuwly 11
Y1 |u2|4y3 |3wunyp L3 | Uniwnun
vt | 1 3] 2 19 Ohpw (Yq) | 0.9 0.4
w2 | 3 2 | 4 28 Guwpuwn (Ya) | 0.2 0.1
u3 | 2 4 11 20

Upwnwnpwdwup nGophlGting Shpwl L pwpwn, pnnupyned £ obd L Yndwnun:
Uhwynp wpunwnpwphG hwinbwgynn hnwdph swihwpwdhGGtpp wdthnthjwé
G0 wryntuwy 11-nLd:
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Urynruwlwihb inyywGbpp gpwetp dwwnphgh wnbupny, qubtip wjn dwwnphgh
hwlwnwnpép L Gpw dhongny npnatip, pb nppw”h pbd L Yndwnun £ hGwpwynp
wnuwnpbp 110004 dhpwny L 2 500 Yyq 2wpwpny:

§ 5. dkywmnpGEph fudph qéwjht waywfunipynibp,
dwuwphgh nwiGqp

1. dGywnnpGGph fudph qéwjha wGywiunipnilp
hgnip' a,,a, 5., y -0 ONYG swihnnulwinipywl Jbhunp-uniGtn Gud ey-
nnp-innnnbp GG: Wn JGyunnpGbph qédwjhG YndphGuwghw t Ynsynid
7\151 +A, 52 +-~+kn5n
nbuph gwllwgwé wnpunwhwjnnigyntl, npinbin A, A,, ..., A, -p hGs-np pybip Ga:
UwhiwGnLd: delunpGeph a,, a, .., a, funudpp Yngdnid b génpbG Ywluywg,
Gpt qnynLpnih nLGEG wybwhuh A, %,,...,A, pUtp, npnGghg qnGt db-
Up gqpn sk, pwjg hwiwwywnmwufuwb qdwihbG YndphGwghwb gqpn-
jwywa yEywnp £
Ma, +h,a, +oethya, =0 (1)
Gpt  wju hwdwuwpnipyntbp  hOGwpwdnp £ dhwyd  wyl  nbwpenid, bGpp
A=A, =---=4,=0, wwyw ytywnnpltph 2_11, 52 yeres 2_1n funtdpp Yngynid &
qonpkl whlwfu:
bpb UbuinnGbph a,, a, ,..., a, funuipp qenbG Yuluyw b, www wyn fusph
ytywmnpGphg qnGt otYp Yuwpbih b GEpJuwjwgbbp hpple djnwubGbph qéwjhG
UniphGwghuw:
Oppliwly.  dbnnpGbph a, =(4,1,3), a, =(2,0,1), a, =(14,2,9) trjulp qénnk

Ywhywy t, npndhbnl 2-a, +3-a, +(=1)-a, =0: Lywwblp, np ptip-
w6 ophGwnud a, Yblunnp Uuwnbth £ Gbnlugwlby hpnk a, L a, Ubl-
wnnltph géwjhG YndphlGwghw® 53 =251 +352 >

2. Q6wjh0 whywhunipjwl unnLgniip

dtywnpGtph fudph qéwjhG Ywfujwénipntlp Ywd wblwhunipyntlp wwngbipne
hwdwp wbwp £ Yuagib) (1) yayunnpwlwb hwdwuwnpnepynibp, npp gpbinyg pwnwnphs
wn pwnwnphs, Yunwbwbp qéwjht hwiwlwng A, A,,...,A, wbnpny pybph hwdwp:
Gpb wyn hwiwlwpql ntbtlw ng gpnyuwb (nuéncd, www Yaywnnpbbph funwdpp Yih-
Gh q6npG0 Ywhuwy: buy, Gpb qdwjhl hwiwlywpqb ntGEbw dhwyl gpnjuwlwb |nLény,
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www yLywnpbtph funcdpp Yhoh qénptb woywiu:

Epb JGlywnpGGph phup Shonn wylpwh £, nppwl Gpwlg swihnnwlwbnipynilp,
www Yuwpbh £ dbwybpwbp yeynnpbtph fudph qéwjhl wGwiunipjwb hGwnlywi
wwng hwjnwbhzp:

@tnptd.  Gpb nyjwp YyehwnnpGtpny (hpple upnclGbp Yud winntp) jugijwé A
dwwiphgh npnzhgp hwqwuwnp sk qpngh, wyw JehwnpGliph funwipp
qonptklG wawfhu k, huy Gpt npnzhgp hwjwuwp t gpnjh™ qénpkG
Yuwiujwy:

Oppliwwl.  Unnigbiy, np ytyunnpGtph funwipp qénpbG wblwfu £

3 1 2
a,=| 4|, ar=[2|, a,=| -4
-1 5 0
31 2
<4 Ywqublp A=| 4 2 -4| dwwnphgp L hwpytGp Gpw npnzhsp’
-15 0

|A|=0+40+4+4+60=108:
2wth np |A#0, npbdl UslunpGtiph a,,a,,2; bojwlp qénnbG walwfu t: >

3. Q6wjht hwiwlwpgh GEpYuwjwgnidp yeywnnpbbph qéwjhh
YnGphGwghw)ny
Nhunwpytlp n wlhwjinnd m hwywuwpniilGbph qéwihb hwiwlwpgp®
allxl +312X2 +--- +3.1an = bl
Ay X| +89Xy ++2,,X, =Db, _
A Xy FaXy +oo+a,,, X, =0y
Uwwnphgw-ytywnpwihl qpbijwdlhg pwgh, tppbdl hwpdwp £ wju hwdwlwpgp
GEpywjwglt] yeywnnpwihla wmbkupny

ap ap an b,

ar Ty adop b,
X +X, ok Xy D=,

a a a b

ml m2 mn

Uw thwuwnnpbb Gowlwyned £, np hwdwwnbint h hwdwlywpgh wqwun wlnwdiGtph
untbp Gepywjwgynid £ gqnpéwyhglbph dwwnphgh uiniGbiph qéwyhG YndphGwghw)ny:
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4. Uwwnphgh nwhqp, nwhGgh Gpynt uwhdwOniibbpp

Nhgnip A-0 mxn swihnnuwlnipjwb nplt dwwnphg £ Lpw 069 wnwGabwg-
GGGp nput k unilbip L k winnbp L wrwg Ywpgp fuwfunbine uaguikbp k-nn Ywpgh
pwnwyniuwihl dwwnphg wjb wmwpptipny, npnGp gqunGynud G0 wju tinntiph L uyn Gbpp
hwwndwb YGunbpnd: Uyu dwwnphgh npnzhsp Yngdnd £ A dwuwphgh k-pn Ywpgh
dhGnn: LyG0p, np wpwohl Ywngh dhGnpGGpp dwwnphgh wnwpptn GG6:

Oppliwl;.  QnGGGp A — i 11_; ; dwuwphgh 0h pwbh dhGnpatn:
1 0-25

< Ywh pwqgdwphy 2-pn upgh dhGnpGtp, ophGuwy, hbnbywGepp®

21 2 -3 2 4 31 21 2 4.
‘31" 3-57 3 9] ‘10" 1ol ‘1 5"
Lw0 3-nn wpgh 4 dhGnpGp°
21-3 214 2-34 1-34
31-50 (319 [3-509]" |1-509]|
10-2 105 1-25 0-25

Udtith pwpdp Ywnpgh dhnpGp® A Gwuwnphgp snih: B

Uwhdwbnwd: 6pb A dwwnphgl niGh gnGb 06y & -pn Yupgh dhGnp,npp hwdwuwnp
st apnjh, huy wybh  pwpdp Jupgh pninp dhGnpGbpp hwdwuwn GO
qnnih, www £ phyp Yngynii £ A dwwnphgh pwq W GawGwlynud £
r(A) -ny:

Llwuwnblp, np, Gpt npLt Ywpgh pninp 0hGnpGGpp hwywuwn GG qpnjh, wyw Lww-
Lwup ubnGh hwdwdw)l, gwllwgwd pwnép Yuwnpgh dhlnp Gnylwbiu hwjwuwn k
annjh:

QunGLbp oppGwynwd ptipdwéd A dwwnphgh nwbgp: Gpypnpn Ywpgh htibg wnwehh
uhGnpp® i 11 =2-3=-1%0: 6pypnpn Ywpgh dynru ShGnpGepp hwdtint wbhpwdty-

wnnepynil wylw shw: Iwpykhp 3-pn Yupgh dhGnpGepp: Nddwnp sk hwingyby, np 3-pn
Jwpah pninp 0hGnpGEpp hwdwuwp GG gpnjh: NepbdG® r(A) =2

Ohgnip A dwwnphgh nwigp hwjwuwp £ k-h: SwGlwgwé k-pn Yupgh thGnp,
npp hwdwuwnp sk gpngh, Ynsynud £ A dwnphgh pwghuwjhG dhGnnp:

Uwuwnphgh wjl pninp ujniGtipp (nnntipp), npnGp dwubGwygnd G0 ndju) pwghuw-
JhG dhGnpniy, Yuqonid G0 qénpb0 wlGywfu funtdp: Uwinphgh gwbugwé unih (innn)
Yuptith £ GEpJujwgbt) pwghuwhb uniGtiph (nnntiph) qéwjhG YndphGwghw)ny:

Wu whnnuibbphg, dwulwynpwwbu pfuncd k, np dwwnphgh nwbgp Gpw qénpbkh
waywhu ujnibGbph (mnntph) wpwybiwagne)b phya k: Swllywgwd dwinphgh qénnth
wOywfu uyniltph phyp hwywuwp £t qénptla wGywfu innntipnh pyha:
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Ept dwwnphgh swihnnwlwbnepynilp 066 £, wwyw nwbgp hwyybint hwdwn,
wnwppwlwb dhwithnfunipyntGlGbph dhongny dwuwphgp pbpnd G0 wdbh wwpg,
opnhlwy GrwhYyjnth wnbuph: Uwwphgh nwlgp npnGint hwdwnp gnjnipyntl nulGGG
hnyywé hwiwlwpgswihld Spwqptp, wnbu, ophGwy, Mathcad, Matlab, Maple,
Mathematica L wj| thwpbpltpp:

5. @6wjhb hwiwlwpgh hwiwwnmbtnbhnipjwb wwjdwbp
Nhuwnytlp n wlhwjnnd m hwjwuwnpnidbbph qgdwjhl hwdwlywpgp®
aX; +a,X, +- +a,X, =Db;
AyX; +ayX,y +o 4+ a5, X, = by .

a,,X| +aXy +o+a X, =b,

Lbpunustbp gnpdwlhgbbph A dwwnphgp L hwdwlwpgh plnw)Gwé dwwnphgp:
3h2tGp, np Ybpohlu unnwgynid £ A dwuinphght Ygbiny wqwwn wbnwabtph uynibp:
PLnpkY (UpnGbyLp-Ywwbihh): Npwbugh qéwjhG hwywuwpniiGtph hwdwlwp-

qn thGh hwiwwmbnbih (nLGBEGw nplk (neénud) wlhpwdbn £ b pwyjw-
pwp, np qnpéwyhgGtiph dwwphgh nwbqp hwywuwp thGh pnw)wé
dwwphgh nwGqh:

[@tinptdh d0wphwnipjwlb ogunhb £ Jywyntd htnlyw) thwuwnp: PGswbu GoGghlp
ybw 3-nud, hwdwwnbntih hwdwywpgh wquw wlnwdGbph wniGp GEpYuywgyned k
A twuwnphgh ujntGbph qéwyhG YndphGwghwny: Uw GawGwynd £, np gnpdwyhglbph
dwwinphgh nwlqp sh dGéwOw, Gpb Gpwh Ygtlp wqwun wlnwaGtph uynclp:
Oppliesly: 3wdwinbnt|h” E wprynp hwiwlwpagp

X; +2X, —X3+2x4 =10
3X; =X, +2x3-2x, =8
2x, —3x, +3x3—4x,4 =5

< Ywquklp gnpéwyhglbph A dwuwphgp L Gpw plGnw)Gwdé dwwnphgp: Nwgh
hwyydwhl gnpénnnipyntGltipp Ywwnwnpblp plnwiGqwé dwwnphgh ypw: Gpypnpn L
Gnpnpn iinnbiphG gnudwpbiny wpwohlp” hwiwwwwnwufuwbwpwp, pwgiwwwinlywd
(-3)-ny L (-2)-ny, YuinwGwlGp

1 2 -1 2 10 1 2 -1 2 10 1 2 -1 2 10
3-1 2-28|>|0-7 5-8-22 |—|0-7 5-8-22
L -3 3 -4 5} [0 -7 5 -8 15} {0 00 0 7}

dtipohG dwuwnphglb uwnwgynid £ Gwfunpn dwwphgh 3-pn winnhG gnudwpbiny
2-nnp” pwqiwwwwnywdé (-1)-ny:

dtipphl dwwnphgh wpwehb snpu uynilbpnid inbnwynpyws £ gnpéwyhgltiph dlw-
thnfujwé dwuwinphgp, nph Gppnpn winnp Jugddwé b dhwjl gpnGbphg: Ibnbwpwn
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Gpw pninp 3-pn Ywpgh dhGnpGGpp hwdwuwn GG gpnjh: RBwbh np wyn dwwnphgl ncbh
ns gnnjwlwb 2-pn wnpgh dhGnp, www r(A):Z: UhwdwiwOwy, pwbh np, plniw)G-
qué ytipghl dwwnphgl nilh ng apnjuwywl 3-pn Yupgh dhGnp (npp- fuwpufuwé
1-hG, 2-pn L 5-pn unibGbpnod), wwyw 1{AJ=3: Wuwhuny, gqnpdwyhglbph dwwphgh
nwlqp hwywuwp sk pGnwjGwé dwinphgh nwbghb: UpnGGYytp-Ywwbhh ptinptdh
hwdwdw)b, hwdwlwpgp hwiwwntintih sk P

6. Nwbqp b qéwjhl hwiwlwpgp

Yhunwpytitp n whhwjwnny hwdwwbinth qéwihl hwiwlwpg, nph gnpéwyhgbbpp
dwwnphgh nwbgp hwjwuwp tr:

hGswbu wpnbh Gptghlp, dwuwphgh pwghuwhG dhGnpnud dwulwlygnn wnnnbipp
Ywquntl GG qénpt0 wlYwfu dGdwaneyb funidp, wjuhlpl dwwnphgh dwgwé tnnnbpp
Gepyuwywgynd GG upwlg qéwihG YndphlGwghwiny: Gt wju dhwnpp pwpquiwtbp
hwdwywpqbiph (Gguny, www Ywnbih £ wub), np, wpwlg fuwpwnbint hwdwpdtipne-
pjntlp, Yuwpbh £t hwiwlwpghg hbnwglb]p wjl hwjwuwpnidGtpp, npnGp kG
Qwulwlygned wyn pwaghuwjhb dhGnph dbGo:

UjGnihGunb hwdwlwpgh wyl pninp wlnwdibtpp, npnGg qnpéwyhgltinp s60G dwu-
Guiygnid pwghuwyhlG dhGnph 869 nbnwihnfublp hwdwlywpgh we dwu: Up dwuntd
YhwyinGyth n - r whhwynlbp (wqww whhwjynGkp), npnGg dtp  hwjbgnnnipjwdp
Ywnpnn Gbp JGpwapt] yudwjwywb pdwihb wndtplbp:

Wu gnpénnnip)ntGGtph wpryniGpned YuinnwOwp r wGhwjnny r hwjwuwnpniiGb-
nh hwiwlwng, npl nLGh dhwy (nuénid (g fuwynp npn2hsp hwywuwn sk qpnyh):

Nipbaa, tpb Ywb wqwwm wbhwynbtp, www hwdwluwnqgl niGh wGphy (nténcdbbp:

Ujuwhuny, hwidwwnbinth hwdwlywpgh hwiwn Shown G0 hGnlyw| wannudbepp

1) tpti qnpswyhgltph dwwnphgh nwiqp hwywuwn £t whhwjinGbph pyhl, wwyw

q6wyhl hwdwlwnpagl ntGh Shwy nLénLd;

2) tipk qnpdwyhgltiph dwwphgh nwaqgp thnpp £ wlhwjnGtiph pdhg, www qéwjhG

hwiwywnql ntbh wGphy |nLénLdltin:

Lwbh np hwdwlwpgh gnpdwyhgbbiph dwwunphgh nwbgp VL6 st hwywuwnpniiltiph
puhg, www G0wnhwn £ hbGnlyw) oquwywp wlnnudp:

Gpt hwiwwmtnbih qowjhl hwiwlwpgh hwyjwuwpniibtph phyp thnpp £ wa-
hwjymGtph pyhg, wwyw hwiwlwnpqb nuGh whGphy pwqinipjwdp pnuéncibbp:

Unwownnwlplbn
176. Qpbip G2Jwé ybywinnpltiph dh pwlh qéwyihl YndphGughwbp.
4 4 4
a =1 : a, =1/ a,=|1[
2 2 2
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177.

178.

179.

180.

Uobp nplk 2_12 gytywnp, npp inpwé 51 ytywnph hbwin Yuaqonwd b qénpth
Ywhyw hwiwlwnpq.

_ 3 - 2 _
w) a :[2]; R) d; =151, Q) a, :(235,7,4);
1

Lpdwé a, L a, yshunpGnhG Lgbp wjlwhuh a, shwnn, np a,, a, ,a,
tinjwyp LhGh qénptib Ywiuywy

1 5 2 -6 ( )
4,-2,5,7.6
w) (3 ]-1); p|! LR qQ , 77
5 A o7 (1,0,8, 4, 3)
0 2

GGG nY uwhiwbnuihg wwnatby, pb yayunnpGbph funidpp qénpbb Ywiuwy b, pb”
wbywifu.

BEE  UE

2 -1 5 1
a1 | 4l -2/ |of; M (4.2,1,7), (-1,5,0.1), (0,1,6,0):
3 0 4 0

bwaqubny hwiwwwwnwufuwb dwwnphgp L hwadbind Gpw npnhsp™ wwngbi

Jtyunnpatpp fudph waywfpuncpynilp Yud Yuwhudwoéncpncln.
1 2 3 5

7\ (-4} (0
w) (1| 1] |6]; p)z,_lsl, 01
2 5 3 3 1 4 -2
4 3 2 1
Swyybip dwwnphgh nwhbgp (181-183).
W, ) Ik Q) ; n :
4 8 369
39 145 2 -10 4 -12 8
182. w)[lsj; P) 303 Q)4 37]; n)|-15 1-4;
257 115 3 434
2.0 -2 1 2 134 1324
183. w)(1 7 6|; pPl2-1-205[ Q3112
4-2 -6 05 46 3 4150
35 2 2-1-17

184. 3wibdwwnbiny gnpdwyhglbiph dwwnphgh L plnwjGdwé dwuinphgh nwlgbipp™ Yw-

iwntip Ggpwhwbgnid qdwyht hwiwywpgh hwdwwnbnthnipjwb ytpwpbpjw.
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X +2X, +X3=8 4x) =3x, =2
w){3x,; + X, —2x5 =10; R)<2x, +5x, =12;
2X; =X, —3x3=5 10x; —x, =8
X;—2X, —X3+X, =6 ;1+3X2_z3 :—36
q)14x, +X, +2x53 —3x, =10 ; n) 3;:1;:2:3;:3__10
2X; + 5%, +4x5 —5x, =1 2X‘ 2)2( +4;‘_7.
1= 2 3= /-
185. QunGGnyY nplt pwghuwyhl dhGnp, géwjhl hwiwlwnpghg hGnwgnbp «wybnpn»
hwywuwnniiGtinp.
X +3%; =Xy =4 X, —5%, +3x, -x, =3
w) Xy +2x3 =3 p) 2%, +X, = 2%, +2X, =5
X+ 2%, + X3 =7 3x, —4x, +X, +x, =8
2X) = TXy +4xy =3 x, —16x, +11x, —5x, =4

§ 6. Iwdwubtn qéwjhlG hwiwlwnpqbp, dwwnphgh
ubthwlwl wpdbpbtpp b ubthwlwh yEYwnnpatpp

1. Swdwubn hwdwlwnpqgh ng qpnjuub pnuddwhb qnynepnilp

Qsw)jhl hwywuwnpndGtiph hwdwlwpgp Yngdned £ hwiwubin, Gpt Gpw wqwun wa-
nwuibtpp hwjwuwnp GG gpnjh: Iwwnuwwbu Yuwpbnp nbp G0 Yuwwnwpnd wyl hwdw-
Ywpqbipp, npnbGg hwjwuwpniiGtph phyp hwywuwp £ wbhwynGGph pyphl

aX;+a,X, +..+a,x, =0
Ay 1X; +ayX, +.ot+a,x, =0

(1)

a,X| +aX, o ta X, =0:

Swllywgwd hwiwutn hwiwywnqg hwdwwnbnbih £, npnghtnb whwjnbbph gpn-
Jwywl wpdtiplbph hwjwpwéntt pwwpwpned £ hwdwlywpgh pninp hwywuwnpnid-
GephG: Wu wenwing Yupbnpdnad £ wyG hwpgp, pb Yupnn £ wpyn®p hwiwubn hw-
dwlywpqb ntbbbw) Gwb ng gqpnyuub (nuénid:

bwquklp hwdwlwpgh gnpdwyhglbiph ( pwrwyniuwjhb) dwwnphgp

app app...ap,

dnp App --dpp

P@tnpkLu. (1) hwiwubn hwiwlywnqlb ntGh ng gpnjuyub ppedncd wya b dhwjG
wjb nwpntyd, Gpp A dwwphgh npnzhgp hwjwuwp t qpnjh:

- 87 -



< bpb A Gwuwphgh npn2hsp hwdwuwp sk gpnjh, www, ophGuwy, Ypwdbph Yw-
GnGpny, hGwnnipjwdp Ywpbih £ gnyg wnwy, np hwdwlwpqlb ncGh dhwyG gpnjwywb
LnLénLy:

Gpt A dwwphgh npn2hsp hwwuwn £ gpnjh, wwyw rwOgh vwhdwGdwb hwiw-
dwyl r(A)<n: Unwgytg, np pwlap thnpp t hwdwlwpgh wGhwjnGtph pyhg: Luw-
funpn pwdbnud wwywgnigwéh hwiwdw)l, hwiwlwnpql ntGh wbphy |nLénLdltin,
npnbghg dhwjG daya £ qpnjulwh, wjuhlpel hwdwlywpgb nibGh ng gpnjuwlwb nLénLd-
Gtip: >

hOswbu qullywgwd hwiwlwnpgh, w)lwbu £ hwdwubn hwiwlwpgbiph plnhw-
Gnep (nénudp untih £ qunGbp Quniuh dGpnnnd:

UGdhowlwl inbnwnpndny Ywpbih £ unnegb, np hwdwubin hwdwywnpqbph hw-
Uwnp Ghown GG hGnlw Gpyne wlnnodiGpp.

1) gwllwgwé Gpynt (nuéndlbph gnidwpp GnyGwbu néncd k,

2) tpb gwlywgwd |n6twlb pninp pwnwnphsGbpp pwqiwwwwnytlp hGs-np

pyny, www Gnp hwywpwéndl Gniylubu YhGh hwdwywnpgh (neénud

2. Uwwphgh ubthwlwl wpdtpbtpp b ubthwyw JeYynnpGepp

n-nn Jwpah A pwnwyniuwihG dwwphgp jnipwpwsinep n-swthwGh ysynnpp
hwiwwwwnwufuwbtglnid £ oGY wyp n-swthwbh yGywnnn:

Npnawyh hGwnwpnppnipyntl G0 GEpYuwywglnud wyh X ng qnnjulwb yGywnnpGe-
pp, npnGp A dwuwnphgny duwithnfudtithu, Ywd d0nud GG whGhnthnfu, Ywad k] pwgqiw-
wwuwnyynid 66 nplk pdnd: Uynwhuh JdGyunnpGtpp 4ngdnwd 66 A dwwnphgh ubthwyw
ytywnnpGtp, huy hLUlju.Iu.]UJU']LUUI'ULuU pytinp’ ubLhLul.{l.UU lundbp[]bn
Uwhiw(nLd: 6pk Ax = kx pGn npnuy’ x;tO www Xx-p Ynsgyni £ A dwwn-

nhgh ubithwywa Ykywnp, huy A phyp’ ubthwywa wnpdbp:

3 1 41
Uwnniqbilp, ophGwy, np A =4 phdp L x=|2 ythwnpp A=| 2 1 0| dwwphgh
1 -1 3 1

ubithwywl wpdbp L ubthwywl ytywnnp GG Pujwwbu, dwunphgwiht hwGpwhwyh
JwhnGGabph hwiwdw) 0

1 4 1)3 3
21012 =412
-1 3 1)1 1

3. Uwuwphgh plnipwqgphg hwyjwuwnpniip
A dwwnphgh ubthwlywb wpdbpbtpp L ubthwlwb yahnnplbpp qunGbine hwdwp
AX :7& hwywuwnnipjntlp gptilp pwgywd nbupny’
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a;X) +a;,Xy +..FaX, =AX,
Ay X| +a5,Xy .o+ ay, X, =AX,
ayX) Fa,nXy +eta X, =AX,
Up dwuntd gnwé wlnwibbpp wnbnwihnfubiny dwfu dwu L Shwynpbiny Gowb
wlnwubbph htwn, Yuinwbwbp hwdwubin qéwihlG hwiwlwng X, X, . X, wOhwjun-
Gtpp GUwwdwop
(a,, —Mx, +a,x, +...+a,,x, =0
a,x, +(a,, —A)x, +..+a, x, =0

(1)

a, X, +a X, +..+(, —A)x,6 =0:
Npwtiugh wju hwdwlwnpql nGbGw ng gpnyuywb nuénid, Gpw qnpdwyhgbbtinh
dwwnphgh npnzhsp wtinp b hwlwuwn (hGh gpngh?

a; —A  ap.. a,
as ay —h.. ay
=0: (2)
a Ay Apy —A

Wuwhuny™ A ghyp YhGh A dwwnphgh ubthwlywb wpdbp wjl L 0hwyl wyl nbw-
pnty, Gpb Juwunwnyh (2) hwjwuwnpnepynilp: dbpohlu Junbih £ nhnbp hpple hwdw-
uwpntd A thnthnfuwlwOh GYwwndwdp L Yngyned £ pGnipwgpps hwdwuwpned: Uju-
whuny® dwwnphgh ubthwywb wpdtplbpp plnipwagphs hwjwuwpdwl wpdwwnObpl
Ga:

Llwwnblp, np dwuwnphgh ubthwywl wpdbplbpp upnn G0 [hGGp Gub ynowbpu
pytip (nt'u hwybJwé 1):

Opplwl.  NpnokGp (1 5} Swuiphgh ubthwlwa wndbptbnp:
3

1-4 5

<“Yywqokbp plGnipwagphs hwjwuwpniip® ‘ ‘:0: Npn2hsh hwgdwh Yu-
A

GnGh hwiwdwid (1-2)3-A)+10=0 L plGnipwgnphs hwdwuwpnidG plnnilned £
A2 —42+13=0 wbupp: I6nbLwpwp, /11,2:Zi\/4—13:2i\/—9:2i3i: Nipbal”

ubithwlwG wpdtipltinG 66 4, = 2-3i L 4, =2+ 3i Yndwtipu pdtipp: »
Uwuwgntgyntd k, np hwdwswih (uhdbunphy) dwuinphgbtiph ubithwywb wpdtplbpp
hpwywb pytip GG:

4. UbthwwG ytywnnpGeEph npnznuip
bpt A ubthwywh wndbpl wpnbl qunldws t, wwyw Opwl hwiwwwwnwufuwbnn
ubithwywb Jtyunnpbbpp qunbbint hwdwnp hwpywdnp £ (nestp (1) hwdwlwpgp: LHw-
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nblp, np ubithwywb Jeyinnpp dhwnpdtipnptl sh npnaynid, Gpb X- p ubthwywb Jyay-
wnp £, wyw ubthwlwb 4eyunnp £ Gl k x -p, npwintbin k-G gpnjhg nwnpptip Yudwjw-
Yw@ phy L

Oppliwl. Npnoty (‘2‘ Zj dwwphgh ubithwlwG wpdbpltpp L ubthwywa Yeyinnpbtpp:

4-A 3
<4 Ywqukhp plnipwaphs hwdwuwnpneip® ‘:

‘2 92
Npn2hsh hwddwb YwbnOh hwdwdwjt (4-A)(9—-A)—6=0 L pOGnipwaphs hwyw-
uwpnudG plnnilnid £ A% —134+30=0 wbupp: Nipbola ubthwlwl wpdtplbnG GG
A =3 L 4y =10 pytipp:
Udd qulklp A,-hG hwiwwwwwufuwbnn ubithwywG yeYynnplbpp: YwqdkGp
AX :3; hwywuwnnuip b wyb gptlp pwgywé inbupny’
(4 3j[xl ] _ 3(X1 j L {4){1 +3x, =3x, :
2 9)\x, X, 2%, +9x, =3X,
Jdbpphl  hwdiwlwpqp hwiwpdbp b x; +3x, =0 hwjwuwpdwbp, npintinhg hb-
tnbnud £, np Gpw pGnhwGnep nuénudl £ x; =3¢, x, =c¢ pdwqnyqp, ce(—oo;+oo):

- (=3¢
Ujuwhuny, hwiwwwwnwufuwb ubthwlwb 4eynnnbtipp Yhaea x =( . J, c#0:

Ujdd quGtbp 7‘2 -h0 hwiwwwwnwufuwbnn ubthwlwb Jaynnplbbpp:bwqitlp

- - C (4 3)x X, . 4x, +3x, =10x;
Ax =10x hwyjwuwnntip 59 =10 , Juid

X, X, 2%, +9x, =10x, ’
npuinbinhg htwnbnwd £, np x, =2x;: Uuwhuny’ 7‘2 -hG hwiwwwwnwufuwbnn ubthw-

- c
YwG YtlwnpGlpp Yipoka X = [ 2C} c#z0-p

Uwuwnphgh ubithwywl wpdtipGtpp L ubthwywb Jaynnpbbpp npnztignt hwdwp gn-
Jnipjnil nLGGG hnyywé hwiwywnqswihh pwapkin, nt’u, ophlwy, Mathcad, Matlab,
Maple, Mathematica L wj| thwpbpltipp:

Onhlulj. CayLpnipyntlp phnGwihnfuwnpnudGbp £ hpwlywbwglnid A L B pw-
nwpltph dhol: 3ntpwpwbynip wpwp A hGGwytwnnd qunbynn wyunn-
ubptOwbtph 80%-n pbtinGtp b wbGnwihnfunid B hGGwytw, huy B-nid
qunbynnGtiph 90%-p" A htlwybwn: Yhgnip pwpwpyw uygphl A hGOwyb-
nnd up X, wynndbiptbw, huy B-nud' 'y, wywnndbptilw, huly zwpwp-
Juw Jtipghl, hwiwwwwwufuwlwpwn' X, Ly, pwlwynipjntGlbtipny:
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Nddwn sk hwpdunyby, np* X, =0,2x,+ 0,9y,, y, =0,8X,+ 0,1y, , hGsp Yuw-
ntiLh £ wpunwant) hnbyw) nbupny

x) (0,2 09)(x,)
y,) (0,8 0.1y, )

Unyy0 Ybpw Yupbih £ hwdngybp, np Gpyne L Gptip wpwp wig

x,) (0,2 09)(x, x;) (0.2 0.9)(x,
y,) (0,8 01y, )’ y,) L0801 )y, )

.o 0,2 0.9)( x,
L, wnhwuwpwly = , k=1,2,...
Yin 0,8 0,1 )y,

npubin X, , y, -0 wdunndbipbGubtph pwpfuncdl b hbGwybnbpnud k pwpwp wig:

X
°J uljqpGwyw pusp-

] hwonpnwywbnipnilp Yuhudwé t (
0

Xk
POwlywlwpwp,
Y«

funtdhg: LUwh fulnhpGEpnid Yupbnp gnpéGuywb Gowlwynipynid nibh wyl hwpgp,

. Xy
Pt Yw wpryn’p wyliwhuh ng gpnjulywlb uygplwlwl pwptunid, nph nbiwpentd (y j
k

X X
hwonpnwlwanipjniGp dGnud E whthnthntu, wjuhGpl [ k”}:( kj: Mwpq t, np
yk+1 Yk

Gowd uygplwlwl pwfuntip pwywpwpnid £ hGnlyw] hwjwuwnpiwGp
X 0,2 09\ x
= ) 1)
y 0,8 0,1 )\'y
X 0,2 0.9 —
hGsp Gwlwynid k, np [ ] JGywnnpp [ j dwuwphgh A = 1 ubithwlwh wpdtiphh
y .80,

hwiwwwwnwufuwbnn ubithwywb 4eyunnp ERwydwuwpnipinild (1) —hg hGwnbnid Lk, np
X =0,2X+ 0,9y, Ywd, np GnyGG £ 8X =9y : Wu hwlwuwpniib nlh pwgqiwphy

Lnténuilbin, npnbGghg GGYG £, ophlwly X =90, y=80, wjuhlpl (9())-[3 ybthwlw
80

dGyuwnnp t: Uyuwhund, Gpb thnfuwnpnidbbph uyqplwlwb wwhhl A hGGwybunnid h-
Gh 90, huy B htlGwybwnnty 80 wywndtiptilw, www wjn pwlwynipyntGhtpp Yabwah
wbthnthnfu hGtnwqu pninp wpwpbGpniy:

dbipp wudwép hGyunnipjwdp Ywpbih b uowpwébp wit nbwph Jpw, Gpp ub
tipyniuhg wytith, ophOwy tiptp, htGwytintp: >
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Unwownnwlpltin
186. NLGh” wprynp hwidwubn qdwjhG hwiwlwpgp ns gpnjulw (nLdney.

2X, +3x, —x3 =0 4x, =X, +3x53 =0
w)ix; —5x, +2x5 =0 p)1X; +7x, —2x53 =0
3x; —2X, +x3 =0; 5Xx; —3x, +x3 =0;
X) +4x; —x3=0 X —X, +2x53=0
) —2X; +X, +3x3 =0 \ 5%, +X,+X53=0
& 3x, +3x, —4x3 =0 e X, +7X, —x3=0
—Xp + 5%, +2%5 =0; 3x,-5x, =0:

187. Qunbip dwuinphgh ubithwlywl wpdtplbpp L ubthwlwh yeynnpGepp.

1 9). 123 1 4) 2 4)
w) [1 J’ P) [3 2], afy [_1 _3)
I -1 1 1 2 -2
B) |20 15 Q|10 3| t)[l 5); l])[3 13}
0 0 0 13 0 -103 23
§ 7. Pmquwswth mwpwéntpntGGbp
1. n-jwthwh YEw, n-gwthwbh ytywnnp

Npnawyh hbppwywlnipjwdp gpywé n pybiph wakh dh (al,az,...,an) hwjwpw-

6nL Yngynid £ uwpqwynpgwé n-jwy: Pnpnp hGwpwynp uwpqwynpgwé n-jwylbiph
pwquntp)ntlp GowGwyyned £ R™ny:

Gpt n = 1, wyw Jwpqwynpdwé n-juyp Ywqidwsé t a6y pyhg L nipbal R1-n
hpwywb pytiph pwqinipyntGb t: Gphypwswihnptkh R1-n uGYGwpwhynid £ npwbu
pywjhb wnwbgph YGwnbph pwqinipyniG:

Rz-n pninp Jupgwynpwé pywgnigbiph pwqdnepyni0b t: Gpypwswihnptl Rz—n
dGYGwpwbyned £ hppl YnnpnhGwwnwihb hwppnipjwl Yenbiph pwginepynil: Uwuy,
Rz-n Ywnbh £ Gl 0GY0wpwGGl hppl Gpyswih JGYunnpGtph pwginepniG:

Liwlwwbu R® pwqgintpjwl nwppbphl, wuhOpl pybiph Ywpquwynpjwdé btnjuy-
GGphG, Yupbp £ wnw Gpyne tmwpptp Gpypwswhwywb dGHawpwbnipyntl.

w) (al,az,a3)—n a;,a,,a3 YnnpnhGwwnbbpnyd YGwb £ YnnpnhGwwnwihb nnwpw-

6nLpjwl dbip;

p) (al,a2,a3)—n a;,a,,a; pwnwnphgbtipnd Jtyunn £ ynnpnhlGwwnwihb tnwpw-

6nLpjwb dbp:

bwpgwynpwé pwrjwybtphl, wyuhlp’ R* pwqulnipjwl nwpnptpht wybu hGuw-
pwynnp sk wnwy phs pb 2w nbuwlbh Gpypwswhwlwb deYGwpwbnipynil: dGpw-
gupybiny, uwuwy, Rz—h L Ra—h yGpwpbpjw obp ywnybpwgniilGbpp, wjunchtinb
(a;,a4,-a, ) upquynpyws n-julp YobyGwpwGkGe hpple n-swihwGh Yhn Gud n-

swthwOh Gywnnn:
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Swpiwnp £ yuwpqwynpgwéd n-jwylbipp Gowlwybp npbk wnweny: Gpb npwip nhwn-
ynud GG hpple n-swithwGh Ybwnbp, www Yoapwlwyblp (wnhlwlywh wjpnipbbh obow-
mwnbtipny® A, B, C, M, P, X L wj 0" oqunwgnpétiiny htinnlyw| gpbjwdélbpp

Ala;,a,,...,a, ), X(Xp, X0 Xp ) P(3,2,04.5):

Gpb Juwpqwynpqwé n-jwlyp nhuingncd £ hpple n-swthwGh JGhnnp, wwyw Hoowlw-

ythp (wnhbwywhb wypniptbh thnppwwnwnetpnd” a, b, ¢, u, v, p L wy b oqurwagnp-
otny htwnlyw| gpbwalbpp
a= (al,az,...,an),
R" pwquntpjwl uto uwhdwbynid E Gpynt Yuwpbnp gnpénnnipyntG wnwppkph gnt-
dwnph b pYyny pwqiwwywwmydwb qnpénnnipyntGGtpp:
1° a= (al,az,...,an), L k_>=(b1,b2,...,bn), Jtywnpbtph gnudwp Ynsynid £ wyn
pwquintpjwl hbnljwy mwppp’ a+b=(a, +b,,a, +b,,...a, +b,):

X = (X1, X g0 X,y ) p=(3.2.0,45):

2. a=(a;.a,....a,) yslunph L A puh wpnwnpwy Gngdnid wyn pugdntpiwi
hGwnljw| nmwppp’ ka:(Kal,Kaz,...,Kan):

2. n-3wthwOh pywpwGwywh mwpwénipynLlp

R" pwqinipnilp’ gnidwph L pYny pwgiwwwinliwb gqnpénnnipyniGGpny hwG-
ntnpd, Ynsyncd £ n-suwthwlh pywpwbwyuwl nmwpwoénipintl Jwd n swihwbh yby-
unnpwlwl nmwpwénigntl (Ywfujwsé wyb pwlhg, pb ywpqwynpywé n-jwybbpp nhun-
ynd 60 ppple n-swithwGh Yhwnbin, pb n-swthwlh yGywnnpltn):

Ophplieuly 1. 9hgnip GnipwlwG Yhinp pwndydnid £ Oxyz YnnpnhGunwihG nw-
pwénipjwl 0be: bpb dwiwlwyh t wwhhG wyb qunbdnid £t M(X,y,z)
yGwnned, www dwiwbwyh pGpwgpntd Gpw nhppep thndhG npnayncd £
snpu wwpwitinpbpnd® X, y, z, t: Wu wwpwabuptpng juwagutilp Yunp-
quynpywé pwnjuly (X,¥,7,t), npp Yupblh b hwiwpb pwnwswih
ytwn: Uyuwhuny® pwpdnidp Yupbih b GQupwaonbg R* pywpwlwywl nw-
pwoénLpjwl Yhwinbipny:

Cuwndniil wybih |phy pOnipwagptipnt hwdwp, wtwnp £ hwydh welb] Gub nbnw-
2wndh wpwanipjntlp, npG nlGh Gpbp pwnwnnhs® vy, vo, vs: Ujdd, pwundnudp Gywpw-

agnyntd £ ng pb snpu, wy® jnp wwpwdbwunptpnd; Yhwbgnyd Yuqiklp Yupqwynpywé
plywy” (X, Y, Z, t, V4, v2, va), npp Ywpbih & nhitp hpple 7-swithwGh Ytin: Uydd

2wndniip GUupwagnpyned k R’ pywpwlwlwh tnwpwénipjw Yanbpny: P

Opplieuly 2. Yhgnip’ uywnnnulwb quadpninp Yuqdgwé £ n whniG pwphplbphg,
npnGg pwlwynipyntGbbnb G0 hwiwwwwnwufuwlwpwn X, X5, X, -

Wu pytinhg YuqutiGp Yunguynpyws n-wy’ (x;,X,,.... X, ), npp Guinbigh
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t nhuinb| hppl n-swihwGh Yhn R tnwpwénipyncGnud: LwGh np wyu n-
Jwybtbpp wnbih £ gnudwptp b pwgdwwwinyt) ng pugwuwywb pytinnd,
www Opwbg pwqguncpnilp wwjdwlwlwbnptlt wOojwbnd 60 n ww-
pwlplbph tnwpwénipynch: »
Udthnthtnd, GGGp, np n swihwbh yayunnplbph hwdwp hwdwfu ogunwgnpdyntd
E uyncGbpny qpbwap, wyuhlpl a= (al,az,---,an) ytywnnpp gnynid £ ujwh nbupny:

3. Uqwpywp wpunwnpui, gy hnjwt mwpwéncpnih

Qndwpdwl L pyny pwgdwwwindwb gnpénnnipjntGbtipp s60 twhu nplk pwGw-
Ywywb pGnipwaghp yLyinnpbbph «Gpyupnipjwb» ud Yhnbph «dninhynipjwlb» dw-
uhG: Un wwwsweny R" tnwpwénipntlnd uwhdwGynid £ Lu dh qnpénnnip)nl’
ulwiywn wpunwnpjwy: B
UwhdwGnLd: 5=(a1,a2,-.-,an) L bz(bl,bz,---,bn) ytywnnpGkph ufwpywp wp-

nwnpjwui e_ll_) , Yngynud £ hEnlyywy phyp’
a-b =ab, +a,b, +---+a,b,:
beb, ophGwy™ a=(2-314) b h=(5,2,0,1), www’
a-b=2-5+(-3)-2+1-0+4-1=38:

Uwywp wpnwnpwiny pbinGwé R" nwpwénipntGa wGdwbnid 66 Gwl by hn-
Jwl mwpwénipnih:

