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"UhpwontpJntCi 

liju qppm.J4n~ fit4wmw4 bfip IlJlbt unnppw4wfi qllUlhi.llpGbp hw­
rtnpqLl_ [!fipbpgJUUlfi, qawjpfi apmqpw~npuwfi hWJUlUp npnz }UUI}}lpfitpll 
L.. tipwfig tmouu.tG utplll}Gtpp l.}bpwpbpJwl: 

q.(nnJJ:tG bpwqpwl.}npmli[! 4lJpwnw4wfi thuptuwm}14WJP puu.tpfifiL­
Pl19 ubyti t., npti mumuuwu]lpmu t OUJ.lllllUUl{.Wgliw(i }ufiqppfibpp·nymzw-
411 mbuwqfitp}l wnwfiofiwhwut4ntpJm fifibp[! h uzwqnni IJp.Wfig mtuw­
qwfi hpunr fiptiLpfi nt tmauwfi Wfll}Jlll uwl{bm ubpn.qfibpf!: liJfi uzwqmu t 
utpnqfibp qbwJpG ~mtiqgllmJJ:t OUlUlPUWt wpdbP.fiLp}l npnfiuwfi, npnz­
uw(i hwuwp: fl.w qwutwpl.}mu t btfihput tutqnp}lpu}l tlhP2Wtlnp l.flfibt.m 
mfihpwdb]Ul h pwtlwpwp utmJdwfil19 L.. l1pwqwfimgqmu l. tlbJ12Wtlntl 
pl{ml hwl{wuuq_uuuGLpl1 qwu wGhwtiwuwpmufibp}1 hwuw4mpqhpp hw­
uwp: 

Um.tnrtupwp) UlfimbumpJUlU OU!U1}1UlUt unmfiwtlnpuwG, lfwnwll_wp­
uwa, }lU[UlbU GwL ciiU1ntlJ1qwqwfi UlfiUILUlllpjlUUf! tlhptupbprul Ufl ZWilP 
}ufiql1p.Utp pbp4_mu bfi q Ou!Jf1U bpwq11wtlnpuwu: UJlJUl}lull }uuq}l}lfiLP. 
[!UI}hwUpwuitu m fibfi pwquwp}u{ tnt omuULp, npnGg!1g tl wfihpwcJbzm t 
pflmpbltWll_W'-l:DlJG[!: 

f1-PI2ntJ4p, pw.q4wgwo t. Jnp qtm}uliLpflg: 
Unw2[lfi L ~nppnpq qpltluflLpmu pbpl.{wb tfi qbtuJ}lU hwfipwhwztlll 

U}l ZWJ1j] qwnu.n}twpfiLp, (npnfig uf12ngnl.{ tibp4WJWgtfmu L. hpufiwl.{np­
tlmu t(i qbrn.J}lU opwqpwll_npuw(i npnz hwpgbp): 

bpqpnpq Qtmlun titlllPtlma t qcrwJpti bpwqpmtlnpuwfi gti.qhwtimp 
JufiilPP O.L.w4lii1UIUWfip L. pbptlwa tfl uwufiwtln}l op}1Gmqfib[!: 

lftiwgw() znpu qfm}ufibpmu h}lufiwqwGnu1 .ptpl.}wb Lfi qbmJ}lU 
bpwqpwqnpowfi }ufiqppfibpp tmbuwu uhpm}Ghpu: .:!.wmqwUJtu uwUpw­
uwufi zwptllf}PtlWb bu upUUJ.tb{!U h UJnmbGgllWtGlip}l tiLfHU}fibpntl}uflt}}:lp­
titpp tmbuudi wtqnppptHitpn: S}lqwa bfl qbwJpG bpwqpwt{npuwfi 
bplJ.w4}1 }ufinflPUtpp O.L.wqbpUJntU(! L.. fi[lwflg l.Jwquuwa tnwfiwlJ.libp[!: 

<l-ppmJl.JI! fiw}uwuihul.{wo t. pmhwqwG hwuwlfwpqp }lUzUfbu fih11 
uwufiwqmwL}wG, WJUUJbu tt mtiwbuwqpmw4wG ntnpmp q}lmwqwu 
wz}UUlUliU1Glip]1 L. muwfillllfibp}l hwtiwp: 
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Q.tnt}u 1. Q.blujpfi hwfipwhwzlfjl npnz wwppbp 

§ 1. bpl.J.pnllll L. bppnp.q qwpq}.l qhmbpu}.lCiwCiwCibp 

P.fi[UJ.liu hWJUlfip t qowJpfi hwfipwhwzllll mtuntpJntfipg, tptw.npq 
4wpq!1qtmtpu}1fiwfim}.l qwqwl{lwp[! l{WUJ.l!wo t tpqnt wfihWJU1ll4 bplJ.nt 
hw-qwuwpmufitp.]:l hwuwLtwpqp tntauwfi hbut: Spqwo t hbmltJWL hwuw­
qwpq[!. 

(1) 

LTJlW tntonrU[! qwpbt}l t umwfiwt mwpptp bqwfiwqfihpn-q, npnfigpg 
utqrr \flm,Pn]:uwqwfifibpp wpuuupuuwfi bqwfiwqfi t, npmt L. qwmwptfip 
tmontu[!: .PwqUwUJ.wmqbfip (1)-}1 wnw2pfi hwqwuwpuwfi bpqnt uwu[! 

h2 -11"4. (h2 -:f. Q ), puq bplijlnpqp lipqm UWU{f b1 -n4 (b1 -:f. 0), WJfinthbmlt 

qmuwpl.:itnll umwg4wa hwtiwuwpntt'ifihp[!' l.J.umwfiwUp. 

bpb (a1h2 - a2hJ -:f. 0, WUJ.W (1)-p tntonuil! qhwfiqpuwfiw htmL..JWL 

pqbp[!' 

(2) 

tJ.ml.Pnluwqwfilltpp qnpawl.Jpglltpn (1) hw-

6 

(3) 

np[! qni_t{nui t hpl.umfll1 Ltwpq}l pwnwqntup uwmppg, puq 

8 = a1b2 - a2b1 wpmwhwJmntpJntfit!' WJll uwmp}tg}l qb.mllpu}lfiwfim 

qwu tpqpnfU1 qwpq}l qhmb.pu}tfiwfim, npri uzwuwqntti bfip hb.mLJWt mhu­

llmf 

(4) 

bph GzwCiwlJ.hfip 

WUJ.W (2) pwGwaLtpn l.J.qptl_b.fi' 

llx D.x 
X =-1 X =-2 

t 6 ' 2 ll (5) 

mbupm{ u qnltlntti bfi llpwuhpp pwfiwaL.bp: 
ltwJ:uqwo qb.pupCiwfim}l wpdb.gfihp}lg, (1) hwuwqwpqn l.J.wpnq t 

ntfihfiwt mwpphptntonu.ifibp. 

l. Uf)O Ll :1:- 0, WU[W hWUWlJ.Wpq{! ntfip Upwl.J. llltc:tnul. 