Opplwl. twlnipnid Juwdwnentd GG n nbuwy wwpwbplbn, npnGg qGbpG GG, hw-
dwwwwnwufuwlwpwn, P sP,ssP -, huy wpwpwlwl Jwdwnph 6w-
Juwibbpp® X;,X5,..., X, AnnGlp pwpwpwlwb hwuntypn:

< tuwlniph wipnnowlwb hwunypp Yunwgyh, bpb Jwdwneph pwGwlyGbpp pwg-

dwuwwwinytlp hwiwwwunwupuwb qlGtpny L gnudwnblp’
R =Xip, +X3p, +-+X,py

Gpt Ghpunwstlp Q:(xl,xz,..‘,xn) L f):(pl,pz,...,pn) JGywnnpGtipp, wwyw ulwy-

Jwnp wpinwnpjwih uwhdwOdwb hwdwéw)d™ R :;-f): >

4. dGywnph Gnpdp
Nhgnip 5:(al,az,---,:cln)eRn :dGhwnp a_l-h Gnpd Ywy Gplwpnepyncl Yngynid

htinlyw| phyp’
[[a]l = ,lalz +a§ +...+aﬁ :

Oppliwly 1. hgnip” a = (3,2,—1,\/5 )e R*, b=(40-3)eR>:

=3 <22 022 =4, [o]=4a2 407 (=37 =5
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Gpyswih L Gnwswih JGynnpltph hwdwp Gnpdh hwulwgnipinlp hwd-
pGyanLd £ Gpywpnipywlb htwn:

Opplwly 2. Iwibdwwntlp 5:(3;1;2;0;4;5) 5:(6;0;1;3;2;4) uywnnnwlwb quu-
pjninGtph Gnpdtipp: Lwbh np

HQH=\/9+1+4+0+16+25=\/§; [b] = V36 +1+9+4+16 =ee ,
wwuw a-h Gnpdp thnpp & I;-h Gnpihg: P

5. Ukwnbph hEnwynpnipjnilp

Yhgnip' Ala,a5 s ay)-n b Bby, by b )-p Gudwjwlws Yawbn 66 R” pyuw-
pwlwlwb wwpwénipntbhg: AL B Ybwnbph hbGrwdnpnipyntd Yngdnid £ hbnlyw
phup

d(AsB):\/(al —b1)2 +(a2 _b2)2 +"'+(an —bn)2 :

Opplwl. QunGhGp A(5;1;—2;0)—n L B(—1;3;0;4) Ytwnbph htrwynpnepniap - R*
tnwpwdénipjwl 069: Iwiwdw)l uwhdwbdwd”

d(AB) = (5412 +(1-3) +(-2-0) +(0-4)* =60 : >

6. dGYwnnpGEph hwdwhudph pwghup

Ptnpkl: R"wwpwénipjub n+1 YeYwnnpakphg uqijwé guwGlywgwd funcdp
qun_bﬁ |.|l.u|'u_jl.U|_ k:
“gnip a,, a, ,..., a_,, -p YhunnpGtph nplk funwip £ YwqatiGp Gpwlg géwiha

=0: bpk

YniphGwghwl L hwywuwnpbigltlp qpnjh’ Aa, +A,a, +---+A a
wju Jaynnpwywl hwjwuwpnipnilp qptilp pwnwnphs we pwnwnphs, www wjl
Ywpbih t nhwnbp hppl qéwyhG hwjwuwpnuiGeph hwiwbwpg AL, A, AL, wi-
hwyinGtph G4wwndwdp: Rwlh np wyn hwdwlwpgp hwdwwnbnbih £ (ntGh gpnywywb
Lnténid) b wbhwyinbbph phyp 066 £ hwwuwnpnilbph pyhg, www nibh whphy (ne-
onwiltin, npnGg pynid, hhwpyt, Gublk ns gpnyulwb: Nipbdb Jeyunnplbph funcdpp
qénntl Yuwfuywy b
b (pnudG plinptish, qnynipynil nLGbG (wwpqwwbu Yupbih b G26) R" nwpwéntp-
Jwl n tyunnpbbphg Yuqddws, pwgiwphy qénpbl wllwiu fudpbin: 3ntpwpwlsinip
wynwhuh funtdp odnywé £ Gh Yuplnp hwnynepyjwip. R" nwpwénipjwl gullwgwé
dtywnnp dhwy duny Obpyuwjywgdnid t wyn n dbywnpltiph qdwjhb YndphGwghwyny:
606Ny npwhg, R" tnwpwénipjwb n Jtywnnplbphg Yugqdyws, guwbyuwgws qénpkl
wlywfu funtdp wldwbnid G0 wyn mwpwdénipjwl pwqhu:
Oppliwrdy. Uwnight, np & =(32:0), & =(;0;4), & =(0;0;5) yblnnGtinp Yug-
dnud b6 pughu R® nwpweénipjwl dbp L qutty a=(436;-5) ytywnph
ybpneénipyniGh wyn pwghuntd:
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< ¢, &,, ¢; yuhwnplbpny Yuqutlp dwwnphg b hwingytbp, np wyn Ytywnnp-
Gtpp Ywagunwd G0 qénpbl wOlwfu funcdp: huwwbu, GpwGgny Yugiwd npnzhsp
320
1 0 4
0 0 5

hwdwuwn ¢t qpnjp __10£0: Mpbdl €, ), ¢ funuipp R*h pughu L

Nhgnip a Jtywnnl wyn pwghuntd Geplwjwgyntd £ hbGnlyjwy inbupny’
a= X6 +X,8, + X365 :
Jdbpinénipjwlb X;,X,,X3 gnpdwlhglbpp npnpbint hwdwp ayunnpulwb hwyw-
uwnntpjntlp gptilp qéwjhl hwdwywpgh nbGupny’
3X; +x, =4
2x; =6 ,
4x, +5x53 =-5

npunbinhg utnwgynud £, npx; =3, X, =-5, X3 =3:UWuwhuny’ e_1=361 —-5e, +3e;:

Unwpwnnuwliplbn
188. Mhgnip’ a—(2 3; 4) (1 5 2) c= ( ) Quntip ubuywp wpunwnpywiGenp.
w)a-b; P a-c @)b-c ) a-@b+3ck k) [a-4b)c:
189. Nhgnip’
4 5
- |1 - - 3 [
a= 2P a+b= 1t a—c=
3 0 -6
mep hGwnlyw| UL{LUULun LunmLurmJLuLﬁbnn
w)a b p)a c; Q) b c; I'|.)2_l~2_l; h)l;~(213):

190. Qinbip GJwé YblwnphG oppngnlwy (ninnwhwjwg) nplt yblhwnnp (alb yby-
innnGGpp Ynsynid GG oppngnluwy, Gpb 5-1_):0:).
w) (3;2;1): p)(5,0;2): q)(2;3;-4;-1): n)(5;1;-2;0;6):
191. Uywgnigbip, np gwllwgws a L b ytywnnplbph hwiwp Shpw b Ungh-PniGyw-
Ynduynr whhwjwuwnnipjntlpn®
(a-bf <(a-a)-(b-b):

192. Qunbip tlywnph Gnpdp.

w)5=(3;1;-3;4;-1), p)t_)=(2;-2;0;5;4); q)a+b; Na-b:
193. Lnpdwynptip Yytywnnpp (pwgiwwwnytip wybwhuph pynd, np Gnpdp nuntw 1):
w)(4;-1;-3;1;3), p)(5;0;—2;4;2), q)(2;1;—l;0;1)

194. SpYwé kG snpu Ybnbp R* twpwénipywa ok’
A(3:2:-1:4), B(5:1;0:2)  ((7:4:5:6),  0(0,0,0,0):
Quntip G2Jwo Gpynt Yainbph htrwynpnipyncln.
w) A LB; p) A LC; q)BLC; n) A LO; t) O L B:
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195.

196.

197.

198.

199.

200.

201.

Uwuwgntgtip, nn i= (1;0; O), j:(O;l;O), l_<:(0; 0; 1) oyjwyp  R® wmwpwénipjwh
pwqahu £ L qunbp Gowé yaywinnph 4bpiniénipintGh puwn wyn pwghuh.

w) (5, 7; 8); p) (-4; 3; 2); q) (4; 0; 0); n (0;8;7):
liLqLugnLgbp, o o -
¢ :(1;1;1;1), €, :(1;1;1;0), e, =(1;1;0;0), ey :(1;0;0;0)

dtywnpGph pwrywyp R* nmwpwénipjwl pwghu b L gqunnbp Goqwé Ythunnph
ytipniénipntGh pun wyn pwghuh.

w) (42,51, p(1234); q)0:,1,0,7):

Uwwgntgtip, np yblwnpGbph Grjwlp pwghu b R*=nud.

w) & =222, &=0;0-2, & =(2-1;0)

p) e =(0:3;-3, & =(;-24), & =(2-43:

Uwwgntgtip, np yywnnplbph purjwlp pwghu £ R*=nLd.

w)e =203, & =(:1:50, & =40-1;2, &, =(0;2;1;-3)

pE =324, & =143, & =411, & =02-1;00:
Uwuwgnighi[, np ¢, ¢,, e; yaywnpbtipp Yuaqdnid GG pwghu R3-nLd L qunGty e
ytywnph ybpnténipyncGb wyn pwghuncd.

we =210, & =230, =011 e=(5:4-2;

p)E =322, =061 =003 « e=(;02:

caytpnipyntlp wpwwnpned £ 3 wlnid thnfuppwglnn wwpwGpltin, npnlg
q1,92-9; pwlwynipntGhbbpnd  Ywagidnd L Jwdwnynid G0 qulwaquG
(d1-92-93) hwjwpwéniGlip: ®npaGwlwh Swhwwwphny qunlGyws E, np (2;1;3)
hwjwpwéntt Jwdwneynud £ 130, (3;2;2)-p" 190, huy (1; 1; 4)-p° 110 nnpwpny:
Uwuwgntgtip, np ¢, :(2;1;3), e, :(3;2;2), € :(1;1;4) Grnjwyp Ywqind £ pwghu
hwywpwénillGbph pwqinpjwl vk L gunbip htinlyw| hwjwpwdénilGbphg jnipw-
pwlgjniph GEpYwjwgnidp wyn pwghuntd.

w) (2; 3; 3); P) (95 1), Q) (7,4 3):

Npnptip G2Jwé hwywpwéniltinh qltpp:

Oquwgnnétiiny 3 whnih GepnpwGplbp™ dGnGwnynipnibp pnnwipyncd £ hGs-np
wpunwnpwlp: Onpdlwywl dwlwwwphny hwunmwnywd £, np GepnpwbpGbph
(2;5;1) pwlOwynipjwip Ywnbih £ pnnunytp 120, (4;2; 2) pwlwynipjwip™ 160,
huy (3;3;4) pwlwynipjwdp’ 210 dhwynp wpnwnpwlp:

Uwwgnigtip, np & = (251, & =4:22), & =034 wpnwnpwywt wwiGtnp
Jwqguinud G0 pwghu wpnwnpwywb wwbbbph pwqinepjwb oGe L qunbip Ghp-
npwlpGtph hGnlbyw| hwjwpwdéniltph Yybppnednep)ntGb wyn pwghuntd.

w) (13;13;4);  p)(7;9:6);  a)(1;10;3):

Npnztip wpunwnpwlph Swywip G2qwé wpnwnpulwb wywabbph nGwpned:
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vuetuusShuuyuL UtuLh2k LMPUSNFA3NKL

1. dnuGlyghwjh hwuljwgnipntlp

Swllwgwdé htnwagnunnipjwb dbe dwulwygnid 66 dh 2wpp thnthnfuwlwb dGéne-
pjnLbGEp: 3ntpwpwbsynip httnwagnunnipjwl Guywunwyp wynnbn dwubwygnn thnthn-
fuwywh dténipjnLGGEph thnfuwnwpd Ywwbph pwgwhwynndl k, wjn juwbpb wp-
tnwhuwjwnnn optliph npnGnedp:

Onthnfuwlwb dténipynLGbbph Yuwwp GUupwapnd G0 $nGyghwbbph dhongny:
Nhgnp x-p L y-np thnfujuwwwygdwéd thnthnfuwwb dGénpynbbtp GG: Ghpwnntlp
x-h pOnnibwdé wnpdtiplbph pwgdnigynilp (inyywy fulnpp 2powbwybbpned) hwynGp kL
wdpnnontpjwip qunbynid £ dbGp hpwywunipjwl nwly: dnbyghwb wjb optlpl L,
puwnn nph hGwpwynp £ npnzt, pb x thnthnfuwwGh ndjw) wnpdtphb y thnthnfuwywbh
n’n wndbpl £ hwiwwwwnwufuwbned: x-p wljwlnid 60 wGlwiu thnthnfuwlwa Yud
PnGyghwjh wpgnidkbw: Onthnfuwywlb y-p, nph pywihb wndtpp thndhG npnadnid
E x-h jntpwpwlbynip wpdtiph nGwpncd, Ynsynid £ Yuiujwy thnthnfuwlwG: CGnnlG-
qwé t wubil, np y thnthnfuwywbp $nilyghw b x thnthnfuwywbhg:

Lwuwnh ntGGOwbp hGnlyw Yuplnp hwbgwdwbpp: Gpp d60p ntuntdbGwuhpnid Glp
x by hnfujuwwlygdwé dténipntblbiph Ywwp, hwdwfu, dGqubhg t Ywhudwé, ph
npwbghg n"nb pOnnclb) hppl wGywiu thnthnfuwuwG: Un pGupnepnilp hwdwiu wwy-
dwlwynpwé £ fulnph pndwlnwynipjwip L widthnthhs wpnyniGph dGYGwpwGne-
pjwip:

bdnulyghwjh dwiwlwywyhg uwhdwlnwdp hhdGwé b pwqdinipjulb hwulwgnt-
pjwl Yypw L, puwn tntpywl, phs £ tnwpptnynid ybipp pipdwé uwhdwlniihg:
Uwhdwlnid. 6pb X pwqincpjwb jnipwpwGgnip x pyh, hGg-np optGpny, hw-

Jwywwnwulnwabgywé tY pwqintpjwb dh npnwyh y phd, www
wuyned k, np mpjwé £ X pwqincpjwl ypw npndwdé pniGlyghw:

LOnnGwé £ Inibyghwb Gowlwybp npbk wmwneny, wnwyt] hwdwfu ogunwqnpé-
ynwi &G f, g, ¢, F tnwnbpp: Mwunybpwdnp wuwd

dnLGyghwl dh uwpp t, nph d69, Gpb UnLinp whklp |

X pwquntpjntlhg dbip ntqwé x phyp, www Gpncd \l’
Yunnwbwbp dh npnpwyh y phy (GY.1): 2h pwgwn- ‘l‘
ynty, np x-h dh pwOh wnwpptp wpdtipGtph hwiw-

wwwwufuwbh Gnyh y phdp: Uwluyh, 262nkGp, np
GnuyG x-hG dph pwbh y hwdwwwwnwuluwbbl sh Yw-

y
Ul. 1. DnLllhghwl ppple dLhunpinfups
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npnn: 3nipwpwbsinip x-h hwiwwwwwufuwOnid £ dhwyG dGY y phd: Ujn phdp Yngdned
E $nGyghwih wpdbp x wpgniiblnh nbwypnd (ud x Ybwnnwd) L Gowlwyyned k
f(x)-ny: dnLlGyghwjh wpdbplbph pwqinipjnilp, wwpwwnhp sk, np hwipGyah Y
pwquntpjwl hbw: CGnhwlnip nbwpntd wjG Y pwqdnipjwl nplt Ghpwpwqginignth
E: £ dnbyghwih wpdbiplbph pwqdnignilp, npp hwdwfu wldwbnwd G0 wpdbpbbph
whpnejp, undnpwpwn Gowbwyynid £ E(f)-ny: X pwqincpnilp Ynsynd £ £ $nLly-
ghwjh npn20w@ whpneyp L Gauwlwyynid £ D(f)-nd Ywd D(y)-nd: dnblyghwl hw-
dwpynid £ wnpdwé, Gpb Gpdwé b Gpw npndwlb inppnypp b wyl YwGnbp, npny
hGwpwynp £ npnGL jnipupwbginip x-h0 hwdwwwwnwufuwlnn y-p: Iwdwfu wyn Yw-
GnGp wipdnud £ nplt pwGwébh inbupnd, npp gnyg E wwghu, pb p°Gs gnpénnnipjni-
GGp wbwp £ wwnwpbp x-h hGn® y-p unwbwnt hwdwn:

Oppliwsly 7. 9gnip £ $nllyghw npnaydnid £ hbinbywp wpnwhwjnnipjwdp’

3x
y = 2 +1, D(y):[O;lO] :
Pwlwaélp «hnipnud b» wyl gnpénnnipyntlGGbipp, npnGp wbwp b Juwnwntbp $nLby-
ghwjh wpdtipltpp qunGtint hwdwp: Uyuwbu®
(5):%+1:%+ :%, ():%H:l;}
bwhujwé npn20wl nhpnyphg Gnyl wpnwhwjinnegntGp npnnd £ nwpptp
dnibyghwltin: Wuwbu
f(x)=9—x2, D(f):[0;3], g(x)=9—x2, D(g):(—oo;+oo),
dniGyghwbtipp twnpptip GG, sGwywdé tnipgnid G0 Gnyl pwlwdlny:

Gpt PnLGyghwb nhrnwpyynid £ hp wpunwhwjnnipjwb pninp pnyjwwnpbih wpdtip-
GGph pwqlnipjwl ypw, www, unynpwpwn, npn2dwb whpnypp sh Goyned: Uuwbu®
f(x) =v2x=6 $nLlGyghwjh npn0wh nhpnyp hwiwpynud b wyG x -tiph pwqiinip)nt-
Gp, npnbg hwdwnp 2x-6 wpunwhwjnnegyntlp npnqwé t, wjuhlpl' X = [3;40) pwq-

1

dnipynilp:

UhpwnnipjntGGbpnd hwdwfu G0 hwlnpwntd wiGwhuh $nGyghwbtp, npnlp
npn2dwl inhpniph twppbip hwndwdébtpnid inpyned GG tnwippbip pwbwélbpnyg:
Opplwly 2. UdunnpniuwghG thnfuwnpniudGbph y uwluwaghGp (npwaGbpny), Ywfu-

Jwé x wibnwpwndhg (Yu-nd), npnaynid £ hbwnlyw| optbpny
10x, Gpt 0<x<20
y =4 5x+100, tipt 20<x<60 :
4x+160, tipt 60<x<160

Wu bptip wpinwhwyinnepniGGpny uwhdwGyws £ dh y = f(x) $nillyghw, nph
npn2dwl whpnypelb t [0;160] pwgdnigynilp: QunGhGp dnilyghwih wndtipp oh pwah
yGwnGpnLy
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£(15)=10-15=150,  f(30)=5-30+100=250,  £(150)=4-150+160 = 760:
Uju hwwuwpnipyntlGlbbiphg, ophbwy yGpohGp, Ywpbih £ aGylwpwlb wjuwbu.
150 4u thnfuwnpdwG uwlwghbp 760 npwad t: P>
Uhpwnwlwl hGwnwagnunnepynitGlGbpnid, wewyb) hwdwh, $niGyghwb hwlnbu
quihu wnyntuwyh nbupnd, npnd hGwpwdnp £ npnptg, pb x-h ndjw wnpdtphl y-h np
wndbipl £ hwiwwwwnwufuwbned:

2. dnGyghwjh Gpypwswthwywh oEYGwpwanipynLlp
dniGyghwyh dwuhb wylwent ywnybpwgnid £ mwihu Gpw gpudhyp:

Uwhdwlnid. f $nibGyghwih gpudphly (qowwwmnybp) Yngyned £ YnnpnhGwinw-
JhG hwppnipjwl pninp wyl (x5y) Ytwbph pwqinipynilp, npnGg
hwdwp y= f(x):

Cwuwn nbiwptipnid, tipp $niblghwih npnzdwh wnhpnypp dhowlwyp t, gpwdhyt hs-
np ghd t YnnpnhGwwnwjhb hwppnipjw dpw (GY. 2): 6pb M(Xe;y0) Ytnp ywnfwbned
E gpwdhyha, www inbnh nLlh ye= f(x¢) hwjwuwpnipynclp:

Gpt npwé t pnibyghwih qpudhlp, wwyw - A
$nGyghwt hwiwpynd £ mpjwé: Cun qpw- M

dhuh hGwpwynp b npnztip dnibyghuwgh wndtipp )
npn20wl nhpnyph gwllwgwé Ybnnd: Mw Yuw-

mwnynid £ wjuwbu. xo Yewnn nwlblp OX w- ™ | _
nwlgphl ninnwhwjwg ninhn L qunGGOp wyn nun- 0 Xo X’
Ah hwindwl M Ytnp gpudhlh htwn (GY. 2): MU= L. 2 Smaygpuyh wpdtplth
inh opnhlwuwnp YihGh $nillyghwh wndtipp xo Yb- A2l puen gruspptf
nnty:

Uujwéhg htwnbnid £, np YynnpnhGwwnwihb hwp- };2 )5___121
pnipjwl 0G9 nnpwé nsg pninp YnptpG GG hwGnp-
uwbnwd $nibyghwlbbph gpwdhybtip: OphGuwy,
Gy 3-nd wwwlybpdwsé Ynpp nplk $nilhyghwh Y1 M
anwbhy st

UnnpnhGwwnwihG hwppnipjwl 06y qunnGynn gh-
60 ULhGh nnlit pmublighugh gpudhl wil b shuys %4 5 G2 s Smslanc
wyb nGwpncd, Gpp opnhbwwnbtph wrwbgphb gnt- > ¢
qwhtn guwblywgwdé ninhn wyn g6h htwn hwwndh dhwyb dGY Yawnned uwd £ shwinyh:

3. dnihyghwih qpudhyh nknwzwpdtpp

w) Stnwwnpd opnhGwwnGbph wnwhgph nipnnipjwdp: f(x) $nibyghwih qpw-
dhuh dhongny Yunnighilp y=f(x)+a dnLllyghwih qpudhlp, npintin a-G nplk phy t:

Lnp $nlyghwih wpdtiplbpp, hGh hwiwwwwnwufuwb wnpdbpltphg d66 GO (Yud

>
=>
X

(0] X0
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thnpn) a dhwynpny: Lnylwhuh hwpwptipwygnepyncd Ynhindh Gub gpuwdhybtinh hw-
Gwwwwwufuwl Yhnbph opnhlwwnbbiph dhol: Uw Gawlwynid t, np y=f(x)+a

$nilyghwih gpwdbhyp unwgdnd ty = f(x) pnibyghwih apwdhyhg” opnhlwnbbiph
wnwlgph ninnnipjwdp a Shwynnp inbnwwndbint dhongny: 6pb a-0 npwyw £, www
y = f(x) dnilyghwjh gpwdhyp a-nyd pwpdpwned t ybip, huy tpb a-0 pwgwuwywa k,
www holnid £ Jwn a-h dnnniph swhny :

p) Stnwawnd wpughubtph wrwbgph nunnnipjwdp: {(x) $nlyghwyh gpwdhyh
dhongny Junnighilp f(x+a) $nillyghuyh apwdhlp: Lnp pnLlyghuyh wndbipp xe-a
ytwnnid hwdapOyanud £ uyqpbwlwb $niGyghwih wndtiph hGn® x; YGwnnwd: Ujunbinhg
htwnlnid £, np f(x+a) $niGlyghwih gpwdhhyp Yuenigbint hwownp wbwp t f(x) nLly-
ghwjh qpwdhlp nbinwwndty x-tiph wrwlgph ninnnipjwdp (-a) dhwynpny: Gpb a-0
npwywa £, wyw gpwdhyp nbnwowndynid t nbwh dwfu, huy bpt pwgwuwywh £
nbiwh we:

Oppliwly. Oquind  y=vx Pnillghuwh qnuwdhlhg (G4 4w), Lunnighy
y =+/x=2+3 $nilyghwsh apwdhyp:

< Lwfu Yuenighlp Vx=2 $niGyghugh gpwdbhlp, npp unnwgdned £ Vx -h gpw-
$huhg” nbinwawndtiny JtipghlGu wpughubbph wewbgph ninnnipjwidp nbwh we 2
dhwdnpny: Uylnehtnl, Vx=2 $nillyghwh gpwdhyp hwpluwynp b inbnwthnfub nb-
wh ytip 3 Shwynpny (GY. 4p): >

v A =% y A y—\/XTZ—I—:%/_\
N e

o Fale'
VY. 4ur. y=x prullghuyh apusppip Ul 4.p. y=\Ix pnillighuyp
qnuiphlp inbnwpwndp

"y

4. Udpnnowlwl hwuntjph $nilGlyghwa

Lywlwyblp R(x)-ny x dhwynp wpwnwnpwlph hpwgniihg unwgybihp hwuntj-
pp: PGwlwlwpwp, x-h thnthnfunipyntGh wnwewglnid t R(x)-h thnthnfunipjnil, wy-
uhlplb R(x)-p wpunwnpwlph x pwlwyhg Ywhudwsé dnilyghw t: R(x)-p Ynsyned k
wipnnpwluwh (Total) hwuntjph dniGlyghw (R - Revenue):

Swunyph $niGyghwyh Yuplbnp dwubwynp nbwp £ Gpw qéwyhb dnnbp

R(x) =px, p>0, p=const,

npwntn p-t wwpwbph dhwynph ghGG E: LYwwinGGp,np qdwjhb dnnGNLd wwpwbph p
ghOp Ywhuqwé st X fuipwpwlwyhg: Udth hpwywl fuGnhpGtpnid p-0 Yufudwé £ x

-101 -



fudpwpwlwyhg: Cwwn nbwpbpnid, nppwl UGS £ X fudpwpwlwyp, wylpwb gwon t
wwpwGph dhwinph p ghGp:

PLL x-p L R(X)-p ng pugwuwlwh dténpyncGlbp G0, uw pOwy | sh Gowlwyniy, np
Gpwlp Ywnpnn G0 pGnnibtb] gwGlywgwé npulywb wpdtip: Bwbh np x-ny Gowlwyywé t
wwpwbph thwynpbtph pwlwyp, d66 dwuwdp wjb pGwywh phy £ Uwlhw)h, hGswbu
wwhwOpwnyh L wrwownyh $nilyghwbbph nbGwpenid, wjunbin Lu, dGbp Yogunytlp,
wyuwbtiu YnsJwé, wlplnhunn dnntiihg GGpwnpbiny, np x-p pGnniGnid £ gublywgwé
ns pwgwuwlwb pduwihl wndbp, huy R(x) $niGyghwih gpudphyp uwhnil ynp t:

Uwwnwnblp dh Ywplnp nhnwpynid. ywhwbapwpyh pniayghwih hdwgnipjnilp
hwiwndbp k£ hwuniyph pnialyghwih hdwgnipjnilp: hujwwbtu, tGpb hwynbh £ ww-
pwlph wwhwbowpyh x=d(p) $nclGyghwl, wwyw Ywpnn GGp npnpbp wdpnnowlw
hwuntyph $nibyghwh hbnlyw| Yepw: 606 nd wwhwbownyh pniGyghwihg p-G wp-
nwhwyinblp x-ny, wyuhlpl qunbblp wwhwbywnyh hwlwnwpé $nibyghwb p=f(x),

nphg htwnn Ywnpnn GOp Juqdb] wipnnowlwb hwunyph $nibyghwl
R(x)=x-f(x) : (1)

Oppliwl 1. Yhgnip wwpwlph wwhwiewnlh $nlyghwh npynid t x:lofg
pwlwdélny: Ujuinbinhg qunlnid Ghp, np p =20-2x: IGnkwpwp, hwunt)-
ph $nLlyghwh nibh htinlyw) wnbupp” R(x) = x(20-2x) : P>

hp htpphG, Gpbt wipnnowlwh hwunyph $nblyghwl hwynbh £, www (1) pwlw-
dlhg Yunbih £ npnzbp wwhwbownyh p=f(x) $nillyghwl f(x) =Rx)/x:

Oppliwly 2. UdpnnowlwG hwunuyph  $niGlyghwl npgnid £ R (x) = 2x/64—x
pwlwdlny: Npn2b wwhwbowpyh $nbyghwb Yuwujws qbhg:

1
< Cun (1) pwlGwélh p=2y64-x , npintinhg htwnlinld £, np x = 64—*p2

4:>

5. Udpnnowlwh dwiuutph dniGyghwh

Sluntuwqbwnbbpp twppbpwynid G0 pGnhwlnep 6wiuuh Gpyne pwnwnphs® hwu-
tnwwnntl dwhuu L thnthnfuwyw dwluu:

Swumwwnnil Swhuup plnhwnip Swiuuh wyl dwuG t, npp Yuwnwnyned £ Gneg-
Ghuy wyb nbwpentd, Gpp ng Gh wpnwnpwip sh panupyynud (GGptiph L uwppwyn-
pnudGbph wwjdwlwaqpwihl Juwpdwysdwnbbp, d2unwywb dwnwjnnlbbph w2fuwwnw-
qwpd L wy 0): Iwunnwwnncb Swfuup Gnid £ wbhnithnfu wpnwnpwbph pwbwyh gwi-
Ywgwd thnthnfuncpjwb nbiwypntd:

Onthnjuwlywb dwfuup w)l Swfuub k, np thnthnfudned £ wpnwnpwGph pwGwyh
thnthnfuntpyjwG htiwin (hndph, urbhph, w2uwnwywnéh b wyp Swiuubin):

Lowlwytlp C(x)-nd x Ghwynp wpnwnpwlph pnnuplyowl Jpw uwnwpywé
pGnhwnip éwfuup (C-cost): C(x)-p Yngynid b wdpnnowlywh (Total) dwfuubph
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$nayghw: Udpnnowwl dwiuuh jnipwpwlsnip $nilGyghw Yupbih £ GepYuywglb
htwnlyw) inbupny
C(x)=Cy+C(x),

npntin Co-G hwuwnwwnntl dwiuuG t, huy Ci(x)-p* thnthnfuwlwh dwiuup: PGswbu hw-

unyph $nilyghwih nbwpned, wjunbn Lu nhunwpyynid £ wGpGnhwwm dnnbpp, wj-

uhlpb GOpwnpynid k, np C(x) dniGyghwb npnpywé £ X -h pninp ng pwgwuwyw
wnpdtipltph nbwpnty:

Opplbwly 7. MwndbkGwhwbowh wpnwnpuwiwuh hwunwnned Swiuup wiuwlwG
Jwaquntd £ 90 000 npwd: ULY tph thnthnfuwlywb Sdwiuup Ywgind £ 7
npwd: Ywqib] wipnnpwlwb dwiuutiph $nLbyghw:

< NuGkGp, np Cy= 90 000, C,x)=7x, npuntin x-p wwwndklwhwbjwé totiph

phul t: Udpnnowlwh dwhuubph $nLGyghw Yyhbp
C(x)=90000+7x : »

Oppliwely 2. dwdwgnygh gnpdwpwih wiuwlwl hwunwnnid Swhuup Yugdnid t
4000000 npwd: UGy dwdwgnygh thnthnfuwywl Swiuup Juqgunwd
3000—% npwd, npntn X -ny Gowlwywé £ wiuwywlb wpunwnpwbph
pwlwyp: Ywqgubk] wipnnowlywl dwhuutiph $ncGyghwb L gl Gpuw
npn20wl whpnypp: Npn2bp wdpnnpwlwl dwiuup™ wduwlwb 3000

dwdwgntjgh wpunwnpnipjwl nbwpntd:
< Gpt wpuwnpdnud B X dwiwgnyg, www thnthnfuwywG Swhuup YihGh

(3000—%};: IGwnbwpwn, pOnhwlnip Swhuup  Ynpnpdh  hbnlyw pwlwédlbng

C(x)=(30007%)x+40000002 C(x)-h npn2dwl wppnypp quGbnt hwdwp wbnp
GUwuwnh nGGOwyg, np 4Gy dwdwgnigh thnthnfuwywb Swuup whwp t (hGh npwywb
phd, wjuhbpl’ 3000—% >0:

NLpbdl 0<x <3000: Gpp X = 3000, www C(x) = 12100000 : P

6. Udpnnpwluwh 2whniph $nilGlyghwh

Gpb hwjinbh GG wdpnnowywb hwuntph L wdpnnowlwb dwiuutiph $nibyghwbb-
np, wyw Ywpbih £ uwhdwlb) dGnGwnpynipjwl wipnnowlwb pwhniph (Total Profit)
dnLyghwl’

P(x)=R(x)-C(x), x20:
Opplienly. Uypwlph ywhwGowpyh $ncblyghwb nipdnid £ x =900 - 10p, huly wdpnn-
pwlwl Swhuubph $niGyghwd” C(x) = 40x+1000 pwlwdlbpny: Npnpkp wp-
tnwnpwbph wjb x dwlwpnwyp, nnb wwwhnynid £ wrwdbiwuagni)b pwhnyp:
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< Lwfu qubtlp wwhwGowpyh hwlywnwpd $nilyghwd p=90-0,1x : Ywaqiklp
hwuntyph $nLlyghw b
R(X)=X-p=x(90-0,1X) = 90X —0,1x " :
Upn&0 wpnn GGp Ywaqibp wdpnnowwb pwhniph $nblyghwl’
P(x) =R (x)-C(x)=-0,1x" +50x — 1000,
nnG hptiGhg GEplwywglnud £ pwnwyniuwhlt Grwlnwyd xz-h pwgwuwlwb gnp-
dwlygny: IGinbwpwp, P(x) dnilyghwb hp wiklbwdtd wpdtpp YplnniGh wwpwpnih
ququphl hwiwwwwnwufuwbnn X, wpughuh nbwpntd’ x,=50/0,2=250 :
Shunbuwghnwywl gpwlwlnipjwl ubp R(x),C(x) P(x) nilyghwlbinp Gowluwy-
Und Gwl TR(x),TC(x) L TP(x)-ny:
7. dniGyghwjh uwhdwbwihwynipynibp
Gpt y = f(x) dneGyghwih npn2dwb inhpnyphb wwwnwbnn pninp X -tiph hwdwn
Ywwwpynid b f(x) <M wwydwhp, npinntn M-p npbk phy £, www £ -p Yngdned &
uwhiwbOwthwy yEplhg:
100x

Oppliwly 7.3winqyklbp, np f(x):m,D(f)z[O;mo) Pnilyghwl uwhiwbwihwy

t ybpLhg: bujuwbu’

£(x) 1+x 1+x I+x

Pwlh np x =0, www wyunbnhg htnlntd £, np £(x) <100 : »

Gpt npn2dwl whpnyphl wwwlwlnn pninp X-Gph hwdwp  Juwwpynd £
£(x)>m wuwjdwlp, npnbn m-p nplt phd £, www f $neblyghw Ynsynid £ uwh-
dwlwithwl GeEpplhg:

Oppliwwly 2. UnnigtiGp, np f(x)z@, D(f) = (0;+0) $nLllyghwl uwhiwGwihwy

1
t Gtpplhg: Pujwwtiu’ nLGhGp, np f(x):10+;, npuintinhg hbnbincd t, np

npn2dwa nhpnyph pninp X-tiph hwiwnp £(x) > 10:»

Uwhdwlnid. £ $niGyghw@ Yngynid £ uwhdwbwihwy, Gpt qnynipinia niGbG
wjGwhuh M b m pybp, np npndwl whpnyph pnpnp x -Gph hwdwp
m<f(x)<M:

dnGyghwih uwhdwbwthwynepjwlp Yunbih £ wnwp ywpg Gpypwswthwywb day-

GupwGnepyncG. Gpw gpudhya wipnnenipjwdp pGlwé bt y=m Ly =M nunhnlbpny

uwhdwlwthwyywé tnpwnned:
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f Pnlyghw Ynsynid £ wlhuwhdwbwihwy (ny uwhdwbwihwy) Yybplthg, tpb
qullwgws M npwlwa puh hwdwn gnynipyniG nilh x, € D(F), np £(xo) > M:
Opptwl 3. £(x)=vx $nLiyghwl wluwhdwGwthwy t dbplhg, npnyhtinl nppwt

kL 066 |hGh M phup, Ywnbh b qunG6] wyGwhuh x,, np \/g>M: >

LptGp, np $niGyghwyh uwhdwbwhwynipnibp Ywd ng uwhdwOwhwynipynilp
twwbu YwhudJwé £ Gpw npndwl nhpnyphg: Lnyl wpunwhwjnnipjwdp npqué
dnulyghwa, Ywhujwd npndwlb nhpnyphg, Ywpnn £ (h06] vwhdwGwthwy Jwd ng
uwhdwlwhwl: Wuwbu™ f(x) =x, D(f) =[0;+e0), $nilyghwl ytiplhg uwhdwlw-
thwy sk, huy £(x)=x>, D(f)=[0;10], $nLllyghwl uwhdwhwihwy t Ytiplhg: dbnoh
nbwpntd Gl pnniGws b wutl, np x> $nilyghwl uwhdwGwthwy t [0;10] puwg-
Unipjwl Ypw:

8. dniayghwyh vtdwagnLjl b thnppwagntjb wpdbpbbpp

bdniGyghwyh uwhiwlwithwynipjwl hwpgp ubpunnpbG weGsynid £ Gpw OGGw-
qnijG b thnppwqnt)G wpdtpbtph htw: Ddnlyghwih wpdtiplbphg wdkbwdbép
Ynsynid £ Gpw dGdwagnylb wndtp, huy wikGwihnppp™ thnppwant)b wndtp: Gpt M-p
f dnilGyghwyh dEGwanb wpdbph £, wyw, hwdwdw)t uwhdwadwb

w) gnjncpynth niGh x,, np f(xo) =M,

p) npn2dwGl whpnyph pninp x -bph hwdwp £(x) <M :

Uugwéhg htwnbnud £, np Gpb $niGyghwb nibh dkdwanylb wpdbp, www uwhdw-
Gwthwy £ ytipkpg: 6pb dnilGyghwb nibh thnppwagnylb wpdbp, wwyw uwhdwbwihwy k
Gtipplhg:

Oppliwly 1. dhgnip f(x) =4x-x", x =(—o0+00) : DnLllghwl Ghnlwywglhlp
htitnlyw| whupny® f(x) = 4—(x-2)>, npnbinhg htnbinwd £, np £(x) <4:
Ljwwnh niGbGwind, np £(2) =4, bGgpwlwglnid GGp, np $nlGlyghwyh
utéwagnylb wpdbpp 4-G E 9%ddwp sk GUuuwnb, np dniblyghwh
uwhdwGwihwy sk Gepplhg: NuptdG wyh snibh thnppwanyl wpdbp: P

Oppliwly 2. Showptlp £(x)=x"—4x+7  $nillyghwl: WG Gipluwjwglbiny
f(x)= (x—2)2 +3 wbtupny bgpwlwglnid bhp, np guwllwgwd x-h nbw-
pnud f(x) > 3:Lwwbnd, np £(2) =3, Ywpnn GGp wuby, np $nLGlyghuh
thnppwanyG wpdbpp 3-0 t: Rwlh np f-p ybplhg uwhdwGwhwy sk,
www sniGh ddwaneb wpdtp: P
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JdtipphG Gpynt ophGwybtpnid nhnwpywé dnilGyghwbbpp ywnywbnwd GG pw-

nwyntuwjhb $nLlGyghwbbph nwuh0
y:ax2+bx+c, a#0, x e(—o0p0),

npp wlOpwdwulb nruntdGuuhpdnid £ nuypngulywb nwuplpwgnid: LpGGp dhwjb hb-
nlyw| ophlGwswthnipintlp: Gpb a>0, wwyw pwnwyniuwihG $nLGlyghwh nibh thnp-
pwonyl wpdbp, hul dESwqneb wpdbp® snLGh: Gpt a<0, www pwerwyniuwjhG
PnGyghwl nGh dESwqnLyG wpdbp, pwjg thnppwaqntG wpdbp jniGh:

Qutiwp t undsti, np Gpt $niGyghwl uwhdwbwihwy b ybplhg, wwyw wiww)dwh
nLGh otdwanyb wndtp: Ujuwbu, htnlyw) $nilGlyghwd

100x

f(x)——

T D(f) = [0;400) ,

uwhiwbwthwy t ytinpbhg, pwjg snLbh dtéwagni)b wpdtip:
9. dniGYyghwjh dwpuhdnidh b dhGhintdh YEwbpp
UwhdwbOnid. NpndwG whpnyph x, GepphG YGwp Yngynid £y =f(x) pniGy-
ghwjh dwpuhdnidh Ybw, Gpt qninipynth nbhx, YGwnh wjbuhup
2npwilwyp, nphG wWwwnwbnn pninp x -6ph hwdwp £(x) < f(x,):
Gpb x, Ytwh nplt 2ppwlw)ph pnpnp x -tiph hwdwn £ (x) > f(x,) ,
www x, -0 Yngynd £ £ pnLGlyghwyh dhGhinwdh Ybwn:

Gpti x,-0 dwpuhdnidh Ybw £, www qpnid 607 X = Xo 0 dnllyghwih wpdtipp
dwpuhdnwih Yhwnd Yngdnid £ pnuayghwyh dwpuhdnid: 6pb x,-0 £ $nilbyghwyh
dhGhuncdh Ybwn £, www gpnud BG X = X0 Wu nhiwgpnud £(xo) phul wGdwanid GG
PnGyghwjh dhGhdinid: UhGhindh L dwpuhdnidh YGunbph hwdwp gnjnipyncl nibh
pGnhwlnip wGJwlnd® Epumpbinudh Ybwnbp: dnGyghwih wpdtiplbpp tpuwnnb-

dnudh YGwnbpnud 4ngyned G0 pnayghwyh EpunptiniiGtn:
y A y A

f(Xo)
(x0)

v

vl 5w vl &p
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bdnibyghwyh tpunptidnidh Yewnbpp L EpunpbinudGbnlb nlGb0 wybwnene Gpypwsw-
thwywb deYOowpwlnep)nil: Uwpuhdnidh Yanh 2ppwlwgpnid dnclyghwih qpudphyh
«ntnwé» b nbwh gbp (GY.5w), huy dhGhdnwdh Yewnh 2ppwlwipnid’ nbwh Jun (Qy.
5p): Lywwnblp, np $nLGyghwhb Ywnpnn £ ntGGlw) dh pwbh dwpuhdnidh YGwnbn: Uwh-
Gwhiwb hwdwdwyl, npndwb inhpneyph 6wynpwlybwntpp s60 Ywpnn (hG6) Epunpbdne-
uh YGuwntin:
10. dnLGyghwh dnGnuinlnLpjwh dhowwjpbkpp
Uwhdwlnid. f $nGlyghwb Ynsynud £ winn X pwqinipjwb Ypw, Gpt X -ha
wuwwwbnn gwlyuwgws x, b x, pybph hwdwp x; <x, wwjiw-
Ghg htwlnud &, np £(x;) < £(x,):
Gpb $nilyghwl wdnn k, www wpgniitlnh 06 wpdtphl hwiwwwwnwufuwbned
E $nilGyghwyh 066 wpdtip: Gpypwswihnpblt nw wpunwhwjnynid £ Gpwlnyg, np wpu-
ghultinh wnwhgph ninnntpjwdp ntiwh we awndytijhu, dnilyghwh qpudhlyl wunh-
Swlwpwp pwpépwnud £ nGwh y&p (G4.6w):
Jwdwfu hwinhwnid 60 Gwb wybwhuh $ncbyghwhbin, npnlGg hwiwn x, < x, wuw)-
dwlhg pfuntd £, np £(x) < f(x,): Wnwhuh $nibyghwibbipp Ynsdnid GG pwyb hiwu-
wnny wdnn Jwd adwaqnn(Qy. 6p):

.
>

—
—~
>
[\S}
~
<

yA

)
—~~
2

-

| f(x)

FE(x))

1
0 «

X
N
>

B RO
/
S I

X2

> X
2 (6]

1
vl 6uw. . 6p.