II. bph ll = 0, WUJ.W hfiwpwqnp t hpqntqblll.l2. 

w) bpb Ax-1 = 0, Ax-2 = 0 (hwuwppz qbmhpu}lGwGmGbpl! u}lwd'w­

uwfiwlj_ = 0 lj_wu :#:- 0 ), WUJ.W hwuwqwpqfi ntG}.l wfippq pwquntpJwup 
LntbntuGbp: 

p) bpb llx1 :;t 0, D.x2 :1:- 0, WUJ.W hwuw4wpqn tntonui ~ntGp: 
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bppnpq qwpq:llqbmtpu]:diwfim[! umwgqnui t bppnpq qwpqp 
pwnwl[ntu}l uwu1ppgpg. 

at bt cl 

(6) 

h2 a1b2c3 + a2h3c1 + a3b1c2 a3b2c1 - a2b1c3 a1b3c2 (7) 

a3 b3 

fJ..jlw11l}nlp_fnlli: Lfwmppgp l.fwu qbmbpu]:lfiwfiu1p Ub£ umfinq mwnbp[! 
l.J.nl.l}ntu bfi fipw mwppbp (ttbliblimfibp): 

Op]:lfiwtr ".wztlhL qtmtpupfiwfimp wpdbl21!· 

1 3 2 

0 5 1 =1·5·(-3)+0·(-2)·2+3·{-4)-4·5·2-

4 -2 3 

0·3·{-3)-1·{- 2)·(-1) = 5-12-40 2 = -69 

§2. n -}lll qwpqJ.t qtwtpu).tfiwfiwfibp 

btlihtntl tpqpnpq 'L. tppnpq qwpqp qtultpupfiwfimfibp]:l 
uwhuwlinul]:lg, qwpl1ll bfip fintJfi oppuw~wlJ.lntpJwup mwt n -pq qwpqp 
qbmbpupfiwfim hwuqwgntpJntfi[!, np[! ntli}.l n pqnq mnqbp t.. UJntfibp: 
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au a12 aln 

A= a.::!l a22 Gzn 

Qrtl an2 ann 

(l) 

liJu pwfiwdh{! u1w1[m t n -pq l.J.wpq}l qtmtpu)1G.wlimp t{tpwann.l[l 

{lUUl i -pq Ulllllll Ulwppbpll: nwutudL.ntu Aij W[lUlWhWJUllllpJntlilitp[! 

lp124nu1 Lli ati unuppbpp hwlipwhwzqwl}wu wwgnu1utp: 

bpb A rtLuitpu}luwfimll ut2 2fi£blip i -Pil unum lt j -pq UJntfi[!, 

tuUiw qumwtiwti11 (n 1 )-pq qwpqp qLu1bpu}luwfiui, np}lu wfit{tufintu bfi 

av unuppp. upfinp L. uzwumqnu.l tfi M 1i: 

Otlla.l u1wppJ1 (aft) hwuptuhmzqwl.J.wfi tp.wgnniJ! (A0 ) hwt{tuuwp t 

hwdtuUJ.WUltuU}uw(i Upfinp[! (Mu) pwqUWUJWUlqwcr ( -1 )'t j -nq, npmbq 

i -fi L j -fi aiJ p mnq]:I lt UJWU htudwpfibp(i Lti: 

A,J = (-IYtj Mij 

J(tt{tfip up pwfip hwuilj_m J:)Jill (ifil:ip: 
<wwlfmpJmli 1: bpl:i qbu1bpupfiwfimp npt..t mnq]:I (uJwfi) pntnp 

Uituppbp{! hw~tuuwp bli qpnJp, WUIW qtmbpupfiwum{! hwt{tuuwp t 
qpnJ}.l: 

<wwljntpJmli 2: '1-bultpt.i}llimuUlp tpym utnqbp (uJmfihp) UlUflLU­

lfm}ut{bllm WJti 4rmqutuutwml]t{}I -1 -m{: 
<wwlpupJma 3: bpt I]hmtpuputuUutl! utmpntGmlJ.mu t. bpl.J.nt 

UllltUmJfi unuppLpl19 l.Jmqti~tub umqhp (uJmGLp), tu1.4w fipw mpdhpl! 
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hun.}tuuwp l. qpnJp: 
<wwqnLpJillli 4: bpt qbmtpupfiwump gwfilJ.wgwb um11 (uJmfi) ntfi}l 

f!liqhwUmp pwqutull:lwmlJ.p~, wU}w WJfi qwpbtfl t qbulbpupUwump U.zwUp 
mw4pg qntpu pbptr 

<wwqnLpJillfi 5: bpt qbmbpu}1UwUu1}1 npLt m11ll.tt (uJwfi) u1wppbp~ 
qwqu~wb ta bpqm qmuwpbl]lfibp}lg, UJU}ut WJll qtmbpu}lfiwGulJ! lJ.wpbtJ.l 
l tibpqwJwgGbt tpqm qtmtpu}1Gwfimfibpp qmuUJpp mbuJlntl WJUUJ.bu, np 
bpltnt qbmbpupfiwfimutpntu lt pntnp uiUJppbp£! wutfi GntJU£!, pw­
gUJmnpJwup WJfi mnqp (uJwfi), npmtq qu1fiqmu t qntuwpJ!: Unw~pfi 
J}bmbpupliUJfimp lizqwb mflJ}mu (uJntfinni) qptlntu t qmuUJpbt}Ilihp]:lg w­
nw2}1Ci[!, }luq bplJ.pnp.qnur bpll.ftnpqf!: 

<wwljmpJntfi 6: !).bulbpu}lfiUJfimp wpdbp[! ~p qm}111.}ntu, tpb fipw 
npL.t mnqp (uJwfi) mwppbp}lli hwuwu1wmwu}uwliwpwp wl{btwgutup 
uhl.}WJL mnqp (u.Jwfi) unupptp' Gw}uopnp npl.tt fH.fntl pwquwUJ.wmqbtmt: 

<wwljnLpJntti 7: "1-tmtpupfiwlimp wpdbJl[! l}ln}utl_p, bpt fipw 
UlflJ} bp[! tJ:m}uwppGhfip UJDLU bpml: 

<wwljnLP.fntti 8: bpL qtmtpu}1Gwfiu1}1 mn1111 (uJwfi) mwppbpf! hwuw­
U}Wmwu]uwuwpwp pwquwUJ.wmlJ.bfip fipw ubq WJL mnqp (uJwu) unup­
pbpp hwfipwhwJtltuqwfi tpwgntU:fibpnq L. qbpgfib(ip fipwfig qntuWp[!, 
WUJ.W WJU hwqwuwp qJltfip qpnJp: 

Oppfiwq: <-wztlbtznppnpq qwpqp qtmbpupuwum}lwpdbpp: 

1 3 2 0 

4 3 1 -2 

3 0 6 2 

1 5 4 3 

UpmwhwJmLfi~ .1 ~fi (!UUl bplJ.pnpq u1nqp Ulwppbp}ll.t Cipwlig hwfi­
pwhwzt[wqw(i LJlWgnLufibpp 1Ip2ngnt[: 

Ll = aztAzt + az2A22 + + a24A24 = 

4·(-If''· ~ ~ ~+3·(-1y+'· · 1
3 ~ t 

5 4 ;1 1 4 ~ 
10 

+1·(-1t'· 
1
3 ~ ~+(-2)·(-tt··-13 ~~I= 

1 5 ~ I 5 ~ 
= . (54 + 20 24) + 3 . ( 18 + 4 + 18 - 8) ( 6 + 2 7 - 10)-

- 2 . (18 30 + 36- 30) = -115 

§3. lTwmppgfitp 

lfwmp.}lg[! gwfiqwgwo WilJntuwlJ. t, np}l mwppbpg l}Wuwtlnpt.Iwb bli 
mnqbpnt.ll.t UJntfibpml_: UJG qwp.nq t tfllibt pwnwqnLUp qwu m . .qqwfituntli: 
liwUWJwl.J.wu uwu1p}1g(!, npfi ntfip m pt.lnt.l mnqbp l.t n pl{ntl UJntfibp, 

mup hbmL.JWL mtmp[!. 

npmbq aij -li Cipw u1wppbpfi bu: 

lTwmp}lgp gwfilJ.wgwb UlflJ} qwpbtfl t qpml:it npUJ.hu n -lwqtwfip 

~blJ.mnp. 

f!tptfi~ npnz hwulJ.wgntpJntGGbp uwu1ppglibpp Ulllultfi: 
l.Twmppgp nwliq[! Gpw qbnpbG wfiqw}u mnqbp).l pwfiwqfi t, WJfi 

pwuf!G:qfinui t qtqu1npfitpp hwuwqwpqp nwfiq}l htm: 
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l.fwmppgp at.J.wmuwup qwphtJ:l t qwmwpht lthlihfimwp (mwppwl!wfi) 
ahwt(mfuntpJntl.Hihp, npml Gw qlifiw pfi~fi ppbG hwuwpdbp: 

tthtibGutwp aL.wlf!nfuntpjntfiGhp hfi hwliwpl}nui. 
w) qpnjwl}wfi milillt 2fi2n1li (hhnwgntli) 
p) hpqnt qwuwJwqwG utllllhPJ:l mbqwtlJnfumu 
q) hpqnt qwUwJwqwfi UJntfihpp mhqwtlJnfuntu . 
q) npht utn.rt}l mwpphppfi qwpbtJ:l t wl}htwgfib.t uhq wJt mnqll 

hwtiwll.lwmwufuwfi mwpphp' Gwfuopnp qpwfi12 pwqliwlllwutqhtml 
gwfiqwgwcr pl}nl}: 

[il-bnpl:uf: tthubfiutwp O.L.wlf!nfuntpJntGGhppg uwmppgp nwGq[! lP 
lf!nfutlnui (W1J1WQDlJQl! lh(il2 pbpp): 

bph uwmppgp UlllllhPI! tltnJuwppGhGp UJntfihpntl, WUlW 4umwfiwfip 
Gwfunflll1.1 mpwfluUJ.nfiwgl{wcrn: 

au a21 amt 

AT = 0 12 a22 am2 

J:lwnwqntup uwmppgp a11 , a22 , • • ·, amn mwppbpn qwqunui bG 

qi.}uwl}np wG4JntGwqpGJ!: 
liJfi pwnwqntup uwmppgn, npp qtluwl}np wG4JntGwqerp mwppb111! 

ubl.} hfl, puq ufiwgwcrn qpnfihp, wfitlwfintu hfi tfpwl[np: lfllwl}np 

uwmppgG OzwGwqntu hfi E mwnm{: 

E= 

1 

0 

0 

1 

0 

0 

0 0 1 

liJfi uwmppgn, npp pntnp mwppbpn qpnGhp hG, Ltnltinui t qpnJwt.twU: 
bpqnt uwmppgfibp hw"l!wuwp hfi, hph Gpwfig hWUWUlWUlwU}uwU 

pntnp mwpphp'[! UntJGG hU: 
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§4. Q..npbnrtntpJntGfihp uwmp}lgfibpp hhm 

l.fwmppgGhp'[! qwphlll t qntliwpht, hwUb.t, pwqUwU.J.wm4ht L WJt G: 
bpl.}m uwmppgUbp qwphtJ:l t qntuwpht (hwfiht) upwjG WjU qh~ntU, 

bpb Gpwfip ntfib(i U}lhfintJU fH.J.nq UlllllhP L upL.Untjll ptl.nt.l UJntUhp: bpqnt 
tiwmp}lgfibp q.ntuwphtJ:lu (hwUbtJ:lu) wUhpwdhzm t UpwUg hwliwU.J.W­
uuuufuwU mwpphp'[! qnuiwpbt (hwUht): l.fwmp}lgGbpp qntuwpuwG 
hwliwp qnpcrmu bG qnuntmwmpl{ (mhqwlf!nJuhtlmtpJwU) L.- wungpwut]:ltl. 
(qmqnpquwG) ophfipfitpn: 

A+B=B+A 

(A+B)+C =A+ (B+C)+ B+(A +C) 

Opj1ilwlj: q..utUbt A L. B uwutppgGhp}1 qmuwpn L. mwppb.pntJlJntG[!: 

(
3 4 1 ) 

A= 6 5 -3 ' 
B (-2 3 4) 

0 1 5 

(1 7 5) A+B , 
6 6 2 (5 1 -3) A-B= 

6 4 -8 

bpqnt uwmp}lgub.p qwpht}l t pwqUWUJ.WUll}ht upWJU WJU l}UU.J.PDLU, 
bf'b. wnw2]:1G uwmppgp UJntllbpp 9wGw4n hwl{wuwp t hpqpnflillt mnqbpp 
pwGwqpfi: UpmWl]llJWl uwmpltgn qntG.bGw WJfipwG utllll, nppwG wnw-

2Pfil! L WJGpwU UJntfi, nppwG hplrrtnMn: UpmwqpJwt uwmppgp i ·fl.ll um­

ll.P j -pq UJWU mwpp{! uutwgl}ntu t wnw2pfi wpmwqpp~ uwmppgp i -M 

mnl1fl mwpphp[! pwqUWU.J.WUt4htntl. bptnmfl.ll uwmppgp j -J.Ul UJWU hw­

UWUJ.Wutwu}uwfi mwppbpn-q L. tl.hpgGbtn4. Cipwfig hwfipwhwztl.wlJ.wfi 
qmuwpn: 

bpqnt Uwmppgfibpp hwuwp qnJUL]:lJlllU ~ntfip pwqUWU.J.UlUtquwfi mb­
rtWt}lnfub.UmtjljWCi opbfip{!: 

A·B=t:B·A 

f2ntqnpquwG h pwz}uwqwfi ophGpllhp[! , }:lfi~1J1bu pqhpp U4wmuwup, 
ppwl{wgp bG: 
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(AB}c A(BC) 

(A + B )c = AC + BC 

Oppfiwq: f!wquwtqwmqtfip A L. B uwmp]:lgfihp[!: 

[

3 6 

A= 2 1 

3 0 

[

3 . 4 + 6 . 3 + 4. 5 

A·B = 2·4+1·3+0·5 

3·4+0·3+2·5 

trwu1p]:lg[! npLl pqn\( pwquwUJ.wmltbt, UzwUwqnui t fiptu pntnp 
mtupptp[! pwqUWUJ.WmlJ.bt WJll fintjfi p\(n\(: 

bpb 

WUJ.W 

... Aa l 

... ~~~ 
bpt nplat uwmppg O.wfupg qwu W2P9 pwqUWUJ.WUllJ.hfip upwqnp 

UWUlppgnq, WUJ.W WJU qufiw wfitllmpn}u: 
Opftliwtr 
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(1 0)·(2 3 lJ (2 3 1) 
0 1 0 1 4 0 1 4 

bpb pwnwl]utup uwmppg}1 nwliqp hwqwuwp t lipw l[wpqpfi (r = n ), 
tuU}lil qwphJll t. l]wnmgbt WJfiUUlUP uwmppg, np[! O.wJupg l[lUU W2P9 
mpl[mo uwu1ppgnq pwquwulwml[twu umwgl[p upwqnp uwu1ppg: liJ.q 

uwmppg a uqqpuwl}lllfil1 hwuwp 4Ll1lil1 hwqw.qwpa: bpt uz tufilllqtfip A -
}1 htuqtul}WpO UWUlpltgfi -m{, WUJ.W' 