Uwhdwlnid. { $nibyghw Yngynid £ Gugnn X pwginipjwl ypw, tpk X -ha
ywnywhnn guwblwgwsé x, b x, pybtiph hwdwp x; <x, ywjydwbhg

hGwnlnd £, np £(x) > £ (x,):
Lwgnn $nilyghwh wpgniiblbinh wshb gniqplpwg $nilyghwh wndtipltpp
thnppwlnid GG: Gpypwswihnptt nw wpwmwhwjndnid £ Gpwlnd, np wpughulbph
wnwlgph ninnnipjwip ntiwh we pwndytihu, $niblyghwih gpwphyl wunhdwlwpwn

holnud £ nGwh Juwp :
usnn L Gqwqgnn $ncGyghwbbpb nGG0 pGnhwlnp wGqwbnid dnGnunnG $nuGy-

ghwGbnp:
Uhawn sk, np dnclGyghwl dnGnuinnG £ wdpnng npn2dwl wnhpnypnid: Unwyb] hw-
Swfu npn20wl nhpnypp Yunbih £ wpnhtp dh pwbh dwubiph, npnGghg jnipwpwsjne-
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pnid pnibyghwl wdnn £ Ywd Gwagnn: Unwhuh dwubinp (Gpb npwlp dhowlwjptin
G0) Yynsynid GG dnGnnbGnipjwb dhowlw)pbin:

11. Mwppbpwlywh $niayghwabp
Muwppbpwlwb $nGyghwbbpp hwpdwp dnnbp G0 Gywpwaptne Ypyaynn Gplnyp-
GGnp:
Uwhdwlnid. f $nbGyghw Yngynd b wuwppbpwywa, Gpbk gninipnitG niGh
annjhg wwnptp wjGwhuh T phy, np
w) x € D(f) -hg hkwbnwi k, np x + T eD(f) b x—T e D(f),
p) gwllywowd x -h hwowp f(x+T) = £(x):

Ndqwp sk unncgbi, np T-h0 pwqiwwwwnhy gwbywgwd phy GnyyGwtiu $nGyghw-
Jh wwppGpnepynel £ Npbdh wwppGpwlwb $niGyghwb nGh wlphy pwginipjudp
wwpptipnipynGbtin: Wn pdtinhg watGwthnpp npwywh phyp (Gt qnjnipynth nilh)
Ynsdnid £ pnGyghwih hhiGwwb wwpptpnipyniG:

Muwppbpwywb $nilGyghwbbph Yuplnp ophlwybtp GG GrwGyniGwswthwlywb
$nGlyghwlbipp: y =sin X L y=cosx PnLllyghwlbpp wwpptpwlwb &G 27 hhiGw-
Ywl wwpptpnipjwdp® hul y =tgx -p Ly =ctgx-p° T hhdwlwl wwpptpnipjwdp’

sin (x+27) =sinx , cos(x+2m)=cosx , tg(x+m)=tgx, ctg(x+mn) = ctgx :

Muppbpwywb $nibGyghwih apudhyp Ywrenigtine hwdwp pwjwlw b wyl Yunene-
gb| T Gpywpnepjwdp nplt hwndwéh ypw, wylnihtnb wjn gdwwwwnybpp Ypyatp nk-
wh we L dwfu hwpywynp pyny whgqu:

12. dniGlyghwjh gnijgnipinibp b YEGuinnipynLlp

Nhunwpytbp wibwhuh pnbyghwbtp, npnGg npnpdwlb nhpnypp hwdwswih k£
UnnpnhGwwnGtph ulgplwlbnh Gywndwdp, wuhlpd x € D(f) wwjdwlhg ht-
wbntd £, np, Gl (—x) e D(f):

Uwhdiwlnid.  $nGyghwG Yngyned k qniyjq pniblyghw, tpk npnadwb wnhpny-
ph gwlliwgwé x -h hwiwp f(—x)=f(x):
f pniGyghwb Yngyned £ Y dnGyghw, tpb npndwl nhpnyyph
gwllwgwé x-h hwiwp f(-x) = —f(x):
2nijq dnilyghwatip GG, ophGwy, hbinlyw| Gepp’

1
y=x2, y=x4, y =COSX, y:|x|, Y=">:
X
LUGGw GG, ophGwy, hGnlyw| $nLblyghwbbpp’
1 .
y:x3 , Y=, yssinXx, Yy=XCOSX:
X

2nijq pnLbyghwjh uwhdwbnidhg hbnbnid £, np Gpw gpwdhlyp (x,y) Ytwh htn
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dtlwntn wwpnibwynid b Gwb (—x,y) YGwp: dw Gawbwynwd £, np qnyyq dncblyghwjh

qnwdhyb opnnhlGwwnbbph wnwbgph Gwwndwdp hwdwswih puqdnig)nih £ (GY. 7):
UGG PnLGyghwih uwhdwlnihg htnbnid £, np Gpw qpwdhlp (x,y) Ybinh htn

0GYwtn wwpnibwyned £ Gl (—x,—y) YGwnp: Qw Gaubwyned £, np yeGin dncbyghwgh

qnwdhyp YnnpnhGwwnlbph uygplwybnp Gyundwdp hwdwswth puginig)nib t (GY. 8):
A Yy A
y

(—x:y) (x:y) ()

w Y

7
\

—X O X

Uly. 7. 2niyq pnillighuyh qnuwphln UY. 8. bbtun pncalyghuyp qnwphlypn

13. 3wlwnwnpé $nibGlyghw

bdnilyghwih vwhdwbdwhb hwdwdw)l, npndwl nhpnyph Jnipwpwbsynip x - pyh
hwiwwwwnwufuwbned £ dh npnpwyh y phy: IGwpwynp £, np dh pwh x -Gph hwiw-
wwwwufuwbh Gnyl y-p: Gwpbnp npuu G0 Yuagind wyG pnibyghwbtipp, npnlp
wmwppbp x-tph hwiwwwunwufuwbnipjwb dGp GG nGnud wwnpptp y -06p: Unwhuh
dnibyghwltbipp Ynsyned GG thnfudhwpdtp PnilGlyghwbbp: dnGyghwih thnfudhwp-
dtipnipjntGh niGh wwpg Gpypwswihwywb dGyGwpwbnepynib: Upughultinph wrwbg-
phG gniquhtn gwlywgwd ninhn thnfudhwndtip dnilyghwih qpwdphyp Ywd sh
hwuwnid, Ywd hwwnned £ dhwjb oGy yGwnney:

Onfudhwndbipnipjwl 2Gnphhy f optilpp dwlwoéntd t Lu dbY hwiwwwwnwufuw-
Gnepyncl, punn nph E pwqinpjwl jnipwpwGsinip y-h gniquiygynid £ hp Gwhuwybp-
wuwp x phyp” D pwqinipjnilhg: Wu Gpypnpn hwiwwwwnwufuwbniginilGp 6Gnud
Gnp $nilGyghw’ x = (p(y), npp Ynsunud &y = £(x)-h hwlpwnwpd pniblgpw: U40-
hwjin £, np @ dniGyghwyh npndwl wnhpnuypp E pwqinepncGh t, huly wndtipltph
inhpnypp” D-G:

Uwhdwlndhg wGdhpwwbu pfunid £, np thnfudhwpdtip $nilGyghwb hwlywnwndéb-
th £ (ntGh hwywnwné): Iwlwnwndbih pnbyghwbtph Yuwplnp nwu G0 Yugdnid dn-
GnunnG $nLbGyghwbbpp:

Gpb hwywnwnd $nLGyghwyih gnynipyntlp hwumwwndwé b, www wjb qunbbne hw-
Jwnp Gwfu hwpywydnp £t y = f(x) hwwuwnniihg qunbb| x-p° wpnwhwjnjwé y-nd,
www unwgywd pwlwdlh vbe thnfubp x Ly wnwnbiph wnbnbpp:

Ophlitwly 1. Qb y :% $nilyghwyh hwlwnwnén:

< Upnwhwjwntlp x -p° y-h dhengny: NLGEGp, np
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xy—y=2x+1 Yuad x(y—2):y+1,
1
npuntinhg hGwnbnwd t, np x = %: Wuwhuny, jnipwpwlbgnip y-h (y=2) hwiwww-
nwufuwlnio £ obY x, wjuhlpl $ncbyghwb hwywnwndbih k: Onfubind x-h L y-h nb-
1
nbpp Yuunwlwlp hwywnwnpd $nilyghwl y = :—jz: >
Opplituly 2. Uwnnigb, np y =2" $nillyghwl hwlywnwpdbih £, L qunbb) Gpu hw-
Ywnwndap:
<€ Pwih np y=2" $nlGlyghwh wdnn t pyuwyhG wewbGgph Ynpw, www wib hwlw-
nwnatith £ dniGyghwih pwlwdélbhg pfuncd £, np x =1log, y : ®nfutiiny x-h L y-h nb-
nbpp Yunwbwbp, np y = log, x : Wuwhuny™ GnyG hhdpny gnigswjhG L [nquphpiw-
Ywb $ncbyghwbtpp thnfuhwlwnwnd $nibyghwhtip GG: P
Opplwly 3. Ywplnp wnGnbuwghnwlwb dEYGwpwGnipntG nlGh wwhwGownyh
dnubyghwih hwywnwnpd $nilGyghwb: Hhgnp wwhwbownyh dnily-
ghwl npdnudi £ g=d(p) pwlwdlny: dwpplpwg wwhwlownyh optiG-
phg pfuncd k, np wyb Gwgnn $nilyghw £, hGnbwpwp nbh hwyw-
nwpd dnilyghw’ p=1~(q): dbpphlu gnyg t wwihu, np q wwhwi-
pwnlh nbiwpnLd wwpwaph dhwynph qhlp YihGh p:»>

Ophlitwly 4. 9hgnip dnGwpynepynilp, dwiuubind ¢ dhwynp npwdwlwh dheng-
Gap, ponupynid £ Q dhwynp wpwnwnpwlp: Uu wrbsnipjwdp npnp-
ynud £ oh Q=F(c) $nillyghw, npp Gupwagpnid £ ¢ L Q thnthnfuw-
Ywb uGénpntGObph Ywwp: U0, wjuwbu Ynsdws, wpunmwnpuwlywh
PniGyghwbbph dh wwpq nwppbipwy t:

Unynpwpwnp GGpwnpynid k, np wpunwnpuwywb $niblyghwb wann £ pun ¢ wp-
gnuibGunh: Npbdh, qnnipynil nGh Gpw hwlwnwpd $nilGyghwd C=1(Q), nnG
wOjwbnud G0 dwfuubph pnibyghw: dbpohlu gniyg £ twihu, np Q wpunwnpwlp
pnnwnytnt hwdwp hwplwynp t dwiuutp wrGuqb ¢ npwiwlywh Shwynp: P

Swywnwpd dnGyghwih qpudhyl pblywibine hwdwp wwwgnegtlp, np Ynnpnh-
GuuwjhG hwppnipjul A(xg5yp) W B(yo;xo) Ytwnbpp hwiwjiwih GG y =x ninnh
GUwwndwdp:

< Ywnnigtilp AB hwnjwép Ly =x  ninpn ghép, npnGp hwwndud 66 M Yhwnnwd
(@Y. 9): MGwp £ wwwgnrgt, np AB hwindwélb ninnwhwjwg £ y=x ninnhG L
AM =MB: bwnnigblp ACB ninnwOynith GnwGyniGp: UYGhwyn £, np wyn GnwG-
Ynibp hwjwuwnpwupntb £ AC=BC: Rwlh np CM -p wbljwb Yhunpn £, www Y hGh
OGwbl Oholwaghé L pwpdnpnipnih:»
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y A y A
. — y=x
Yo _I_A_(_xo,yo) = y=f(x)
M y=¢(x)

U e EB(}’O;XO)

: > X > X

X0 Yo
UYy. 9. A L B Ylunbnp hwdwswih Ul. 10. Onfuhwlwnwnd pnillghwlbnh

GG y=X ninnp Ghundwwdp qnwphliGlinh nwuwynpnipntln

Ujdd hwinqytiGp, np thnfuhwywnwnd $ncbyghwbtph gpudhylbinp hwowswih Ga
y=x nnh Glwwdwdp (G4.10): bPujwwbu, Lpb (xo;yo) ytwnnp wwwnywbnid
y=f(x) pnillghuyh gpudhlhl, wuww wbnh nbh f(xe)=y, hwlwuwnnipjnilp,
npwnbnhg pfuntd £, np X, = (p(yo) :Uw GQwlwynid k, np (yO;XO) ytwnp ywnwbnid

by =o(x) $nillghuwyh gpuphyha:
Nddwnp st wwwgnigb|, np waénn $nGyghwih hwywnwnpdp Gnylwbu wdnn k, huy
Gdwann dnclyghwyhbp - Gdwgnn:

14. Pwqiwblnwibtph b nwghnGwi $nLGyghwbbph nwubkpp
Udtbwwwng $nilyghwbbpp pwgiwlnwibbnb G6: Pwqdwlnwd GG Ynsyned hb-
nbyw| nbuph $nLblyghwbbpp’

P ( )_ 2 n
W \X)=a,+ax+ax +---+a x , a, =0,

npubn 1 -p pGwbwG phy thuy ag.2;.85, 2, - YwiwwlwG pytn, npnlp Yng-
ynd GO pwqgdiwlnwdih gnpdwyhgltin, n-p Ynsgynd £ pwgiwlnwih wunhdwd:
Pwgiwlnwiltph Ywplnp ophbwybtip G0 hGnbyw Gepp
2 3 2
y=ax+b, y=ax +bx+c, y=ax +bx +cx+d:

Pwqiwlnwalbpp unwgynid G0 x wpgniitlwmh GUuwwndwdp Ywwnwnbiny tiptp
wwnq gnpénnnip)nitl’ pwqiwwwwnynid, gnidwpnid b hwlnid: Uju nbuwybinpg
pwaiwlnwioh wpdtpltph hwynidp npbt nddwpnipnib sh GEpYwywgbnid: UYG-
hwjwn £, np gwiuwgwé puqiwbnwdh npndwh whpnypp (—eo;+e0) puqintpyntla t:

bwplnp dwpbdwwmhywlwb fulnhplbphg £ pwpn $nibhyghwlbph dnunwpynidip
pwaliwbnwabtpny, wyuhlpl tnipJwdé f(x) $nibyghwih hwiwp wyGwhuph puqiwbnw-
dh npnGnidp, npG hGs-np swthwbhanyd phs £ nwpptpdnud Gpwbhg: Uynwhuh pugqiw-
nwdp, wwn nbwpbpnid, hwennnipjwdp thnfuwnphGnid t f(x) -pa:
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Gpt gnudwpdwl, hwGiwlb L pwgdwwwnlydwb gnpénnnip)ntGlGEphb dhwglbbp
Owbl pwdwGdwb gnpénnnipynilp, www Jwpnn GGp Jwquib) Gnp wnbuph $nilyghw-
GGn, npnGp Ynsynid GO nwghnbGwy nLhayghwbbp

ag+a;X+a,X + - +a,x"
R(x)=

by +bx+byx?+ - +b x™

Quwuwnnptl, nwghnlw| $nibyghwl Gpynt pwqiwlnwaibbph hwpwpbpnegnda L
NwghnOw) $nLlyghwbtiph opnhOwybtp G0 hGnlyw GGpp

3 3x-1 xZ+4x-1 2x-1

x+2 "’ Y= "3 0 YT

NwghnGwy $nLGyghwbbph npndwl nppnypp wjl x -Gph pwgincpynllh £, npnGg
nbwpntd hwjnwpwpp gnpn sh nwrdniy:

NwghnOw| $nGyghwbbpb nO60G wlhwibGdwwn pwpn GYwpwahp, pwb pwqiwb-
nwuibbpp: YhpwrenipyntGGbpnid Yupbnp nbp G0 unwpnod wwpqwaneyG inbuph nw-
ghnlwy $nlyghwlbinp’

_ax+b 0
y_cx+d' cr

npnbp Ynsynid GG ynunnpuwljw-qouyhl pnillighwlibn (nt’u ty 184):
15. IpiGwlywl nmwppwlyuwb pnGyghwhbbpp

Ihdbwywb tnwppwywb $nbyghwbtp GG Ynsynid hbinlyw nwubiph $nbyghwlbtinp.
1. UunhdwbwjhG $niGyghwbp' y =x* | o -G qpnjhg tnwppbip nplk phy E: Uunp-
Swlwjhb GG, ophGuwy, hGunlyw) $nbyghwbbpp

1 1
y:xz, y:x3,Y=x/;, y=3x, y=—, YZF, y=XO’62

X
2. 8nigswyhb $niGyghwbbp’ y=a" |, npintin 2-G dkyhg wwppbp npwlwG phy t:
8nLgswyhb GG, ophGwy, hGunlyw| $ncbyghwbtpp
1

y=2" y=10", y=0,7%, y:e",y:[gj :

3. Lnquphpiwlwh $nibyghwlbp’ y =log, X, npwntin a-G dkyhg wwppbp npw-
ywb phy E: 3wdwfu oquwagnpéynn (nqguphpliwywb $nbyghwbbnb GG
y:long’ y =lgx, y=Inx:

4. GnwlwlynLGwswhwlwb $nLayghwbtp’
y=sinX, y=cosx, y=tgx, y =ctgx :

5. Jwlywnuwné Gnwaynbwiwhwlwb pnibyghwbtp
y =arcsinX , y=arccosx, y=arctgx,6 Yy = arcctgx,

npnlghg wnwohl tipyniup npnpdwé GG [-1;1]  dhowlwypntd, huly YtpehG bpyne-
up” wipnn® pywjhl wnwbgph Ypw:
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16. Pwpn dniGlyghw, mwppwlwh $ncGlyghwbtph nwup
Yhunwpyblp y =f(x) $niGyghwb: Iwswhu x thnthnfuwlwGG hp htpphG Ywfu-
qwé L abY wy t thnthnfuwlywlhg' x = (p(t): Quwuwnnpkl, y-p oholnpnywé duny Yuwlu-

qwé k t -hg: Un Jwfunwdp Gywpwagnynid by = f((p(t)) onklpny, npp Ynsynid t pwpn
PnGyghw Ywd f L ¢ pnilyghwlbph hwdwnpniyp:3wdwnpnyplb plGnntGywé
Gawlwyb| fo @ wnbupny fo @=f(p(t)):

Jhdbwlwb twppwywb dnibyghwbbpnd Yuwaobin qubwquwb pwpn $nilbyghw-
Gtp, hGwpwynp £ fwwbu pOnw)lb) pwlwdbbpnny tnpynn $nbyghwbbph guGyn: UG
pninp $nLGyghwGtpp, npnGp utnwgynid GG hhdGwlywb nwppwlwb $nbyghwbtinhg
Jtpowynnp pyny pywpwlwywb gnpénnnipjntbltiph L pwpn $ncbyghwbbp Yuqibpne
uhongnd, Ynsynid GO mwppwlwb pnGlyghwbtn:

Ns mwppwywb $niGyghwbbph Yhpwrwywb ophbwybtp GG (npnp pwgwnnipynil-
Gtpny) wyl $nLGyghwltipp, npnbp hptlg npndwl nphpnyph wwpptp hwnywébb-
pnid inpyned GG tnwippbip pwlbwélbpnyg, hGswbu, ophGwy, hGnlywp

o ):{35, bbph 0<x<10,
, bpb x>10 .

Qnynipjntl nObG pwqiwphy ogquwlwpn ny wnmwppwywb $nGyghwbbp, npnlg
uwhiwbdwhb hhdpnid pOlywé GG funp dwpbidwnhywywb qunuithwpbbp L pwpn d6-
fuwbhqultp:

Unwownnuwlplbn
202. 3wyt $ncbyghwyh wpdtpltinp GoJwé Yhnbpned.

w) f( ) 10-2x, bph 0<x<5,
X)=
3x-15, bpb 5<x<20,’

x=0,3,5,10,20;

3, btpb xe[0;10]
p) f(x)=19 2x-5, tpt xe(10;20] , x=0,5,12,20,40:
0,01x2, tipti x €(20;+)
203. QunGb| $niGyghwyh wpdtipGbph pwaqdncpynilp.
3, bipk 0<x<10, < _
{5, bpb x>10, R) y=rg+10

x|
204. Qpph ubY ophlwyh hOplwpdtipp (npwilbpny), Ywhujwd nwywagpiwlb x fudpw-
pwlwyhg, npnaynid £ hbnlyw| optilipny’

-5x+3500, tpt 100 <x < 00
f(x) ={ -3x+3100, tipt 200 < x < 300
—4x+3400, tpt 300 < x < 500

w) f(x)=

wyybp L dbYGwpwlbp f(140); £(300); f(400) pybpp:
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205.20x30 swthuh unwpwpnph wayniGbtphg htnwglbiny x Ynniny pwnwynruh-
GGp” wwuwnpwuwnygt) £ x pwpdpnipjwip pwg wpynhy: dnbb w)bd pnGyghwd,
nplG wpunwhwynnd £t wpynhyh dwywih YwpudwénipiniGp pwpépnipynibhg:

Qunb6| wyn $niGyghwih npn2dwl wnhpnyypp:
206. GGk f(x+1), £(2x), f(x*) wpnwhuwynnipyntGabnp.

3x-2 _ .2 .
wy) f(X)—X+5 ; p) f(x)=x"-3x+2:
207. QGG $nGyghwyh npn2dw b inhpnypp L wpdbiplbph pwqdncpynilp.
w) f(x)=100-4x>; p) f(x)= 22310:
X
208. Lni6b| hwywuwnpnidp.
w) 202" =7; p) 2¢ " —6=9;
80 3t 4t 2t
q)—— =30 ; n) 10e” -3¢ =7e
1+3-107"
209. Qunltip f(x+3), f(x—4), f(5x), f(2x+4) $nLlGyghwatiph ntiupp.
w) f(x)=vx-1; p)f(x):IO—xz;
q) £(x) =™, 1) £(x) = In(1+10x):

210. Ntpdwgot| wwhwbGownyh th wnwownpyh Qg $nilyghwltiph qpwdhybtipp L
npn2b 2ntyuywywl hwywuwpuwlzenipywb ghGh ne pwlwyp (p > 0, x>0) .
wy) Qd =600—-20p, Qg =40p—-300 ;

B) Qg =p° —80p+1600, Qg =20p 500, p < 40;
624 2
- = —-1:
a) Q4 e Qg =p
211. Uypwlbph wwhwbowpyh L wnwewnpyh Ynptipp npnaynid GG

1
Qd=15—§p L Qs:\lzp

pwlwdélbpny: Nipdwqéky Ynpbpp L npnpbp wwpwlph wybigniyh pwbwyp
p=20 Lunntpjwl pwbwyp® p =16 qlbiph nbwpnty:

212. UypwlOph wnwownyh L ywhwbowpyh Ynpbipp npnaygnid Ga
Q, =p’ +20p—60 L Qg —p~ —10p +1340
pwlwdélbpny: Nipdwaqdt] Ynpbipp L npnzbp wwypwOph wybigniyh L unnipjw
pwlwybtipp p=22 L p =18 qltiph ntwpntu:
213. Cuwnn qpwdhyh, qunbbp dncGyghwih pwbwdlp (GY. 11, 0. 12).
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214.

215.

216.

217.

218.

219.

YA YA

10 f------- 20

14

|

.
>

oF--------

1
1
4
1
1
1
1
1
:
4 X O 3 5

X

I7 1.1
7 uly. 12

Oqutiiny f(x) = x* $nllghwjh gpwphlihg Ywnnighy htinlyw| $nLbyghwltinh
aqnwdhyltipp.

w) x”+1; p) x* -3; Q) (x-2)%; ) (x+3)°;

k) (x-4)" +3; Q) x* —6x+10; E) £(x+4)+2:

1
Oquytiiny f(X)=; dnilyghwih gpuphlhg (x>0) * Yunnighi htinbywy $niby-
ghwatph qpwdhyltipp.

L L 10x+1 1 .
) 2 U Ly Ly
1 2x+11
10 . . _ .
) 3 q) 5 k) f(x—2)+5:

biGtny f(x)=-x" $niGlghwyh anwdhlhg Yunnighi hbnlywy nLlyghwtinh
anwdhybtipp.

w) —x° +3; p) 10—x; q) -(x-1)*;

n) 5-(x-2)"; ) x> +6x+1; q) f(x=5)+20:

QtinlGwnynipjntlp x dhwynp wpunwnpwlp pnnwpybint ypw Swhuuncd £ C(x)
gnuiwp: Nppw’l wpunwnpwip Ywptbh tpnnupyb uanwpting 25 chwynp dwiuu.

2

QtinGwnynipjwlb dwhuubph $ncGyghwih gpwdhyl ninhn qhé t, npb whglned
(2;14) L (5;20) ybwnbpny: Cuwn qpwdbhyh npnpbp dtnGwpynipjwl Swfuup, Gpb
wnuwnpwlph wjwip hwjwuwnp k
w) 3 dhwynn, p) 10 dhwynn, q) 0 dhwynn:
Lywlwyblp x-nyd dtnGwnynipjwl pnnuplwé wpunwnpwlph pwlwyp hwdw-
wwwnwufuwb dhwynnpbtpnd, huy C-nd" npw Yypw Yuwwnwnpywé dwiuup’ npwdw-
Ywb shwynpbtpny: Iwjinbh £, np X L C thnthnfuwwb dGénpynbGEph dhol gn-
JnLpyntG nLbh qéwihG yuw'

w) C(x)=3x+13; p) C(x)= +20:

C=kx+b:
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220.

221.

222,

Npnzti k L b gnpéwyhgltipp, et x =200 swljwh nbwpntd dwiuup Yuagindd k

11 000, huy x =600-h ntwpntd™ 13 000:

Lywlwyblp x-ny dtnGwnynipjwl pnnuplwdéd wpunwnpwlph pwlwyp hwiw-

wwwwufuwb dhwynpbtinny, huy R-nd" npw Jwdwrphg unwgywd hwuntjpp:

Swjinbh k, np R L X thnthnfuwlwl dténep)nLGhGEph dhol Yw hGnlyw] Yuwp®
R=x?+bx+C :

h°Gs Ywpnn bp wubp C pyh Ybpwpbipywi: Npnbp b wwpwitupp, Gpb wpunwn-

pwlph x =20 dwyw|h nbwpntd hwunypp Yuagined £ 2400 dhwynp:

w) Swpuh wywnnibptilwih dwnwjnipjwl wndtpp Ywqdinid £ 400 npwd Guunb-

rwywnéd L 70 npwd’ jnipwpwbsnep Yo-h hwidwn: Ywqib] ninbnph Swfuutiph

dniGyghwl’ Ywhujwsé x  inbinwihnfunipjnilhg:

p) S fuwpybtph wpnwnpwiwuh wiuwlwb hwunwnnil swfuup 150000 npwd

t: UGY qlfuwnpyp thnthnfuwlwG dwiuup Yuqdnid £ 800 npwd: bYwqdbk] wdpnn-

pwlwl dwiuubiph nclyghwl Ywiudwd gfuwnyltiph x pwlwlhg:

q) 3IhnpntGUunpwlywywbh opwlwb hwutnwwnnld dwiuup 50 000 npwd t: 1000

yu/d tEYwmpwtbGbpghwyh thnihnfuwlwb dwhuup Yuqinid £ 1500 npwd: Ywqub|

wipnnowlwb swhuutiph $nGyghwb punn Yy/d-tiph:

w) Iwiwjuwpwbh nwpblwb hwunwnnid dwiuup Yugdned £ $400 000, huy

a6y ntuwGnnp thnthnfuwlwb wfuup® $380: Ntuwbnnh tnwpblwb Juwpéwddwpp

$ 500 t: Ywqub] wipnnpwlwh whnyph $nilyghwh: NpnpbL 2whnyph swithp,

Gpti nLuwlnnGtph phyp 4 000 E:

p) 3hnpntGUunpwluwywbh opwlwb hwuwnwwnib dwfuup 50 000 npwd £: 1000 yy/d

223.

224,

225.

226.

El6yunpwtGGpghwih thnthnfuwywb dwhuup Ywaqdinwd £ 1 500 npwd, huy 14y/d
tGGpghwl Jwdwnynid £ 3 npwdnd: bwqgubp wopnnowlwb whnyph $nLby-

ghw(:

Uwwgnigbl, np $nilGyghwb uwhdwlwihwy £ ybplpg.

w) 3x2-1 yy- 10x2 ) X3
v 5+x2 Py Y= 2x%+43" Yy 241

Uwwgntgt], np npwywl YhuwwnwOgph dpw $niGyghwb uwhdwbwhwy E
dtinlhg.

_ 3x-1 - _10x—5 ~ x+1000
w) Y =5 P)Y—m, QY=
Uwuwgntgtbil, np $niGyghwb uwhdwbwihwy sk GoJwé pwqdnipjwb ypw.
w)y XvXE k] ) P)y— l_XyXE ) .

Uwuwgntgtip, np $niGyghwb uwhdwbwihwy sk ytinbhg (0;400) pwqinipjwlb ypw.
w) f(X)=2X—100; p)f(x):x2—200x; q)f(x)=%/;:
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227.

228.

229.

230.

231.

232.

233.

234,

235.

236.

237.

Uwuwgnrgti|, np npwywb Yjhuwwnwbgph ypw dniblyghwb vwhdwlbwihwy k GGp-
plhg.

1 x+30 1
w) f(x):100+;; p) f(x):ﬁ; q) f(x):4+7xz_6x+10
Lot n"p $nLbyghwbbpb GG uwhdwbwihwy ybplhg L npn°Gp” Gepplhg.
w) x>-5x+; p) 1000 —3x — x~, q) 20—X2; n) x> —500:
Qunbb] $nebyghwyh dESwagnL)b L thnppwaniyG wpdtipGtnp.
w) f(x):z—o2 ; R) f(x):SOe_X2
1+x

1
Uwuwgntgki|, np y=1 X €(0;+00) pnilyghwlb gnibh dGSdwani)b L thnppwantyl

wndtipltip:
Qb $nilyghwyih dtdwagneylG L thnppwagnyb wpdtipltpp (Gpt qnjnipyncl ne-
0G0) [05+00) pwaunipjwl Ynuw.
w) y=30-0,1x; P) y=@; q) y=10+0,2x; n)y= 20

I+x 2
Qunbbp $nilyghwyh dtéwagnylb L thnppwgnyl wnpdtpbtpp (Gpb qnynip)nb
nLGGQ).

I.u)y=X2—6X+200; p)y:200—8x—x2;
1
q) y:%; n)y = V75+10x—x> :
X“-2x+

Qb dnbyghwih dtdwagnyl L thnppwagnylb wndbplGtpp (et qnynipjnih
nLGGaq).

w) y:0,01x4—2x2+200; P) y=300+4x—0,02x3 ;
q) f(x):3«/20x—75—x2 ; nf(x)= %05 ;
X —4x+

Qstip nplk HnGlyghwih gpudhy, nph dwpuhdnidh Ybwnbpb GG x=2-p L x =5 -p,
hul dhGhunwdh Yewnp' X =3 -p: Cuwn gdwanh qunbp $nillghwih kpunptonidGbpp:
Qstip nplk $ncGyghwyh qpudhy, nph dwpuhdnwdlbnl GG y =10 L y =20 pybpp,
hul dhGhdnLip’ y = 5 -p: Cuwn qéwagnph Gtp Epuinptidnidh Yhwnkpp:

Swpyw vk Gpynt whqwd Jupnilgh pniyuywlw qghGp pGyGnud £ 2013p. nw
hwinywwbu plngéyb| t hniGhuh 20-hG, tpp JupniGgh Yg-p ywdwnydb) £ 50
npwiny L ubwwbdpbph 20-hG, Gpp Jwpnilql wpdtp 70 npwd: Swpjw wib-
Gwpwnén ghGp® 800 npwi/yg nhwnybp b hniGdwph 20-hG: Ywqob] dwpbdwnh-
Yuywh dnnbp (gpwdphyh wnbupnd)” Ghupwanpbine JwpniGgh qlh Juiudwont-
pjntlp dwiwlwyhg:

Lawlwytlp f(x)-nY opyw t wwhhb, wybih unnyq (t-At+A)  dwdwlwlw-
hwinywdénid (Yunbh L, oppbwy, 4tipglbp A=5 pnwb) wwpuh Swnwjnipjwb
qulg-wywuwndbplbph phyp: dhtwywagpwywb wnyjwbbpp gnyg GG wwihu, np
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238.

239.

240.

241.

242,

243.

244,

245,

246.
247.

qwbqbpp hwwnywwbu hwdwfuwbnid G0 wrwynuywb 83°-h0‘ 20 quwaq, L Gptyn-
jw 19%°-hG 30 quilig: Quligtipp hwinywwbu wwlwu GG (hGned 15%°-ha" 5 qula,
L qhobipdw 4%°-hG" 2 qulig:

Lwaqut] dJwpbdwwnhywywb dnnbp f(x) $niblyghwih gpnudphyh nbupnd” GHw-
pwanpbipnt wwuwnybpbbph thnthnfunipyntGb opdw plpwgpnty:
Uwuwgntgtif, np $nilyghwb wdnn £ Gdwé dhowlwjpntd.
w) y =/5x-20 xe[4;+00); )] y=x2—4x+5, xe[2;+oo);
Q) y= XX , Xe (—oo,+oo) : n) y=log, (X2—6X+10) , X €[340):
Uwuwgnigtil, np $niGyghwb Gwagnn £ Gpdwé dhowlwjpned.

w) y=-2x+80,x e (—0+wx) ; p)y:x_—llo,xe(lo;m);

~0,1x+20

Q) y = x> —100x + 200 , x €[0;50); ny=e , x e (—o0pto0) :

8niyg nw $nGyghwjh dnlGnunlnipynilp” Ywrenigbing Gpw qpwdhyp.
X
3 10-x , biph x€[0;2)
w) f(x)=9x-2, tpk x€[3:6) ; p) f(x)=112-2x , tpk xe[2:4):
2x-8, bipk xe[é;lO] 10-1,5x, bpb XE[4;6]

, tipt x€[0;3)

QunlGb| $nLGyghwyh dnGninnbnepjwb dhowywyptipp™ Ywnenegbiny Gpw qpudhynp.

2 . 20-x , bphb 0;10
w) f(x): X , btipti xe[O,l'O) ; p) f(x)z ) X P! xe[ ) :
120-2x, bipb xe[10,60] x“-90, bpk Xe[lO;ZO]

q) f(x)=20-3x|, x e[0;40]; n) y=>5-|x-3,x <[o;10]:
QunGb inpdwé pnGyghwyh hwhwnwnéd $nilGyghwb (242-247).
2
w) y=3x—-1; p)y:gx+3; q.)y=x32
4 1 o
UJ)Y:E, P)Y:ﬂ, q) y=2 :

x—1 3x+6 1
w)y:m! p)y: X—l, q-)y:;“’}
w) y=vx2; P y=x"; a) y=(2x+5)":

—2X+5
w)y=¢; Py =lgx; @ y=e
w) y =sinx, {723} p) y=cosx, [0:x];

248.

q) y =tgx, (—ggj n y=ctex, (07):
Npnzt wwhwGowpyh hwywnwpd $nGyghwa.
600 -0,01p

Lu)XZE; p)XZO,4C
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249.2tnbwpynipjwl wpmwnpuywb pnibyghwb npynid k Q:2,fc+9—6

250.

251.

252.

253.

254.

255.

256.

257.

pwlwdlny (dGrGwnpynipjntlp, Swiuubingd ¢ dhwynp npwdwlywb dhonglbin, pn-
nwpyned £ Q dhwynp wpunwnpwp): nGtp Swiuubph ¢(Q) $nLlyghw:

Uwpwlph ywhwbownyh $nbyghwb npynd £ x = E.%, p =1 pwlwélny:

Npn26 L dGYOwpwGE] nmbGunGuwghwnnptl.

w) hwuniph R(p) dnilyghwl’ ywujws p qlhg;

p) hwunyph R(x) $nilyghwl’ Ywiudwé x pwlwyhg;

a) R(p) dnilyghwih hwlwnwndp;

n) R(x) $nellghwh hwlwnwndp:

Npnptip wnwownyh dncGyghwih hwlwnwndp.

w) x =p+10p—200,p>100; p) x=0,03In(0,1p>~99),p=10:

GGl wrwohl Ywngh wyb puqiwbnudp’ ax+b , nph qpuidbhlyl whglnud t (1;5)
L (4:2) Ytwnbpny:

Qunlb] wyb pwnwyniuwihl Grnwlnwdp® ax” +bx +c, nph gpwdhyld wbglnid k
(1:8), (3;10) L (5:4) Ytntipny:

QunG| 3-pn Ywngh wyl pwqiwnuip Py (x) = ax’ +bx” +cx +d , nph gpudhyG
waglnud £ (0;5), (1:1), (2-1), (3:5) Ytwnbpny:

Npnatp a2 L b pytipp, Gpb ¥y = $niGyghwyh gpwdhyb whglnid £ (0;12) L

ax+b
(10; 0,75) Ytwnbipny:
2x-3

x by thnthnfuwwGGtph wfudwdénipjnilp Gywpwagnpynid £y =210 pwlwdlny:

X thnthnfuwlwbp Ywfujwé £ oby wyp t hnthnfuwlwbhg x=100-5t ontilpny:GunGh|.
w) y-h Yuiudwénipywl onptilipp t thnthnfuwlwlhg;

P) X -h Ywiujwénipjwl ontilipp y thnihnfuwlwihg;

@) t-h Ywluwenipjnilp y-hg:

Coytpnipywl R(x) hwunipp (016. npwany), Yufujwé Jwdwnph X pwlwyhg
(hwqup ShwynpGtpny), tipyned £ R (x) = 10x - x° pwlwélny: Ywdwnph dwyw-

L0, Ywhudwé gndwgnuihb ¢ dwiuutiphg (hwqwp npwabtipny), Gupwagnpynid k
1000 , .

X = 12—m optilpny: Gunlb

w) gnjwgnuwjhb dwfuuh pwbwyn, npb wwwhnynid £ Jwdweph X =7 éwdwp,

p) anjwgnuwjhb dwfuuh ¢ pwbwyn, npb wwwhnynid £t wrwybjwagnyb hwuntp,

q) paybpnepjwl wnwybwagnyb hwuntpp:
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258.

259,

260.

261.

262.

263.

264.

265.

3tnwaph hwnnpniwl hwunwnnet éwhuup Yuqginid £ 200 npwd, huy jnipw-
pwlsnip pwrh hwnnpniw dwhuup® 20 npwd: bwqobk] pGnhwOnwp dwfuubiph
$nlyghwl’ Ywfuyws pwnbiph x pwlwyhg:

Laybpnipjwl hwunwwnnl dwhuup OGY wpwpnid Juqdnid £ 120 000 npwd:
Uhwynp wpunwnpwGph thnthnfuwywl Swiuup Ywqgind b 300 npwd, huly
Jwdwnph ghGb £ 500 npwd: Gl .

w) wipnnowlwb dwiuutiph $ncbyghwd,

p) wipnnowlwh hwuniph $nLlGyghwa,

q) wapnnawlwb pwhnyph $nilyghwa,
n) Swiuuwdwdéydwhb Yewnp:
X Ohwynp wpinwnpwph pnnunpydwb ¢ plnhwnep Swiuup npndned £ wingne-

uwy 1-ny.
Unyntuwly1. Unyniuwly 2.
X C X p
200 16000 80 900
350 19000 120 2100
650 25000 200 4500

Quwuwwnyb, np € -h ywhujwénipintlp x -hg Ywpbih t hwdwpb] qéwjhG: Npn-
261 hwuwnwuinnib L thnthnfuwywb dwiuubipp:

Laytpnipywb P whnypp, Ywiujwé wpunmwnpwlph x dwywihg, wnipygnid £ wn-
Jniuwl 2-ny: Qwuwnwnybp, np 2whnyph $ncGyghwb Yupbih £ hwiwnpbp géwjhG:
Lwqub] wyn $nGyghwb: Npnb pGyEpnepywl hwuwnwwnnit dwiuunp:
QtnGwnpynipjwl hwuwmwwnnid dwfuup Ywaqinwd £ 600 dhwynp, huy Swhuuw-
Swoyiwb pwlwyh £ 50 dhwynp (Swhuuwédwddwh YEwnnd hwuniypp hwyw-
uwp kE pGnhwGnip dwhuuhb): Ywqut) pwhnyph dnGyghwl wyl hwdwpbiny
qowjhG:

Swpuh wywnnibptlwjh ghlp 6000 nniwn £, huy nwpblwb dwqwénipyniln
Ywquntd £ uygplwlwb wpdtiph 10%-p: Swpdw dbe wndtiph wGyniip hwdwnpt-
iy hwywuwpwswih Ywenigh] qGh Yuiudwénipywl qpuibhln dwiwbwyhg'
wnwohyw hhbg nwphGGph hwdwp:

Lowlwyblp x-ny $hahywlwb dwpdbh gbpdwunhdwbp pun 8Guhniup uwln-
nwyh, huly y-ny’ Gneja dwpdbh gbpdwuwnmhdwlp pun dwpbbhwjwh: X Ly thn-
thnfuwlwG dténpyntGGbph Yuwl wpnwhwyndnd £ qdwhG dncGyghwyny:
Npn2G win $nibyghwh, tpb 8Guhniuh 0°-h0 hwdwwwunwufuwbnid £ dwpko-
hwjinh 32°-p, huly 100°-hG" 212" -p:

Npnztip wpnwnpnepjwl dwiuuwdwéydwb Yenbpp L dGnbGwpynipjwl wnwyb-
(wagnylb whnypp, Gpbt wdpnnowywb hwunyph L wdpnnowlwl Swfuubiph
$nilGyghwlbpp inpynid G0 hbnbyw] pwlwélbpny
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266.