A·A-1 =A-1 ·A=E 
btlibintl htuqwqwpa uwmpl1g]1 qUII1w¢wp}1g, pbpbfip fipw 

l{jipwnmpJmfi[!' hwqwuwpmufibpp. hwuwi.J.wpq[! J.lll obt}m: Sp\(wo t 
qbtuJpfi hwqwuwpuwfi html.tJUil hwutui.J.wpqrr: 

+ .. ·+a x =b ln n I 

x1 + a,"'x2 + .. · + a2 x = b2 ~~ r1 n 
(l) 

1.rJtufitul]bUp' 

all aln bl 

A= 
azt Gzz a2n 

X= B 
b2 

' ' 

ani an2 ann bn 

lijU llhUJ.pnrtl (1)-[! I.J.qptl]:l uwmppgwjpfi hwqwuwpuwfi UJ:l2ngnq, 
hbmL.Jtul mtupnq' 

AX=B (2) 
Atuqt'illlUJ.tumqtfip O.wJ.upg (2)-p bpl[m uwuhp£! A uwmppgp 

hwqm.qwpO.mt: 
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.Qmfip np A-1 A= E, puq E · X = X, l.J.ummCimfiQ' 

X=A -1B 

bpt hmumptfip A-1 B = C, npmt11 C-Ci UJntG uwuiptig I., 1uu1w 

mprumfiQmu qummCimCip' 

X=C 
l}wu 

x = c 
" " 

np[! h lt.tJiGp (1) hmuwl.J.wpqp tmbmup: v 

§5. ~wul[wgntpjntilGbp. n -i_W$wfip UlWIJ.WOlllfJWil db~ 

P.Gluitu hmJmfip t mfiwtli u1114 
tpl}pwi_mtflmpJmfipg, hwppmpJmfi qpw qtml! pfinpnzlfmu l L11t11u 
pl}tpnl}, pul.J. tnwi_w$ mwpwampJwfi ut2' tptp plftpml : liJll U111_1Ci 
oppumi_m$mpJmUp n -lw$wGp mwpwampJmU ut2 qtmp 4pCinpn2~t1 /1 

pl}bpnl}: 

n -lm$mfip mmpmampJwfi ut2 l[tmn mpl}mu I: x1, x2 , •.• , x" p1ll•11l1 

l}mpqml}npl}wa }uupnl}, npnfiQ l.J.nl\}mu tCi qtmti qnnp'l}lOwu10bp: t1Lu1p 
CizmCiml[mu_hCi x(xl'x2 , ... ,x,,) mhupnl}: 

n -lm$mfip mmpwampJwfi uh~ nu1t111 Q~b ~n1~1111t t. 
X(xP X 2 ,. . .,x,,) l.J.hmhpl't pwqump.Jnt Cip, npnU~ ~MJUl"GWUIGbf'll l1111Ci­

qpuwCimu LCi t UJWpwuhu1ptig l.J.wtu~wb qOWJl•U-~n&ll~ltaull'--• 
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X1 =a1t+b1 

X 2 =a2t+b2 

xn =a,,t+b,, 

(1) 

liJumhrJ. t tflm,Pn]uwl.J.wGp tflntfln]uuwa mppntJpfi t t e {- oo, oo): 

bph t uiwpwuhmpp tflntfln]uuwfi mppntJPI! uwhuwfiwtflwqhfip hpl.J.m 
bqphppg, wuiw (1) uiwpwuhmpwqwfi hwqwuwpntt1I! l}uiwml.J.hpp mq11Ji 

hwmqwo ti.wu ntrtIJ.Wlt.P hwmqwo: ~wmqwop hwuwp' t e [a,,B]: bph 

hwmqwop blujpwqhmhpn Gzwfiwl.J.hfip xi L. X2 , WUJ.W fipwfig l.J.nnp11Ji­

uwmfihp{! qumwgqhfi (1)-pg t =a L. t = ,B wpdhpfibpp mhrJ.wqpuwup: 

n -i_wtflwfip mwpwompJwG hhm qwuiqwa t uhlt. WJt' hpUJ.bp­
hwppmpJmfi hwul.J.wgmpJntfi{!: liJfi hwppmpJwCi {!fiqhwfipwgqwc) hwu­
lJ.wgmpJmfi t: «~pUJ.bp» fiw)uwb\ufig{! WJUUlhrJ. ntGp Ilpll2Wlt.P puwum: 
.QwGp np n -i_wtflwfip mwpwompJwfi uh2 hfiwpwqnp hfi mwpphp mpUJ.P 
«hwppntpjntGfihp»' upWi_WtP «hwppmpjntfi» (m11Pit qp~), bpqi_WtP «hwp­

pntpjntfi» L. UlJLfi, qbpi_WUJ.hu {n-1 )-i_~tflwfip «hwppmpJntfil!»: {n -1 )­
lwtflwGp «hwppmpJntfil!» n -i_wtflwfip mwpwampJwfi uh2 wfiqwfimu bfi 
«hJiuibphwppmpJntfi»: 

Uwhuwfimu: n -i_wtflwfip mwpwc)mpJWfi ut2 hpuihphwppntpJntfi 

ltni_qmu t X(xpx2 ,-·-,x,,) l.J.hmhpp hwuwtumupf!, npnfig qnnp11Ji­

Gwmfihpf! pwqwpwpmu ta wnw2pfi wu~pnwfip hhmL.JWL hwqw­
uwpuwfiyf 
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§6. n -iw$wfip qttrwnpfitp 

'Llb4mnpwqw(i ubbntpjnLU[! I}W gwfiqwgwb ubbntpjntU t, BPI! nt (il1 

mqqmpJntti: N ·zwqnutip mwpwbmpjwli ut2 ~tqump[!, }lultqbu qtau1[!, 

plinpnz~mu 1. n pqLpp. qrnpqwt[npt.J.wb lutipnq: N -Lwtftwull ~Lqumpu 
uzwuwl.Jmu b(i hbmL.JWJ. mLupbppg Ubl.Jnq. 

np.utL:q XpX 2 ,. • • ,xn Jlt\bpu. hwuwp~mu bll ~bl.Jumpp 

qnnp.qpUwmtibp: 

bpb mpt[mb Lti X(xpX 2 ,- .. ,xr) L Y{ypy2 , .. ·,y,J l.{hmbpp, WUJ.W 

wumu Ltip, np tipwagml npnJ~ntu t xy ~bl.Jumpu.' hLulhJWI l}Imp­

'lllfiwmlibpnq. 

X qbmg lJ.nl~mu t XY l[bqmnpp uqqptiwqhm, lm4 Y -r!' tlhP2· 
timqbm: llJutqpuml, ~Lqmnpll l.Jtmpqpliwmtibp[~ hwl}wuwp tG lipw l{bp2-
tiwlJ.bmp L. uqqpawqbmp qnnp.qpliwmfibpll unuppbpntpjtuGg: bpL tlbl_t­
mnpfl pntnp l}Impq}ltiwmfibp(! qpnlibp 1.11, wu1w WJU 44n2~l1 qpnJwl.Jwti L. 
4hwuu.GlJGp l.{Impr}}1Uwmlihpl1 ut}4_r(iwqbmp hLm (Unt}Illl[! hwt[wump l 
qpnJll, mqqmpJmU zm.lili): 

bpL t.J.bqumpll u4qpUwqtmn hwur,ti4limu t. l}Impq}luwmtiLpp uqqp­
fiwl.Jhmll hLut, lllU}tu lllJI1Uil1UP t.J.bl.JumpLJ l.Jnl~nu1 t. l}tp2Gwl.(bU1p zwnw­
~1111 tlb4mnp: Cwnw~li•l tlhl.Jmnpl! qnnpqpGmu1tibp[! hwuuul.Jfimu ta tlL4-
umJ.ll1 l}Lp2tiwqbml1 l.(nnpqpfiwmubp}l hLut: 

5wuqwgwo tplnuuzwlJ.Iwljwu t[bl}mnp pllmpwqptlmu l uruJmtntl h 
llllllllll}~jntGnl}: bpb hlU.JUIUfl t tlh4umpll ltimPIIflliwmGbpp, WU[Ul u}lwp­
ctbp l.JbpU}nl} Il!lHZtlmu t lipw unqmm L. IlllllllliPJIUti[!: N -2WqlWUll UlUl-

18 

IXl ~ 2 2 2 + x1 +x., +···+x .. 11 

pwuwahmt: 

bpqpwzwl.}lwqwli bpqm ~tqmnpubp hwt{wuwp ta, tpt hmqwuwp 
Lu GpwGg un.qntlubp[!, l!ulJ. nulrtntpjntfifibpg hwti[!Uqfimu bfi: 'L[bqmnp­
fiLp.p hwt{WUWJllltpjDLUQ. p}umu l utuL. fiptufig hwUWUJWUlWUfuwfi 
l.)nnpq}lllmmutp.}l hw~wumJ.llllf3-Jilllil"tg: liJll hwmqmpJntfi[! oqutwqnpo­
tlmti t n -lwtJ.1wfip l}bqu1nplitpp hmt[mumpmpJmU[! uwhuwllbt11U: 

n -j_wtllmtip hplJ.nt tlLqmnp.fibp. hwl{muwp. bll, bpb hwl[wuwp bu 
upwfig hWULUlim (i l.Jnnpql!fiwUllitp[!: 

~wppmpJwli tl_pw bplJ..J.lwlwtltmqwG tpqm tlbl.Jumpubpp qmuwp[! 
(qb. I) L. mwpptpmpJmun (qo. 2) utpltwJtugt[wa t qmqwhtnwqbl1 
qwunun~: 

X a 

qa.I 
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qcl.2 
Swpwbhtml WJU hwmqntpJntfi[! n -lwlflwfi)l l]hqmnpfihp)l l}pw· 

quuuufiwfip hhmhJml. uwhuwfinu.l[!. n -i_tut}nufi)l hplJnt qblJmnpfibpJt qm­

uwpr il)l Lppnpq qLqump l, np)lqnnJ.lll}lfiwmfibp[! UUlwgl]nn'i tfi qnulw­
p.bJ.ll qhqmnp.fihp.}l hwilwll}wmwuluwfi 4nnJll1]1fiwmfihp.}l qntilwp)lg: 

bpb x(x.,x2,.··,x,J; Y(ypyz,-··,yn), WUJ.W 

+ Y =(xi+ YpXz + Yz,-··,Xn + Yn) 

X Y (xl- YPXz- Yz,-··,xn- Yn) 

PfiiUJ.bu bphnu1 t, n -lwl}1wfi)l. l]_hlJ.mnpfibpp qnuitup[! h utwp­

pbpntpJntfi[! finLJUUJ.bu n -2_wl}nufi)l tlhl.Jmnp t: 
'-lbqumpfibp.')l. qntuwp[!. 1..t mwppbpntpJnLfi[! l.jLUp.bl]t t mLUpwbbt gwfi­

qLUgLUo pqm.J. qblJ.mnpfibp.}lll_p.w: 
'LlblJ.mnp[! l.JlllpLI]t t ptuqthUUJ.LUmlJ.bt gLUfil.Jtugwb pqm.J, np[! 

Gzwfituqntu t pwquwUJ.wmlJ.bt fiplll JmpUI~lllfiLJntp lJ.llllflilllfiwuL 

Ax ( Axp Ax2 ," • • ' Ax n ) ; 

4:U1}ulfwb A -}1 LUpdbppg, pwquwUJ.wmlJ.bl]tu l}tqmnp}l Ulli}llLI.I! h 

nli}qntpJmG[! lJ.wpnq bfi t{lnt{ln}uqbt: b~b A> 0, IDUJ.W l}blJ.mnp}liinqnt[! 

qutowfiw A wfiqwu. J:m4 nli}qntpJntG[! qUJ.whUJ.mfit.U:t (bpt 0 <A I, 
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ufU]IlllP lJL}tnrnuufitu ;l mfiqwu): lJpL ).., < 0, wutm 4b4umplt t'inf)Illfll 

qotowfiw A wtiqmu, ImlJ ntr)Qlll pJm fit~ 4tlwnfim hw4wnw4l!: 
'-lbltmnpfibpp filtwmowup qbmJl1ti qnpbnqm p Jmfifibp[! l}munupbt}m, 

wfihpmdbzUI t fil.Jmm}l ntfibfimt hbmLJWl hwm4_mpJntlHibpf~· 
w) mbqwqm}ubtJlmpJwG' 

X+Y +Yh2X= 
p) qntqnpiJiiwG' 

X +(Y +Z)= (x + Y)+Z = (z +X)+ Y 

;"(K X)= K(2X) .AK X 

..t(x +Y)= 2X + 

+K)=X2+ 

bfipwl}llbfip 1l -lrnt}nuG}1 mwp.wbntpjtufi ut2 mfihfip 

... 'X rn qbqmnp.fiLp}l }um up: PwqUWU}lllUl4hfip WJI} qbltmnp.fihp[! hmum­

UJ.lliUll;llll}uwUwpwp lJwUWJllll..Jllifi Kp ,. .K m pl]b[lllll L qwqutfip 

finp' X -t}bqump[!: 

X= K1X1 +K2 X z +···+Km 
UJu dhntl l..JlllqUqwb gwuqlllgrub l}bqmnp[! lJ.nlqntu l mptlwb 

X 1, X 2,. • • t}bqmnpfibp)l. qbmJ}lfi qniip]lfitugpru, pul.J pl}l.p[f 

K1 , K 2 , •.. . K"' tuJ'l qbmJpti lJ.nuppfiwgpwJll qnpi'Juritllgfitp: 

Opftuwlj. Sp.qwo hfi X1(1,4,2,0), X2(3,0,-1,4) L X3(2,1,4,-3) 

lJ.bqmnpGbp~: q..mfibL fip.lllGg qblllJ}lG 4niip]luwgpwfi 4X I -

mhugntl: 

4X1 = (4,16,8,0), 
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- 2X:: = 6,0,2,-8), 