267.

268.

R (x)=550x-0,1x",  C(x)=30x +100000:

Uwnpwbph wwhwbowpyh L wrwownyh Ynptipp npnpyncd GG

p=50-0,4x —0,2x"° L p=0,1x" +0,6x +10
hwwuwnpndGGpny: Npn2GL 2niyuywwl hwjwuwpwyzenepjwlb p ghlp L X
pwlwynipyniln:
Luwl vwph wnwy (hwdwnb dwdwlwyh qpnyuywl ywh) pwnwpnid wwpned
Ep 600 hwqwp dwpn, nmwu nwph wrwy 720 hwqwp dwpn, huy wjdd 880 hw-
qun: Nppw’0 Ynwrnlw pwnwph pGwysnigjntGp 10 tnwph wig, Gpb hwdwntGp,
np wyl wanwd £ pwnwyniuwihG $nilGyghwih optibpnd:
Swlqunywb nnilb niGh 100 ubbywy: Gpb jnupwpwbsynip uklGyuyh Qwpwpwlywh
Jwpéwysdwpp hGh 60 nniwp, wyw Ygpwnbgytl pninp ubOywybbpp: dwpéw-
Jawph htunwaquw wikh oh pwpépwgnid 2 nnpwpny, wewpy £ pbpnid 06y ubGyuyh
sqpwnbignil: 3nipwpwbynip ubOjwyh hwuwnwwnnil éwhuup Ywagdnd £ 10 nn-
Lwn: 2pwnbgqws jnipwpwbygnip ubGlywyh uywuwpydwb thnhnfuwlywb Gwiuup
Jwquntd £ 20 nnpwp: Npnztp Jupdwydsdwph swihp, npG wwywhnynud £ wow-
gbwanyG whnyp: Unwybjwanyb pwhnyph nbwpentd pwGh” ubGjwy £ dGnud
pwihnip: Npnpt pwpwpwwb wrwybiwagniyb pwhnypp:
8nwgnul: Gwaqily wwhwlownlhh qéuyhl pniGlhghwl, wuww hwunyph pnill-
ghwl L Swfuulinh Qduyhl pnilGlhghwl.: UiGnihbnl wqdly pwhnyph pnill-
ghwi:
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QLNFhu 4
uNMULULNEE3NFLLEN G4 CUreer

§1. 3wpnpnwlwbnipjwl uwhiwbp

1. P°G3 £ hwpnpnwlwGnepjnLlGp

Sweonpnwywlnigynih GG Ynsynd wyl pnbyghwbtipp, npnlGg npnadwl inhpnypn
pGwlwb pytiph pwqincpynill t: dniGyghwih plnnbwd wndbpltpp Ynsyned G0 hw-
onpnwlwbnipjwl wlnwibtp: Ujuwhund, hwonpnwlwbnipjniGp 6h ontbp £, npny
Jntpwpwbgnip pGwywb pyh hwdwwwwmwufuwbnid £ dh npbt ppwywb phy: CGnnLG-
Jwé £ hwonpnwlwlnipynilp gnpby ay, a,, as,... nbupny:

Lwbh np hwonpnwywbnipynilp $ncGyghwyh dwulwynp nbuwy b, www Yupbih t
funutip Gpw qpwdhyh dwuhG:3wonpnwywlnipjwlb qpwdhyp dhdjwlghg wlpwwn
yGwbph waybpe pwainepnil k:

Opplitly.  9hgnip A gnudwnl wywln £ hwGd0dwé nwpblwb 10% pwhny: dbpw-
hwdwpy Ywwnwnpdned £ vwnpblwb 06y wbhqwd”™ pwpn innynulbph ufub-
dwjny (nb'u tp 138):
Lwlwytbp n-ny wwphGtiph phdp, huy A -nd’

uwwuybh qnudwpp n wnwph hGwnn: A, pdGpp Ywpth AA

E npngbp hbnlywy pwlwélng A, = A(1+0,1)", pun £

nph, jntpwpwbgjnip pwywb n pdh, hwlwwywwnwu- 2

fuwlGbgynid t dh npnpwyh A, phd: 3wenpnuywlni- 3 ‘
3 H H H H .

Pjwl gpwdhlp Gwadywo b waytpg pynd dhayulighg T o gu)

wlpwuwn YGwinbphg (GY. 1):
Ul. 1. Jwonpnwlywlnipiul
Jwwinjwwbu ogunwlwp £ hwenpnwlwlnipjwl ywwn- anuwphlin

ytpnudb hppl Yenbph pwqdinignid’ pywyhl wnwbgph
dpw: 2wbwp £ Jwnéb, np, nppwl hwonpnwywlnipjwl wlnwdh hwdwpp 066 E,
wjlpwl Gpw G hwiwwwwnwubuwbnn Yeunp wybih wo £ pdwyhl ninnp Yypw:

Oquwywp £ Gwl hwonpnwywbnepjwl UGYGwpwlnipintGh hpple  thnthnfuwyw
otdnipjwl, npp hbppny plnnilnud b x;, x5, X5, -+ wpdtiplbpp:

2, 3wonpnwlwbnipjwl uwhdwbp

Swdwfu, hwonpnuywbnipjwl wlnwibtnb hptbg waytine thnthnfunpywb plGpwg-
pnty, nppwl wubu dninblnid GG 6h npnwyh a pyp: Uw Gawbwynid £, np hwonpnw-
Ywlnipjwl wlnwabtph L a-h vwppGpnipnch, h ytpen, nppwl wubu, thnppwlnid

-122 -



E: 6pb, hppl thnppnipjwb swthwGhy ytpgltGp GniyGhuy wobplwyw)bih thnpp nplk
€ npwywh phd, www, hGs-np hwiwnphg ujuwé, hwonpnulwbnipjwl wlnwibbph L
a pyh nwpptipnipyntOp nwnelnid £ npwhg £ wytih thnpp: Uu nGwpncd pnniGwé
E wuby, np a phyp wyn hwonpnwwbnipjwl uwhdwa £ L gpnid GG
a,,a,,a,,---—>a:
Wu gnbiwdlhb qnigplpwg plnniGwé E Gwb hnlbywp®

lim a, =a:
n—oo

Swlp hwonpnuywlnipjwl uwhdwbh Ggphin  dLwybpwndp: Ywubkbp, np
a,,a,,a,,---— a, ipb Juiwjwlwb & npwywb pyh hwiwp Ywnbih £ qubb] w)G-
whuh n, pGwlwG phu, np

‘an—a‘ <e,tpt nz2n;:

Uw Gowlwynid £, np uhuwé n; hwiwnphg, hwonpnwlwbnipjwl whnwdibtph L a
pyh nwppbpnipnilp pwgwpdwl wndbpny thnpp £ nwrlnud € -hg:

Swonpnwywlnipjwl uwhdwll nbh gwynnid Gpypwswhwywb oEYGwpwlne-
pintl: 6pb a,a,,a,,---—>a, www a Yhwnh hGswhuh 2powluwyp b ytpglbGp (ptiynig
swthwaquwbg thnpn), ujuwé nplt hwdwnphg, hwenpnwwbnipjwl wlnwiGbnl payws
G0 wyn 2powyuwypned: Uw Gowlwynid £, np a 4Gwnh wyn 2npwlwyphg nnipu Yupnn GG
g0yt hwonpnwlwbnepjwb dhwjb ytpowynp pyny wlnwibbp:

Pujwuwbtiu, nhgnip a,,a,,a,,---—a: topwnnptilp €-p Juwiwjwlwl npwlywb phy
£ UwhiwGh vwhdwGiwG hwdwdw)l, ujuwd npnawlh n, hwdwphg, wtnh nibh
‘an—a‘ < ¢ wlihwywuwnnipyntlp, npG hwdwnpdtip £ hGnlyw hG

a—g<a <a+e, bpbnxng:

Uw | htiGg Gawlwynid £, np hwenpnwywlnipjwl n, -hg utié hwdwnpbtipny wa-
nwuiGtipp pGYywé GG a Yenh (a—e.a+e) ppowlwypned:

Ujuwhuny, tpt a phyp hwonpnuwwbnipjwl uwhdwah b, wwyw Gpw wlnuwi-
G&n0 wGybpe Ynrnnwyynd GG wyn YEwh 2nipep:

Uju hpnnnipjntbhg wybwnent Gpunid £, np hwonpnwywbnepynilp sh Ywpnn ncbG-
Gwy Bpynt uwhdw: Gpb 0h wwh GGpwnptlp, np a L b pytipp Gnyl hwonpnuywbne-
pjwl uwhdw0 GG, wwyw YhwGqblp hwlwunipjwb: huywwbtu, pwhh, np dhown k] Yw-
pth £ plGupb wyn YGwnbph shwwndnn 2npwlw)ptin, www hwenpnuywbnepjwl wi-
nwdilbpp s60 Yuwpnn dshwdwdwlwy Yninwydbp wyn 2npwyuyptinhg jnipwpwbsjne-
nnLy:

Nhunwpytibp hGunlyw hwonpnwwbnepynilp® 2, 5, 2, 5, 2, ...: Ujuntin a, thnthn-
fuwlwlp pGnnilned £ dhwyb Gpyne wpdtip™ 2 L 5: Rwhh, np hwonpnwywbnipjwb wa-
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nwuiltpp s60 Yniinwyynid nplk pdh 2nipop, www  hwonpnwlwbnepynibp uwhdw
sniLOh:

Nhunwpytbp Lu d6Y hwonpnwlwlnep)nb 2, 5, 8, 11, 14, ..., nph wlnwiltpp
qlwny dGéwhnd 60" qbpwqwbgbin wdkh dh phy: COnnGdwé £ wub, np tnpwé
hwonpnwywlnipjwl uwhdwOp +o0 -0 :

3. Onirquitin b mwpwikn hwenpnuwywlnipjnLGGtn

UwhdwGh wnrniiny hwonpnwwlnigjntGGbpp Yupbih £ pwdwb) Gpbp fudph’

1. hwonpnwlwlnipjniGhtp, npnGg uwhdwlp nplk phy L,

2. hwonpnuwywbnepyniGGtp, npnGg uwhdwbp wadGponip)niGa k,

3. hwonpnuywlnipyniGhtip, npnGp uwhdwb snLGGG:

Unwohl nbwpnid hweonpnwywlnepjnilp Ynsynid £ gniquidbim, huy Gpypnpn L
Gppnpn nGwpbpnd” nmwpwdbun:

Lwuwntibp htnlbyw| oqunwlwp thwuwnp. Gpt hwenpnwywbnipjwb uygphg hbnwg-
GGOp JGpowynp pynd wlnwabtp, www Gnp hwonpnwlwlnipynilp «dwnwbgniiy k
Gwhuyhl hweonpnwywlnipjwl gniqwihwnnepjwl Jwd wnwpwdhnnipjwl hwwnyne-
pjntbp: 2niquihnnipjwl nGwpned Gw niGh Gnyb uwhdwGp, hGs0 ntGh uygplwlwh
hwonpnwywbnipynilGp:

Pninp gniqwibin hweonpnwlwlnipyntGObnG nlG0 dh Ywpbnp pGnhwGpnepyniG:
Uwwgntgyntd £, np gniquibin hwonpnuywbnipjwl pwdwywlbwswih 066 hwdwnGb-
pny wlnwibbpp, nppwl wubu, dnwn GG dhdjwlg (nbu wnwownpwlp 285): Ghown k
Gwlk hwywnwy wlnnuwip Gpb hwenpnwywbnipjwlb pwyjwlwlwiwth UkEd hw-
dwpbGbpny wlnwdiGbpp nppwl wubu dnn GG dhdjwlg, www hwpnpnwljw-
Gnipjnilp qniquibtn k-

4. 3wqbgywénipjul dwlwpnwy
Swuluwgnipyntbp dEYGwpwGElp ophlGwyh dpw: Unwohl Ywd Gpypnpn wlbhpw-
dtainnipjwl wwpwlph wwhwbownyp, Ywjuwé uywnnnltiph dhohl Glwiwnhg, Yw-

ptLh £ dnnbwynpti d;.d,,ds, - hwenpnwlwnipjwl A

inbupnd, npwntin d, -nd Gwlwydwé b wywhwbywpyp d -
n dhwynp Gwdwnh nbwpnid: Uu hwonpnwywbnipjwl .
uwhdwlp® o

d=limd,, =

n—oo

Y

= |l-----=--=---

nth wwnpg nGnbuwghinwlwb dGYGwpwlnipintd L

. UY. 2. Uwhdwlnp npwbu
Ynsyncd £ hwgbkgywénipjwl dwlwpnuwy (GY. 2): > huigbgdubnpul Gl
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5. UGYLpp utd hwonpnuwlywbnipniGGtn
Nhunwnytbp 10, 20, 30, ... hwonpnwywbnip)nilp: Nppwh £ d&é |hGh M phup,
hwonpnwywbnipjwl wlnwilbpp” uyuwd nplk hwiwphg, nwrlnwd GG Gpwbhg O6é:

Gpt ybpglblp b wybh 066 M phd, www GniyG hwonpnwlwbnipywb wlnwdbbpp

uluwé UGY wy hwdwphg, 066 Ynwrlwb Gwl wn M-hg: COnnGwé b wubl, np

npqwé hwonpnwywlnipyntbb waytipe 0té £ (hwdwbwpwn, hown Y hGbp wub] «wG-
ytiny uGéwgnny):

Uwhdwbnid. Ywubkbp, np a,.a,.a,,--- hwenpnuywbnipjntGt whGybpp ks £
a,;,a,,a,,--- >0, iph quwiwjwywbt M npuywbd pyh hwiwp gqnjni-
pynth nGh n, pGwlwb phy, npja, |>M, pk n=>n;:

uaytipe vté hwonpnwywbnipywl hwdwn pnniGywé t Gwb nlglgo a, = gpblwalp:

Opplwl. dgnip a-G pwgwpdwy wpdtipny 1-hg 066 nplk phy £ Ja > 1: Uwwgnt-
ghilip, np a" hwonpnwlwnip)ntGh whytipy L6 L

2 3 4 5
a,a ,a ,a ,a ,---—>00:
Puywwbtiu, hGswhuhG £ (hGh M npwlwl phyp,

6. UGYtLpp thnpp hwenpnwywbnipjniGhGbn

an

>M htiignp n >10g‘a‘ M: p

Uwpbdwwnhywlywb wlwihgnid Ywpbnp nbp 60 Yuunwpnid wjGwhuh hwonpnw-
Ywlnip)nLGGEpp, npnGg uwhdwbGp 0-0 £

aj,a,,a3, - —>0:

UwhdwOh phdwuwnp hwdwdw)l, nppwb E thnpp plGuptlp € npwywl phup,
hwonpnwywbnipjwl wlnwibbpp” ujuwéd nplbt hwdwphg, pwgwnpdwly wnpdbpny
nwrbnid GG Gpwbhg thnpn:

2pnjh dgunnn hweonpnwlywlnipyntGbbnl waqwbnd 66 whybpe thnpp hweonpnw-
YwlnipntGGtip (gnigt, dhow YhGbp waodwlb) «wbytine thnppwgnn»):

Nddwp sk wwwgneghy, np Gpb my, m,, ms,--- hwonpnuywbnipnLGb wbytiny vGé

1 1 1

E, wyw —,—,—,--- =0, wyuhlpl wGytpg thnpp t: Ghown £ Gwl hwlwnwyp™ tpb
my mp; mj
0, 0,,05, - hwonpnwlwlnipjniGb wGdtpe thnpp £, www 0%10%20% hwonp-

nwlwbnipntGl waytipy 0G6 t:

uGdtpe thnpp hwonpnwywbnipyntGGbph Gwlbwynipynilp dGdwwtu wwjiwlw-
ynpqwé t hbtnlyw| thwuwnnd: Gpb a phyp {xn} hwonpnwywbnipjwl uwhiwaa k,
www wjn hwonpnwlwbanipjnilGp Yupbp £ aGplujwgbl) hnljw) wmbupny’

X, =a+(xn, n=123,---,
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npwnbn {an} hwonpnwlwbnipjniGl waytnpg thnpp k:

Muwpg npwdwpwlnipjnilp hnipnud £, np Gpyne wGybpe thnpp hwenpnwywbne-
pJnLtGGph gnudwpp, wmwpptnpnep)nibp bW wpunwnpwip GnyGwbu wbaybpeg thnpp hw-
onpnwlwlnipyniGGtp GG, hGsp, vwlyw)b sh Ywpbh wOnt GpwGg hwpwptpnipjw
dwuhl (nb'u 286 wnwownnwpp):

Oppliwly 7. %hgnip a-G -1-h L 1-h wpwGpnid gqunGynn nplk phy £ fa<l: Uww-
gnigtilip, np a" hwenpnwlwbnigyntGh whdbpe thnpp t, wyuhlpl
5

2 3 4 .
a,a ,a ,a ,a ,---—>0:

hujwuwbu, Juwiwjwywb ¢ npwywb pyh hwiwp inbnh nGh

an

<& wlhwjwuw-
pnipjnilp, htGg np n > log‘a‘ ¢ :Opphlwy a=0,5, ¢ =27 nbwpntd n >30:p
Ophliwly 2. UwhdwGGbp hwpybihu ogunwlwp b Gywwnh niGbOw] hGnbywp wwng

hwywuwnnipjntGGGpp’

w) lim n =00 limn’ =0, limvyn=0  lim¥n=ow:
n—o0 n—oo n—o n—o
li ! 0 li ! 0 lim ! 0 li ! 0
im — = m —& = = im—=0":

P) n—oo 1 ’ n—»0 n2 ’ n—)oo% ’ n—>m %/H ’

. 1 - ) 1 ) 1

q) lim —=0, limlOn:O, im - ——=0: lim_—-=

n—om 2 n—»o n—o (1,03) n—w lgn

7. UwhdowGEph hw2ynidp
Ptnptd. bpk a, L b, hwenpnwlwhnipjnGGkpp qniquibn GG

lim a, =a, limb =b,
n—oo n—oo

a
wwuw gniquibwn GG Gwl a +b ,a —b ,a b, b*n hwenpnwyw-
n
GnipniGGEpp (YEpehGh wjb yEpwwwhnipjwdp, np b #0), pln npnuy’

1. lim (a,+b,)=a+b; 2. lim (a,~b,)=a-b; 3. lima_ -b, =a-b;
n—oo n—oo n—oo

an

4. lim — = 5 lim ma, =m lim a_ = ma
n—oo bn b ’ n—oo n n—oo n
Onhluly. Swyt) hbnlyw| uwhdwGGbpp’
lim 222 im 227 o) tim
w now n+3 P) noo n’+l @) ngrgo 100+n ’
n) tim (Var100—vn); ) lim > :3 :
n—>o0 n—owo 5

<€ w) Uninnpwyh hwidwnppsb ne hwynwpwpp pwdwGbing n-h ypw' unwbGwbp’
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- 522 lim [5——] lim 5— lim 2
) n— o n _ n—oo n _ n—>o  n—oool 5-0 — 5.
111’1173—111117_ 3 - 3_10_5
n—wo N+ LIl W T (H*j lim 1+ lim = "

n n—w\ N n—c  n—oll

p) Unuinnpwyh hwdwphsb ne hwjnwpwpp pwdwObOp nz—h Jpw’

2 1 lim 2 1
. 2n-1 . n n n—oo\ N nz 0—0
lim —— = lim = I 2116':0:
n—>o n“+l  now 1+72 lim (1_‘_72)
n n—oo n

q) 3wdwnhsb nL hwynwpwpp pwdwGbing n-h ypw L hwpyh weGbiny, np Gnp Yn-
wnnpwyh hwdwnphsp dqunincd £ 2 -h,huly hwynmwpwpp® 1-h, junwbwbp®
2 n+l
im —— = lim —-2-
n—w 1004n pow @+1
n

n) Uninwhwjwnnepjnilp dLwihnfutlp hbnlyw| Yepw
(Vn+100—/n )(Vn+100+/n) 100
lim (vn+100— =1l =1 :
Jim (n100~n) = lim Jn100 4 s NA+10044m
Liwuwnblp, np Ynunnpwyh hwdwphsp hwunwnnib £, huy hwyjunwpwnpp, n-h 06-

6wgiwlp gnigplpwg, wluwhdwl wdnd E: IGnbwpwp, Yninnpwyp dgunncd k
annsh: Wuwhung lim (Va+100—n) = 0.
n—»ow

) Unnnpwyh hwiwnphsG ne hwynwpwpp pwdwabind 5" -h dpw b Gywwnh neGb-
Gwiny, np |a| <1 nbwpntd lim a” =0, YuinwGwap’
n—»o0

2\ (3!
— + —
2“ 3“ ( j ( j ! !
lim 2 = fim 222N i (gj + lim (éj ~0:p
n—»w 5 n—»m 1 n—wo\ 5 n—wo\ 5

8. UwhiwlOwthwy hwonpnwlwbnipjniGGbn

Swonpnwywbnipynilp Ynsyned £ uwhdwbwihwy 4ybplhg, tGpt gnynipyniG nibh
wjGwhuh M phd, np Gpw jnipwpwgnip wlnwyd sh qbipwqubgnd M-p a <M,
n=123---:

Gpb hwonpnuywlnipjwl wlnwilbpp 066 GG (Ywd hwywuwn) dh nplk m pyhg,
www hweonpnuwywbnipjnilp Ynsynid b uwhdwbwihwy Gepplhg:

Swonpnwywbnipynilp Ynsgynid £ uwhdwlwihwy, tpb 0w uwhdwlwithwy t L Jb-
3n-2

nlhg, L Gtipplhg: Ybipbhg uwhdwlwhwy hwonpnwywbnipjwb ophlwy £ a, =

2
hwonpnwlwbnipynibp: Puwuwbtiu, a, -p Yupnn GOp Gepyuywgltpa, = 3—3 inbiupny,
npwintinhg htwnbnid £, np hwonpnulwbnipywb pninp wlnwdGtpp thnpp G0 3-hg:
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30

Utpplhg uwhdwOwthwy hwonpnwywbnipjwb ophlwy £ a, :20+% hwonpnw-
whnipjniGp, nph pninp wlnwdbtpp 466 GG 20-hg:

Jdtppwynp uwhiwl niGhgnn hwenpnwlwbnipjniGp uwhdwbwithwly k, wj-
uhbpl gnynipyntl nGbG wjlwyhuh m L M pdbp, np hwonpnwywbnipjwb pninp wo-
nwuibbpp qunGynid G0 npwlg wpwbpnid®

m<a <M, n=123,---:

MGnowb hhdpnid pGywé £ wyb hpnnnepynelp, np gnequidbin hwonpnwywbnepywb
wlnwibbpp Ynenwyywé G0 uwhdwbh onipep L hGnbwpwp s60 upnn nwpwéyb
nbwh waytponcpynih:

Ujuwhuny, tipt hwonnyh wwwgnigti|, np hwonpnuywbnipjnGh niGh yGpowydnn
uwhiwl, wwyw dhwdwdwlwly wwwgnigdwé Y hbh Gwl Gpw uwhdwbwhwynipyniln:
Opplbwl.  Uwwgnigtilp, np a, =vn’+3n —n hwenpulwhnipnilp uwhiwbw-

thwy E: Hpw hwdwn gnyg nwbp, np hwonpnwlwbnep)nilp gniquidtin L
Swpytlp Gpw uwhdwbp’

2 2
(\/n +3n—n)(\/n +3n+n)
3
lim (\/n2+3n—n) = lim 1

5 = lim 5 :
n—0 n—e \/n +3n+n n—o \/n +3n+n

Swdwphsh nt hwynwpwpp pwdwbbinyg n-h ypw' Yunnwbwbp.
3

3n 3
lim = lim =—
n—>00 ;}n2+3n +n 0o ]+§+1

n

Ujuwhuny, hwonpnwlwbnipynilp gniqwitin £, hGinbwpwnp™ Gwb uwhdwOwdwy:
Unwownyyntd t pGpbingnnhG hwinqdti, np 1<a <3/2: »

Nhgnip m-p nplt phy £ (pGYnig, pwgwpdwl wpdbpny swihwqulbg dkd), huy
a,,a,,a,,--- hwonpnwlwbnipyntGh whyting thnpp £ Yddwp sk hwingdtb), np Gpwhg
wpwwnnuwip Ypyht wadtne thnpp hwonpnuywlnwpjnih ' ma,,ma,, ma,,--- > 0:
LnyG wpwdwlwbnipywbp Yuwpblh £ wwwgnighp hGnlywp wydbh pGnhwbnep
wannuip:

UwhiwGwithwly hwonppwlwlnipjwl b waybpp thnpp hwenpnwlwbnipjwh
wpwwnpju o wGytipg thnpp k:

Opplwd.  UwwgnighGp, np x, = OS50 huluwbu, X, hwenpnwlwbnipjnt-

n

Op Yupbp £ GGpyuywgbt) Gpyne hwonpnwlwbnepyntGGEph wpunwnpjwih
inbupny X, =%~cosn, npnlGghg uGYG wGydtpe thnpp k, huy djneup uwh-
Owlwthwly: »
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9. @Jwjhb pwqintpntGGEph Ggpbpp
M phyp Ynsyntd £t X pwqdnipjwl ybphha Ggp, Gpt X pwqincpjwlb jnipwpwl-

sginip wnwipn sh qbpwqubgnid M-p: JdbphG Ggptiphg wdtOwhnppp Yngdned £ Gpu
G29nhwn ybpht Ggp L Gouwbwyyned £ sup X -ny (Ywpnwgyned £ untwyptinid hpu):
Gpbi pwqdnipynilp uwhdwbwhwy £ ybpbhg, www Gpw d2qphwin Jtphb Ggpp npn-

2wyh phdy E: 6pb pwqinipinitlp uwhdwOwhwy sk dtipbhg, wwyw  hwdwnpynid t,np
sup X = +o0 :

m phdp Ynsynid £ X pwginipjwl umnphb Gap, Gpb wjb thnpp £ Hwd hwjwuwnp
X pwagintpjwl jnipwpwlgnip mwpphg” m<x, pninp x € X: UnnphG Ggptiphg
wubklwokép Ynsgynd b Gpw G2qphwnn umnphG Ggp b Gywlwyynid bt inf X

(Yupnwgyntd £ hGPphdntd hpu):
Oppliwl). tpt X =(—0;5), wwyw sup X =5 : bph X = (2;40) , wwyw inf X = 2:

PYwjhlb pwqdinipjwl 62qnhwn GaptiphG hdwuwnny dnwn GG Gpw dwpuhdnudp L dh-
Ghdnudp: 3npwpwlbsnip uwhdwlwhwy pwadnipynitl nibh yGppwydnp 62qphwn Gg-
ntip, uwywjb hGwpwynp k£, np dwpuhdnwd L (Ywd) dhGhdnd twpp sniGGlw: LAWG
nGwptpnid, npwbg nbipp Ywwwnpnid G0 pwqginipjwb G2qphwin Gapbipp: Gpb pwqdnt-
pynLGG nLGh dwpuhdnid L dhGhancd, wyw® sup X = max X , inf X = min X:

10. UnGnunG hwonpnwwbnipjul uwhdwGp

{an}hwgnnanwUanJnLﬁn Ynsynid b wdnn, bpb a, <a, <a;<--- , L Yngynid
GJwann’ tipb a, >a, >a, >---: Udnn L GJwagnn hwonpnwlwlnipntGGtph hwdwnp Yuw
Uhwulwywl waqwand” dnGnuninG hwenpnwlywlnipyniG:

n

Oppliwl. Uwwgnigtlp, np a, = ol hwonpnwlywnipyntGG wdnn L

< Ywquokbp Gpynt hwplwb whnwibbph mwppbpnipyncap’

Cndl o0 (n#)’n(ne2) _
T T T T T (ntl)(ne2)  (ntl)(ne2)

Unwguwlp, np a,,; —a, >0, wyuhlplG’ a, <a_ ,;, n=1273.-:p
Swonpnuwlwhnipynibp Yngdnid £ puwyl hdwuwnny wdnn, tpb™ a,<a,<a;<---, L
Gwqnn |wjb hdwuwny, tpb™ a, >a, >a, >---: Ophlwy’ 1,2,2,3,4,4,5,6,6,7,--- hw-
onpnwlwlnip)ntGl0 wann £ (wjb hdwuwnny:
Ptnpky. bpbt wdnn hwenpnwywbnipinitGp uwhdwbGwihwy t Ybplhg, www
gnrquubn k:

Uwwgnitgdwl hhdpnid pOlwéd GG hbnlyw| nwwnnnnipjniGbtipp: Gapwnptilp hw-
onpnuwlwlnip)niGlb wann b (pGYyniq (wyl hdwuwnny) b uwhdwlwthwy t Ybpbhg: Iw-
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pnpnwlwlnipjnilp nhuintiGp hppl pytinh pwqdnepynil L Gpw G2qphin JtphG Ggpp
GowlOwyblp a-ny a=sup{an}:

a pyh gnynipyntlp htwnbnid b hwonpnuywbnipjwl uwhdwlwithwynipynibhg: Lw-
Gh, np hwonpnwwbnipntGb wénn £, www pwjhl wewlgph ypw Gpw whnwdiGs-
nhG hwiwwwwmwufuwlnn Yawnbpp qlGwing wybiih nt wydbih we GG pwpdyncd: Ujniu
Ynndhg, Gpwlp 60 Yupnn gqbpwquwbgb) a-G: Bwbh np, hweonpnwlwlnipyntGh nibh
waytipe pwwn wlnwibtbp, wwyw npwlp unhydwdéd Yninwyyned GG a Yenh dwhuw-
ynnojwh 2ppwlwypncyd, hGsp Gawbwynid £, np a phyp tnpqwéd hwenpnwywbnipjw
uwhdwaa

11. e phyp, pOwlwb gnigswihl $niGlyghw
Nhunwpytlp a, =(l+ﬁ) , n=123,--- hwonpnwywlncpjnLlp: Oquybiny huwp-

ywnyhshg npnztilp hwonpnwywlnepjwb dh pwlh wlnwadGtp:

n |1 2 3 5 10 100 1000 10 000 | 100 000
a 2| 225 | 237037 | 2,48832 | 2,59374 | 2,70481 | 2,71692 | 2,71815 | 2,71827

n

Unyntuwyhg Gplnid £, np hwonpnwywbnipynilp pbl wdnn £, uwlw)b Gpw wddwh
nbiwl wunhtwlwpwn GJuagnid B Iwonpnwwlnipinilp hGnghbnt uyunid
«hwlnwpuyb»: Wuwbu, hwitdwwnbiny Gpw wlnwdbbpp, Gywunnid Ghp, np

2100000 ~ Q1900 = 0,00135, Q100000 ~ Q10000 = 000012

Udbih wapnnowlwb nwupGpwglbpnd wwwgnigynid £, np nhinwpyynn hwonnp-
nwywbnipjntGl wénn £ a, <a, <a; <--- L uwhdwlwthwy t ybpbhg: IGnlwpwn, w)l
gnrqwibiin £ Mwpgdned £, np wju hwonpnwwbnipjwl uwhdwbp hpwghnGwy phy E,
wyuhlpl sh GEpYuwywgyned Ybpowynp Ywd waybpy wwppbpwywl tnwulnpnuywa
Ynunpwyny: Un phdp plnnibGjwé b Gpwlbwyt; € wnwnny: Iwpyndlbpp gnyg Ga
tnwihu, np €~2,71828 : Wuwhuny’

n
lim (1+1jn =€, YwdnpGnyaGt €= lim (1+lj
n—»o0 n n—»o0 n

Stuwlwb L yhpwnwlwb pwgdwphy hwpgbinnid Ywplbnp nbp £ Yuwwnwpnid e hho-
pny gnigswihG niGyghw’ €* -p, npp Ynsynid b pGwlwh gnigswihG $nibyghw: UG
Ywnbh £ uwhdwOG] hGunlbyw Yepw

e’ = lim (1+§jn :
n—o n

Oquwgnpéiwl nbuwybinhg 2w hwpiwnp GG € hhdpny [nquphpiltipp, npnlp

Yngynid GG phwlywb pnqwphpibbp L Gowbwyynid 66 Inx -ny:
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Unwowinmuwlplbn
269.

270.

271.

272.

273.

274.

275.

276

QunG6 hwonpnwwbnipjwl 1-hG, 10 -pn, 100-pn, 1000 -pn wlnwdbtpp.

n+2 1 N
w)an:3n+2; p)bnzs—;; Q)Cn:(_l) ;
] 1 1 1
NS, =1+2+---+n; I:.)Sn=1+5+z+~-+2—n,

QunG6| hwonpnwywbnipjwl 5-nn wlnwdp, Gpb’
w)alzl’anﬂzﬁan; p)a1:2,an+1:an+3;

q)a, =2,a, =3,a ,=3a +2a

n=273,---;
QunGt hweonpnwywlnepjwl plnhwlnep wlnwdh pwbwélp, tpb’

w) a,=1000, a

n-1>

n+1=0,92, P) 2;=5, a,,,=a,+3:

Ywnnigti] hwonpnuywbnipjwb gpwdhyn.

wa, Ni ma, et g, s

na, = (_l)n; b)a,=2; a) an:nTH:

Uwpwlph wwhwlownpyp p =1, 2, 3,... qGbph nbwpntd uqgdnid £ hwiwww-

tnwufuwGwpwn Qs, Qz, Qs ,... Ghwynp, pln npned Q4 = 1 000: GunGby {Q,) hw-

onpnwlywlnipjwl pGnhwlnip wlnwdh pwlwélp, Gpt hwynbh £, np qbh dbYy

dhwynp wah nbwpnid ywhwbownpyp Gwant k.

w) 5 dhwynnpny; P) 2% -nu; q) Gwfunpnh 10 -pn dwuny:

Uwpwlph wewownyp p =1, 2, 3,... qGbph nbwpnid Juginid £ hwiwwwwnwu-

fuwGwpwp Qq, Qu, Qs,... thwynp, pln npnud Qq = 10: GGy {Q,} hwenpnw-

Ywlnipjwl pGnhwlnip whnwdh pwGwdln, Gpb hwynGh £, np qGh dGY dhwynp

wdh nbwpntd wpwownyl waned k.

w) 2 Shwynpny; p) 3% -ny; q) Gufunpnh 10 -nn dwuny:
UpgwlyguwyhG 2niywynid, wwypwlph wowownpyh wluwwubiih thnthnfuncpjwl ht-
nbwlpny unbndyt| b wihwjwuwpwyphn hpwyhdwy: YyuwyniGwlw wpnyn’p
2ntjuwywlwb ghlp dwiwlwyh plGpwgpndyd, tpt wjl pwpptb 2wpwp thnfudned t
hGwnlyw) onptilpny 7=0,1,2,---.

w) p, =-3-(-0,5)'+12; p) p, =5-(=2) +15;
q) p, =10-(=1)" +25; np,., =101p, +0,9; p,=10:
Oquybny uwhdwlniihg wwwgnigby, np
u") ’5955”'_)0, I'-‘) 293949 y
. 1 1
@ m T n) lim o5 =0
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277.

278.

279.

280.

281.

282.

283.

284,

-132 -

3n-1
Swjwnbh Lk, np’ Jﬂ%zS: Qunlb| wjb n, pGwywb phyp, nphg ujuwéd Yuw-

3n-1 3
1

tnwpyntd k

<0,001 wOhwywuwpnipjniQp:

2

Swyinbh £, np lim =oo: QunOG[ wyl ny pOwlwb phyp, nphg ufuwé hw-

n
n—o N-+1000

onpnuwlwbnipjwl wlnwdbtpp 066 GO nwrbnud 500-hg:
Oqudtiiny hwadwnlhshg, hwdnqyby, np’

w) 0.8;0,8%;0,8%; - >0} p) 1.2:1,2%1,2% o
Q) 5.¥5. 85, >1; n) J0.3,3003, Y03, —>1:

Oquytiiny hwonpnulwbnipjwb uwhdwbh Gpypwswihwywb deLawpwbnipnt-

Ghg, wwuwgnigh, np, Gpti gniqudtin hwenpnwywbnipjwl pninp wlnwdbbpp

thnpp 60 M pyhg, www Gpw uwhdwbp Gnylwbu sh gGpwqubgnid M-p:

Oquytin hwonpnwywlnipjwl uwhdwbh Gpypwswihwywb dGyGwpwlne-

pjntlhg wwwgnigti.

w) bpb hwonpnwywlnipjwb uwhdwGp npwlwa phy b, www Gpw winwikpp,
uluwé nput hwowphg, npwywa pdtip &G;

p) Gpt hwonpnwywlnipjwl vwhdwlp pwgwuwywb phy b, wwyw Gpw wh-
nwuibtpp, ujuwé nplk hwdwphg, pwgwuwyw pytp GG;

q) tpb hwenpnwlwbnipjwb uwhdwbp 10-hg V66 phy b, www Gpw wlnwi-
Gtpp, ujuwé nplt hwdwphg, GnyyOwtu 066 GG 10-hg:

Bhowin GG wpnyn®p hbnlyw) whnnuiGbpp.

w) npwlwb whnwdibtpny gniquitin hwonpnwywbnipjwl uwhdwbp npwlw
phu L;

p) pwgwuwlwl wlnwibtpny gniqwitin hwonpnwywlnipjwl uwhdwlp pw-
gwuwlwh phy L:

Swywunn GOpwnpnipjwip wwwgnigb|, np tpb {an} L {bn} gniqwibn hw-

onpnulwlnipyntGGbph hwdwp a, < bn, wuwjw {an} hwonpnwlwbnipjw
uwhdwbp sh qGpwqubgnid {bn} hwonpnuywbnipjwl uwhdwOhG:

Ygnp {z,} hwonpnulwlnipjwl wlnwdlbpG pGywé GG {x,} U {ynf
hwonpnwywbnipyntbbtph  hwiwwwwwufuwb  wlnwibbph  wpwbpnd’
X, <z, <y,, n=12,---, pln npnid” {x,} L {yn} hwenpnwlwGnipyniGGtpp
gniqwuhwnntd GG GnyG uwhdwOpG lim x, = limy =a:

n—oo n—oo
Oquytiiny hwonpnuwywbnipjwb uwhdwbh Gpypwswihwywb saYowpwbne-
pintlhg, wwwgnigbip, np gniquuihunnid £ Gwb {z,} hwenpnwlwlnipntlp L
Gpw uwhdwGp GnyGwbu a phyGt lim z =a:

n—oo



285. Oquytiny hwonpnwlwbnipjwl uwhdwbh Gpypwswihwywb dGYawpwbnipyne-
Ghg, wwwgntgty, np, Gpb X;,X,,X3, - hwonpnwlwlnipnilp gniqudbin L,
www gwlywgwd € npwywh pdh hwdwn, gnjnipynil nibh n, hwdwnp, np

n,-hg 06 hwiwp Ypnn gwllhwgwsd x, L x wlnwibtph htrwdnpnipyncGa
wyth tnpn k, puil & phup’ [x,—Xp| <2

286. ULptip whdting thnpp {x,} U {yn} hwenpnwlwanipyntGGtn, wyGwhuhp, np.

X
w) lim 2 =0; lim =
)n—>oo Yn p) ngrgo yn
q) lim X0 =3 n) lim Xn qnjnipyntl sncbh:
n—oo yn n—o Y,

287. Uztip wayting 066 {x,} L {yn} hwenpnuywanipnilGtin, npnlg hwiwp G-

nwnyned £ Gwfunpn wnwownpwlph wwhwbyp:
288. Upbip wyGwhuh waytipg thnpp {x,} L waytipg 06é {y,| hwenpnwlywanipntl-
Gtn, npnGg hwdwn.

w) lim x, -y, =0; p) lim x, -y, =;
n—ow n—
Q) lim x, -y, =5; n) lim x, -y,  qnnipyntl snibh:
n—»w n—
289. Upbip whyting b6 wjlwhuh {x,} b {yn} hwenpnwlwGnipyniGGhp, npnGg hwdwn.
w) lim (x,~y,)=0; p) lim (x,-y,)=c0;
n—oo n—owo
q) lim (x,~y,)=5; n) lim (x,~y,) qnnipyntl sniGh:
n—o0 n—oo
3wyt uwhdwaGknp (290-296):
5-2n 5n-1 n’+l
. 1' . . ] .
290 “‘)nfio n+3 ’ )nfio n(n+3)’ Q)nlil;lo n’
n) lim n2—3n+2_ b) n? . ) n’
n—w (2n+l)2 - n?+25° 4 n +8

201, w) lim (Va3 —h); p) lim (\/n2+5n7n); o) lim (Yn+1-3m):

. 5n+100 10"-100
292. w) lim (3"-2"): li li :
) nﬁoo( ) ’ P) n—Igo 6" ’ a) nl—IBO 5 ’
203 i 142440 im 2+4+-+2n
- ow) n2 P 35t 2ntl

L (11 !
204, L tim | L :
9 w)nlfi(l+5+52+ s ] p)nfio(l-fz-f +n(n+1)]'
295 im 30 ) i
.ow) lim ——; im —7: im
) n—so N+2 P nlglgo 20“‘\/H %) n—»w \/_+16
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n) lim ; b) lim log,3:
n—oo
296.36wnljw| hwonpnwlwnipyntGlGbphg n°pp dnbGnunnG st.

An4+1 5. A A an+1_l.
w) a, 25 pan+1—an—2, a) an_an+1_3’ ) a, 2

297. SpJwé t f(x):x2 Pnillyghwl: bwaitip a, hwonpnwlwlnipnilp L qunlb

Gpw uwhdwn.

f(3+l]7f(3) f(5+lj—f(5—lj

n n n
w)a, =—— -z,

; R) a, =

| 09

1
—£(5)

f(5+
298. Spwéd pnilyghwih hwdwn Ywaikipa, = ———— ,n=12,--- hwonpnwywhnt-

s‘_:\HD

pjnLbp L qunGG Gpw uwhdwp.

3 1
w) £ (x) =x7; ) f(x) =+kx; Q) f(x) =
299. Uwwgntgtip, np hwonpnuywbnipynilp uwhdwOwhwy k ytipbhg.
_11—3. a _S_i_ _31’1+1.
w)an_ n P) n zn, q,) an—n+2 ;
Mo, -3 k) a, =20+ 30 q) a. = 1010 -
n n2 ’ n %: n .
300. UwhdwGwihw’y &G Ybipbhg htitnlyw) hwenpnwlwGnipyniGGhpp.
10000
w) a, =3+0,000ln; p)a, =log 2 ; Q) a, =4+ —
3" 0
n)a, =—:;; k) 0,2;0,23;0,233;---; q)a, =(1,05) :
1+2

. n
301. N°p wlnnudl £ Ghon X, = nsm% hwonpnwywbnipjwb hwdwp.

w) gniquiitin £ p)nwpwdtn £ q) uwhdwlwwy £ p) x, — 0

302. Uwpwlph wwhwGywpyh $nlyghwb’ Yuwhujwsé uwwnnnbbph dhohl GYwdwnh
n dwlwpnwyhg, Gyupwapynid b d, opklpnd: UwhdwOwthw’y b wpnjnp

{dn} hwonpnwywnipynilp: Npnztp hwgbgdwénipjwl D dwlwpnwyp, tpb
gnjnpntl ncbh: Nepdwadtip gpudhyp:

n
20n-20 2 n(2"-1)
l'u) dn 2n—1 °’ r—l) n 211 ’ n') n 2n+1
303. Uptip nplf gniquibtin Ghpwhweonpnulwbnep)nth.
5" +(-5)" ,
w)l,3, 1,3, -, p)anzsin; q)a, =sinmn:
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304.

305.

306.

307.

308.

309.

310.

311.

312.

313.

314.

Bhown GG wpyn’p hbnlbyw| whnnidGbpp.

w) tipt a Ytwh jnipwpwbyynip 2npwluwypnid Ywb {an} hwonpnwywlnipjwa
waytpe pynd wlnwabbp, www a -0 wyn hwonpnuwbnipjwb uwhdwa

p) tipb {an} hwonpnwywlnipjntGlb ntGh waytpe pyny whnwibtp, npnGp 06
b0 quillwguwo puhg, wyw {a,} — o

q) Gpb {an} hwonpnuywbnipyntGb ntbh whytpe pyny wlnwibtn, npnlp pw-
gwndwl wndtipny thnpn b6 gullwgws npwlwh pyhg, wuw {a,} —0:

Uotp nplt hwonpnwlwlnepynil, npG niGh wGybpy pynd wlnwalbp x =3 L

x=5 Ybtwbph jnipwpwbsnip 2ppww)pntd:

Ptiptp ny uwhdwlwithwy hwonpnwywlnipjwl ophGwly, npG nGh wGdbpo

pynd whnwuibbp x =3 Ybwnh jncpwpwbsynip 2powlwpned:

hGswhuh” g npwlw pdbph hwiwp £ x, :1+q+q2 +--+q" hwonpnwlwnt-

pjnLOp uwhdwlwihwy ybplhg:

Uwuwgntgtil,np M =1-p 62qphwn ybpht tign bt X pwqdnipjwl hwdwp.

— ] 2 3 e e e = n2_3 — ... N
w)X_{E,g,Z, } |!)X_{I12 ,n=2,3, }
Qunlt) pwqdnipjwl G2qnphwn yGphG Gapp.
6n+7 10/x+3
=1.2....3" < .
lu){n+2’n T } p){\/;+1’0<x<w}

Ywwpybing £ (x), D(F) = (0:+00)  Pnillyghuyh  wpdtipltiph  pwqunipnilp,
npnt| sup f (x)-p L inf £(x) -p.

_1ox 3 B —x] . 12,
w)f(x)_m> p) f(x)_ ) q')f(x)_5+2 > n-)f(x)_T'

x2+1
Qunlt) pwqlnipjwl G2qnhwn unnphb Ggnp.

3n+4 _ . n B .
w){ =2 } p){\/f,n72,3, }
Uwuwgntgti|, np hwonpnwwlnipyntGh wonn L.

19n-10 . 5
;o pa, = T ; o,)an =(,01) ; n)a,=n" —2n:

w)a, :5—m

Uwwgntghi, np hwonpnwlwneg)nilp Gwgnn t.
2

1 N R 1
w)b, = 3o p)b, =e¢"; a)a =099 n) bn:10g2(1+;):
Ugtiih wipnnowywb nwupbpwgbbipnid wwywgnigynid £, np

1 1
a, :2+§+§+--~+a,

w) wwwgnrgb|, np hwonpnwywbnipyntGb wdnn L,

n=1,2,3,--- hwonpnwulwbnipjwl uwhdwGp e phya t:
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p) hwayk 25 phup,

q) hwayt a3z —a; wnwppbipnipntlp:
315. 3wpyb] uwhdwn.

1 2n 1 n 1 -n
lim | 1+— : lim [ 1— | ; =1+ ;
w)nf:o[ +n) ; P)nf;[ n) ; q) 3, [+n) ;
n n n
n) lim [1+0’2j ; G) lim (1+Lj : q) lim [n—ﬁ) :
n—>o n n—o 2n n—oo \ N+l
316. Lwnnigb| dnblyghwih gpwdhyp.
X —X 0,01x
w)y=e; py=e ; @y=e ; by=hx:

§2. Phwluwywh dwpbdwwnhywjh mwppbpp

1. fpwip GEplJw b uywuybph (wwwaquw) wpdbpp

Uygpbwlywb gnidwpp, nplG wywln b wnpdb, npwidwwnwp, wd Jbpgdbp £ npw-
dwwnlbhg, Ynsynid £ npwiwagnifu Ywd npwih GEplw (nGpwghly) wpdtp L Gaulwy-
ynud £ P wwnny (Principal Jwd Present Value): Qnudwpp, npp wbwnp £ unwlw
wywlnwuwunilt wwjdwbwynpjwdé dwiybnh dtponid, Ynsynid b npwidwqlfuh uwywu-
yGLp Juwi wwwaqw wpdbp (Future Value Yuwd Amount) L Gowlwyynid £ S tnwnny:
S-P wnwpptpnipjntlp Yuqgdnid £ thnnwwnhpne pwhp gnpdwnpph dwiwwlwhwunyw-
onLi:bpb nwinpblwb pwhp Juqined £ npwidwqifup 1 %-p, wwyw ﬁ utonLpynLlp Yns-

ynud £ wmwpblwb wmnynuwnpneyp (Interest rate) L unynpwpwn Gawbwyynid £ r -ny:
LGnnGwé E r-p gpbp tnwulbnpnwywb Yninnpwyh nbupnd: Wuwbu, Gpb nwnb-
YuwG pwhp uqginid £ npwdwqifuh 18%-p, wwyw r=0,18:
SGwpwynp t, np gnpdwpph dwiwlwwhwndwép (hGh wybh Ywpd, pwlb nw-
phG: Gpt twphG wwpniGwynd £ m dwiwlwwhwindws, www 06y dwiwbwlyw-
hwwndwéh innynuwnpneypp hwpybiint hwiwn, lwnpblwb tnnynuwnpnepp pwdwbnid

G0 GG m-h Jpw: Uuwbu, Gpt mwpblwb nnynuwnpnypp 0,18 L, www wduwlwb

wnnynuwnpnijpp YhGh 01’128 =0,015: Gpb gnpéwnph dwiwlwywhwwndwsép 3 wihu k,

www Grwdujwyh nnynuwnpnepp Yugind £ r= 0,;8

=0,045:

Swppbpwyned 66 uwwubith wpdtiph hwJwpydwb Gpyne Gnwlwy wwpg wnnynu-
Gtph uuGdwl L pwpn tinynulGbph ufubdw:
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2. Mwpq wnynubbph upubdwG

Glhpwnntlp P npwiwgnitup wjwln b hwGd0jwé nmwpblwb r nnynuwnnpnyy-
pnd: Mwpqg wnnynubtiph nbwpencd Ghpwnpyned k, np jnipwpwbgnip tnwnh 2whp hwu-
wnwuwntl £ L Juqined £ r-P: 6pb P qnudwpp wjwbn £ hwGdGwd ywpg wmnynu-
GGph ufubdw)ny” wpEywb r nynuwnpnipny, wwyw t nwph hEnn uywuytrh
wndbpp YYwaqup®

S =P (l+rt): (1)
Opplieuly 7. 100 000npwdp wdwln k npqwé wwng nnynulbpnyg, 3,5 tmwph dw-
Gwlwyny™ tnwnblwb 16% 2whny: Npnt| wwwaquw wndtipp:
< Utip ophGuwyntd P =100000, t =3,5, r=0,16 r=0,16: Innlwpwp’
S =100000(1+0,163,5) = 156000 : P>
Opplwly 2. UpokGp gpuwywwnbhg 5 wdhu dwiwGwyny wwpwnp t ybpgpbp 300000
npwy: dwilybinh Jbponcd nppw’t npwd wbwp b Gw ybpwnwpdabh, tpb
hwqwpyp Yuwnwpynid £t ywpg wninynubbph ufubdwyny™ 24% wmwpbywb
2whny:

<« Wu ophbwyntd pOwnpblp uywuybih wpdbph hwodoiwh 6h tnpp wy Swlw-
wwnh: Gpudwnwl wiuwlwb whp Yuginwd £ 2%, wyuhlOpl wduwlwb pwhwnpnty-
pp’ r=0,02: Pwlwél (1) -ntd hwdwpting t -0 wdhuGbph phdp, huy 1-p° wduwlywh
2whwnpnygp, Yunwbwbp S = 300000 (1+0,025) = 330000 : B

3. Uywuybi h wpdbtph nhuynGuwgniip

Pwlwdl (1) -nd dwulwygned GG snpu thnthnfuwywb dGénipynLGhtip: Gpb hwjwn-
Gh G0 npwlghg Gpbpp, www Ywnpbih £ npnGp 4-pn whhwywn dGénepynilp: Uwulwyn-
pwwbu Ywplnp Gaulwynipyntd ntbh P npwdwaifup npnpnwdp, Gpt hwynbh GG S -p,
t-GLr-p
P- 2)
I+r-t”
Uju gnpénnnipjntlp Ynsyned £ uywuybiih wnpdbph nhuynbunwgnid (qbingnid): Nhu-
YnGuwgnidp Ywnbih b GQywpwant) hGnlw) ufubdwyny (G4.3)

P =

(0] t
UYy. 3. Uywudtyh wndtiph nhulinluwgnedn

Oppliely 7. Nppw®G gnudwp whwp b wywln hwGabtp pwGyhG nwpblwb 12%
2whny, npwbtugh 1,5 wwph hbGunn wwwqw wpdbpp Yuwaqdih 100 000
npwy: Iwqwnyp Yuwmwpygnd £ wywnpg nnynubbpny:

. 100000 100000 .
< 3wiwdw)b (2) pwlwdlh’ P = 0215 " LIg ~ 84746 P
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Opplituly 2. Uqupwlwunbpp nwptywb 10% hwybiwyswpny, 2 nwph dwiwlw-
yny, wwpwp t ybpghned 2 000 000 npwd: Lw Wwpwnwynpyned £ 6 wdhu
htGwnn Jdwntp 300 000 npwy, huy Lu 12 wdhu wbg' 1 000 000 npwd: Np-
pw’l gniiwp whwp £ dnidsh woupwlwwnbpp dwilbwnp ybponid, bpb
hwqwpyp Yuwwnwnpdned £ ywpg innynultipny:

< hgnip dwiytinh Jbpontd whwp £ ontddh x npwd: Ywenigblp dwdwlwyh
nhwapwdp (0Y. 4):
0 6 18 24 t(wihuGtp)
4 <«—— 300000 '

1000000

[ox

<
-

[ P,

¢ ==

Ul. 4. Swppbin opbinh dnidywd gnidwnlbnn hwibdwinbyne hwdwp,
whiwnp [ nnwlp nhulnbuwglty puwn gnpdwnph uljqplwlwl wwhh

Mbwp E uwwnwpdbb 3 dnténudbbp: Hpwbg nhuynbGunlbbpp Gwlwyklp, hwiwww-
nwufuwlwpwp® a,blc:

Swnpgh tnipyntGl wybh (wy wwwnybpwglbine hwdwp Jupbh £ wnwp hbnlywg
dtYOwpwbnipjnilp: Uqupwlwwntpp dwdwbwyh uygqplwywb wywhhlb gbpgpk £ 3
hGplnipnyyG Juwpybp®

1) a gnudwpny, dwnpliwb dwaybwp® 6 wihu,

2) b gniiwpny, dwpdwb dwaybwnp® 18 wihu,

3) ¢ gnuiwpny, dwpdwh dwaytnp® 24 wipu:

uyGhwyn £, np wbwp t Yuwwwpdh a+b+c=2000000 hwjwuwpnipjniln:
NhuynGunp hwpdtint (2) pwlGwdlbh hwowdw)

300000 1000000 X

- 2 085714 b= ~869565; c=——
01005 ~ 2857145 b= s 809365, o=

Uuwhuny® 285714 + 869565 + =2000000 , npitinhg unwGned GGp

X
1+0,10-2
x ~ 1013665 npwa: P

4. Pwpn minynulGtph upubdwG

QnpSsOwlwbnid wybih hwdwhu ogunygnid GG pwhh hwqwpyiwb pwpn tnnynulb-
nh dnnbihg: dwiytinh ybponid npwiwgifuplt wybjwgywé whp™ hpple Gnp npudw-
glfup dwu, dwulbwygnid t Gnp pwhph dLwdnpdwlp: Gpynt hwplwb hwybiniGbph
(JswpneoGtiph) dhol pGYwé dwdwlwyp Yngynid £ thnfuwplyiwbl dwiwbwywhwuwn-
Jwé: Ujha wpnn E nlGGOw tnwpptip nbnnnepyniG’ 1 wmwph, 6 wihu, 3 wdhu, 1 wihu,
1 wpwp, 1 on L wyG:
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Nhgnip P npwiwqnifup tnwpbwb v wninynuwnpnypny hwGdowé £ wqwln t
inwnh dwdwlwyny: Hhgnip tnmwphb ywpniwynd £ m - thnfuwpyiwb dwiwlbwlw-
hwinygwé: 3ncpwpwlbsjnip thnfuwpyiwb dwiwlwlwhwinwéh ybpenid Yuwnwnynid
E ybpwhwdwpy. wrlyw thnfuwnne dhonglGbphl gnudwpyned £ pwhp: UG dwiwGw-
Ywhwwywdéh hwdwp ninynuwnpnypp Jugindd £ é:

Unwohl thnfuwpynidhg hbwnn gnidwpp Yywaqdh® P +%P = P(Héj :

Gpynnpn thnfuwpynwdhg htinn gnidwpp Ynwnbw®

2
P(1+ij+ip(1+ij=P(1+i](1+ijzp(1+ij :
m m m m m m
Nddwp sk GUwwnb, np jnipwpwsnip thnfuwpynidhg hGinn gnudwpp pwqiw-
wwwnlyned £ 1+5 hwunwnntG wpnwnphsny: @wth np t nwphG Gugdned £ m-t
m
thnfuwpydwl hwndws, wwyw Gogpwlwglnud GOp. Gpk P gnuiwpb wydwln k

npywdé r nmwpblwh mnynuwnpnypny b yEpwhwdwpy uwwwpyned £ nwpb-
Jwl m whqwyd, wwyw t nmwph hEnn wwywaqw wpdbpp Yywaqih

oyt
S= P(l+j :
- 3)
Opplieuly 7. 10000 npwd gnudwpp wywn b hwGdGwé nwpbywh 18% whny:
QunO6| uwwudbih wpdtpp 3 wwph hGun, Gpb hnfuwplyiwb dwdwbw-
Ywhwwdwén 1 wnwph
< Utip ophOwyntd P=10000, m=1, r=0,18, t =3 : ItwnLwpwp’
S =10000(1+0,18)° =16430: b
Oppliwdy 2. 61060y Gufunpn ophGwyh wnyjwiltiphg npnztip uywuytith wndtipp,
Gpb thnfuwpyowl dwiwbwlywhwwnywén 1 wihu t:
< NuGkGp, np P=10000, m=12, r=0,18, t =3 : ItinLwpwn’

S =10000 [1+O’18
12

36
) =10000(1+0,015)°:

Oquytiny hwaqwnyhshg, gnlned Ghp, np S=10000-1,7091 =17091:

Wu phdp hwitdwuinbin Gwfunpn ophlwynid S-h wpdtph hGwn Ggpwlwglniy
Glp, np witl wihu YyGpwhwdwny Ywnwnbint nGwpnid uywuybiih wnpdtpp 661 -ny
wybih t, pw nwphb 06 whqwd Ypwhwdwpl juwnwpbine nbwpncd: P

5. fthuynGuwgniip pwpn mnynulGtph ufubdwjnLd

hGswbu GpYtg, npnawlh hbwnwpppnnipnib £ GGpyuwywglnid P uygplGuywb gni-
dwph npnpnidp, tpb hwjnGh £ S uywuybh wpdtpp: Upnb0 wudb| £, np wyn qnpén-
nntpyntlp Ynsyned £ nhuynGuwgned: (3) pwlwélhg hbnbnid £, np
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-m-t
P- s(ni) : (4)
m
Opplieuly 7. Nppw®G gnidwp whwnp £ hwGaGb, wjwbn nwnpblwb 18% pwhny, np-
wbiugh 2 wmwnph htwnn gnjwbw 100 000 npwd: Iwdwpyp Yuwmwnyned £
pwnn wnnynulGtph ufubdwiny™ 1 wdohu thnfuwpyiwb dwiwbwlwhwwn-
Juény:
<4 NuGLGp, np S=100000, r=0,18, m=12, t=2: Oquykny (4) pwhwdélhg,
YuinwGwhp

24

P =100000(1+0,015) " ~ 100000 -0, 69954 = 69954 : p>

dwiwlwyh wnwppbp wwhbphG gnpéwnph d6e dunwé gnidwnbbipp hwdbdwunbne
hwdwn, hwpdwp £ npwlp nhuynbunwglb| pun gnpdwnph uyqplwlywb wwhh: Ujn
qnpénnnipjntlp gnigunntilp ophGwyh Ypw:

Oppliwly 2. QtnGwpywwntpp nwnpblwb 8% hwybjwyswnny (thnfuwpyiwb dw-
dwlwywhwwnywénp® 3 wihu) Juny b unwgtp 5 000 000 npwy: Lw wwp-
wmwynpyby b wpwohl wnwpjw Ybipohl Jbhpwnwndabp 1 000 000 npwd,
Lu 1 wwph htitnn® 2 000 000 npwd L Lu 06Y wnwph hGnn® hwyb]p wi-
pnne wwpwpp: Nppw’l gnidwp wbwnp £ Jdwph dGrGwplwntpp 3-pn
tnwnyw YtipohU:

<4 NpnGbh gnudwpp Gowbwyklp x-nd L Yuaqiklp dwiwbwyh nhwqpwdp' nhu-
YnGuwglbnyg dnténidltpp puwn gnpdwpph uygplwywb wwhh (GY.5):

dwpyp dGpwnwnpéyned £ 3 dnuénidlbpnd: Ywbg nhuynbunbbpp hwiwwwwnwu-
fuwGwpwp Gpwlwybbp a, b L c:

uybGhwjwn £, np whwp t wwnwpdh a +b + ¢ =5 000 000 hwywuwnnipjnilp: Uju
fuGnpnuim =4, r/m=0,08/4 = 0,02:

0 1 2
1
a  <«—— 1000000 !

w
-

1
b - 2000000

M ommmmmm—

C

A

UYy. 5. Untoncdlbnh nhulinlGuwgnedn

3wiwdw)G (4) pwlwdlph' a =1000000(1+0,02) " ~ 1000000 - 0,923 845 = 923845 |
b = 2000000 (1+0,02)"* = 2000000 - 0,853490 = 1706980 ,
¢ =x(140,02) " ~ x-0,788493 :
SRwiwdwyl fulnph wwjdwbh® 0,788493x 923845 1706980 50001, npunb-
nhg unwlnid Glp, np x =~ 3004687 b
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6. MwppbpwydwnpGbph hnuph wwwaqw BESnLpjnLOp

Muwpptpwydwnpbbpp (annuity) hwuwnwwnnil gndwnbbp GG, npnbGp uGnbOwynp
Unioynud G0 dwiwlwyh hwjwuwpwhtn ywhbGphl® wwwaquynd npnwyh gnidwn
Ynrinwybpnt Guwwnwyny: Ujnwhuh gnidwnbbph hwonpnwywbnipyntGl wGwbnid GG
Gwl wwppbpwlwb npwiwywb hnup:

Swppbpwynd GG Gpyne wnhwh wwppbpwyswnlbbn, Gpp dnwénudlGbpp unwp-
ynd GG thnfuwplyiw b dwiwlwywhwndwdéh uygpened b ybppned:

Nhgnip gnpéwpph dwiybtinnp Jugiywé k n thnfuwpyiwb dwiwlwywhwindwséhb-
nhg, npnGp nlOGG hwdwuwnp wnbnnnipintlG: 3ntpwpwbsnip thnfuwplydwb dwdwlw-
Ywhwwdwéh ulygpnid yuwnwnpdned £ dneénid™ R dhwynph swthny: GapwnnptiGp GGy
dwiwlwlwhwwndwéntd pwhp Yuginwd b i%: Npnptlp ywppbpwydwnltph hnuph
uywuybilh wpdbipp dwiytnh ytppnid: Lywlwyblp r =%00: Fwpn wnnynulbiph
pwlwdélny npntilp jnipwpwbsgnip dntddwl uywudtith wpdtpp: Unwohl dnLénidp
GOpwnyynid £ n hnfuwpydwa, Gpypnpn dneéndp” n-1 thnfuwplydwb b wy G: IGnbw-
pwp, Gpwbg uywuybith wnpdbpltpp Ywagqibd wyuwhuh hwenpnwywbnipynll®

R(l+r)n , R (l+r)n_1 , - R(141):

Uju hpnnnepynilp ufutidwuinhynptb Ywptih £ GUwpwant) dwdwbGwyh nhwapwdinyg

(ay. 6):

N

R (1+r)"
> R (141)"
_ R(1+1)
2
A A — > R(I4+r)
—_—> R(1+r)
R R R R R _
0 1 n-3 n—2 n—1 n t

UY. 6. Mwppbnwdownbbnh uwwuybyh wndtplbnn: Unionidbbpn
Lunnwnyned GG hnfuwpldwl dwdwlwlwhwanywosh ulqpnid

Swpytlp dnénidlGtph pGnhwlnip gnudwpp’

S, =R(1+r)" + R(1+r)" "+ + R (14r) = R (141) [(1+r)n71+(1+r)n72+---+lJ :
Gnypwswihwywb wpngpbuhwih gnidwnh pwlwdbh hwdwdw)a
(1+r)"-1

S, =R(l+r)- .
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Gpt JnipwpwGgnip thnfuwpyiwl dwiwlwwhwwmyjwdéh ulqpnid npwdw-
wnth k£ dndynd R gnudwip’ r mnnuwnpniypny, www n dwiytn htwnn pnpnp
untontibeph uywuybh wpdbpp Yuwnpbih £ hwzdbp (5) pwbwéalny:

Ophlwly7. CGnwGhpl, wdwndtptbw qGbint hwdwp, jnipwpwbsnip wdudw
ulgpnid npwdwwnntd £ dnténed 100 nnjpwn: Iwqwnpyp Yunwnpyned k
pwnn wnnynulGtiph ufubdwingd™ 1 wdohu thnfuwpyiwb dwiwbwlywhwn-
Jwény: Npnztp uwywuybih wpdtipp 3 wtwph htwnn, Gpb nmwpblywb 2whp
12% t:

< Wu wwpwquwynitd R =100, i=1%, r=0,01, n=3-12=36: Itnbwpwpn 3
twnh htinnn (36 wihu wbg) pnhwlnip wwwaqw wnpdbpp Y hap®

(1+0,01)°-1

ool

Ujdd pGGwpytlp w)b nbwpp, Gpp dneéntdGipp uwwwpyned G0 hnfuwpydwh
dwiwblwlywhwwnywdéh ybtppnid: Upyphh hwaowpklp, np gnpéwnpph dwiybinp ugu-
qwé £ o thnfuwpyiwb dwdwlbwlywhwwndweébbphg: Ujdd, wnwohl dniénidp GGpwny-

ynud £ ng pb n, wy n—1 thnfuwpydwl, Gpypnpn dnténtdp” n—2  thnfuwpyowl b

wy b: Qnudwpbind pninp wwwaw wpdbpGbpp, Yuunwlwlp pGnhwOnip wwywaqu

wndtiph htwnlyw| pwlwdlp

S36 = 100(1+0,01)- ~101-43,077 ~ 4351: b

l4r)' -1
Sy = R~%: (6)
Oppliwwly 2. 3pGg wnwph hbnn pGwlwpwl qGbnt hwdwp, pGuwGhpp npnbp &
pwhlwihl hwaynid Yninnwybp 10000 Gypn: Ujn Guwwmwynd, npnayt| &
5 wmwph wpnibwy jnepwpwsnip wdudw ybponid, Ywwnwpbp hwyw-
uwn dnwéniibbin: NpnG wyn dntédwb swihp, Gpb thnfuwplydwb dwiw-
Gwywhwwnywén 1 wihu k, huly tnwpblwb whwnpnypp™ 12% :
< 3wduwpyp Ywwwpblp pun (6) pwlwdlh, hwdwpbing S,=10000, i=1%,
r=0,01: Lwlh np hhGg nwphlG wwpnGwynid £ 60 thnfuwplowb dwiwbwlwhwn-
Jwé, www n = 60: ulGnhpp hwbgnid £ R -h npndwGp: NLGEbp, np
(140,011

1 -R.
0000 0.01

~R-81,6697 ,
npinbinhg R =122: P

7. MwpppwydwnpGtph hnuph Geplyw dGEdnLpjnLlp

Nhgnip wywln hwbdawé npwiwqlfuhg YwbnGwdnp hwdwfunipjwdp hwGynid
G0 hwwuwp gnidwnbtp, ophlwy Jdwpynid GG hwpytp, whnwiwddwnbbp, plGw-

Ywpwh Jupé b wyb: Unwhuh gnidwnpbbph hwonpnwywbnipynibp Gnbwbu wGw-
Gnud GO0 wwppbpwywb npwdwywb hnup:
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Ghpwnntlp gnpdwppp pGngpynid £ n hwdwuwp nnipugpnudGtin, jnipwpwbsjne-
pp” R gnudwph swihnd: Onfuwpyiwb dwiwbwlywhwwndwébbnb niGb0 hwdwuwn
nbnnnipjnil: UGY thnfuwpyiwb dwiwlwywhwnydwéntd thnnwwnhpny pwhp Ywg-
unLd £ i%: dowpnudGbpp Yuwwmwpyned G0 thnfuwpydwl dwiwlwywhwindwéh ybip-

pnili: Snynuwnpnupp’ 1= Yoo

Y

0 R |1 R 2 R | Dt

R(l+r) <

R(l4r) €

n

R (1+r)" <

Ul. 7. Mwppbpwdownbbnh nhulnlGunbbnn

dwiwlwyh pbpwgpnid dLwynpyned £ npnpwyh npwdwlywb hnup: GnpsGwlywb
fuGnhpGtpnud Yuplnp Gouwbwynepynih nibh, gnpéwpph uyqpbiwywb wwhha, npwiw-
Ywh hnuph Gpyw wnpdtph (nhuynGuh) npnanudp: Gopwnptlp Ydwpniilbpp Yw-
mwpyntd GG dwiwlwyh n=12,---,n wwhbphG: Unwohl Jdwpdwld nhuynbup
YLhbh R(1+r)_1, Gpypnpn Yydwpdwlp® R(1+r)72 L wyG: bwqublp dwdwGwyh nhw-

gpwdp (0Y.7): Ypwdwywhb hnuph plnhwlnip nhuynbunp (GEpJw wndtpp) Y hah®
P=R(1tr) +R(141) " -+ R(141) "
Wu gnudwpp hwadbine hwdwp Goulbwytbp (1+r)_1 =q L oquytilp Gpypwswihw-
Ywh wpngpGuhwjh gniiwnh pwlwdlbhg
Ra("-1) RO+ () 1) gy

P =R (q+q’+-+q") = = =R-
(00 +a') q-1 (1+1) -1 r

Upnynilpp pwlwdbblp YwOnGh wnbupnd. Npwbugh dwiwlwyh hwywuwnpwhtn
wwhbphl (thnfuwpydwb dwiwtwywhwwndwdéh ytponid), hGupwynp (hGh pwGywihG
hwyyhg Yuwwpt| R dGénipjwip n JdwnpndGbp, gnpéwpph uygplwlwb wywhhb wjn
hwpynid wewnp £ nilGlOw) wnGywql

1—(14r) "
r

P=R (7)

qnidwp, npuinkin 1 -p Gy thnfuwplydwb whwnpnypl t:

Opplbwly 7. NuwGnnG, hppl ntudwG Jupd, wikl woudw JbpohG ydwpned £ 50
nniwphG hwdwndbp npwd: NwunidOwenigjwb ulygphl nppw”t wywln
whiwnp t GGpnGh Gpw 6Gnnp pwlGynid” wiuwywb 2% pwhny, npwbiugh
ntudwl 5 mwphGtph ppwgpntd wliuwthwb wwwhndyh neuncdGuydw-
nh dnLénLdn:
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< GOpwnptlp niuntdGwnnipjwb uygphl 6Gnnp wlwln b npbp P gnudwp: Uh
ynnohg, wyn wywbnp wiubwohu wénwd £ = 0,02 nnynuwnpnpny, gjncu Ynnihg
wiuwywb Gjwgnid £ 50 nnpwpny:
Swqupyp Ywwnwnkbp pun (7) pwlwédlbh’ hwiwpbing R=50, n=5-12=60:
NcatGp, np
1-(1+0,02) %
0,02
Uyda (7) pwlwdlbhg htinbnud b, np P~1738: B

~ 34,7609 :

ULpklp, np 1,02_60 L Gowlwunhw wy pytiph hwynedp hbnnipjwdp uwnwnyned
£ Gwl qpuwGh dhypnhwayhsny’ Y* yndwyh oqlnipjwip: Lwhu whwp L hwjwpb|
Y phup, www ubnib Y* yndwyp b hwywpt| x phyl nt hwwuwpdwb Gawhp:

Opplienly 2. Ywopgh 2hGwpwpnipjwl hwdwnp dpwgpywé £ 10 wmwph 2wpnibwy,
ninnbp npwiwlwh hnup® wnwpblwh 1 dpn npwdh swnd: Gnpdwnpph
uygphl nppw’h gnidwn whwp £ GGpnG6p pwGyned tnwpblwb 10% w-
hny (thnfuwnyiwl dwiwlbwywhwwndwép vEY twph £), npwbugh www-
hnyyh wipeoh $hlwbuwynpnidp:

< rGnpp pnwlnwynipniGhg pfuntd t, np JdwpnwiGbpp wbwp b uwnwpyba

Jjnipwpwbginip tnwnpyw uyqphb: IGnbwpwp wpweohl ydwpnidp hwdpGylnid £ hp

nhuynGup htwn: NpnpbGp “Gwgwd 9 Ydwpnuibtiph nhuynGunGtipp: Iwdwpbny n=9,

r=20,1, yn0tGwGp, np

0,1 ’ ’

Swiwdw)b (7) pwlwélp
P =1000000000-5,759024 = 5759024000 :

Swyh wnlbnyg Gl uygplwlwb 1000000000 Ghpnpnidp, Ggpwywglnid GGp, np
2hGwpwnnipjwb uygphl hwplwynp £ pwlGluwihlG hwyynid nilGlw) 6759024000
npwy: »

Muwppbpwyswnpltph hwqupydwb deY wyp wignphpd Yatiphuywgyh nhuyptinn
watipny hwywuwpniilbph pwdbnud (Qynifu 10):

8. UGpGnhww mnynubGtph ufubiwh
UtS funpwpwthwGgnipynil whwnp sk hwulwOwint, np tnwpdw 69 nppwl hwdwfu
hwyyyth wninynubbpp, wjGpwh whp 066 Y hbh: Pwlwywlwb websnipntGGbnb wyb-
Lh hunwy wwwnybpwgbbint hwiwnp pGawpytbp dh fubnhp:
Ophliwwly 7. SwpbwG 12% pwhny’ vbYy nwph dwdwbGwyny, wywn t npdwé 1 000
npwd: Npntp uywuybh wpdbpp, Gpb thnfuwpyiwb dwiwlwywhwwn-
Jwdéh t 1 wtwph, 6 wihu, 3 wihu,1 wdhu, 1 op:
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< Swynuibbpp Ywwwnblp pwpn wnynuGbph ufubdwyny: UpnyniGplbnh withn-
thtlp unnpl ptipdwéd wnynruwynid, npntin m-p thnfuwpydwb dwdwlwlywhwnywé-
Gtinh phdlb £ mwpdw dby, r-p” lnwpbwb whwnpniypn:

Onfuwpyiwh r )"
hI-thjJLnr:{lllué m m P[H*j

1 twph 1 0,12 1120

6 wuihu 2 0,06 1123,6

3 wohu 4 0,03 1125,5

1 wdhu 12 0,01 1126,8

1 on 365 | 0,00033 | 1127,5

Uryniuwyhg Gpunid £, np m-h wddwlp gnigplpwg wwwaqw wndtpltph hwonp-
nwlwbnipjntlp nwbnwnnpblG wdnid b 3wpg b wnwowlnid™ 8Gn"d £ wpnynp wyn
hwonpnuwlwlnigjnilp uwhdwbwihwy, pb” dguninud b +oo

GOpwnptlp P gnidwpl wywln £ hwGd0wé t wwpnd’ r nwpblwb wninynuw-
npnupny b yGpwhwdupy £ juwnwnynid nmwpblwb m wGqwd: Cun pwpn ninynubb-
nh pwlwabh uwwuybiih wpdtipp

r m-t

Ghpwnntlp P, r, t wwpwdbwptbpp 00nwd G0 whhnihnfu L hGwnbkGp S, -h thnthn-
funtpjwlp, tpp m — o Uw Gwbwynd £, np thnfuwplyiwl dwiwlwywhwnywséh
nlnnnipjnilp, hbinghtwnt thnppwGwiny, dqunid E gpngh: NLGGGp, np

r mt r m
m-—oo m-—o0 m m-—>o0 m

m
Liwwnh niGbGwiny, np  lim [Hr) =e', banwlwglnid kGp, np {Sy} hwonp-
m

—>0 m
nwywbnipyntGa nilGh ytippwynp uwhdwa, pGn npnud
lim S, =Pe"";

m—»o0

Guwhh hwwnydwb ybpp GYupwapwé Gnwbwyp, npuntin thnfuwpyiwlb dwiw-
Gwywhwwnywép hwiwnynid £ wadtpe thnpp, Ynsynid b wbplGnhwnm nnynuGbph
ufubduw:

Uuwhuny, tpt P npwiwqinijup wywbn b npwé wmwpbliwa 1% whny,
Yuwy, np GnyGG E, 1=1/100 wnynuwnpnypny b 2whh  hwdwpyp Yuwwpyned
t wGpGnhwwm wnynubGbph vfubdwyny, wwyw t wwph hGtnn wwywaqw wpdbpp
Yywqup’

S=Pe : (8)

UGpGnhwun nnynulbph ufubdwb hwgywnbiwy £ oqunwgnpéynid gnpélwlwb hpw-
dhswybtpned, uwlwjl nibh Yupbnp nbuwlwb Gowlwynipynil: Uyn Gnwbwyny Yw-
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pth b hwpdbp wrwybiwgnyl whp, np Ywpbh £ unwlwp r wnnynuwnpnepny
wywln npdwé P npwdwgyfuhg:

UGpGnhwuwi nninynulGtph upuGdwb hGwpwynpnepynib £ vwihu $hlwbuwlywb pwpn
gnpéwnplbipp  hGwnwgnubihu ogquwqgnnpétp dwpbdwwnhywlywl wlwihgh hgnp
wwwpwnn:

dbpwnwrlwOp Jybpp ptipqwé ophlwyhlb b wwwaqw wpdtipp hwpytlp wpln-
hwuwn tnnynubtiph pwlwdlny: NLOGGp, npr=0,12, huy t = 1: IGnLwpwp’

S=1000-¢"'" ~1000-1,1275 ~1127,5 :

Uju wpnyntbpl plnwaitbp 0,7 shwynpny (wywnh 0,07% -p ) E tnwppbipynid pupn
nnynubtiph pwlwdélny (thnfuwpyiwb dwiwlwwhwindwép™ 1 widhu) unwgwé
wndbphg: P>
Opplitnly 2. Ugqupwluwwnbpp 10 616 npwd Jupy b gbpgpby, nwpblwb 6% 2whny:

h*0s gqniiwp wtwp £ Gw yGpwnwnadbh 10 nwph hbwnn, Gpb gnpdwppp
Ywwwpyned £ wbplnhwn ninynuGGph pwbwdélng:

<4 3wdwpyp Yuwwnwntlp (8) pwlwdlny, hwiwpbinyg. P =10000000, t = 0,06,
t=10: Nepbdld’

S =10000000-¢”° ~10000000-1,822 1 = 18221000 : b

9. NhuynGuwgniip whplnhww mnynuGtph ufubdwjnid

UGpGnhwwn innynuGtipph pwlwdbp dbe dwulwygnd GG S, P, r, t wwpwibwunpb-
pp: PdwGwiny upwlghg GpGpp Ywpbih £ npnzGp snppnpnp: Swwnbwwbu Yuplnp
GowGwynepyntl niGh P GwhuGwywb npwiwqifuh npnanudp

-1t

P =Se

Uju pwlwélny Ywpbih £ qunbb uywudbh wpdbph nhuynbun:
Opplieuly 7. 10 gnudwp whwnp t GepnGhb pwGynld nwpblwh 18% 2whnd, np-
wbugh 3 wwph hGnn wwywqw wnpdbpp Jugdh 3000 nniwp: Iwdwnyp

9)

Ywwwpyned £ wbpbnhwn ninynuGtph pwbwdélng:
< Cuwn fulnph wwyiwGGbph S=3000, r=0,18, t=3: IGnbwpwp, (9) pwGwdlh
hwiwawyG P =3000-¢ > ~3000-0,5827 ~ 1748 nnjwn: »
Oppliwly 2. Nppw®0 dwiwlwly wbwp b pwlynid wwhtp nwpblwb 12% 2whny
npqwé P =1000 Gypn npwdwqntfup, npwbugh wwwaw wndbpp Yugoh
3000 GUpn: Gnpéwnpp Ywwnwnyntd £ wlplnhwwn ninynulbiph ufubdw)ny:
<€ NuGkGp, np S=3000, P=1000, r=0,12: NpntiGp t-G (8) pwlwdlhg
rt S S 1. S
c == rt=In— t=—In—-:
P’ P
1

Ujuntinhg htinbintd £, np t= 012

In3 ~8,3333-1,0986 ~ 9,15 tnwph: »
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Unwowinmuwlplbn

Uwnnnl (317-326), Ghpwnndntd £, np hwadwnpyp Yuwnwngned £
wuwnpq wnynubbph upjubdwyny:

317.

318.

319.

320.

321.

322.

323.

324,

325.

326.

300 000 npwip wywln £ npqwéd wnwptlwb 20% whnd: Npnbp uywuybih
wndtipp 5 tmwph hGwnn:

500 000 npwip wywln £ npdwéd wnwptlwb 14% whnd: Npnpbp uywuybih
wndbpp 27 wdhu htwnn:

Nppw’t dwiwbwy wig Yypyhwwwnydh wnmwpblwb 16% 2whny hwGdGywé
wywlnp:

Nppw’G gnidwn whwnp b wjwln hwGabb] mwpbywb 12% 2whnd, npwbugh 3
wnwnh hbwnn uywuybh wpdtpp Yuwaqdh 1 000 000 npwd:

Nppw’G gniiwp whwp £ wjwbn hwGdbb] pwGypb nwpblwb 8% whny, np-
wbugh 5 wnwnph htinnn gnjuwbw 3 000 000 npwd:

2 wnnwpny wywln hwGdGdwé 850 nniwnh uwywuybiih wpdtipp Yuqdnid £ 969
nnpwp: Npntip mwpGlwh nnynuwnpnipp:

Nuwlnnp nwptlwb 10% hwybwysdwnpny Jwpy £ unwgtp 1000 nnjwp L ywnp-
wnwynnyby £ 2 tnwph hbnn ypwnwndGtp 500 nnwn, huy dGwgwdép npwbhg 1
wnwnph htwn: Gpypnpn wiqwy nppw’a gnudwn whwnp b Jdwph ntuwlnnp:
Pnywlywnnil nwpblwb 15% whnyd wywn £ nptp 100 000 npwd, huly 6 wihu
whg’ Lu 50 000 npwy: Nppw’h gndwn YnGEGw Gw hp hwpynid wnwohl dnt-
6nLihg 2 tnwph wg:

Qjninwghlb 1000 Gypn wwpwp £ ybpglnud wnwpbwb 9% hwdbiwyswpnyd b
wwpunwynpyned tywpnpp hwybp 2 hwwuwn dneénidlbipnyg® ybig wihu wig
L wylnthtwnl 12 wihu wbg: Nppw”0 whwnp t (hGh jnipwpwsjnip dncénLap:
Unpwwlywwntipp 1000 Gypn Juny t Jbpgbnid tnwpblwb 6% hwybjwddwnpny L
wwpunwynpyned £ wwpwpp thwytp 3 hwwuwnp dnwdnidbGbpny™ ghpdwpph
ulqphg 4 wihu, 8 wihu L 12 wipu whg: Nppw”a whwnp bt hGh jnipwpwbsincp
dnténudn:

Uwnnpl. (327-338), GGpwnpyntd £, np hwpdwnyp Yunwpdned |
pwpn wnynuGbph ufubiwyny:

327.

328.

329.

330.