X~ (2,1,4,-3): 

q.m UtuflLtn~ uunuyl}wD Lr1L_u l}l.i4mnpl1bpp 4umwl1wl112· 

4XJ-2Xz+X3 =(0,17,14,-11): 

bpL .,'\" ~hl.Jump[l hwl1tJimwfimu I. X 1 , ···,X m l{bqmnptibpl1 

qotuJ)lli 4_nupltfltug}nuli, WU1W wum u Ltip, np X-(] X 1, X 2,. ··,X m 

t{tl.Jumpf.iLpnt{ tupunuhtuJuJl}m u L qonpbfi: 
Pnl'lfl 11 -2tut}1tufil1 t{hl.JumpULflp pwqumpJmUf!, nrmug hmuwp utuh­

umuttwo LG qmowputuG, hruliuwti L. t)_hquu1plibpl1 pmquruU1tuUll.Jntllp 
ptlntl qnJH)nqmpJntfifitpp, qn~ttnu.i t n -~ruqnuli}1 tiL4utnpwl.frufi unu­

ptubm pJmli: 
UJtfU uauuu l{l:iquwpliLflll hwuruqrurq}I qonphfi l.fmlutlwbmpJlllu 

hwu4tuH111f.1JTIIlif~: Uubup, np xl,X::,-··, t}Ll.fUlll[lfibpp qonphfi 

l.Jtuimtw~ l:iG, qwu liflmliu l.twqumu Lti qonpbG l}w}utJ.wb hwliwl.tmpq, LpL 
Gpwlig}Ig npL.t ubl.Jp lU[lU1WhlllJUttlmll l uliwgwbuhppg qbnpbfi: ~Ul-

4wnw4 f1LLLt.umu, wumu bfil], np fipwfip qbnphu mli4wlu bli, l.Jruu l.J.mq­
umo Lfi qhnpLG tulilpulu htutitul.Jtupq: 

OpjJuwlJ . .:.':LutL.JWl qbl.fumpfiLp}l hwumqwpqf!' 

Xt = (3,1,-2) 

X 2 = (- 2,1,4) 

X 3 (-1,3,6) 

qonp.bG 4mlm{tuo 1., uwnjl np X 3 = + 2X::: 

l,Lpum.otGp tlbl.Jumpubpp pmqpu (hLtip) L. nwuq hwuqwyntpJmli­
litpn: 

llGpwrJpblip, ulptJ.wa bu m tlL4utnptibp]1 hbutL.JWl hwliwqwpqi!, 

npnup mULti 1il1LfimJli z.wqlmlru4wlimpJntG[!: 
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X1 Xz,·",Xm 
Umutiolimg lib lip lUJfl t}Ll.fumplilipl19 r -1!· 

(I) 

X i1 ~ _)( iz,. · ·, .)( ir 

Uumu blip, np (2) LUptuhtulitu4lUl14f~ lnuliiJ!mwtinui I. (I) hwlitu­
qwpqp lnuump mmmlbttuqmJ4 qonplifi mlil.Jtuju Ltipwlnuuwqwpq, qwu 
hbfiiJ, bph (2) t.J.Lqumptilipp qonpLli tuli4wlu Lti, tm4 ( 1) htu!lmqwpqll 
jntpwpmli~Jmp lllJJ 4L4um11 htutiqlmwum o t. lipmtig q owJllfi 
qndplluwglnuu: .::,tuu4wliwl11 L, nr1 l.ipL (2) Lfipwhwuml.JwJlqllti mtllittug­
fib(ip (1) 11lUOW4tutH.:il1 npL.t tJ.li4ump, lllUlllJ WJU 4tlLptub4J1 qonpbli 
qwlutlwb Lfi pwlnuuml.Jmpqll: 

OpjJuwlf.' Spl{wo t hLmLJLUt tpbp t{L4mnptil:ipll lnulim4tuiJqf}: 
lllwpqLL htGpm u 4L4umptibpl1 pwtim4p: 

X I = (3J,-2,4) 

X, (0,2,-1,3) 

X = (0,4,-2,6) 

T._lLltutnptiLplt lllJU 1nut1tu4wpqmu X 1 L X.:: t}LqumrJtibpp l.twqu111 u 
hfi hLlit?; pwu)1 11}1 litnuug lftmpqlltiLUUIUUflll htuuliuwunutguG zLti: ~L2m t 

---.... ---
mtuGbt, nr1 = 0 ·X 1 + 2X:: (X 3 -p qonptfl l.Jtu}uttmo L .. x·~ L ~\' ~ 

qtquli1Ilfihf1l19 ): .~Y 1 L. .X 3 t{LqmnrtiLpJ~ limJUUibu lJtuqumd bu hLlip (l.Jn­

npt)pfituuJliLpg lnuuLuwuuu4tuli lbti): 'LuJLmptUJl hLGp 4tuqumu tG X 1 , 

X 2 h X1 , .A" qnqqtpu: ~lalipmu tlLl.Juwputp}l Htuliw4u htuqtuuwp L 

bpl}lll U}l: 

U.1u op}1liw4119 hLutLmu 1., np tlLLtumpGbttll lnulim4tupqmu qmpnq Lu 
Ll1(ibL UllllJlpbp hLlipLp~ umLtwJCi hlili}lLpm u tJ.LlJUIHJltitp}l ptulitulJp utLmp 
t tPfi}l UlllJUJl: q.nJtllpJntli mUll pliHJlbU, np11 luuUUJlllUllliU l. lUJl} I}lUUIH­

ll_fllpJlll u 11: 
frtbnpbu: UllL.limJG ~Ll.Jumptu4tuli hwU:w4wpqf1 Lp4m mwpplip hliG­

pbp. upupmfiwljmu Lli U:{1L.fimJfi ptimJ 4L4utnpfitJI (lllU(tugmJgf} mLu ... ): 
UwhtJwtinuJ: ttb4mnpwltwU hwliw4tupql1 nwfiq 4nz~nui t 

hwuwLtmJlqll gtuG4mqtuD hLCipll tJ.LqumpGLpfl pmuml.fp: lLJt Iunupntl, 
hwutul{wpqll muliq 11 htutjrumup 1. hLlivm o tlh4umptiLpl1 ptutiml.J}lli: 
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§8. fltnntgp~ pwqtintpJntfiuhp 

lJ}lG2 ntnntgplt pwqlintfJJWG uwhuwGnuin wGgGbl[!, phrhGp wGw­
JllUlp\.t bp\.tPW2WtPnt}ljfltG]lg hWjUIGp up pwGwoL., npn wpmwhwjUlntU t 
XpX 

2 
hwtm{wap \.tWUWJW4wG X qbmp 2wnwtl.J1rl - t[hqmnp{! Gpw 

crwJpwqbUlbpp zwnwtllul- l{bqmnpGbpp up2ngn1{ (qa. 3): 

qa.3 

X= XI +AX2 
l+A 

(1) 

uqwmhGp GwL., np (1)-I:! GbpqwJwgGntu t X 1,X2 hwmt1_wan A hw­

ptupbpntpJwU.p pwctwGllll X qbmp qnnflllllGwmGhpn npn2n11 pwGwoL: 
XX 

"UztlwO' pwGwoL.nu1 A.= - 1
- u tltm.P,np.u.J.nui t (O;oo) ilP.2w4.wJ~ntu: 

X¥2 
opt X 4tmn hwunGlJ.Gntu t X1-p hhm, wlllw A= 0, pu4 hpt X -n 
oqUlntU t hwunG4Ght x2 -P. hhm, WUJ.W A--)> 00: 

lilllwgmgt.lnu1 t, np (1) pwGwoL.n ppwqwg}l t GwL n -2wt11wGp mw­

pwant}}JWG htutiwp: 
· CGqmGbtntl, np (1 )-n ppwl{wgp t n -2w4lwGp mwptucmt}}JWG hw-
uwp, qwmwpbGp npn2 aL.wl{lnlunt}}JntGGhp. 