Swnblywb 12% whny wywln £t hwGdbGdwd 100 000 npwd: Npnztp uwywudbih
wndbpp 5 mwph whg, Gpb hnfuwpyiwb dwiwlwlywhwwnywsép 1 wnwnh L
Swpbywb 18% whny wywln £ hwGdGdws 10 000 npwad: Npnpbp uwwuybih
wndbpp 1 mwph whg, tpb hnfuwpyiwb dwiwlwywhwundwdép 1 wihu k:

200 000 npwip wywn £t hwGdaywé nwnblwhb 12% 2whny: Npnptip uywuybith
wndbpp 1 mwph htwn, Gpb thnfuwpyowb dwdwbwlywhwwnywén 3 wihu k:
Qnpéwpwpp, wmwpbywb 10% hwybwddwpny, qupy t 4dtpgpkg 1 000 000
npwd: Nppw’0 whbwnp b Gw Jbpwnwpdbh 2 wwph hGwnn, Gpb thnfuwpydwd
hwwnywép 1 wihu k:
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331.

332.

333.

334.

335.

336.

337.

338.

Upwdp nwpblwl 24% 2whny wywnpwp E tpgptp 10 000 Gypn: Nppw’h whwnp
tE Gw ybpwnwnpdbh 7 wahu hGwn, Gpt thnfuwnpydwb hwndwép 1 wihu k:
Swpblwb 12% whnyd nppw’0 wjwln wbwnp b hwGdah] npwdiwwmwbp (thn-
fuwpyowl dwiwlwlywhwwnwépn 1 wihu k), npwbtugh 1 wwph hGwnn gnjuwbw
1 00 000 npwd gnLdwp:

3brnLunwigniygl wpdt 300 nnjwp: UnGwql nppw”0 wjwhn whwnp £ Gepnat;
npwiwwnwbp” mwpblwb 18% whny (thnfuwpyowb dwiwlwywhwwndwdénp 1
wuhu k), npwbugh 9 wdhu hbwnn Yniinwyywdsd gnidwpny hGupwynp (hGh qlby
htGnnLunnwgnyyg:

Unpwwuwybbpp, nmwpbwb 16% whny, wjwln G0 hwGabb) 500 Gypn, huly 6
wuhu whg Lu 800 Lypn: Npnpti uwywuybith wpdtipp wnwohl GUniéniihg 2
twnph wg, tpb hnfuwpydwb dwiwlwwhwinwép 3 wihu t:

UnLinpwywlOp tnwnblwb 12% hwdbwysdwpnyd wwpwp t ytipgptp 10 000 Gypn
L wwpunwynpyb) £ ywpwpp hwytp Gpyne hwdwuwnp dnednudlbpnd® okyp 6
wuhu hGwnn, gjnup’ npwbhg 6 wihu wig: Nppw”a whwp t (hGh jnupwpwGsgninp
dnuénidp, bpb thnfuwpyiwl dwiwlwywhwunywdép 1 wohu t:

NuwGnnp nwnptlywb 10% hwydbwysdwnpny, ywpwp t 4tpgptp 100 000 npwy,
huy 6 wohu wag" Lu 200 000 npwd: Nppw’t whwp £ Gw ybpwnwpadbh wew-
ohl wwpwpwpwdhbp Yybpgltinig 3 nwnph wbg, Gpb thnfuwpydwb dwdwlw-
Ywhwuwywén 1 wihu t:

Gnpbp wwph htitnn wywnnibptilw qObint hwdwp plGunwbhphlG hwplyuwynp k
3 000 nnjwn: Ujn gnedwpp Yniinwytne hwdwn npnzytp £ jnipupwGsynip tnwn-
Jw uyqphl, nmwptlwb 18% pwhny, 3 hwjwuwn wywbnbbp hwGdbb pwblyw-
JhG hwpyhG: Nppw®G whwp t (hGh jnipwpwlbsnip dnudnidp, bGpb thnfuwpydiwa
dwiwbwlwhwwnywénp 1 wihu t:

QjninughlG 1 000 000 npwd Jwny t ytpgptp twpbwb 8% hwdbjwddwpny b
wwnpuwynpdb| £ 6 wdhu hGwnn yGpwnwnpdbtp 400 000 npwd, huy dhwgwén
npwlhg 1 nwph wig: Nppw’t wtwp Lt (hGh Gpypnpn dnwdnwdip,bipt thnfuwpy-
Owl dwiwbwlwhwwnywdép 3wdhu t:

Unnpl pipqwé wnwownpwlplbpnud (339-345), Ywpbih £ oqunybi|
wwpptpwysdwnbtph hnuph hw2qwpydwb ufubdwbbphg:

339.

340.
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Snipwpwbsynep woujw uyqppl fubwynnuywb hwpyhl dncdyt) £ 10 000 npwd:
PwOywjhb wnwnpbywhb 2whp Yuqdnd £ 24%, huy thnfuwpyowb dwaytinp 1
wuhu £ NG npwdwywb hnuph wwwaquw wpdtpp 1 wwph hGunn:

Epbhuwjh 6G0nywh opp pGunwbhpp nwpblwh 12% whny pwGlyuwjhb hwhy k
pwgntld L npnpncd | jnipwupwGsynep wdudw ybpght wyn hwpdhb wybwglt; 50
nniwp: Npn2Gp npwidwlwb hnuph wwwqw wpdbpp 18 wwph hbwnn, bGpb
thnfuwpyowb hwndwdép 1 waohu t:



341.

342.

343.

344.

345.

Gnbp nwnph htitnn hwdwuwpwbhb uywuynid £ 10 410 npwd dwfuu® Gnp (uw-
pwlwjhG Ywhnyp qO6nt hwdwn: NpnpdGp £ wyn gnudwpp Ynenwyt) pwblw-
JhG hwynid” jnipwpwbsnip Grwdujwyh ybpehl dnustind R gnidwn: Npnpbg
R-p, Gpt thnfuwpydwl hwwndwép 3 wdhu t, huy pwllyuwihl twnpblwb pwhp
20%:

CGuwbhpp, wnnild qGbint hwdwp, nwpbwb 9% whnd Jupy b Jbpgptg
5 000 000 npwl L wwpwwynnyb) £ ywpnpp thwybp wivwlywb ywppbpw-
JdwnGbpnd® 5 wwpdw pGpwgpnid: Nppw’t wbwp b dnudbp jnipwpwbsinep
wiuyw ytipeh, bpb thnfuwpyiwl dwiwlwlywhwwnywén 1 wihu k:
Lwhuwaghép $hlwbuwynptint hwiwp Gwpuwwnbujwd t hhlg wwph wnpne-
Owy jnipwpwsnep nmwnpdw yGpohl, pwOlwihl hwpdhg nnipu gptip 1 000
GUpn: Anpdwnph uygphl nppw”a gnidwn whiwp £ GepnGG] pwGynid twpblywh
7% pwhny (hnfuwpyowb dwdaytwp 1 wmwnpp ), npwbugh wywhnyyph Gwiuw-
q6h $hlwluwynpnidp:

Lwfuwghép $hlwluwynpbiint hwiwnp pwanjwé £ 11 wtnwph wpnibwy jni-
pwpwbsjnip Gnwduwywyh ybponed, pwbywihG hwpdhg ninnbp npwiwywb hnup®
500 nniwph swihny: Gnpéplpwgh ulygphl nppw’G gnidwnp whwnp & Gepnb;
pwyntd tnwpbywhb 8% whny (thnfuwpyiwb hwndwdép 3 wihu k), npwbugh
wwwhnyyh Guiuwqséh $hlwbuwynpnidp:

Qnpéwpwnpp 10 000 000 npwd Jwpy t ybpgptp mwpbwb 12% whny  (thnfu-
wnpyowb dwdytiinp 1 wdhu b): Lw wwpunwdnpdbp £, wivwlywb hwwuwn
JdwpnuiGbpny, wwpuwpp thwyb 2 wwpw plGpwgpnid: Nppw’d gnidwn
whip t dnLéh gnpdwpwpp jncpwpwbsjnip wiujw Ybpoh:

Uwnnpl wnwownpywé fulnhpGtpnid (346 -355), GGpwnpyncd t, np 2whhp
hwqwpyp Yuwwnwnpyned £ waplnhwwm mnynuGbph ufubdwyny:

346.

347.

348.

349.

350.

351.

352.

1 000 000 npwip wywhn £t hwGddjwéd nwnblywb 10% whny: Npnzkip wwywqw
wndtipp 3 tnwnh hGwnn:

1 000 nniwpp wywln £t hwGsdbjwd nwpbywhd 8% pwhny: Nppw’hG gnidwn
Ygnjwlw 5 tnwph hbwnn:

100 000 npwdp wydwln bt hwGd0wé nwpblwlb 16%-ny: Npnzbip wwwaquw
wndtipp 9 wihu hGwnn:

1 000 GYpnG wywln £ hwGaowé nwpblwb 10% whny: Nppw’t dwiwbwly
wbg Ygnjwbw 2 000 GYpn wuwwquw wndtip:

UJwln hwGaGwd 100 nniwpp 3,5 wmwph hbGnn YpyGuwwmyytb) b Npnat
2whh ninynup:

Nppw’t npwd wtwp £ wwln hwbddb nwpblwh 12% whnd, npwbugh 3
inwnh hbwnn gnywlw 3 410 npwa:

Nppw’t wywln wtwp t hwGdbh nwpblwb 8% whny, npwbugh 5 wwph
hGunn wwwaqw wpdbpp Yuqih 5 000 nnpwn:
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353. LOwnwbhpp nwnblwb 16% 2whny wjwln hwGabtkg 1 000 nnwn: 6 wihu wbg
hwpyhb GGpnpdbg Lu 500 nniwp: Npn2tp wwwagw wndbpp uyqpbwywh dne-
6nLihg 2 tnwph htwnn:

354. Qyninwghl, twnpblwhb 6% 2whnd, Jwpy ytpgntig 2 000 000 npwd L wwpuw-
ynnpytig ytig wiuhg ytipwnwpdbt| 500 000 npwd, huy Lu 6 wihu wdg™ thwyk|
wwpupp: Nppw’0 gnidwp Gw wbwp £ dnwsh Gpypnpn thneh ytipoha:

355. QnpSwpuwpp, nwptwb 8% jwhnd, Juny ybpgptg 2 000 000 npwd L wwnp-
twynnpytig Gpynt hwjwuwp dniéndlbpny” wrwehlp 1 wwph hbwn, Gpypnp-
np” npwlhg 1 nwnph wag, thwyb] ywpwpep: Nppw’a t jnipuwpwbsnip dntddw
swithp:

§3. Cwpptn

1. pP°Gs k 2wppp

Nhuwnwnytbp nplt pdwiht hwonpnwlwbnepyntl® a;,a,5,a5,--- L Gpw wlnwdabbphg
Ywqutlp hGwnlyw] wGybpe gnidwpp’

aj+aytay oo (1)

Wyuwhuh gnidwnplbipp Yngyned G0 pwphG wpptp: a;,a,,as,--- pdbpp Yngyned
GG wpph wanwuGkp: Lwlh np 2wppp wwpniGwynid £ wbybpe pwbwynipjwip wa-
nwuilbp, wuwyw ng Uh pwpp sG0p Yuwpnn qpbp wdpnnonipjwdp: UjGnihwlnkind, wnppp

hwdwpyntd £ inpdwé, tipt hwynbh £ wyb optilpp, npny Ywpbih £ npnzt Gpw gwbGlyw-
gwdé wlnwip:

LOnnOJw6 £ (1) 2wppp gpbip Gwb ubnd nbupny’ Zlan, npwnbin 2, -p 2wnph
n=
1 1 1 1 1

pnhwnip wlnwadla Onhﬁwu,vl-+75+$+74-+%+mzwnpn qnyntd

£ euond.
Zdn inbupny:

2. Cwpph qniquihwnnipjnibp b mwpwdhwnepynilp

hGswbu Gptghlp, 2wnpp Ywqldwé b wadbpy pwlwynipjwdp gnudwnbihGbphg:
Eet qnudwpbihGbph phdp dtpowdnp b (pbyniq swihwquig 066), wuww gnidwpp
dhwlwlwy npnadnn nplt phy t: Gpb gnudwpbhGtpb wbybpe pwlwynipjwip GG,
www whhpwdtnnipyntb £ wnwowlnid hdwuwnwynpb npwlg «gnidwppy»: T pG-
pnid £ Gnp hwulwgnipjwl upph gniquihmnipjwl L wmwpwdidhnnipjwl qunw-
thwph(:

(1) 2wpph wlnwabtnhg YuquitiGp htwnlyw) pytipp’

-150 -



S, =a,+a,, S;=a +a,+ay, S;=a +a,+taz+a,, ..
npnbp Ynsyned GG wpph dwubwyh gnedwpGbp: Unwohl Yuwpgh dwulwyh gnidwn
hwiwnbind S, =a; phdp, Ywqdtlp dwulwyh gnudwnGtph hwenpnwlwbnipynibp®

81555, 85, S (2)
Uwhdwlnid. @YuwjhG wppp Yngyned k gniquibin, tiptk gniquibn £ Gpu dwu-
Gwyh gnudwpGbph hwenpnwywbnipnilp: Cwppp Yngynud t nnwpw-
Uk, Gpb dwuGwyh qnudwpbbpph hwenpnuwywbnipynilbp mwpwibm k:

3. Cwpph qndwpp
Ghpwnnblp 2wppp gniqudtnn £ Mw Gowlwynid £, np dwulGwyh gnidwnpbbph (2)
hwonpnwywlnipjnilp dqunnid £ dh npnwyh pyp’
$1,5,,8;5,- > S,
Yuwy, wy gpbwadlnyg’ lim S, =S : 9niqudbwn wpph dwulwyh qnudwplbph S uwh-
n—oo
duwlp Ynsynid k' wpph qnuiwp L gpynud £

0
a,+a,+ay;+---=S, Juwd Elan:S:

Gpb, ophGwy, 2wpph wlnwdiltpp npwywb pybip GG, www Gpw gniquihwnnep)nt-
Gp, puwn Encpywl, Goubwyned £, np wGdtpe pwlwynipjwdp npwlywb pdtiph gnedwnp
npnawyh ph t L ng pb whybipy:

Gpti S,.S,.8;,--- = o, www hwdwpnid GG, np wnpph gnuiwpp wbdbpg £ L gpnid
GG a,+a, +ay+---=oo:

Epb wmwpwdihwnipntlp wwjdwbwdnpdwé £ Gpwbnd, np dwulwyh gnidwnbtph
hwonpnwywbnepjnilp snibGh nplk uwhdwb (wyn pyntd Gubl o), www wnphb (wG-
ytipe gnidwphG) nplt phy sh yGpwapynid L wuyned £, np 2wppp gnudwp gniGh:
Opplwly 7. 3Gnwgnunblp YaGu pdbphg Jugidwd pwpph 1+3+5+7+--- gnt-

qwuihwnnipjwl hwpgp: Lwhh, np dwulwyh gndwpbbph hwenpnwyw-
Gnipnilp dqunnid | +oo, www wnppp tnwpwdbin £, pln npnud
1+34+5+7+-=+0: P
Opplwl 2. NwuniGuuhpblp 1+(=1)+1+(=1)+--- 2wpph qniqudihwnnipjwl hwp-
gp: Uwulwyh gnidwpGtiph hwonpnwywbnipynilp Yhap 1,0,1,0,---, npp
nwpwdbin £ IGnbkwpwp, nhinwnpydnn 2wppp twpwdbn b L Gpub nplk

gnuiwpn sh yepwagpyned: P
1 1 1 1
Opplwly 3. Itnwgnunblp 2Tttt wpph gniquadhwnnipyntlp:

Lwqutlp dwulwyh gnudwpbbpp
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1 1 1 1 1 1 1 1 1
Ss :—+—+—:(1 —f)+(f _7}{7 —szl—f_
12 23 34 2 2 3 3 4 4
1
Adyquwnp sk GUuwntg, np n -pn Yupgh dwuGwyh gnudwpp” S, =1-——

n+l :
RGwnbwpwn, dwulwyh gnidwnpbabph hwenpnwywbnigjnilp gniquidbn

lim S = lim (I—Lj =1:
n—w n—o n+l

NLpbuG, nhrwpyynn pwppp gniqudbn kL Gpw gnudwpp hwdwuwn £ 1-h: B

4. Cwpph qniquihnnipjwl whhpwdtn wuwjiwbp
bwntith & Yewhty, np awnpep YihGh gniquidtion, wjuhlpl Yalwdnnydh ytippwynp
gnuiwn dhwyb wylb nbwpniy, Gpp Gpw wlnwilbpp pwgwpdwl wpdtpny nppwl
wubu thnppwOwa, wyuhGpb dqunkh qpnjh:
Ptnpbky. 6pbt a; + a,+ a; + ... wppp qniquibw b, wwyw Gpw whnwabbph
hwenpnuwlywbnipjniGp dquned k£ gpnjp°
a,a,,a5,-—>0: (3)
< pgnip wppp gniquibn b L Gpw gndwpp S phyb ENepbub dwubwyh gne-
dwpbbph  hwenpnwlwlnipntlp” S, =S, hGswbu Owl S, — S: Rwdh, np

a'n =Sn+l

=S, www a, =0, bkpp n—oo:p

Gpb nyjw| 2wpph hwiwp (3) wwjdwOp sh Junwnpyned, www pwppp tnwpwdbin
£ (3) wwjiwlp whhpwdtiwn £, pwjg nbinku pwdwpwp st wpph gniquidhwnnipjwb
hwiwpn: Gwpph wlnwuibtph «dh Ypw» gpnjh dqunbip ntinlu sh wwwhnynid pwnph
gniquuihwnipinibp (JGppwynp gnudwp nilbGwip): dbppwdnp gnudwp yduwdnpdh
dhwylb wyb nbwpniy, Gpb wpph winwibtpp dqunbb gpnjh pwywwlwswih wpwaq:

5. bpypwiwhwywhb wypngpGuhwjh 2wnppp
UjGwhuh 2wpptipp, npnGg wlnwdlbpp Yuginwd 66 Gpypwswthwywb wpngnt-
uhw, nLGG0 pwqiwphy YhpwnnipyntbGbtin: Wn 2wpptpp gpdned G0 hGnlyw inGupny’
a+aq+aq2+aq3+-~, a=0, q#+1
L Yngynid GG Bpypwswhwlywh wpngptiuhwih 2wpptn:
@tnptd.  Gpypwiwhwlwh wpnopbuhwyh wppp gniquihnny £ ouglb L
UhwG wyb ntwpnid, Gpp wpngptuhwjh hwjnwpwpp pwgwpéwy wp-
dbtpny thnpp t 1-hg, pan npnid” Ghw £ hEnbyw) hwjwuwpnepynlGp
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2 3 a
a+aq+aq +aq +---:ﬁ,

< YwqokOp 2wpph n-pn dwulwyh gqnudwpp: Gpypwswhwlwb wpngpbuhwih
gntiwph pwlwdlhg hbnbnwd £, np
n-1 a(qn—l).

2 3
S,=a+aq+aq +aq +---+taq = o

-1<q<1: (4)

Utiq htwtnwppppnud £ S, -h uppp, tpp n—«: 3p2kGp, np°
limq" =0, tipt |g>1 L limq" =0,  bph |q<1:
n—o0

n—o0
bwnLwpwn, |q| > 1 nbiwpnid S, — o ,wyuhlpl 2wppp wpwibn t:
WG nbwpnid, tpp |gf <1, niGGp, np
a

. . a(qn_l) a . n a
am S = :@Jﬂ(q ‘l)zﬁ(o‘l):q-

Wuwhuny, dwulwyh gnidwnbbph hwonpnwywlnipnilp gniquiibn k, hbnlw-
pwn gniquititn YihGh Gub ipypwswhwlwd wypnanptuhwh pwnpep: »

Oppliwly 7. UnnigbGp, np 1+%+%+é+%+m wppp qniquibin £ L qunlGkGp

Gpw gnuiwpp: Pwlh np, 2wpph wlnwdiltpp Yuginud GG Gpypwsw-

thwywb wpngptiuhw’ q=% hwjinwpwpny,www wppp gniquibun £:

Lpw gnudwpp hwpyblp (4) pwlwédlbng®
11 1 1 1

LI L
1+2+4+8+16+ 1_1 2
2
Oppliwly 2. Unnigqblp, np 10—?+§—%+m wppp gniquiitin £ L qunlbGp Gpuw

gnidwpp: Rwbh np, 2wpph wlnwdlbpp Ywqinwd GG Gpypwswihwlwb
wnnaptiuphw’ qué hwjinwpwpny, www wppp qniquibtin k, pln

npnid Gpw gnudwpp” S :1701 =7,5:p
I+—
3
Ophlwly 3. Lwdpwhwpp 2whwanpénn pGybpnipnilp GUwwnbg, np whthnithnfu
wwjdwbaGph nbwpentd, jnipwpwbynip nwnh, wpyntOwhwGyned £ Gw-
funpn wwpyw wpnyniGwhwlwéh 90%-p: 2000 p. nnipu £ Ynpaybp A
dhwynp Guyp: GGwhwwnb| hwlpwhnpnid welw Guyph pwbwynipjnilp
2000 p. ytipoha:
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<€ 2001 p. pGybpnipynLlp Yupnn £ wpryniGuwhwb %=0,9A dhwynp Gwyp, hw-

=0,9°A shwynp, hwenpn twph 0,9°A L

onnn wmwnph upw 90%-p, wjuhlpG’ %

wyb: Mwnpqg £, np Gwypwhnpnid wnlw wwwnp sh qbpwqubgnid nGuwlywbnptkh

hGwpwynp pninp wpryntbwhwOnldGGph gndwphG

2 3 0,9A
=A-0,9+A-0,9° +A-0,9" +---=—2— =9A: P>
Q ,9+ 97 + 97 + 1-09A

Ophliwly 4. LpnGhy hhywGnnigyniGGtph nGwpnid hhdwlnp unpyywé b wdpnng
Ywbph plpwgpntd, Yuwbnbwynp hwidwfunipjwip, pnnibbp hwdwww-
nwufuwl nbnwihongp: Gopwnptlp 8 dwip ULy, hhywlnh pGnnilnd k
Qo Uhwynp nkin, npnh 60%-p wyn pGpwgpntl opnqubhgquintd pwjpwjyntd
£, wyuhlpl hwonpn GEpwplyiwlb wwhhbG opqwlhgqintd nbrlu dGnud £
Gpw 40%-p: Npn2GL nGnh wnwybiwagnyb pwGwyp, npp Ywpnn £ Yne-

nwyybp hhwlnh opqubhginty:
<4UnwohlG plnniGnudhg 8 dwld wlg ntinh pwlwlyp opquwbhqinid YihGh
Q40
100
pwlwynpyntbhg opqubhgintd dGnid £ Gpw 40%-p°
(Q0+0,4Q0)-4O

100

dpw t hwulnid Gppnpn Gepwpynedp b wju pwlwyb wybiwbnud £ Qq -ny, Yuquk-

=0,4Q,: tnypnpn plnnilnidhg htiin wjl Ynwelw Q, +0,4Q,: 8 dwd whg wju

=0,4Q, +0,4°Q,:

Lny wpnk0 Q0+0,4Q0+0,42Q0 dhwynp: Yuwbph nbnnnipjntlp nbuwywbnptb hw-

dwnbnd wGytipg, hwpytlp pninp GGpwnpyndbbph 0Gwgpltpp’

5
Qu +0,4Q, +0,4°Qy +0,4°Qy +--- = 1?004 =3 Q:

bwnbwpwn, nbnh wnwybjwagnyb pwGwyp, npp Gpplhgt Ywpnn £ (pG5; opquibhg-
dntd, thnpp t gQO: >

Opplwly 5. SGubunipyntGh - wpfunidwglbine  Guwwwyny, YwnwdwpnipyniGp
npn2tg plnhwGnip Glwdinmwhwpyp wwywubgltp 20 a0 nnpwpny: Iw-
dwpbind, np jncpwpwlsnip wbhwwi, hp |pwgnighs Gwdnh 95%-p
Swhuuntd t, huy 5%-p° wwhnid, npnztp hwenpnuywb dwiuuntdGtph nno
npwjh gnudwpwyhb dwywp:
< 20 010 squbGddwd hwdnmwhwpyh 95%-p Swiuuynid £ wGihowlywlnpbG: Yw
Ywauntd £ 20-0,95 410G nnpwn: Uyu gnidwnl hpple Glwdnen hwynGyncd £ wy) wOdwhg
aGnphG, npnbp hptbg htpphl upw 95%-p Swfuuntd GG, huy 5%-p wwhnid: Uju thnt-
(Nl Swhuujwé plnhwnip gnudwpp Yywgoh' 20-0,95-0,95 = 20-(0,95)2 4 G nnpwp:
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Uu gnudwnplb hppl GYwidniin dGpwpwfudtind hwuwpwynepjwb a6y, Yowywdh
Gnp Swfuubp® hp 95%-h swhny: SGuwlwbnptl, wju wpngbup Ywnpnn £ wGybpe
2wnnLbwydb: Mwpg t, np pninp SwiuunwdlGbph gnidwpwihb swjwip Y hGh

S=20-0,95+20-(0,95)" +20-(0,95) +---:
Uw Bpypwswihwlwb ypngpbuhwh wpp £ g = 0,95 hwjnwpwpny: IGnbwpwp’
S 20-0,95 _ 2095

005~ 5 - 380 016G nnywn: P

6. Puquiwwwwnyhy

UwynpnunbGunbuwghwnnipjwlb hhdlwlwb hwulwgnepynitGlGtphg dGyp pwgqiwwwwn-
Uhsh qunuthwnpl t: SGunbGuntpjwl 069 Juwuwhww) GepnpnudGEph wdp, plwlwlw-
pwn, wnwy £ pbpnid hwdwfuwnb GGpphG wpnynibph (3LU) npnwyh wd: Un wsh dh
dwup Ynpypa Gepnpynid b inlGunbunipjwb vk L wewye t pbpnud ILU-h Gnp wa: Uyu
ytpohGh dh dwup Ypyha ninnyned £ nbwh inbunbunipintl b wyuwbiu 2upnibwy: Plw-
Jwlwpwp, uygplwywb Ghpnpnidhg dwlwédwéd hwonpnuywh GhpnpnuiGbph 6w-
JwGGpp qGwiny thnppwlnud GG L dgunncd gpnjh: Ywbg wdpnnowwb hwpwrenidp
nLtbh Yupunp Gwlwynipynib L hwbgbiglnud £ pwgiwwwwnyhsh qunwithwnh:

Pwquwuwwwyhsp wya phyh £, npn wybwp £ pwqiwwywmnybyp Gipppiwa thn-
thnfuntpynilGp” npnGpne hwdwp pGnhwGnip wpnwnpuGph éwywih thnthnjunt-
pjniGp:

Lbpnnpiwl wdp Gwlwyblp Ax-nd, huy Ay-nd” wpunwnpwlph wdwih wép (npw-
dwlwl wpinwhwjinnipjwdp): Gpb, opnhlwly” Ay=3Ax, wwyw pwqliwwwunyhsp 3 L
Oppliwly. Ywnwpwé £ 100 016 nnpwph hwybywy Gepnpncd: Npnpdwé b unwg-

Jwé GUwownh  60%-p YpyhG GLpnlOLp wnbOwnbunipjwlb dbko: Npnpb
uygplwywb Gepnpowb pwgiwwwwnyhsp:

4 Ax=100 016G nniwp Gepnpdwl dwywéwd plnhwlnip wpnwnpwlph dwdwip
(gnLiwpwjhb wpunwhwjnnipjwip) Yupth £ hwaytp hppl hbnbw) wupph gnudwp®

Ay =100+100-0,6+100-0,6> +100-0,6> +--- :
Uw Gpypwswthwywb wypngpbuhwih awpp £ q = 0,6 hwjnwpwpny: Iwiwdw) (4)
Ay 250

=250: ) — == :
- Nenbidl pugiwgwinlhsp® M= =15 = 2.5 >

RN
puiwab 4 =175

7. Oniquitin wppbph hwwmYynipyntGabpp
Gpbt a; +a, +as;+--- Jwppp gniqwibn £ L Gpw gnudwpp hwjwuwp £ S-h,

www, jwiwjwlywb ¢ pdh hwiwn gniquitinn £ Gwl ca, +ca, +ca, +---, wppn, nph
gnhtdwpp hwywuwn £ ¢S -h:
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Swiwdwyl wyu wlniwd, bpb gniquibwm wpph pninp winwibbpp pwquw-
wwwybkbp npuk pyny (pbynig swihwqwbg 066), wwyw unwgywsd wppp Gnphg
YLhGh gniquibwn:

Gpt a;+a, +ay+--- L b +b, +by+--- Jwppbpp gniquibn LG L Gpwlg
qnuiwnbbpb 60 S L Q pybpp”

a+a,+ag+---=8 b, +by, +by+---=Q

www gnrgwibin G0 Gwbl

(ar+by)+(az+by) + (as+bs) +---,  (a=by)+(ay=by ) +(a3—bs) +---
2wpptinp, pn npnud Gpwbg gnudwpOtpp, hwiwwwwwufuwbwpwn, S+Q L S-Q
pytnpl G0: Uw Gowlwynid £, np qniquiitim 2wpptpp Jupbph B wnwd we winwd
gqniiwpbp b hwGb:

342"
OnhlGul. Uwwgnigtilp, np ZO 5 wppp gniqwdbn £ L npnptGp Gpuw gnt-
n=

® (3 n
Gupp: Wpw hwdwp npdwo wppp Gepjuywgltilp npwtiu zo(sj L
n=

00

n
Z()(Sj wnptinh gnuiwn: Upwlp, npwtiu Gphpwswihwlwb wpngnb-
-

uhwjh pwnptp, gniqwibin GG, pln npnud

o 1 |JRIE S g 3
n=0\5 1_3 27 n=0\5 _l_g_?’.
5 5

3twnbwpwn, gniqudtin YhGh Gwb nhinnwpydnn 2wnpep, pn npnud
232t 55 25
no 5" 2 3 6

8. Cwpph vbwgnpnp

Epti 2wnph ulqphg ntib qglilip Ytppwdnp pynd wlnwdltp, www unwgdws wn-
pp L hpG 2wppp dhwdwdwbwy gniquabtin G0 Juwld dhwdwdwlwly nmwpwibn: 2nt-
quuihwnipjwl nbwpned, Gpubg gnudwnpbbpp twpptipgnid G0 nbGl qgwé wlnwy-
GGph qnudwnny:

bpti a; +a, +az+--- wppp qniqudbtin t, www a,,; +a,,, +ag s+ wnpep
Ynsynid £ Gpw n -pn dGwignpn:

Lwlwyklp n-pn dGwgnpnh gnidwnp (Ywpd™ n-pn dGwgnpnp) 1, -nd: Mwpq L,
np S=S, +r,, npntin S -p (1) 2wpph n-pr dwulwyh gnidwnb t: Lwh np S, = S,

www 1, = 0: Wuwhund n-h wddwlp gnigplpwg, 2wnph n-pn dGwgnpnp dguncd
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E qpnjh: Uw Gowlwynid £, np pwjwywlwswih 066 n-tGph hwdwnp n-pn dGwgnpnp
Ywpbh b wlnbub] plnnGbing, np S~a; +a, +a; +---a:

Wuwhuny, Gpb 2wpph gniquihwmnipynilp hwunmwwmyjwé k, wyw Gpw gniriw-
ph hwynuip (gwGyugwé Gnnipjuwip) nbuGhywlywd hwpg kE: bwnwpjwsé
ufuwp qOwhwuwnbnt hwdwn, whbwp bt GUuwnh nGbGw, np wyl hwjwuwn £ wpph
hwiwwwwnwufuwb JGwgnnpnhG:

9. 3wnpinGhy 2wpptph uwbnnwyp
Guwnpbpp pwnnwunbhu, hwdwfu, swithwbdnh nbp G0 uwwnwnpned hGnbyw) nbu-

ph 2wnptipp’
1 1 1 1

o0
1
Z —:1+—2p tE et

n=I nP
npnbp Ynsynid G0 pGnhwbpwgywé hwpinbGhly wpptp Ywd P -wnppbp: ®nthnfub-
tny p phup, utnwGnid GGp hwpuinGhy 2wpptph hwpniun vwbnnuyp: p =1 nbwpntd

utnwgyntd E nwuwlwb hwpinGhy 2wppp’

z 1 11 1 1 _
SwpinOhy wnppp twpwibn £ L Gpw gndwpp wbOdtbpe E:Yw pGYwbine hwdwn,

hwninGhy pwppp, dLwlywanptl, Gepyujwglbbp hbnljw| nbupny®

1 (1 1) (1111) [1 1) (1 1]
I+ -+ | o= | +| o=t |+ | 4 + I +
2 (34 56 78 9 16 17 32

Nddwnp st gniyg wmwy, np jncpwpwGsinip thwlwagdéntd gpwéd gnidwnp 0kd £ 0,5-
hg: dtingGtiny hwplwynp pdnd thwywadtin, wpph dwulwyh gndwnbtipp Yunbih £
nwndOb| gwlywgwdé pyhg uké:

Chnhwlpwgywé hwpuinGhy wppp qniqwibn £ p wwpwdbknph 1-hg 066
wnpdtpltph nbwpnid L mwpwdibn k, Gpb p <1:

10. Ypwlywl whnwaGtpny 2wupptph qniquihwnnipnilp

Liwh pwppbph gniqudhunnipjwl hwpgp, hwibdwwmwpwp, nyniphl £ nedyncd:
Pwdb wyb t, np npwywl wlnwabtpny 2wpph dwulwyh gnidwpbbph hwenpnwyw-
Gnipyntllb wdnn £ S, <8, <S5 <---,b htilmbwpwn, hGwpwynp £ Gpynt hpwdhdwy.

w) dwulwyh qnudwpltpp hwenpnuywnepynilp uwhiwlwithwy E: UnGnunnlnt-
pjwl htin gqniqulygywéd wju wwydwhl wwwhnynud t {S,} hwenpnulwane-
pjwl gniquihwnipntlp: Npbdla, dwubGwyh gnidwpGiph uwhdwGwhwyne-
pintGp wwywhnynid £ npuwlwb whnwiGtpnyg wpph gniquihwmnip)nibp:

p) Qwulwyh gnidwnbbph hwenpnwywbnipjnilp uwhdwbwihwy sk: Uju nbwypned
S1,8,,85,-- =+, L, htitnlwpwn, pwpph gnidwnb wGdbne t:
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11. Pwnnwuwndwl hwynwbhzp

Nhgnip gniquidhwnnepjwl wneniiny, hwibdwwnynd GG ng pugwuwywb whnwdbb-
nny Gpynt pwpptip’

M8

a, =a;+a, taz+---, a_ >0, (a)
n=1

ébn:bl+b2+b3+»--, b >0: (b)
Ptnpbky. bph, ujuwd ptyniq nplk hwiwphg, (a) 2wpph wGnwyGkpp thnpp GO
Juwd hwjwuwnp (b) 2wpph hwiwwwwnwufuwb winwibGkphg, www’
w)ibké whnwdibGbpny wpph qniquihwnipnitlhg htnlnwd £ thnpp
wanwuGbpny 2wpph gqniquihwnniepynilp,
£) thnpp wlnwuibbpny wpph wwpwihwnnipinitlhg hGnlnwd £ oGo
whnwiGbpny 2wpph nmwpwdhwnniepynibp:

<0 Lwhh np wpph yapowdnp puny whnwibbph htnwgniip sh wagnned Gpw gni-
qwihunnipjwl Ywd wnwpwdhunnipjwl Jpw, wyw wnwlg plnhwGpnepynilp fuwfu-
wnbnt Ywpnn GOp hwdwnb, np a, <b, wlOhwdwuwpnipjnilp wnbinh ntbh wnpdwé
2wpptiph pninp wlnwdGtph hwdwn: Gapwnptlp (b) 2wppp gniqwitin £ L B-0 Gpw
gnuiwnl £

b, +b, +b; +---=B:

Lwah, np (a) 2wpph dwulwyh gndwpbtpp thnpp G0 Yuwd hwwuwn (b) 2wpph
hwiwwwwnwufuwb dwulwyh gniwnbbphg, www (a) wpph dwubwyh gnedwnbbpp
GnyOwbu vwhdwlwhwywé G B pyny: Uuwntinhg htiwnlnd k, np (a) 2wppp gnt-
quwaubiwn t:

Ujdd wwwgnigbilp p) wlnnidp: Gapwnntilp (a 2wppp twpwibn E: Nepbal Gpw
Owulwyh gniudwplbph hwenpnwywbnipyniGo wlybpy G066 L S;,S,,S;,- — 40
Lwbh np (b) 2wpph dwulwyh gnidwpbbpp wwywu 66 (a) 2wpph hwiwwwwnwu-
fuwl dwulwyh gniiwnbbphg, www npwbg hwonpnwywnignilp Gnylwbu dgnnid
E + o0 : nbwpwn, (b) 2wppp wpwdtin t: P

12. Punnuwwuiwl hwjnwbh2h uwhdwbwjhG mwpppwyp

Ptnpky.  Gpbk npuwlywh whnwdibkpny Zl apl Zl b, 2wppbph hwiwp Gpwig
n= n=
pnhwnip wOnwiGtph hwpwpbpnipjwl uwhiwGp qpnjhg wnwp-
p&n npnzwyh phy

. a
lim ==k, k#ow, k=0
n—ow by

wuww, nhnnwpyynn 2wpptpp gniquibn Juwd mwpwibm 60 dhwdw-
dwluwl:

-158 -



§ Sn+2

Opplitly . IGwnwgnnt wnph gniqwidhwnnipynilp:

n=1n?+10n-1
< Cwpph plnhwbnip wnwadh Juppp, Gpp n - o, Jufudwé £ hwdwphsh b hwy-
tnwpwph wywg wanwibtph hwpwpbpnipynibhg
Sn+2 5n |
n2+10n1  nZ’
Uw «hnipnd» £, np nhunnwpyynn 2wppp Yunbih £ hwibdwwmbp hwpdnGhy wpph
htwn: hujwwbu, oqunytilp pwnnwundwb hwjinwbh2h uwhdwbwihb mwppbpwyhg’

5n+2 5 2
2 _ 5n242 A
k= lim DH00=L gy SR gy o s
n—0 - n—owon“+10n—-1 n-ow 1+L o
n n n2

Swninbhy 2wpph tnwpwihwnnipinilhg htinbnd £ hGnwgnunygnn wpph tnwpwih-
wnncpynilp: P

13. Mwpwdpkph hwywnwGhzp

Cuwnph gniquihwnipjwl oquwlwp hwynwGhyGbphg deyp hpdGwé £ Gpw hw-
pbwl wlnwabbph hwpwpbpnepjwb hGnwgnundwb Yypw:

Nhgnip, ns qpnyuywb wlnwdGbpny Zl a, =a; +a, +as +---pwnph hwdwp, qnjnt-
n=

pjntl nibh (Ywd k| hwdwuwp b + oo ) hnlyw| uwhdwGp

‘an+l‘ .

d = lim :
n—o ‘an‘

Ujn nbwpnid” 1. pb d<1, www wppp gniqudbin L,
2. tpb d>1, wwyw wnppp nwpwitn t,
3. bpt d=1,www wjyu hwynwbhp h gnpnt sk wwpgbine 2wnpph

gnigqwihwnnepjntlp Ywd nwpwdhwnniepynilp:
w 10
Opplwl.  Ibnwgnunblp 213T 2wnph gniquidhwnnipyntGp: NLGEGp, np
n=

10 10 n 110 10
d= lim [(n“) - ]— fim 2 )T L (1+1j _L

n—o 3n+1 3" n—o 3n+1 nlo n—»o n 3

3tinbwpwnp wpdwé 2wppp gniquidbn t: B
14. Lwlwihnju 2wppbph gniquidhwnnepynilp

UjGwhuh 2wpptipp, npnlg wlnwdGbpp hwonpnwpwp thnfuncd GG hptGg GpwGGG-
pp, Yngdnud GO0 GwlOwihnfu  Ywd  GawGwhwenpn  wppbp:  Iwdwpbiny

aj,ay,3a3,8,, - pybpp  npwlwh, Gwlwthnfu 2wppp Ywnpbih b gpbip htnbyw)
inbupny’
a; —a, taz—a, +---:
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LwjpGhgh hwymwGhzp: 6pb a;.a,,a3,a4, - hwonpnwwbnipynilp  Gwgnn
E L dquinud £ qpngh, www Gwlwihnfu wnppp gniquidbunn L

Oppliwly 1. dddwn sk unnigb, np 1—%+% —711 +--wppp pwywpwpnid £ pnpbdp

wwjiwbbbppl
T T L
2 3 4 ’ ’2°3°4°
3Gwnbwpwn npdwé pwppp gniquibin b Uywgnigwé t, np Gpw gnidwpp hw-
Juuwpt In2°

—>0:

1 1 1
1_§+§_Z+-~~:ln2. >

Opplituly 2. LwyplGhgh pbinpbuh wwjdwGGphG pwwpwpnd £ Gwb hGnbywy 2wp-

1 1 1
ep’ 1—§+§77+~- : Uwywgnigyntd £, np Gpw gnudwpp hwywuwn £ %:

I 1 1 i
I-3+g—5+ =7 >
P@tnpbu. bpbt Gwlwihnfu 2wppp pwywpwpnid £ LuypGhgh pinpbdh wwj-
dwGbEpha, www Gpw gnidwpp thnpp t 2wupph wnpwohl wlnwihg
0<S<a,:
<@ YwaukOp 2wpph dwulwyh gnuiwplbph hwenpnwlwbnipniGp® L hwdngybhp,
np wjb uwhdwbwthwy £ ybplhg a, pynd: hujwuwbiu, GYwwnh nbGbwind, np a, >0 L

a, >a, ., wupnn Glp gnbii’
S, =a,—-a, <a
S;=a; —a, +a; =a, 7(a27a3)<a1
S, =a;—a,+ay;—a, =a; —(az—a3)—a4 <a

S; =a; —a, +tay;—a, +a; =a1—(a2—a3)—(a4—a5)<a1

3bwnbwpwn, Gwl S < a;: 36wt nbuly, np hpwlwbnud S< a;

Uju ptinptdp hGwpwdnpnipinib £ wnwihu qGuwhwwntine Gowbwihnfu wpph dlw-
gnpnp, npnyhtunl, dGwgnpnl hp hbpph, Gnylwbu Gowlwihnfu 2wpp B Uuwbu,
onhlwy 2-h hhdwb Jpw Yunbih £ gptp hGnlyw dnnwdnp hwdwuwnpnepynilp’

T 1 1 1 1
AR AT
Lwwnwpywé ufuwp hwjwuwp t upph htinbyw) d0wgnpnhl’
1 1 1
"Tlo1 102 103
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nnG GnejGwtu GQwlwihnfu wpp b 3wdwdw)b pbnptdh r < ﬁ ~0,01:

15. Pwgwpdwly b yuwjpiwbhwywb gniquihwncpjnih
Nhgnip pwppl ntbh waytipe pynd pb’ npwyuw, b pb’ pwgwuwwl whnwilbn®
a+a, +ay+---; (1)

Lwqutlp 2wpph wlnwibbph pwgwpdwl dténipnGGbphg (dnnniGEphg) Yuguo-
Ywo pwnpp’

‘a1‘+‘a2‘+‘a3‘+~-: (2)
fuwnp GowGObpny 2wpptph nuunwiGwuhpnipjwb 069 Ywplnp nbp £ Juwnwpned
htwnlyw| ptnptdp:

PLnpky (gniquihnnipywl pwdwpwp wwjdwbp). bpb whnwdakph dnpnGkpny
Juwaqijwé wppp gniqwibn b, wwyw qniquitn k Gl uygpbwlwb
wppp:

(1) 2wppep Ynsyned b pwgwpéwly gnrquibn, tipt gniquidtin £ Gpw wlnwabbph
pwgwndwy wpdbipltiphg Ywqddwd (2) 2wnpep:

Gpb (1) 2wppp gniquadtin k, huy (2)-p° ng, www (1) 2wppp Ynsynid £ wwyjdwbw-
Jwh qniquibun:

Cuwnph pwgwpdwy gniquihunnipintlp ywydwbwynpgwé £ wyb pwbnyg, np 2upph
wlnwabtpp dgunud G0 gpnjh pwywlwlwswih wpwq: Gwpph gniquidhwnnepncbh
wwwhnyynid £ h hwohy wyn wpwagnepywb: Mwjpdwlwlwb gniqushnnepyniGb wuwyyw-
hnyyntd £ ng pb uwpph wlnwuiGtiph gpnjh dquntipnt wpwagnipjwip, wjp twnppbip Gow-
Gh  wlnwuibbph  «pwfuniny», npG h ybpon' pbpnud £ Jbpowdnp  gqnidwph
dLwynpdwh:

Pwgwndwl gniquibn pwpptinl odnywdé GG Jtppwynp gnidwnbbphl hwwnndy
hwuwnynipynitGhtipny:

16. Uunh@wlOwjhG wppbp

Cuwnph wanwibtpp Ywpnn GG |h06L Gwb $nGyghwbbp: Unwydbp uplnp GG w)yb
wnpbipp, npnGg wlnwdbtpp x thnthnfuwlywbh pGwlwlb wunhdwGGEpG GG: Uynwhuh
2wnpbnp Ynsynid G0 wunhwbwjhb pwnptn L qpynud G0 hGnlyjw| inbupny’

2 3 3 X
ag +a X +a,X" Fax 4o Yuw ngoanx

n

ap,ap,a,, -+ pytipp Yngynid GO wunhdwlwihb awpph gnpéwyhgbbp: Onthnfub-
Lny gnpéwyhgltipp, unwbnid GOp wunmhdwlwjhb wpptph hwpniuwn pGunwbhpp:

SYyw| wunhdwlwihlG wpph 06y, x-h thnfuwptl, nbnwnpbin qubwqub

pdtin, Yunwlwlp qulwquwh pduwjhl 2wnptip, npnGghg jnipwpwlgnipp Ywunpnn &
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thGGL gniquibn Jwd wnwpwibn: UG pninp x -Gph pwgincpynilp, npnGg nbwpnid
wunhdwOwjhb pwppp gniqudbin t, Jwqdnid £ Gpw gniquihwnnipjwl pwqint-
pjnihp:

0

n
Oppliwl;.  QunGhGp ZI3TIXH wunhdwbwjhG 2wpph gniquihwnipjwl pwqgdint-
n=

pjntlp: Oqunytilp Ywpwiptph hwjnwbhzhg: NLGGGp, np’
n+l n
d= lim {(n+l)x .n‘x‘ ] ‘x‘ i n+l ‘X‘ _

el gn T 3 abe n 3

n—oo

X

Nwwdptph hwynwbh2h hwdwdw)b 2wppp Yhbh gniquitin, tpb ?<1 L wnw-

X
nudtin, tipt <> 1: Uuwhuny, wunhSwGuwhG wnpp qniquidtin £, bipt x < (-3:3)L

nwpwibn , bph x e (—0;-3) U (3;40) 1 3wpgp (hndhG thwlbint hwiwp, nbinlu
wbhpwdtinn £ ywnqgb| wpph gniquidhunnpjwb hwpgp x = 3 Yhwnbpnid: Uuinhdw-
GuyhG 2wpph 069 x-h thnfuwpbl nbnunpbing x =3 L x = -3, unwnLd GGp hb-

© 0
nlyw| nmwpwibkn pyuwjhG ownpptipp E}n b n{l](—l)nn:

Wuwhuny, ybpolhwlwlwwbtu Yupnn Gap wbnb, np nhuvnwnpyynn wunhdwlwihG
uinpp gniquidkin b, bipt x € (=3;3): B

17. dnLGyghwbbph GEplywjwgniip wpptph dhepngny

Cwwn pniGyghwbbp Yuwpbh b GEpQuywglbp wunhdwlwihG pwnpptph dhongny:
Uw pwhblwG £ Gpwbnd, np x-h plwlwl wunhdwbObnt wiklwwwng $nblyghw-
G6nG G0: 3wnywwbu, ogunnwlwn G0 hbnlyw ybpnénepynitGhGtipp

1 2 3

—=1l+X+X +X +--- |x|<l;

1-x

X x x2 x

R TR TR T ko

. B X X X’

s1nx—x—§+§—w+~--, —0 <X <00
_q x2 x* x¢

COS X = _?"‘?—?4‘, — o0 < X < 00

In(1+x) = X2+X3 X4+X5

n(l+x)=x Sty 4TS , -1<x<1:

aoo—1 a(o—1)(a—2
(1+X)a=1+0LX+ ( )x2+ ( )( )x3+~~~, —-1<x<1:

2! 3!
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w oL i il

a1 (2n—1)(2n+1) ° n-1n(n+2) ’ n-19n%-3n-2
Snignid: Cwpnph plnhwlnin wlnwdp Gepluywglly Gpyne wwng Ynunnpuwl-
Gbnh tnwnpbinnipywl inbupny:
LnpnGhy hhqwbnnipjwip tnmwrwwnn hhywlnp, opp dh wlqwd, hwjwuwp sw-
thwpwdhGGGpnd plnnibnud £ hwdwwwnwufuwb nbnp: LGpwpynidhg GGp-
wpynid pOywé dwiwlwlwhwindwény, opqulhquinid Gnwé nbnwniph
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60%-n: Npn2b| shwGdlGywd qtlph plnhwlnip pwlwyp wwunbpwaqdh wywnp-
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L2 3 10* 10 10%
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Oquytny pwnnwundwl hwjinwbhzhg, hwuwnwwnb] hGnlyw| 2wpptiph gniqu-
UhwntpjniQp.

2 3
2 1(2 1(2 . 1 2 2 303 4 .
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W gty R I A S
)1 1 1 1 )1 1 1 1 1
Y -"wmHmE T L A A T
2 (1) i n Y
-1
N I @ X (D (2n+J
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380. 3ntpwpwlsnip wunhdwlwihb 2wpph hwdwp qnynipyntt niGh 6h npwywb B
phy (s60 pwgwnyntl Gwlk B = 0 L B = +oo nbwpbpp), wjGwhuhG, np 2wppp
gniqwutin t (-7 ; B ) dhpwlwypntd L tnwpwdbun b (-ee; —R) U (A +00) Ghowlwy-
pnid: B—p Ungynid £ wunhdwlwihlG wpph qniquihwnnipjwl wnwyhn:

Oquytiny Mtwjwiptph hwjnwbh2hg wwwgnegb, np
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npuntin a, pdbpp wuinhdwbwjhG wpph qnpéwyhgbtnb GG:
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dNFLUSLU3P UUIUULL G4 ULLLAIUSNFE3NFLE

§1. dnLhGyghwjh uwhdwbp

1. dniGlyghwjh uwhdwbp YGEwnned

Nhgnip y=f(x) $nllyghwlb npnpwé t xe Yawnh nplk dwly zppwluypnid (opow-
Jujp  wnwlg x¢ Yhwnh): xo Yannwd dncGyghwb Yupnn £ npnpdwé (hab Ywd s hak):
Npnawyh hGwnwppppnipyntb £ GEpJuywglned pnbyghwih Jupph nuntdbGwuhpnte-
pjnLlp Xo-h0 2w dnwn x-h wnpdtiplbph nbwpncd, dwlwdwn, Gpb xo Yawnnd $ncly-
ghw npnywé st:

Yw hwdwnp yGpglblbp xe-hl dgunn qulwqwb hwonpnwwbnepniGlbp L hb-
nblblp $niGyghwyh thnthnfunipjwlGhO wyn hwenpnuywbnipyniGGtph ypw: bpwyhtdw-
Up Wwwpqupwbtbp ophGwyny: IGwnwgnuntlp

2
x“—4
f(x) =3

dnlyghwb’ x, =2 Ybwnh 6wy 2ppwlwypnid: LHwwnblp, np wyn Yhwnned $ncly-

ghw( npnaqwé st: dbipglkp 2-h dquinn nplt hwenpnwywbnipintG, ophGuly’
1,9; 1,99; 1,999;---—> 2:

bdnilyghwih hwiwwwwnwufuwb wpdtipGtph hwenpnwywbnepnibp Y hbh
3,9; 3,99; 3,999; ---:
uybhwjwn k£, np wyu hwonpnwywlnipynilp dqunid £ 4-h: dbipgltlp 2-h dgunn
06y wy hwonpnwywbnip)nll®
2,1; 2,01; 2,001; - —> 2:

dnlyghwih hwiwwwwnwufuwb wpdtipltph hwenpnwywbnep)nllp’
4,1; 4,01; 4,001; ---

yUnpyhG dqund £ 4-h:dduwp sk uinniqbif, np 2-h dqunnn hbs hwonpnwwbnipyncl
kL ybpgGhhp, $niGyghwih wndtiplbph hwenpnwwbnipyniGp nwpéjw| daunnd £ 4-h:
Lowl wwpwaquwyntd wuntd GG, np 4-p $nLbGyghwih uwhdwb £ x =2 YGwnnd L gpned

GG fim ~ =

Uwhdwlnid 1. A phdp Yngynid t f(x) nibyghwih uwhiwb x¢ Yhnnoy, tpb
Xo-h dquinn gwGywgwé X;, Xz, X3, ... hwpnpruwywbnipjwl hwdwp
$nLGyghwyh wpdbpGtpp f(xy), f(x2), f(x3), ... hwenpnwlwbnipjne-
Gp dquinid kE A-h (uwhdwOnid hwonpnwywbnipyncGGtinh (Gqund):
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WG thwuwnp, np A phdp f(x) dnilyghwih uwhdwGb £ xe Yewnnwd, plGnnlGwé k
gpwnb| hGunlyw| Yepw
lim f(x)=A  Ywd f(x)—> A, bpp x> Xo:

X—)Xo

PEpLGp 06y wy” hwdwpdtip uwhdwbnid (uwhdwbned € |Eqyny):

UwhiwGnid 2. A phyp Yngynud £ f(x) pniGyghwyh uwhdwh xy Yknnwy, tpb
guwlljwgwsé (Yuwiwjwlywhb jwihny thnpp) € npwlywb pyh hwdwp,
qnjnipntlh nubh xo YGinh dwly 2ppwluwyp, nphl Wwwnlwbnn pnpnp
x-6ph hwdwn | fx)-A |<e:

SweonpnwlwlnipyntGbbph  (Ggynd uwhdwlnudp hGwpwydnpnigintd £ wwihu
dnilGyghwih uwhdwbh nuncdbwuhpnipynip hwbqbiglbp hwonpnuwywbnipjwb uwh-
dwbh neunciGwuhpnepyjwlp: Ywpbh £ hhdGwydnptl, np $nbyghwih uwhdwbb odwn-
qwé £ Gowlwunhw hwinynipniGbtipny, npnlp nibh hwonpnuwywbnipjwb uwhdwln:

2. UGYLpe thnpptiph Gawbwynipnilp

Gpb xo Yhwnnid ax) dniGyghwih uwhdwlp qpnG £ lim a(x)=0, www ox) -n
X XO

Ynsyntd £ wGdtne thnpp X, Ytwnnud: UGkpe thnpp £, ophGwy, o(x) = (x—2) $nLay-
ghwl™ xo= 2 YtwnL:
uGdtpe thnpp $niLlGyghwbtinh Gowlwynipynibp tGSwwbu wwjdwbwynpdws £ wjb

thwuwny, np lim £(x)=A hwqwuwpnipjnilp hwdwndtp £ f(x)-h hbnlywy Ghp-
X*)XO

Yuwjwgdwlp®
f(x)zA—koc(x) ,

npnbn o(x) $nibyghwb whdbpy thnpp t xe Yawnnid: Uu GEpJuywgnidp hphdp t 6w-

nwjntd pnLGyghwih uwhdwbh Lu 06Y vwhdwOdwh hwdwn:

Uwhdwlnid 3. A phyp f(x) $niGyghwjh uwhdwa £ x, Yennw, pb f(x) - A
wnwpptpnipntGl waybpg thnpp k, pp x = x¢:

OnpGuwl. btph XEwa(X) =10, www f(x)-p upbith k GEpYuywglby f(x)=10+0(x)
tnbupny, npintbin o(x) -0, ipp x — +oo : UYL hG, pwdwlywlwswih UGS
x -tiph hwdwp Yuptih £ o(x)-p whnbub) b gptp £f(x)=10 dnnwdnp
hwywuwnnipjnilnp:

3. UGwinnut whytpp uEs pnlGlyghwbbpp
Ohgnip £(x) dnLbyghwl npnpwé kX Yanh nplk swy 2ppwywypnid: YwubkGp, np
lim f(x)=c, Gph Xe-h d&quinn gwllwgwd Xi, Xs, X3, ... hwenpnwlwlnipjwl

X—X)
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hwdwp f(xl),f(xz),f(x3),~-- —> 0

Uw Owlwynid t, np x¢ Ybwnh pwdwlwbuwswih v A
thnpp 6wl 2ngwlwypntd, dnillghwh wndtpltnp
pwgwpdwl wpdbpny nwrbnid G0 gwlywgwd pyhg

a6 (GY.1): Wnwhuh dnilGyghwbbpp Yynsynid GO
whbybipe k6 xo YhwnnLy: I

Y

Oppliwly.  twnwgnntp £ (x) =% $nilGlyghwyh © ” 7X°
uwhdwlp x = 0 Ysnnud: dbpglttp '
0-h dqunn Yuwiwjwlywb hwonpnwywlnipynt’
X[,Xp,X5,0 >0, x, #0:

362w £ hwangdb, np nilyghwih wndtiplbtiph hwiwwwwnwufuwb hwenpnwyw-

1 1 1 . 1
GnipjntG0 whytipy k6 Lt xﬁxig"‘” hGsp GowGwynwd £, np 113);:00;
X
|
£(x) =— $nullyghush anuiphln wurnlsndws t kg 185-nud (6.9): P

4. dDnLGyghwjh uwhiwGb waytpenipyntGnel

Ahgnip f(x) $nLGyghwb npnaqwé Enplk (a,+0) pugqinipjwl ypw:

bwplnp Gawlwynipjntld nibh wyl hwpgp, pb hOswbu GG thnfudnid pnebyghwih
wndbpltpp, Gpp x wpgneitlnb wluwhdwb wonud E:

Nhunwnytbp GY. 2w-ncd L GY. 2p-ntd ywnybpqwdéd dncbyghwbbinh qpudhybepp:

QdwwwwnytipGtiphg tpbnud £, np wadtpph dgunnn gwllugwé X, X,, X3, ... hwonp-
nwlwbncpjwl hwdwp f(xl),f(xz),f(x3),m S A

y A
A y
1 ~
; 0 S TTF
0 X X 0 X X
UY. 2w. Dnillyghwl daunnid | A Uly. 2p. DniGlghwl égunid kA
uwhdwlhl wotyng uwhdwlhl” Gywaqbynd

Liwl nbwptipnud plnnlGjwé £ wub, np A phdp $nibyghwjh vwhiwab £ wa-
ytponipjnilnid: Ujn thwuwnp gpwnyncd £ hGnlywy Yepw®
f(x)—)A,hpp X —>+0  Lud lim f(x)=A:

X—>+00
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x+10

Oppliely 7. Uwwgnighlp, np  lim ~5 % Lwqukbp $niGyghwih L uwhiwGh
X—>+0

wmwpptipnepynilp L gnug tnwp, np wyl waybpe thnpp k: Lowlwyblp®

3x+10 4
X _3 .

ofx) = X+2 Tx42°

Uybhwywn £, np o(x) - 0, Gpp X — 400, hGsp hwunwwnned £ wlniwb §0wp-
tnwghnipnilp:

Opplituly 2. Uwwgnighlp, np sinx $nLGyghwb snilh uwhdwb wGytpenipyncbney:
hulyuwuwbu, nhinwpytbp wadtpoh dgunnn Gpyne hwenpnuwlnep)nlGabp®

T
w) X, =§+2nn; p) X, =7N; n=1.2.
Lwqguklp sinx $niGyghwih hwiwwwwnwufuwb wpdtpbbph hwenpnwywlnepyniG-
Gbpp: Rwhh np sin (g+2ﬂnj =1L sin7n =0, www npwip Y hGea

w) 11,1, p) 0,0,0,---:

Wu hwonpnwlwlnipjniGlGtiphg wnwehlp dquinid £ 1-h, huy Gpypnpnp 0 4, wyl-
hGs, uwhdwGh qnynipjwl hwdwp, pninp hwenpnuwlwlnepynilGGbpp wbwp t dqunbjhh
GnuyG uwhdw0hG: Ianbwpwp sinx $ncblyghw snibh uwhdwd, Gpp x — +0o @ B

5. 3pibwywh whnpnanipntGGEpp
Nhunwpytlp f(x) L g(x) $nilyghwbbiph hwpwpbpnipjwb uwhdwln

lim M; (1)

x%xog(x)
Unwyti| httwpnphp 60 w)jb nbwptnpp, Gpp f(x) L g(x) $nlGyghwtipp Gpyneul g
dqunid G0 gpnjh Jwd Gpyneub £ dguned GG whdGponipjwl, Gpp x = x,: Un nbw-

pncd (1) wpunwhwjnnigyntGb waywand &G % wd 2 wnbuph whnpnanipyniG: UG-

qulniip pwgwwpynid £ Gpwbnyg np Yuiujwd f(x) L g(x) dnLbyghwbbph YnGypbn
nbuphg, wjn uwhdwbp Ywpnn £ hwdwuwnp (hGG tmwpptip pdGph, Jwd GnyGhuy gn-
Jnipyntl sniGGhwy:

UGnpnanipynib G0 hwdwnynid Gwb hGnlyw ntGuph uwhdwGGGpp’

Jim £(x)-g(x),

npuntin f(x)-p wGdbpe thnpp k, huy g(x)-p° whdbpe UGS x¢ Yhwnnwd: COanniGywé £ wyn-
whup uwhdwGatnpt wodwhb) 0- co nkuph whnpnnepynih: bwfudwé f(x)-h qpnjh L
g(x)-h" waybpoh dgunbiint wpwagnepnillbiphg, wyn uwhdwlp Ywpnn £ hwdwuwn |p-
GG nmwpptip pdtph, waybpenipjwb Ywd GnoyGhuYy gnynepynih sneGbGuw:
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Gpb f(x) L g(x)-p Gniyh Gawbh wGdbpe vkokp GG X Yewnnud, www

lim (f(x)—g(x))

X—)XO

uwhdwG0 whGdwhnid GG o0 — oo inbuph wanpnznipyniG:
Oppliwl;. 3wpybbp  lim (3"—2") uwhdwlp, npp 0 — oo wnbuph wbnpnynepynch L:
X—>+00

X—>+0 X—>+00

X X
NLGEGp, np lim (3"—2") = lim 3" (1[3 j: Lwdh, nn@) — 0, huy

3 400, wyw npnGhh uwhiwbp hwywuwp b +oo ;P>
6. UunhdwhOw-gnigswjhlG whnpnanipyntGGeEpp

Yhunwpytilp wunhdwlw-gnigswihb $ncbyghwyh uwhdwlp®
lim f(x)a(x) , f(x)>0: (1)

X—)XO
bpb f(x) > A L ox) > B, pannpnd A =0, B=0, wwyw’
fim £ (x)*™ = AP,

XX,
wjuhlpl” wiywfu f(x) -h b a(x) -h wnbuphg, uwhdwbp npnawyh phy t:

Uwlwjb wyn vwhdwGp Ywpnn bt 1hG6 Gl wGnpnanepynil’ hGnlywp nhwtinhg
nplt dkyp® 1%, 0%, oo PGwlwlwpwn, wyu uhdyniGEph wwy hwulwgyntd GG (1) nku-
ph uwhdwltpp A -h L B -h hwdwwwwnwufuwb wpdtplbph nGwpncd:

Wu whnpnanipjnibGbbpp pwgbine, wjuhlpl hwiwwwwnwufuwb uwhdwbp hwyyb-
Lnt hwdwp, Yhpwnynid £ hbnlyw) dbwhnfunigynilp

() L)Ine(x),

UpwGny hwpgp pbipynid b o(x)Inf(x) $nGyghwih uwhdwGh hwddwhp, npp

0-00 wnbiuph wlnpnnipnch k:
ULykGp, np 17 inbuph wGnpnynipjwl Ywplnp ophGwy £ e pyph uwhdwlp: Pwyw-

Ywlwswih uk§ x-tph nbiwpncy, niuntibGwuphpbGp f(x):(1+lj PnLGyghwl: Iwenp-
X

nwlwbnipynitph pwdlnud Gptghlp, np f(n):(1+lj , n=1,2,--- hwonpnwlywdlnt-
n
pjntlp gqniqudbin £ L Gpw uwhdwGp e phyl £ UYL h wdpnnowlwl nwuplGpwglb-
npnLd wwwgnigyntd b0 Gwb hGnlbyw hwwuwpnigyniGGtpp
1
N . t
lim (1+) —e, e=lim(1+t) .
n—+0o X t—0
1
Nddwp sk GUwwntl, np Gpypnpn uwhdw G0 unwgynid b wnwehlhg x = h aluwithn-
funLpjwip:
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7. UwhdowGGEph hw2ynidp

Gpt f(x) -p wwppwlwb $nblyghw b b Xe-0 ywwnywbnid £ Gpw npndwl np-
nnLyphl, www Xo Yunned Gpu uwhdwlp f(x,) phyG b, wyuhGpel uwhdwGp npnabint
hwdwp, wwpquuwbu, wtwp tE xp-h wnpdbpp nbnwnpt] uwhdwlwwnwly wpnwhwyg-
nncpjwb uk9: Ujuwbiu®

2

lim VX = 3; limx* =8; 1imsinx:£;

x—3 x—2 n 2
X—>—

lim2le; limlnx =0; limarcth:E:

x—0 x—1 x—1 4

Bpb f(x) L g(x) $nilyghwlbipp hwdpbybnud GG xo Yainh nplk dwy 2powlw)pnty,
www, wjn Ytwnnwd, Gpwbg uwhiwbGbpp dhwdwdwlwy gnynipyntl nlbbG Ywd gnjnt-
pnLh snLO6G: Mwng £ Gul, np uwhdwGGEBph gnynipyjwb nbwpentd, nhwbp hwdpGyanud 6O°

lim f(x)= lim g(x):

X—)Xo X—)XO
Uu thwuwnp hGwpwynpnipynth £ wwihu £(x) -h uwhdwbh hwaynidip hwigbiglt
g(x) dnlyghwyh uwhdwbh hwpydwdn:

J_s

Opplwly. 3wybbp uwhdwGp’ 11m »dnlyghwl npnpguwé sk x =3 Yhwned:

Stwnbwpwn, wadhpwlwh thr[LuranljnL[ uwhdwbh hwyniip hGwpwynp st: QLwthn-
futilip Yninnnpwyp™ hwdwphsp L hwjnwpwpp pwgqiwwwinytiiny hwdwnphsh (6npnny’

) 1225 ; (Vrer22-5)(Vx+22+45) ) <3 Lo .

m = l1m = lim = = —— =

o3 X3 a3 (x3)(Vxe2245)  xod (x—3)(x/x+22+5) xo3 x+22+45 10
_Jx+22-5

Liwwnklp, np f(x)= 3 L g(x)= m $niGyghwlbpp hwipGylnud GG

Xo=3 Ytwnh gwllwgwé 6wy powluwjpntd, hGshg hbGwnbnwd b Gpwlg uwhdwGGbpp
hwlwuwpnipjncbp: »

8. dniLlGyghwjh dhwynniwbh uwhdwGGEpp

Nhunwnpyblp x, Ybnh dwhuwynndywb powluwiphl wwwnlwinn qulwqwb
X1, X2, X3, ... hwonpnwwlnipjntGGtp, npnbp dquinid GG xg-h: Gpb jnipwpwbsjnin
whqwy dncbyghwih hwiwwwnwufuwb wndbpltph hwenpnwywbnip)nilp dgqunnid k

GnuyG A puhG £(x),f(x5),f(x3),-— A, www A phyp Yngynid t (x) Pnibyghw-
Jh dwhiwynnijuwb uwhdwh x, Yewnned L GQwbwyyned k

A = lim f(x) ywd A = hm f(x)
X—X(
X<X0

Nhgnip {xn} -p Xo YGinh wowynndjwb 2powlwiphg Ywiwjwwb hwonpnwlwbne-
Gnupyntl b b ;5 X5, X5, = X 1 bphi £(x;),f(x,),f(x3),--- = B, wwyw B phyp Ynsyned £
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f(x) $niayghwjh wowynnujwlb uwhiwb x, Yewmned L Gubwyyned t
B= lim f(x) Ywd B= lim f(x):

X=X

X
X>X0

@tnpLu. Nplk YEnnwd pniGyghwih vwhdwbh gqnjnipjul hwdwp wGhpw-
dtn £ b pwdwpwp, np wyn YEmned pnGlyghwh wpwlynnijub b
dwhuwynnujwl uwhiwGGEpp qnynipynil nLGGGwh b [hGEG dhdjwhGg

hwywuwnp:

MUndwb whhpwdtwnnipjwb dwup pfuntd £ wyb wywnpg hpnnnipynitbhg, np uwhdw-

Gh gnjnipjwl nbiwypntd Xo-h dquann pnnp hwonp-
nwywlnipjntGlGbph hwdwn $nillGyghwih wpdtip-
Gtph hweonpnwywlnipjnilGp Gpunwwbu dquinid
GnuyG uwhdwGhG:

Oppliwuly 7. QnGhGp f(x) == $niGyghwyh dhw-
Ynndwbh uwhdwbGEpp x0=0 YbwnLy:

X

X

Ncathp, np°
X f—
lim M: lim 521, lim U= lim —X=—1;
x—0t X x—0t X x>0~ X x—0~ X

Wuwhuny, wowynnijul uwhdwbp hwjwuwp £
1-h, huy dwjuwynniywlp® -1-h: f(x) dnlyghw-
Jh apwdhlp wwwybpyws t GY. 3-nud: RLwlbh np
dhwynndwbh uwhdwbGGpp dhdywlbg hwldwuwnp
s60, www x=0 YLwnd $nllyghwb vwhdwb
snibh:

Opptiurly 2. Npngip £(x)= 5 $nullghuh

dhwynndwbh uwhdwbGGpp x =2 Yb-
wincd: LUwwnblp, np (—o;2) dhpwlwy-
pnd  f(x)-p pwgwuwlwl t, huy
(2;400) -nLl” npwiywiG: Nepbul

Wu wrbsnipntG0Gpb niO60 wylwrene Gpypw-
swihwlwl dEYGwpwGnipnta (GY. 4): P

Opplwl 3. 3tinwgnintlp f(x)=Igx $nLly-

ghwjh uwhdwlp x=0 Ybwnnwd: Lwlh

nn $nGyghwb npnpqué b (0;+00)

pwqgintpjwl Yypw, wuww hdwuwn nibh

Ohw)b wowynnijwl uwhdwbnp QY. 5.):

H—]

UYy. 3. x=0 Ybwnnid pnillyghwl
snLlh uwhiwl

N

Y. 4. Upwhnndyw( b
dwifuwlynndywl uvwhdwabbnp

y

y=lgx

0 /1 X

Uy. 5. Igx pncllighuyp gpusphlyn
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Ndqwp st hwainqyty, np 0-h dqunnn guwllwgwé hwonpnwywlnipjwl hwdwn n-
quphptiwywb $niGyghwih hwiwwywwnwufuwb wndbpltph hwenpnuywbnipjnilp
douinLd £ (—0) -h: NLpbidG® lim lgx = —eo: >

x—0

9. UwhdwGGEph hwynidp whytppnipjniGnid

NwghnOw] L GdwGwybpw dh 2wpp $nbyghwbbph vwhdwlp whytpenipnLlnid
qubbint hwdwp, undnpwpwp, hwiwphsp b hwynwpwpp pwdwbned GG thnthnfuw-

YwGh wywg wunhdwGh Upw:3wzykGp, ophGuwl, htnbyw uwhdwlp  tim 22

x40 3x—1

Ununnpwyh hwdwnphsp bW hwynwpwpp pwdwbtiny x-h ypw, Yunnwbwbp

ox+2 s¢2 dim [ 542
. S5x+2 X . X X—>+00 X 5
lim - im m=hm—= I =§Z
X—>+00 IX— X—>+00 X—>+0 3 - lim | 3——
X X X—>+00 X

Opplwly 7. 3wyyblp uwhdwlp  lim 22—:: Ununnpwyh hwdwnphsp b hwyinwpwnp
X—00 X

2
pwdwbny xz-h dpw, Yuuwlwlp hGnlyw| uvwhdwOp x

lim x_ .
X—>+00 1+L

XZ
Lwlh, np Ynnnpwyh hwdwnppsp dgunid £t 0-h, huy hwywnwpwpp 1-h,
www uwhdwbp hwywuwp £ 0-h: B

Opplwdly 2. UpyhG Ynnpwlh hwiwphsp b hwynwpwpp pwdwGbing x*-h Ypw,
nddwn st hwinquby, np lim —— =0 : B
x—o X+1

10. Lwlwynp uwhdwbGEpp

Jttnwgnuntitp S $niblghwsh ywnpp, tpp x - 0: Addwp st Gywnty, np gnnd

X
e O wbuph wnpnantpju hbun: dingGbte 0-h dquinn nnlt hwpnpnwluwtni-
pinth, ophbwy, hGnlywp’
0,1; 0,01; 0,001; 0,000 1; - - -,

sinx

L Juquklp f(x)=

dnilyghwh hwiwwwwnwufuwb wpdtiplbph hwonpnuyw-

X
Gnipynilp’
£(0,1), £(0,01), £(0,001), £ (0,0001), ---:
Oquytny hwpdwpyhshg 9 Ghh Gauninepjwip Juinwbwlp hGunlyw) hwonpnwlw-
Gnipynilp’
0,998334166; 0,999983333; 0,999999 833; 0,999999998; -- - :

Uu hwaqwpyp hhdp b dwnwynid hbnlyw winiwb hwownp®
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sin X

lim
x—>0 X
npp dLwybpwniud GOp wewlg wwwgnigiwb: Iwywuwnnipintd (1)-p hwjnGh t
«cwrwohl Grwlwynp vwhdwl> wGywh nwl: UG Yuplnp nbp £ junwpnid GowG-
Ynibwswhwlywl wpunwhwjnnipyntGGtph uwhdwGGGpp hwaybhu:
l—cos2x

Opplwly 7. QunGhb] uwhdwGp® lim S

x—0 X

=1, (1)

< Wu uwhdwlp % nbuph wbnpnanipyntl £ WG pwgbiint hwdwp oquytlp

1 —cos2x = 2sin” x GnuGnipjnLbhg:

2 2

. . 2
1—cos2x . 2sin®x . (smx
x—=0 X x—0 X x—0

lim = lim =2 lim ) —2.1%P =2 p
X

Oppliwl 2. %nGb| uwhdwGp' Tim 2*

-0 X

< Oquytiiny lir% cosx =1 hwjwuwnnipjntbhg Junpnn tlp gptip’
X

. tgx . sinx 1 . sinx . 1
lim — = lim . = lim - lim =1
x—0 X x—0 X COSX x—=0 X x—0 COSX

Pwgh (1) hwjwuwpnipjnilhg, (wjlnptl ogunwgnpdynid GG Gwl dh pwbh wy
uwhdwG0Gp, npnGp GnylOwbu nwuynid G0 «GwlGwynp uwhdwGGGph» 2wppnid:

bppl «clplypnpn Grwlwynp uwhdwls> " pGnnllGynid £ e pyp0 wnbsynn uwhdwlp’
1

lim (1+x)”
m \1+X =¢€:
x—0 ' (2)
Oquytind wyu hwywuwnnipjntbhg wwwgnigtilp htnlyw) Gawlwynp uwhdwlp’
In(1+x)
m-——>=1: 3)
x—0 X

hulwuwtiu, |nquphpih hwnynepjwl hwiwdw)a
1

In(1
lim m = lim ln(1+x)X =lne=1;
x—0 X x—0

Ujuintin oquwqnpéybg nquphpiwlwb dnibyghwih wbplnhwunnipinilp, puwn
nph Inf(x) >InA, bipb f(x) > A (nb'utp 192 Ywd tp 172):

(3) hwywuwpnipjntGhg Ywnbih £ unwbw hwenpn Gawlwdnp uwhdwbp®

=1: (4)

Pujwwbu, Gulwykbp ¢* -1=t: Mwpg t, np t—0, Gpp x - 0: LYwwh nbblw-
tnd, np x = In(1+t), YunwbGwbp

X

. e — . t .
iino X tlfé In(1+t) - tli% In(1+t) 1
t
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(1+x)*~1

X

Unwlg wpwnwéiwh Gpt0p Gwb hbnlw Gouwbwynp uwhdwbp lim0 =a: (5)
X—>

11. UGy Lp9 thnppbph pwuwlwnpgniip
Thgnip a(x)-p L P(x)-p waytpe thnpp $nilyghwlbbin GhG x¢ YGwnd, wyuhlpl
a(x

. . 0
lim a(x)=0, lim B(x)=0: hGswbtu wpnkl Gy6) GGp™ lim ofx) uwhowlp — wbu-
X=X B(X) 0

X*)XO X—)XO

ph wanpn2nipynil t:

o(x) L B(x) dnibyghwlbpp Yngynid GO Gneya Ywpagh whybpe thnppbp, tpb
Gpwlg hwpwpbpnipjwb uwhdwGp qpnjhg twppbip nplk phy t:

Epb wjn uwhdwlp hwywuwp £ 1, wwyw ax)-p L B(x)-p Ynsunid GG hwdwnpdtp

wGytng thnpptip, hGsp gpnud BG htnlyw Yepy — o(x) ~ B(x), bppX = X:

et nggom =0, www a(x)-p Yngynid £ wybh pwpép Ywpgh whytpg thnpp
xo Ybwnig, pwl B(x)-p:

Bpb o(x)-p wybith pwpdp Ywpgh wldtpe thnpp |, www, wwnybipwynp wuws,
o(x)-p wyblh wpwq £ thnppwlncd, pwl B(x)-p: Uu hpnnnipinilp wwpqupwbGp
a(x)=x" L B(x)=x" dnilyghwlbiph ophGulyny: bpp x — 0, wyu tpynt Snibyghuw-

3
GGG b dquned GG qpnyh: NLGEGp, np lim o(x) = lim X—z = lim x = 0, hGsp GawbOwynLd
x—0 B(x) x>0

x—0 X

t, np x*-p wytith pwndn Ywngh wadting thnpp t, pwl x*-p:
Nw pGYwibint hwdwp pwdwyw £ hGnub, wn $ncbyghwbtph thnthnfunipjwlp

wnagnLitlwinh hGinghbint thnppwgnn wndbpltph nGwpntd (nb‘u wnyniuwyp):

X 0,1 0,01 0,001 0,0001

210,01 0,0001 0,000001 0,00000001

310,001 | 0,000001 | 0,000000001 | 0,00000000000 1

2
Oppliwly 1. Uwnnigbp, np® o(x) = 3 +x L B(x)=x" $nLGyghwbipp GnuyG Yun-
gh wayting thnpp &G, tpp x - 0:
< Ywqubklp wyn $ncbyghwbtiph hwpwpbpnipjwb uwhdwlp®

3 2+ 3
2 = dim (34+x) =3
X x—0

_a(x)
lim = lim
x—0 B(X) x>0

wiwéw)l uwhiwaiwd o(x) -p L B(x)-p GnuyG Ywpgh wGltne thnpptip 6G: »
Swdwnpdtip waytipe thnpptph (Gpp x - 0) Ywplnp ophlGwybtp GG thwunwpyned

Gwlwynp uwhiwaGEpp
w)sinx ~x; p)In(l+x)~x; q)e*-1~x; n)a*-1~xlna; &) (1+x)*-1~ox:
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Oquwywnp k£ GG, np uwhdwOGGp hwyybhu, hwiwphsh L hwynwpwph wGdGpe
thnpp wpwnwnphgbpp Yuptith & hinfuwphOb hpbiGg hwiwndbp whyting thnpptipny:

oo sin3x .
Oppliwly 2. 3wgblp uwhdwbp imm Pwlh np sin3x~3x L In(1+5x)~5x

sin3x . 3x 3
g fim sy M s =5
Unwownnwlplbn
383. LOwnptn wOybpoh dgunn Gpynt «hwpdwpy» hwonpnwywlnipyniGbbn, www-
gncgbil, np $nlGyghwb sncbh uwhdwb wbaybpenipynilniy.

w) f(x)=cosx; p) f(x)=sin"x; q) f(x)=2"":
384. Uwwgnigti|, np htwnlyw $nilGyghwbbnb whytipe thnpp Ga, Gpp x — +0o |
100 . [ X ~0,05x.
w) —=; P s q) (03); n) e
1
G) lnx q) Vx+ -x; L) e* -1; p) In(x+1)-Inx:

385. Uywignigt, np htnlw| $niGyghwbbnlb whybpy d6é GG, Gpp x =+, wyuhlpl
lim f(x)=+o0.

X—>+0
w) 0,001x—500 ; p) 0,03x”; q) Ux; n) xVx -
b) <O AHE b) Inx; D) log, X
386. QunlOb| uwhdwp.
w) lim vx; p) lim (x~1000); q) lim x(x —100);
X—>+00 X—>+00
x? =6000x X
. x”=6000x i _ _
W fim ————: & xim 4000° Q) fim 27
k) lim Inx; p) lim 2 * ; p) lim arctgx :
X—>+00 X—>+00 X—>+00

387. Uwwgnighi|, np E}I’ilwf(x) = to0 |

w) £(x)=x" —1000x ; p) f(x)=x" —20000x";

Q) F(0=2"-(1,9"; n) £(x)=x-100vx;
388.N°nG t f(x) = vx —3x $nLllyghwih uwhdwlp, Gpp x = +0 .

w) +oo p) —, q)0, n 1

Nipduwqdtip dnillyghwih qpudhlp (389-390) L puwn gpuidhlh npnzbip nilyghwsh
uwhdwn, Gpp X — +o0 .

389. w) y=+x: p) y=3x: q) y=4x1: n) y — *x
x-3
) y=e¢ 7 q) y=In(x-1):
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390.
391.

392.

393.

394,

395.

396.

w) y=e~; p)y =0,2In(x+1); Q) y=3+¢
Quntip wikOwthnpp M npwywb phdyp, nphg 066 pninp x -Gph hwdwp Y-
mwpyntd £ ‘f (x) —A‘ <& wihwywuwpnepynilp.

3x-2 . X _l_
w) f(x)= ,A=3; P f(x)=5 5 A=)
q) f(x)=4-¢ " A=4; n)f(x):2+0’2 A=2:
’ ’ %1
Uwuwgntgt] hwjwuwpnipynilp.
- X . .5x+2
Wy e =l B) fim ==
q) lim (5+03¢7%)=5; n) Gim |7--2]|=7:
X—>+00 ’ X —>+00 %/;

Lbwaqubiny £(5),£(10),£(15),---  hwenpnuwlnipjwl wrwehl 6 wlnwdlbpp
thnpétip Ynwhb| $nibyghwih uwhdwlp whybponipjnilney.

100x—1 4x2_1 x+_p
w) £ === pr)="5"; o) £(x)==——:
QunGb| uwhowp.
1 . 1 1000000 . 1
lim — lim ————; lim ——;
w) lim R) m T 000° Q) lim mm R
. . 1 S L a—X
NI W I ) xliTw?x’ o) fm s

CGunptind gnpnjh dqunnn Gpyne «hwpdwn» hwenpnwywbnepjntblbbp’ hwangyti,
np uwhdwbp gnynipyncl snilh.
1

lim 2% . u li =
w) e p) 11310 < q) Jim cos N

bwnnighii pncllyghwsh apwdhlp L pun apwdhlh npnztip ncbyghwyh uwhdwlp
wyl ywnnid,npuintbn nbyghwb npnaqwé st.

w) x2—4_ ) 3x2+2x—5_ ) x-9 ) x3—8_
x-2 "’ P x—1 ’ L ;}x—3’ n x-2
Sniegnid: Mnnydwl inppnypnid pnLllghwl wwnqbiglty, =x+2
Qunlb| uwhdwbp (397-399).
x2—6x+5 x2-9 (10+x)2—100 x*-2x2-15
. im-——— im-——— lim ———— im ————:
397 w) ill? x=5 R )}I—)mS x2—5x+6 %) xl_r)‘no X o xlin\.}? x2=5
-8 O +125 (5+x)’-125 x0-1
398. w) ll—in x-2" P xlggs x2-25 %) X0 X ’ ) 71(1211 x*-1
J_—3 ’\/7+x—a\ﬁ . x-8 Ix=2
lim ~——~ lim X lim ——
399. U.l) lm - ’ )xﬁo X ’ Q) xlgll %/;—2 ’ n) h —l16 \/_ 4
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400.

401.

402.

403.

404.

405.