X= Xt + A.X2 =-l-Xl + l+A.-1 X2 =-1-Xt +(1--1-)x2 
l+A. l+A. l+A. l+A. l+A. l+A.. 
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'S 1 npmhq =--: 
l+A 

x = s x 1 + (1 - s )x 2 , (2) 

bpb A. -G wiSp 0-pg upu2L. wfitl_tp2, w1.4w S -11 4fitlwqp 1-pg upu2L. 
q[lll: 

lijUUJJmntl XI ' X 2 hwm t.{wap gill G qwg wa X 4 bmp 2 Ulllllitllnl - tlh4-

mnpn GbpqwJmgtl_mu t (2) pwGlllaLntl, ntp S -I! ummGntli t 1-pg qpn pn­

LllJl hGlllpwtl_np mpdtpGbpt!: bpt S = 1, WUJ.W' X= X 1 , hpb 

S=0,WL4W' X=X2: 

Uwhlfwfiruu: A pwquntpJntfit! 4n2tlntu t ntnmgl14, tpb X 1 E A, 

X 2 E A L. 0 < S s 1 uiWJliwGGbppg hbmLmu t, np SX1 + 
+ (1- s )x 2 E A : 

bp4.Jlw2wlJlnpbG WJI} GzwGwqnui t, np npL.t pwquntpJwfin UJ.Wm­
qrnfillll. qWUUIJW4WG bpqnt lJ.bmbp{! upwg Ullll. hwmtl_wop pntnp qhmhpn 
lintJGlJ!bu UJ.Wmqwfimu bG w.Jll pmqnntpJWG[!: 

bpl.J.pwj_m$wqwG UJ.Wutl.J.bpGbpp mbupntl_ phpLGp numtgpq L. n2 
mnmgpq pwqlintpJnLGfibpp oppGwl{Ghp: 

m) 

0 
p) 

b) 

qo-. 4 

q) 

q) 
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PhptJ.w~ pwquntpJntGGhppg ntnntgpq bfi w), p), q) 
Otnmg}lq pwquntpJntGGbpp op}lfiwqfihp bfi hwfil]}luwGmu hwuul_w~'Q, 

ntl1J:ul qpb'Q, 2P2WU{!, hpUJ.hphwppnt~jntfi{!, LPW\.} lt.}lUWUlWpwb"ntpjntG{!, 
pwg mwpwbntpJntGJ:!, q.ntfi.qn: f!bptf.wo pwqumpJmfifihpp oJlpGwqfibpn 
pntnpfi tt bfipwqw bfi WUJ.WQDLJgp, uwl}WJU Uhfi;Q phpbfip UpWJU 
WUJ.wgntJ9 hpUJ.bphwppnrp-JwG hwuwp: 

fitfibfil] hpUJ.bphwppntpJWU hwtJ.wuwpntd[f 

a1xl +a2x2 +· .. +anxn +b=O (3) 
tnbupntl_, np'(! n -~WLPWfi~ UlWJlWOnt):lJDtfi{! pwcJwCintU t hp.qnt Uwubpp, 

np.nfig}lg ubqp hwuwp. qnJDtj)JDtfi ntfi}l' 

a1x1 +a2x2 +· .. +anxn +b~O (4) 

puq UJmup hwuwp' 

alxt + a2x2 + ... + anxn +b::;; 0 (s) 
UJ.WJUWfifihpn~ ~ltUJ.bphwppntpJntfiml n -!wtflwG]l mwp.wbmp]ntfil! pw­

ctwGtl_mu t hpqnt uwuhpp. wfitlwfihfip .qpwfi12 l.JlluwmwJlwontpJmGfihp: 
BntJg mwGp, np l.}ltuwmwpwontpJmGn hwfiqjmwGnu1 t mnntgpq 

pwqllntpjntfi (hpUJ.hphwppnt}ljWG hwuwp 1.}WUJWgmg4J:l fiuwfi oLm.t}: 

bGpw.qpbfip x1 (x~,x;,. .. ,x~) L x2(x;·,x;,. .. ,x:) qhmtpn UJ.wmqw-

Gntu bG (4) qpuwmwpw~ntpJwfin: liUJ.wgntgbfip, np gwfiqwgwo X l]_b­

tn{!, np{! U}Wtnqwfinui t X 1X2 hwmtl_w~pfi, finLJUUJ.bU UJ.Wtnlj_wfinui t WJI1 

lj_}luwmwpw~ntpjwGn: 

Oqmtlhtntl (2)-pg X qbm}l qnnfl.Iltlfiwmfitpn fihpqwJwgfihGp hh­

tnL.JWl mhupmf 

X 1 = sx; + (1- s)x:· 
X2 = sx; +(1-s)x~ 

Xn = sx: +(1-S)X~ 
(6) 

Sb.rtw.qphfip (6)-n (4)-p aw:tu uwumu L. qwmwphfiD npnz 

JuupwtJ.np.ntufibp: 

26 

al (sx: + (1- s)x;· )+ ... +an (sx~ + (1- s)x: )+ b = 

== s(a1 x; + a2x; + · · · + a11 X~ )+ (1- sXa1x;· + a2X; + · · · + a,~X~ )+ b 

<Dn]uwppfihtn~ b::: Sb + (1- s)b hwuwpdhp wpunuhmJUUUpJWUp, 

qumwfiwfip' 

sla1X; + a2X; +···+an x;, + h J+ (t- s)la1 x;· + a 2X~ + · · · + a
11
X; + b j (7) 

.Qmfi}l np XI h x2 qbmbpn UIWUlijwGntU hfi (4) q]luwmwpw­

bntpjUlUI}, mump' a1X; +a2X; +· .. +anX~ +b20 h a1x;' +a
2
X; + 

+ ... + anx: + b 2 0; .!.hmhwpwp (7) Ul[lUtWhWJUlllLIJJlllU[! UntJUl4LU D}: 

pwgwuwqwfi t (hllzbup, np. s 2 0 h (1- s) 2 0 ): 

UJUUitmmi X qLmn fimJfiUibu UJWmqwfinui t (4) l.Jtmwmwpw­
ontpJmfin: 

fiJliJipbli 1: bpt A -a h B -a ntnmg]14. pwqumpJntufihp tfi, WUJ.w 

lipwfig hwmnu.'in' (An B) fimJfil4bu nmn~g}14 pwqumpJmfi l: 

Uujwg/Jl}g: Bntjg mwfip, np (An B) -fi nmmg]llt. pwqtintpjntfi t: 

bfipwqptfit~ Xl· h x2 qbmtpl! UIWUlijWUlllU tfi (An B) 
pwquntpJWfi£!, WJil Gzwuwqnru t, np. fipmup t4wmqwfimu tfi fiwL. A L. 