406.

fi h)-f
Ut L oty tim 0RO s,
h—0 h
w) f(x)=+x, Xy =3; p)f(x):xz, Xp =5
2
q) f(x)=3-7x, xo =10; m f(x) =21, xo =3

Uwwgnighiy, np Gqwd xo Yawnnd a(x)-p b p(x) -p Gnyl Yupgh wadbpe thnp-
ntp Ga.

w) a(x):x2—9, B(x):x—3, Xy =3;
a(x)=vx -5, B(x)=x-25, Xp =25
Q) (x(x):l—x, B(x):l—%/;, Xy =1;

n) a(x)=3x+20%x ,  B(x)=20¥x, x,=o:

Epp x -0, hbGnlyw; $nilyghwbbphg n°nplG £t GnyhG Ywpgh wybpy thnpp
Oc(x)=x2 $nubyghwyh GYundwdp.

w) x*+2x . p) x* +x° Q) 2x, n) x> +1:
Uwwgnigh, np x, Yawnnid a(x)-p L p(x) -p hwiwnpdtip whytipe thnppbip GG.

w) o(x)=x"+25x, B(x)=25x, x,=0;
P) o(x) = (x-3)" +10(x-3)", B(x)=(x-3)", x,=3;
a) a(x) = In(1+20x?), B(x)=20x", x,=0;
n) a(x)=1-cosx B(x)=0,5x", x,=0:

Swpyb| uwhdwbGtpp hwdwphsh L hwynmwpwph waGytipe thnpp wpunwnnphsbbpp

LhnruwnhﬂbLml hntiGg hwdwndtip whytipg thnpptipnd:
X e -l 5% -1 . In(1+2x)
)xLo sm4x PR %) ll—%lox 1’ M In(1+x)

Qunbb] $nlyghwyh wowynniywlb L dwhuwynnjwb uwhdwbGbpp x, Yewnned L
nipdwgSt apuwdphyl wyn Ynh 2pgwlwypntd.

3x—4, bpli x<2 <. bioh x<4
w)f(x)_{xz, bptixs2 © Y0 T 2 R (x) :{5\/—; hZh et 0TE
o) £ (x) = {2:_3, bipb x<3 R £ (x) = {0,1){2, tipti x<8 g =8
e’ %, bpti x>3 Jx+7, biph x>8
Npnzt $nilGyghwih wewynndywl L dwfuwynndjwb uwhdwbbbpp x, Yhwnned:
10 20
w)v;j,xozl6; p)8—2x’ Xg =3;

1

T
q) tgx , X0 =5 n)0,01-2" | x,=0:
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407. Mwwnytintiy ncbyghwh gpuidhy, nph’
w) dwhuwynnijwl uwhdwlp x =3 Ytwned |hGh 10 ,wowynndjwlp® 20,
p) dwhuwynnijwl uwhdiwbp x=5 YGwnncd |hGh +o ,huly wowynnijwlp® 8,
q) dwhuwynnijwhb uwhdwbp x =2 YGwnid thbh -, hul wowynndjulp® +o :
408. Nipjwadsk] npgwd hwwnynipniGbbpny odingwdé nplk $nibGyghwih apudhy.
w) D(f)=[0;+0), f(0)=6, f(3)=2, f(7)=10, Xlig;f(x):o;

R) D(f):[0;+°0), f(0)=0, maxf(x)=8, xliigof(x):3;

q) D(f) =(0;+0), maxf(x)=10, minf(x)=2, lim f(x)=5:

X—>0

409. UwnGwnwihg hwGdws quptioph gbipdwumnhdwip +3° £, huly funhwingh okpd-
wuwnhdwbp’ +30°%; Lwqut| dwpbdwwmhlywywb dnnbp (gpwdhyh nbupny)” GHw-
pwanptiint qupbonh ppdwuwnhdwbh thnthnfunepynilp dwdwbwyh plpwgpnty:

410. Swuljwy wnwphObph thnpd nbtignn qbipwphbunwywnd dwulwqbinp nyjwg
w2fuwwnwlpp Ywwwpnid £ 15 pnwbinud: UGY wdhu wpfuwwnbinig hbwnn,
uubwyb wyn wpuwnwbpp Ywpnn £ junwpt) 2 dwdncd: bwqibp dwpbdwwnh-
Juywa dnnb” Guupwaptpnt ujuGwyh wnwownhdnipjwl qnpéplpwign, tipk Gw
Onwwbiu uwnwpbiwagnpénid £ hp Jupwbinnipyniln:

411, 3wyt uwhdwbn.

3x+10 oA 4x%41
UJ) x—lgloo 4+7x p) xl—r:o X2+1 ’ Q) xhj;fclxs X2+3 ’
. 1 _ . 1 2%
1 10— X); G) 1 ; i :
n) x—l)rfrloo( 33 ) x—lgloo l+e q) xlig—loo 341
412. 3wyt uwhdwbp.
2x%—x+3 . 5x—2 3x
li : lim ——==: i :
UJ) x—lgloo xT+1 ’ p) X—>+0 X+%, q-) x1~1>r2>o X2+l ’
20+xx . (2x+1)(x=2)(5x-1) .
. . 1 : lim :
l].) Xl_lglm X2—1 ’ h) x—lgrloo X3 ’ q') x—+o0 [+
413. 3wyt uwhdwbn.
. 10x+3 M . X+3 X . 8x-3  _0,05x
1 -(0,99)" : 1 -(1,01)" : lim ———- :
UJ) x—lgloo X ( ’ ) ’ p) Xi)Tw 30x+1 ( ) ’ Q) XLI-I:OO x+1 ¢

414. 3wyt uwhdwGp oguytiny nn})%:l GowGwynp uwhiwahg.
X—>

sin 5x . sin3x Sin(g’Lh]_Sing
w) ilﬂ) x P) il_% sindx ’ a) dlﬂ) h ’
) tgx . sin®x cos(%+hj—cosg
W e
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415.

416.

417.

418.

419.

420.

421.

422,

1

Rwpyb| uwhdwlp oqunykny limO(1+x)X =€ Gwlwynp uwhiwbhg.
X—

1 2

lim (14x) lim (14+2x) " lim (1-3x) "
im (1+ : m (1+2x) - im (1—
l.l.l) xlir}) X ’ p) x—0 ’ Q) x—0 *
. In(1+x)
Swpyb| uwhdwlp oqunybny hrr})f=l Gowlwynp uwhiwbhg.
X—
In(1+3 In(10+h)-In10 . 1g(100+h)-1g100
) tim 203 ) im R(0R)II10 o 16(100+0)g100
x>0 X h—0 h h—0 h

3wyt uwhdwlp oqunykiiny lin:)eT_1 =1 Gawlwynp uwhdwbhg.
X—>

1
0,3x -
.oeh -1 X_ )
wy) lim ; p) lim u; Q) lim x =
x—0 X x—0 X X—0

Lbpywywglbiny ax-g e hhdpny gnigswihl $nibGyghwih nbupny, wuwwgnighb

X

hwlwuwpnipjniGp’ lin}) =Ina:
X—>

X

1—cosx

1
Uwwgnigti] hwjwuwnnipyntlp lin%) 775 L oquytiiny wyn hwwuwpnt-
X—> X

pjnLihg hwuwmwwnb| hbnlyw] dnnnwynp pwlwélp

1
cos X zl—Exz , bpp |x| -p pwdwlwGuwswih thnpp t:

1+x)* 1
Jwyt| uwhdwbp® oqunytiny 11_%(% =a Gwhwynp uwhiwbhg.
X
5 5
_(140,1x)* -1 . (10+h)’-10 4B
WISl
Npn2G uwhdwp.
1 X 1 X 1 X
lim| 1+—— | - im (1211 m 1L .
U.I) XI—IEO( +X+3j ’ p) xh—r:lo(l X) ’ Q) xggo( +2Xj ’
. (x+10)" . 2x+3jx . ( X )X
1 . kil B .
) xl—rgo( x+8j ’ &) xlg?oo( x+3 )’ @ xlig—loo 2x+1)

BnGlghwt Ghpluywglby y=¢ ™ wbupnd,

X

w) 2 ; p10%; )3 n) (1,02)"; b) X
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§2. dnilyghwjh qpwdphlh wuhdywnunbtpp,
hhwybGppnpwlwb dnnbLaGpp wnGunbuwghwnnipjwb vtp

1. Gpudhyh hnphgnGuyuwb b nLnnwaéhq wuhdwwmnmbabpp

UuhdwwnnunGbnh wyb ninhnGtnb GG, npnGg, nppw wubiu dnintlnud £ dncGyghwh
apwdhyp, Gpp gpwdhyh plpwghy Ybwnp hbnwbnud £ waytpenipynih: Swppbpwynid
G0 Gptp nmhwyh wuhdwywnnnGbp® hnphgnGwlwa, nunnwdéhqg L pip:

UwhdwGnid. y=A ninhnp Yngyned k f(x) $niGlyghwih qpudphyh hnphgnGuljwh
wuhdwwnuw, tpbk wmbnh ntGh hGnljw) wnbGinipyntGlGtphg ptynigq
akyp

lim f(x)=A lim f(x)=A-:

X—>+00 X—>—00

Inphanbwlwl wuhdwwnnunbbpp guwjwnnia Gpbnd G0 6. 2w -nd L GY. 2p -nLd (ke
169): Wu wnhwh wuphiwywmnnbGbpp qunbbint hwiwn, ywpquwbu wbwp £ hwoyb
dnilGyghwyh uwhdwbp wayGponipynilney:

5x+2
Opplwly 1. QunGkGp f(x):% PnLbyghwih gpuwdhyh hnphgnGwlwh wuhdiw-
innunltpp: Yw hwdwp npn2tGp $nibyghwih uwhdwlp wGyGpenepjne-
Gnid: Yddwp sk unnigbi, np lim 5)%2 =5: 3Gwnblwpwn y =5 ntnhnp hn-
X—>»0

nhgnGwywb wuhdwwnnun t:

Oppliwly 2. Unntwynpblp opqulhquh Ynnohg
nGnh jnipwgdwl wpngtiup: Gapwnnblp
nknh pOnniGnudhg t pnwt wag wyh jne- 100
nwgyty £ P(t) wnynund: Wu wnlsni- ¢
pjnLlp npnpnid £ dh P(t) $nilyghw, npp
ns pwgwuwlwb £ L dnGnuninG wdnn,
pGn npnud P(0)=0, wyuhlGpG® ulyqplw- 49
Ywl wwhhG nbn nshGs Jnipugywé st
P(t) $ncbyghwih dnnbp Ywpnn £ dwnw-
J6p Gy.6-nd pbpdwéd qéwwwwnytipp,
hGsp hwiwwwwnwufuwbnid £ wyb hpn-
nnipjwGp, np tli%m P(t) =100 : NLpbdh

60

20

ol 1 20 30
Ul. 6. Hinp jnipwgdwl dnnbyp

p =100 ntnhnp hnphgnOwlwb wuhdwwnnu L
Uwhdwlnid. x=a nwnhnp Yngynud k £(x) pnbyghwih qpudhyh ninnwaéhg
wuhdwwnu, Gpt YJuwuwwpynd £ hbnmbywp weGsnipjntGGbphg pb-
Ynrq vkYyp
lim f(x) =00, lim f(x)=o0,
+

X—a X—a
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Rwiwdw)yl wyu uwhdiwbiwl x=2 ntnhnp (GY.4, £9173) ninnwdhq wuhdwywnu k
1 1
f(x) = dnillghwyh hwawn, pwGh np lim —— =o0:

x—>2 X—2
LY. 5-hg (kp 173) wwngnpny Gplned £, np y-Geph wnwGgpp (x = 0 ntnhnp) nin-
nwdéhg wuhdwwnnun £ nquphpliwlwb $nLyghwih hwdwn:
Nwghnlw] L YnnnpwlwjhG wnbup niGbgnn $nGyghwbbph ninnwdhg wuhdw-
wnnnGGpp whwp £ thGuptp wjb Yenbpnd, npntin hwjmwpwpp nwrbned £ gpn:

2. dnGyghwyh qpudphyh ptip wuhdwywnnbtpp
Ptnnpky.  bpb gqnynipynih nLGEG hEwnlyw) uwhdwGGkpp'

f(x
k= lir;¥ b= x11_r)110(f(x)—kx), 1)
www y=kx+b ninhnp f(x) pniGyghwih gpwdhyh wupdwywnnu k:
< puywwbu, uwhdwbh hdwuwnh hwiwdw)G, (1)-h Gpypnpn hwywuwpnipnilhg
hGunlnu t, np £(x) dnLGyghw Geplyuwjwgyned k
f(x) —kx =b + a(x), (2)
wnbupny, npwntin o(x)-p wGdtine thnpp t waytipgnipynilnud: Nepbdl
f(x) — (kx+b) — 0, tipp X — oo
Uw b htGg Gawlwynwd £, np £(x) $nLGyghwih gpwdhyp, nppwl wubu, dnnk-
Gnud £ y=kx+bninnhl, wjuhlpl wn ninhnp
wuhdwwnwun £ dnGyghwih qpudhyh hwdwp (Gy.
7):
: Swywuwpnipjntd  (2)-hg  hGnbntd  E, np
f(X):k+2+l-cx(x), nipbal lim @=k > "
X X X x>0 X
Uuhdwwnnwh Gowbwynipjnilp Gpwlnud k, np
pwywywlwswith 066 x-Gph hwdwp Bhonn L

f(x) = kx +b dnnwynp hwywuwpnepyntlp:

y

I
I
|
I
I
|
I
I
|
X

5x
Oppliwly.  GunGhGp f(x)=2x+— [ bnull- o -
X7+
ghwjh gpwdhyh pbp wupdwwnwp: b4 7. dnlbghwsh gqnuppypn b lpw
NpnztiGip k L bpytipp: NLGLGp, np wupdunnunn
. 5x ) 5x
k = limQ2+—5—)=2 b=lim —5—=0:
xom x4 xom x4

NLpbdG y=2x ninhnp pbip wuhdwwnun £ P

3. 3wqbgwéntpjuwl dwywpnwyb hpple hnphgnbGwywb wuhdwwnnun

SGunbuwaghwnwyw, unghninghwywb, YEtuwpwlwlwhb L wy dnnb06p Yurenigb-
thu, Ywplunp £ GYwwh nGGGwy, np 2w nGwptpnid, nhnwplynn dEGnLpjwlb wdn
wunhtwlwpwp nwlnwnnud b L nhndnid £ hwgbgqwénipjwb bplinyp: OphGuwl,
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ngjw| plwywywiph quqwdhlywgiwb plGpwgpp, plwysnipjwl wwwhnyywénipjne-
Gp hGrniuwnwgnygbipny, wpnwnpwlph éwywih wép uwhdwlwthwly dpgwlyguhh
2ntjuynced, unynpnnh Ywwnwpbiwgnpéiwb nhGwdhlywh, nyjwp wwpwapny 2ntwgh
hwaqbgwénipjwl plGpwgpp, nyw] Gnpwdlbnipjwip Ywd ninnnipjwip hpwwnep-
Jwébtph phdp, Yalhuwpwlwlywb inbuwyh wap uwhdwlwithwy inhpnypnid, Jupwyh
L hGdnpdwghwih twpwéndp b wyib: Uu pnpnp fuGnhpGbpnid pwlwlwywb dGéne-
pjnLOp dwdwbwyh pGpwgpnid dqunid £ npnwyh uwhdwbh, npp Ynsdned £ hwqbig-
Juénipjwl dwywnnwy:

Ul. 8. Jwqbligywonipiwl nhlwdihlwl
Lowl fuGnhpGEph hwdwnp, wwn nGwpbipnid, gnhwignighs dnnbp £ dwnwynud |n-
qhuwnhy Ynpp (G4. 8), npp tpyned
ty= ——
) l+be "’

hwywuwnniiny (nb'u Gwb 1.9, Y&wn 12): Ujuntin t-0 dwdwlwyb k, Q(t)-0 nndjw vG-
6nipjwb pwbwyp, huy K-G, b-0 L ¢-0° npulwb wwpwibunptbp GG: Rwbh np ¢ > 0,

c>0, b>0

www e >0, tipp t — +o0: Ianbwpwp’

t—>+o0 1+be™°

wyuhlpl Q=K ntnhnp hnphgnOwlwl wuhwwnnwn t nghuwinhly Ynph hwdwp: Lwh nnp
t-h wadwlp gniqplpuwg e Pnilyghwl Gjwgnid £, www Q(t)-0 wdnn t [0;+0) -nL:
Q ubénpjwb K swywip GEpyuywglnid £ hwgbgywénipjwl dwywpnwyp:

4. Jpywtppn wlwh dnnb GEpp mGunbuwaqhwnnipjwb vk

SGunbuwghwnwywhb hGwnwagnunipjniGGbpnd ogunwwnp nbipwlywwmwpnid nGEG
hGwnlyw) wnbuph $nblyghwbbpp’
ax+b
£(x)

X)= oxrd c#0, ad—bc=0, (1)

npnbp Unsynid G0 Ynunnpwlw-qéwiht pniGyghwbtp: Uju nwuh wiklwwwng,
Ohwdwiwlwly wnwyb| Ywnplbnp Gepywjwgnighsp hwjwnwpéd hwibiwwmwlwbne-

pjwha dnilGyghwbG £ y= % m =0, nph qpwdhlp Ynsynid £ hhwbppny (GY. 9, 10):
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y
y= % m<0
O X
Ul. 9. m-p npwlwl phy t UY. 10. m-p pwgwuwlwl phy ¢
Swhlwgwé Yninnpwlw-géwihl dniGyghw Yuwnbith b Giphuywglty £(x)=a+——

X—C
nbiupnd npwinbinhg Gplnwd £, np wyn pncbyghwbtph gpwdhybtipp Gnybwbiu hhwbip-
pniGbp GG, npnGg YGwpnGp ns pb (0;0) YbwnG t, wyp (c;a) Ybwnp: Un hhwtppnih
wuhwywnunbbinb GO0 x=c L y=a ntnhnbtpp: LY. 11-ntd Wwwnybipdwsé GG hhwbppniw-
Ywb dnnbGGph op pwlGh nhywlwb ophGwyGtn:

al— <

[¢) X ¢) X
y=a
m
a— y=a+
100 x-100
m>(
© 1002 X

0

UY. 11. Ipwlinpn GGl ppple inGuinbuwqhunwlwl dnnby GGn

5. MwhwbGowpyh Ywhujwénipynibp dhpht GYwiwmhg

Muwhwbownyp Ywhugwé t 6h aupp gnpénGGtiphg, npnGg dbe Juplnp wnbin £ gpw-
yntd uywnnnGtph dhohb Ghwdniwnp:Un uwfudwdénipyntGl niuntdbwuhpbipnt hwdwn,
unynpwpwp, ywhwbownyh $nbGyghwih dbp ulbbinnid GG pninp thnhnfuwywGbpnp,
pwgh x Gthohl GUwiwmhg: Mwhwbowpyp nwrbnid £ uywnennltph dhohl GHwidwnhg
Juiudwé atY thnthnfuwlwbh $nilyghw’ Q =D(x): Wu pnillyghwbtinh apwdhybtinp
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ynsdnid GG EGqbLh Ynpbp® h wwuinhd wrwohlp npwlp niuntdbwuhpwé qbipdwbwgh
ghunlGwyw E.EGgbh:

Gpb GUwdwnh wdhb gnigplpwg nYyw| wwypwlph wwhwlowpyl widnwd £ wybh
nt wybith pwpdn wbdwny, www EGgbh Ynpp YnibbGw GY.12-ntd ywnybipdwé nbiu-
pp, Gpb wybih nu wybh gwép nbdwny™ GY. 13-nd wwwnlybpwd inbupp: Uuwbu
Ynsywsé gwdpwpdbp wwypwbpltiph hwdwp, EGqbh Ynpbpp GJwagnn $nGyghwbtph
anwdhybtn ba:

e}
l®)

wwhwbowny
wwhwbowny

]
o

GUwintn X GUwinLn X

Uly. 12. Gludinh wopl qnigplpug Uly. 13. Glurdinh wohl gnigplpuwg
wwhwowplyp wodwl inkowl wond b wwhwlpwplp wodwl wnbdwyp Gywaqned

6. SnplGpyhuinh PnLGyghwbbpp

Gytin nlwnbtuwqbwn L. SnpGpyhuwnp, pbunwbhpltiph Glwdnhg Yuiujwd, inwpptip
wwpwlpbbph wwhwlownyb nuntdbwuppbhu, wnwowpybl £ pninp wwpwGpbbpp
pwdwlb) GpGp fudph’ wnwohl wlhpwdtinnipjwl, Gpypnpn wbhpwdtnnipjwl L
wbpdwlph wnwplwbp: Unwohl L Gpypnpn fudptph wwpwbpbbph wywhwbowpyh
hwpdwp dnnbGbp G0 6wnwynid hbwnlyw| inbuph $nLGyghwbbpp

Q= a(x-b)
X—

Ndqwp sk uinwbuwy, np tipp x—+0, wwyw Q— a, hGsp Gpwlwyned £, np x=a n.nhnp
hnphgnOwyw wuhdwywnnnn £ Q(x) dnilyghwih gpudbhyh hwdwp (nt’u GY.14 L GY.15):

QSwwwwnytinbbphg Gpuntd £, np wpwohl wlhpwdtnnipjwl wwpwbplbph
abnppbipnidp ufuynid £ Glwdnp b, dwhwpnwyhg, huy Epypnpn wihpwdtnnepyw

, a>0, b>c,

wwpwlpbbphlp® b, dwywpnwyhg: a; L a, dtdnipyntbGhbpp Ynsynid GG hwobgyw-

onLpjwl dwywpnwyabkp: GYwinh wshlb qnigplpwg ywhwbownyp hbGinghbnt dn-
nb0nd £ wyn dwywpnwybbphb: Mwhwbownyh wap qlwind wybih nt wybih £ nwa-

nwnnid” gnpdGwlwbnd hwjwuwpybiny qpnjh:
Mbpdwlph wnwpywbbph uwhujwénip)nilp x GUwiwnhg hwdwfu Gywpwapynid k
Q) = ax(x—b)

X—C

, a>0,b>c
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nbuph $nLlyghwbbpnyd: Yddwp sk hwingyby, np wyn $nibyghwbbnb waybpy Uk
GO, Gpp X - oo, Wuhlpl' lim Q(x) = +oo: Uw hwiwhntls £ wjl thwuwnpl, np GYwdwnh
X—>»00

wohG gniqplpwg wbpdwlph wrwplywbbph uywenidp sniGh nplt hwobgywénip-
Jwl dwlwpnwy, wyuhlplt’ wluwhdwbwthwy wdned k:

y y A o ______
K
: E
5 a(x—b
2 g Q= 2=
S _ _
3 Q=a1(x bq) _g
S x—c El
3
0 h 0 b, GlUwdntwn X

. tlwuinin X

UY. 14. Unwohl wihpwdbynnipywl wyy-  UY. 15. Ephpnpn wihpwdtynnipwl wuy-

nuwliplbph uwhwlpwnlp ulipllbiph upwhwlownlp
Unwownnwlplbn
o 12x—
423.N°nninpnGt f(x) = 2;43 $nLGyghwih apudhyh hnphgnGwywh wuhdwwnnwnp.
w) x =025. p)y=6, q) x =-2, n) y=-0,75:
424, Qun0t| dnLGyghwih gpwdhyh hnphgnlwwb wuphdywnninGtpp.
-1 -0,3x
w) £()=" p) £(x) =10 xe "™,
9) f(x):3+lnx; n f(x):(l+%j :
X X
o 15x-30
425.N°n ninpnG k£ f(x) = S:f«) $nLGyghwih qpudhyh ninnwadhq wuhdwwnunp.
w) x=2. p)y =5, q) x=8, n)y =0,75:
426. NpnatG $nilyghwih gpudbhyh pbip wuhdwwmnuinltpp.
2x%43x+10 3x33x+11
w) f(X):fr R) f(x):ﬁ,
q) f(x):5x+x2e_x; n) f(x)=2 X241
427. Npnat $nGyghwyih gpudbhyh pbip wuhdwwnninGtpp.
w)y:10+2x+%; p) y=12+3x +120e "

428.NpnotL y=2+3/x>+5 bnLllghwsh gpuwdhlh pbip wuhdwwninp biGkGny ht-
ilyw| nuwnnnnipintlhg: bpp x —oo,www X° +5 gnidwph dke gnidwpbih 5 -p

Yunbh b whnbubp, wjuhGpel Jx° +5 -p wwpquutu thnfuwphGbp X -ny:
429. Ywnnigt arctgx $nLGyghwyh gpwdhyp L npnb uwhdwbGEpp
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430.

431.

432.

433.

434.

435.

w) lim arctgx p) lim arctgx .
X—>+0 X—>—0

SYw| wwpwlpny 2ntjwih hwqbigwénipjwlb nhGwihlw [O;t] dwiwlwlyw-
hwwnywdénid Gyupwapynui £ Q = 1+beL’°’“ Lnghuwmhy Ynpny, npntin K-G L b-G
ntnbu wlnpn? wwpwdibtinpbp GG: Npnztp hwobigwénipywl dwlhwnpnwyp, Gpb
ulygpbwlywb wwhhG gy wwypwbpny wwywhnyywoéncpyntlp Yuqgiby £ 10 dhw-
Jnp, huy 20 op wbg’ 60 dhwynn:
Nrunitgiwl inbunipjwlb 4G9 (Learning theory), unynpnnh Juuwwpbjwgnpddw
nhGwdhlywa, hwdwhu Gywpwagnpyntd £ hbnlyw| optilpny

f(x)=2 a>0, b>0

X+b’ ’

npwntin f(x)-nyY Gwlwlyywé £ x wwpwwinilbpltiphg htitnn® dhwynp dwiwlw-
yncyd, ungnpnnh jnipugpwé gnpénnnepntGbtph phup :

Npnztp qnpénnnipyncGlbph pdp wnwybiwgnyl vwhiwOp wOdtpy Y-
nwpbwgnpéiwl ywpwaquyned, tipb wnwohl wwpwwinilphg htinn, dhwynp
dwdwbwyned, undnpnnp Juwnwnty £ 10 gnpénnnepynil, huy 5 ywpwwiniGphg
htiwin™ 30 gnpénnnip)ntG:
bwnnigbp Yyninnpwlw-qéwiht $ncbyghwih gpwdhyp” Gwhuwwbu npnptiiny nn-
nwéhqg L hnphgnGwywb wuhdwywnninbbpp.

3x ) 6x+2 ) 9-2x | ) 2-5x
w x-2"’ P 3x-5 "’ e x-1"~’ n x+3

bwnnigbp $nbyghwih qpwdhyh wyb dwup, npp gnbGynid £t YnnpnhGwwnwihG
hwppnipjwl wnwehl pwrnpnntd.

10 5, 6. s 4 1004 200 .
W R) 2+ 05 LU M 100+ T
b
Ununnpulw-géwiha $ncayghwlbiph pGunwbhphg £(x) = ::d’ pGupGl nplk GEp-

Yuwywgnighs,npb odnywé £ Gdwd hwinynipynibbtipny.

w) £(0)=6, £(10)=7, lim f(x)=8;
X—>+0
p) £f(1)=7, £(2) =8, lim f(x)=9;
X—>+0
q) f(0)=48, f(6)=3, lim f(x)=0-
X—>+00
LUwplwiptipph Q wwhwlywnyp' Ywhujwé plwysnipjwlb dhohl x GLlwdwinhg,
GUwpwagpynudi £°Q = 40?((_)(2_3) , X >3 $nilyghwyny: x GHwdwnh n"p dwlwpnw-

Uhg t ubuynid Yuplwdipkpph dbrppbpnidp: Npnzbp hwobgywénipjwl dwlwp-
nwyp: bwnnighi Q(x) dnillyghwih apwdhyp:
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436.Unqbintoh Q wwhwGywpyp® Ywfujwd pbwysnipjwl x chphl GYwdwnhg npnp-
-b
ynud k Q = T;(T—c) dnilGyghwyny: Npn2tGL a, b L ¢ wwpwibwnnbpp, Gpb dpgbintGh

dbGnpptinnudp ubuynud £ x =20 dwywpnwyhg L x =40-h nGwpnid hwulnud 20
dhwynnph, huy hwqbgywénipjwb dwlwpnuyb £ Q =370:

§ 3. Uhohl dGonLpnLGGEpp mGunbuwqhwnnepjwb gk

hpple inGunbuwlwb gnpéniLlbnipjwb plnipwqnhps Gpptdld hwpdwnp G0 dhohl db-

6nLpynLbbbpp, ophGwy  dhohl Swfuup, dhohlG hwunypp, thohlG uwwnnidp, Ghohl
dnlnwhwwnnygp L wy| G:

1. UhohG dwfuubph $nGlyghw
Ahgnip C(x) -p dbnGwnpynipjwl wipnnowlwh dwiuutinh $nillyghw £ Yufudwéd

wnpwwnpwlph x dwywihg: UhohlG éwiuubph $nibyghw t Ynsynid hbnlyw $nily-
ghwl

C(x)-p gnyg t tnwihu shwynp wpinwnpwiph Yypw Juinwpywé dwiuup” wpinwn-
pwlph x Shwynp dwywih nbwpnid: x swdwip thnfudbihu, thnfuyned £ Gub Shwynp
wnuwnpwlph 0hohl Swiuup: Iwdwfu hGwnwpnpppnipintl £ GEplYwjwglnid dhohl
Swfuuh thnthnfunipyncln, Gpp wpnwnpwGph swyw G wandd k:

Oppliwrdy. %hgnip danGupynipjwl hwunwnntl dwhuup €, t, huy Shwynp wp-
tnwnpwbph ¢, thnthnfuwlwb dwiuup Ywfudwé sk wpunwnpwiph pw-
Gwyhg: 3IbnLwpwp wipnnowlwl Swfuubph  $nlyghwl Y hGh
C(x) = C, +C;x :Ywqutilip thohG Swfuubiph dnGyghwl

_ C0+C1X
B X

C(x) :%+C1 -UyGhwyin t, np C(x) - C,, btpp x —>oo:

Nddwp sk hwuywbwy, np wpunwnpwlph thnpp dwywih nbwpntd dhwdnp wnp-
nwnpwlph hwumwwnnid dwfuup Yugind b dhohlG dwiuuh hhdGwywb dwup: Up-
mwnpwlph dwywih dtéwgdwlp gnigplpwg, hwuwmwwnnit dwiuuh pwdhOp hbwng-
htwnt GJugnid E: Cwwn UGS x-tph nbwpntd dhohG dwiuup dninbGnid £ dhwynp wp-
nwnpwiph thnthnfuww SwiuuphG: P
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2. Uhphl éwfuubph npnznuip GpypwiwihnpbG

Llwpwanptlp dhohl dwiuup npntiint dh wwpq
Gnwlwy, bpt wipnnpwlywl dwhuutiph $nLGyghw
npjwoé £ qgdwwwwnytinny (0Y. 16): THthgnip hwplyw-
ynp £ npnpG dhohl dwiuup wpunwnpnipjwlb x Sw-
Juih nbwpnd: (x;C(x)) YnnpnhGunGpny Ytwnp
dphwgltbp YnnpnhGwuwnlbph uygpbwytinh htiwn ni-
nhn aény L Grwlwytlp o-ny wyn ninnh Jugiwé
wayncbp x-6ph wnwbgph htwn: NLGGGp, np

C (6wfuu)

(x:C(x))

M
1

C(x)

X A
vl 16

x (pwlwl)

— C(x) MA
-0
wyuhlpl dhohl dwiuup o walyywh wnwbqbkbul t: Gpb x-h thnthnfunipjwb plGpwgpntd
oo wayntGp thnppwlnid £, www thnppwbned £ Gwbl tga-G, wyuhGpl™ dhohl Swfuup
GJwaqntd £: 6pb a wGyniGp dESwhnud £, www dhohl dwfuup wdndd E:

tga

3. UWdpnnpwlwh swiuubph npnznuip GpYypwiwithnptG

Ujdd pGOwpytlp hwywnwy fulnhpp: thgnip dh-
ohlG dwluutiph C(x) $nLlyghwb npdwé b géwuwn-
ybpny (GY. 17), hGswt"u npn2bp wipnnpwlwb Gwfu-
up wpwnwnpnipjwl X dwlywpnwyh nbwpntd:

Gpb (x;(_i(x)) ytwnd L YnnpnhGwuwnwlwb w-
nwlgpltpny Ywrnigblp ninnuGynil, wwyw Gpw
dwybpbup pqwwbu hwywuwp YhGh wipnnowlywh
SwiuuhG: buuwbu' S =x-C(x) = C(x):

UhohG  6wfuutph  $nbyghwyph  Gowlnipjwdp
uwhdwGyned 60 Gl dhohG hwuntyph W dhphG 2whniph $nibGlyghwbbpp

I IS

ﬁ(x) nh ?(x)-n, hwiwwwwnwufuwbGwpwn, hwjwuwn GG Shwynp wpinwnpwlph
hpwgntihg unwgywdé hwungph L 2whnyph pwGwyhl” wpnwnpnipjwl x dwlwn-
nwyh nbwpntd:

SOunbuwghnwywb gpulwlnipjwb vk, dhohl dténipinLGGbpp Gowlwybint hw-
dwp, hwdwfu oqunwgnpénid GG A wnwnp (Average -Uhph(): Cunn wyn Gwlwydwh

C(x)=AC(x), R(x)=AR(x), P(x)=AP(x) L wyG:
Unwownnwlpltn
437.Unhyh wpunwnpwdwuph wiuwwb hwunwwnned dwiuup Ywugind £ 50 000

npwy, huy 1 qnuqg Yn2hyh thnthnfuwlwb dwiuup™ 3 000 npwd: Ywqib] wdpnn-

pwlwl Swfuubph L dhohl Swhuubph $niGyghwbbpp: N°pl E dhopl Gwfuubiph
dnubyghwjh uwhdwdlp, Gpp wpnwnpwlph swywp wbadtpe wanid k.
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w) 500, p) 5 000, q) 300, n)3 000:
438. Upinwnpnipjwl wipnnowlw6 dwhuubph $niGhghwl Ywhudws wpnwnpwlph
x pwlwlyhg, wpynid £ C(x) =2000+0,1x pwlwdling: Ywqdk; 0hohl dwiuubph

$niGyghwb L npnpbp, pb hbwnlyw) ninhnGbphg n°pG £ Gpw hnphgnGwywG

wuhdwwnnup.

w) y=2000; p)x =01; q)y=0,1:
439. Ywpwith wpnwnpwiwuh wiuwlwb wd-

pnnowlwb dwhuubiph $nGyghwb npynid k

C(x) = 12000 20x(x+200)
X)= 00 a

pwlwdlny, npwnbn x-p wpynbph phylb t: 5 " ~
N°nG t dhohG Swfuubph $niGyghwih uwh- vy, 18. Up

. 18. Uhoht hwunyph
liuanl,j thrm wpunwnpwlph dwlwi G whdtpg Brllghwli Gjusgnn ¢
wantd L.

w) 12, p) 20, q) 100, n) 40:

440. Udpnnowlwl hwunyph dniGyghwih qpu-
$hyh nilph G4. 18-nd wwwnybpwdé wnbiupp:
GL0Gind ohohlG hwunyph Gpypwswthwlywb
uGYGwpwlnipintGhg hhdGwynpti, np dhohG
hwuntph $nclGyghwb Gwann E:

441. Udpnnowlwh hwuntph $niGyghwih gpudph- UY. 19. Uhohl hwuniph
Up wwuwytpgwdé £ aY. 19-nwd: Ipdbwynpby, Prulygpuwl wann t
np dhohl hwuntph $nLGyghwb wdnn k: R ,,"

442. Udpnnowlwh hwuniph $nLlyghwih gpudh- R(x)

Up wwuwnybpgwsé t GY. 20-nd: Ipdbwynnby,
nn Xo-0 dwpuhdniih Yt £ dhohl hwuniph
dnilGyghwyh hwdwn:

443. Udpnnowlwl Swhuutph $niGyghwih gqpuw-
$hup wwnhbpdws t GY. 21-nul: iGbnd gh- © L. 20 X1 Swpupiinih l/bmxt
ohl Gu,ll'uu\bnh plnwswhwywl abyiwpw- uhohl hwunyph pncllghuyh hwdwpn
Gnipyjntlbhg wwwgnigbil, np Xo-0 dhGhdnwdh
Yt £ dhohlb dwiuutiph $nLlGyghwih hwdwn:

R(x)

R(x)

444. UhohlG hwuniph $nilyghwl ywnybpywé k ¢ /,,
0y. 22-nud: Udpnnowlwl hwunypp dbly0w- Cx) ==
pwlObind npwbtu dwybptu npnptp wyb wp- ,// i
wnwnpwlph x=30 L x=60 dwlwnpnuwyGtph ,/’/ i
Upuw: el i

445. UhohG 2whnuph $nilyghwl wwinhbpdwes £ 9 Xp X

Uly. 21. xo-G ShGhdnLdh Ybn L Shopl

GY. 23-nL0: Npnpt| whnypp wpunwnpnepjwb Swfutby Brullgpus hudun

x =50 L x =120 dwlwpnwybtph Yypw:
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30 P(x)

____________ :‘\
20— -4 |

X 50 120
UYy. 22. Udpnnowlywl hwuniph LY. 23. Udpnnowlwl pwhnyph
npnpnLdn puw dhohl hwunyph npnpncdp puwn Shohl pwhnyph

§ 4. dnLGYghwjh whpnhwwnnipjnilp

1. dniGlyghwyh whpGnhwwmnipnilGp Ynned
Uwhdwlnid.  f(x) $nbyghwb Yngynid E whpGnhwn x, Yewnnwd, Gpb wyn Yb-

nnd pnGlyghwh wpdbpp, wpwynnijwl uwhdiwbap b dwhuw-
ynnujwl uwhdwbp dhijwhg hwyjwuwp GG
f(xo)= lim f(x)= lim f(x): (1)
xaxg xax(_)

Lwbh, np Shwynniwbh uwhdwbGEph hwjwuwpnepynilp hwdwnpdtip t x, Yhwnnwd
$nLGlyghwih uwhdwGh gnynipjwbp, www wapGnhwwnnipjwb (1) wwydwbp Yupbp k
gnt| htnbyw| nbGupny’

lim f(x)=f(x): 2)

X%

Uwhdwbh hdwuwnh hwdwdw)b uw Gwlwynd E, np Gpp x-p swihwqubg dnwn £
Xo-h0, www f(x)-p swihwqulg dnun t f(x,)-ha: Ipdp plnncGbiny wyu nwwnnnnepjnt-
Gp, gnpSOwlwlnud oqunynid G0 wlplnhwwnnipjwb htinlyw| dGYGwpwGnipnilhg

tpb xo wpqnuibkGwh $G5ha (whybpp thnpp) thnthnfunipjwGp hwdwwwwnwu-
fuwanud £ pnibyghwyh £(x,) wnpdtiph sGsha thnhnfunepynil, www $nLGyghwh
wapGnhwwn £ xy YEnney:

UGpGnhwunnipyntGh nibGh wybwnene Gpypwswihwlywb dGEHGwpwlnipynil: Iwyw-
uwpnipjntl (1)-hg wGdhowwlnptl hGwnbnid E, np xo Yhnned wiplnhwn $nbyghw-
Jh apwdhyp xo wpughu nLlbignn YGwnnid sh pnhwwnyned:

2. dniGyghwjh fuqiwb Yewnbkpp

Ljwpwanptlp twpptip hpwyhdwybtbp, npnlGgnid fuwfundwé t (1) wywjdwln: Gpb
Xo Ywnnd wowynndywb L dwhuwynndywb uwhdwbbbpp dhgjwlg hwjwuwp &G, uw-
Ywjb hwywuwp s6G $nilGyghwh wpdtiphl, www pOnnlGwdé £ wub), np Xe-0 Yb-
pwglbbih fuqiwb Yt k£ (GY. 24): UGJwbnidp pwgwwnndnid b wjb pwnd, np Gpb x
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ytwnid, ppple $nilyghwih wndtip Yybipglhlp A phdp, wwyw $nibyghwb Ynwnbw wi-
plnhwwn wyn YGwnned Lu:

Gpb Xo YGunnid dshwynniwbh uwhdwGGGpp npnwyh pytip G0, pwg dhyjwlg hw-
Jwuwn s60, wwyw wunwd GG, np x¢ YGnned dniblyghwb nibh prhgp (wnwohb ubnh
fugqned) (GY.25): Uhwynndwbh uwhdwGGEph wnwppbpnipjwlb pwgwnpdwly wndtpp
Ynsynrd t prhsph 0tdnLpync:

Gpb Xo Ybwnnid dnGyghwih dshwynniwbh uwhdwGbtphg pliynig dtyp gqnynipinch
snLOh Jud waybpe £, wwyw xo-0 Ynsynid £ Gpypnpn ubnh fugiwl Yyhwn:

b pnudl wudwdéh Gpbhp, np Gpb $niGyghwb npnpdwéd £ x¢ Ytinh nplt dwy
2nowyuypntd, huly X Yeinned npnpguwié sk, www x¢-0 hwdwpyned £ fjuqiwb Yewn: Opp-
Gwy, x=0-0 fugiwl Yt Lty =% PnLGyghwih hwdwp, huy X=2-p y= X+

x—2
dnilGyghwyh hwdwn:

¥ y
f(xo)"“': . B - /\
1 y=I{Xx
A 7’@'——/ /_T

"o X0 X 0 Xo
UYy. 24. dbpwglibyh fuqiwl Lbin Ul. 25. @nhsp

3. UGpanhwwn Pnbayghwbtph hwGpwhwzhyp

bpt f(x) L g(x) PnilyghwltinG whplnhwwn LG X, YEwnid, www wjn Genned

wbnonhwn 66 G £()+&(x). £(x) (). £(x)-¢(x), 13 ImGlghutionn, dop-
gL x

ohG0 wyb yGpwwwhnipjwdp, np g(xo) #0:

Uwulwynpwwbiu, gwbywgwsé pwgiwlnwd whplnhwwn t pwjhl wnwbgph jni-
pwpwbsjnip Yhwnned:

Swllywgwd nwghnlwyp $nilyghw wlplnhwin £ wyl pninp Yhwnbpnid, npuinkin
hwjinnwpwpp hwywuwp sk qpnjh:

Unhwuwpwy, papnp nmwppuwuwb $nGyghwbGbpbd whpGnhwwm GG wjlG pnpnp
Ytwnbpniy, npinbkn npnwé GG:
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4. Yunp wn juninp hwunmwwnnit nGyghwbtpp
Oppliwly 7. LwGwybGp f(t)-ny npwdh hwpqwpyuihlG thnfuwpdtpp (pun UUL
nniwph) dwdwbwyh t ywhh