B pwqumpJmfifihp}lfi: P-wJg pwfi}1 np A -G L. B -G mnmg]lq 

pwqunLpJmfifitp tfi, mUJw SX1 + (1- s)X2 E A L. SX
1 
+ (1- s)X

2 
E B, 

tpp o < s:::: 1: <.tutL.Uipwp SX1 + {t- s)X2 E (A+ B), tpp o < s s 1: 

liJupfipfi X 1 L. X 2 qbmbp}l hbm u}lwu~fi (An B) pwqumpJwfifi l 

UJ.Wmqmfimu fiwh SX1 + (1- S}X2 ·f!, bpp 0 < S $; 1: fimm]1' (An B) 
pwquntpJntfin ntnntgpq t: 

.fiJ'bnplili 2: Q-b"Ulj]lfi hUiqwuwpnn1fitp}l L. wuhwqwuwpnu1fibp}l 
hwuwqwpq.p tmbntufibp.[L pwqumpJmfifi mnntgpl.J $wq pwqumpJntfi t: 
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Q.1ni]u 2. Q.bi.uJ}lfi c)pwqpw1{npdw0 fu011Jip~ 

§9. q.bwJJ.ifi bpwqpwl{np'liwfi ~OqhwOn1p }uOl)flpp 

q.c)uiJ}lfi bp.wqpunlnpuw(i [!fiqhwfimp )uliq}lp(! 1tw11b1fl t 41Atu4Linqtl 
htmhJWL ltbpur Spqwo t qowJpfi .')>mliltgpw, qbw,1)10 hw~wu1up111ufitp}l 
(wfihwqwuwpmuutp).J.) hwuwqwpq L. i.pmpn)uw~wOObpfl ni ptugwuw-
qw(i tlifibtnt UJ.WJUWfi: .· . 

. f(XpXz,"',Xn)=c1X1 +CzXz + .. ·+C"X" ....... ext 

qwu 

a11X1 +a12X2 +···+a1nx,.(=,~,s);1 
a21X1 +a22X2 +···+a2nxn(=,~,s)b2 

······· ··································· 
am1X1 +am2X2 + .. ·+a X (= > s)b , mn n , _, m 

" f = :~::C j xj --+ ext 
j =I 

n 

Laiixi=. ~, s)b; 
j=I 

~·=1, m) xj ~o. 

(1) 

(2) 

(3) 

npmtq c1.' • = l,n), b,Ji = 1,m), {. -1 - · -] ) V ~ aii V = ,m;; = ,n hwuuawuamfi 
pqtp tfi: 

'1lwhwfi2t1.mu t qmfitt i.pni.pn)uwltwfilitpp wpdbpObp~ tu 1llu1lmp 
pwqumpJntfi, npnfip (1) qawJpfi .')>mfiltgf:iwJJ:ili hwqnpqbO cx11lrcmum 
(upu}lumu tiwu uwpupumu) wpdtp L_ pwi.J.wpwpt(i (2) la (3)-}10: 

(I)-(3) ltn2.i.J.mu t qawJpfi opwqpwqnpuw!i }uaqflp (w.10mht.u11A q.t)lu) 
[!fiqhwump mtupnq: 
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f(x"x2, .. ·,xJ wuqw!imu tfi )ufiqp}l fiutwmwlJ.wJ}lli .')>muqgpw, 

"''l't.Uli qowJpfi uh, (2) wnfi2_mp,1mfi[!' uwhUwuwt}lwqmu!itpp hwuw­
~IUflll, t1uq (3)-1! i.pni.pn)uwqw!iutpp n2_ pwgwuwqw!i Uifibtm UJ.WJUtufi: 
l!U11l11utimp wnuwup (3)-'l! fintJfitqbu qwptw t hwuwptt uwMwuw­
~11ul1111 ofitpp hwuwqwpqp up Uwu, uwqWJfi WJq UJ.lllJUWCi[! [!Uqhwfimp t 
"11llpL pntnp q.t}Ju-!itpp hwuwp, mump WJU qpmqmu t nptqbu wnwfiu}lfi 
u1111,1u tu Ci : 

l 1m)uqwo q.t}Iu-fitpp qpqwoppg, qwpnq t qpqtl UJ.WJU1!-Ifi fitqw­
u111141uJpfi .')>mfiqgpwJp upupumu qwu uwpupumu wpdbpf! npnzttm: P.fi2_ 
~l111111ptpmu t uwhUwfiwi.pwqmufitpp hwuwqwpqpfi, fipw Jmpw­
v111ti)Jlllp wnfi2_ntpjntfi qwpnq t mptl.bt =' ~ qwu s hwpwptpwq-
11111 p,1mfifitp}l mtupnq, puq (3) UJ.WJUWfi!!' qwu ~, qwu s, qwu Cipwfig}lg 

"> oLtrn: 
Lmott WJU )uliq}lp[! uzwuwqmu t qmfibt uwhllwfiwi.pwqmufitpp hw-

1hu4wpqp WJfi n2 pwgwuwqwfi tmontu(!' x~ ,x~ , .. · , x~ , np[! fitqwmw-

41uJpfi .')>mfiqgpwJpfi hwqnpqp ext wpdtp (upfipumu qwu uwpupumu): 
Uwhliwfinllf 1: Uutfi up n2_ pwgwuwqwfi tmomu, npf! pwqwpwpmu t 

<J.t>Iu-p uwMwfiwi.pwqmufitp}l hwuwqwpq}lfi, qn2qmu t pmJttumptw 
1111amu (hwnw)u fiwh' )uuqpp UJ.twfi) : 

Uwhliwfintli 2: UJfi pntJLWUlptw LntOillU[! (UJ.LWfi[!), Ilp[! fitqw­
UttultlllJpfi .')>mfiqgpwJpfi hwqnpqmu t ext. wpdtp, qn2t1.mu t otqmpuwt 
puamu (otqmpUtuL UJ.LWfi): 

liJuuUiuntl., f!UUl fitpumowo mtpupfiwpwfimpJwfi, tmott q.t>Iu-[! 
t1lizwCiwlt}l unwfifitp}l pwqumpjntlifitp}lg (!fimptt OUJ.UlpUWL uuwfi(!: 

.Qwfip np q.t>Iu-fibpntu wfihpwdtzm t qmfitt fitqwmwqwJpfi 
~1111 filtgpwJp tpumptUwt wpdtpfibp[!, mump hwpg t wnw2wfimu wpq­
.1n"p hfiwpwqnp 2 t tntontU[! $fimptt qp.')>tptfigpwt hwz1l}l hWJUlfi}l ut1mq­
CiL11ni.J.: UwqwJU, pU2_llJ.bU hWJU1Up t uwptllwmpqwqwfi wfiwtliq}l qtuu-
11lipwgpg, up ptufip i.pnt}ln)uwqwfifitppg .')>mfiqgpwJp tpumptUwt wpdtp­
(iLp(! qmfittm hwuwp, fipw uwufiwqw fi wawfigpwtfibp[! upwdwuwfiwq 
hm4muwptgumu tfi qpnJp: U]1.fi211tn q.t>Iu-fitpmu fiutwmwl.J.tuJpfi 
~mafiltgpwfi qOWJpfi t L_ fipw uwufiwqw(i wowfigpwtfibp[! hwqwuwpi.J.mu 

Lli Xpx2,. .. ,xn i.pni.pn)uwqwfifitpp qnpowlt}lgfitppfi, npnfip hwumw-

u1111fi pqtp tfi L_ upwdwuwfiwq qpn 2tfi qtupnq wutr ~wgp qpw(ipg, qp-
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1>bpL.U!-JflWl hwztll1 uL.piUJULilP huwpwtlnpm pjntti br.i UlWJflU npll} hpll 
:j:)ru til{qflwj}l lil1LUJti WJU t.puUiplit'iuq lJLUlhp[!, nrmfip [!fi4wb bti npnJUWfi 
mllpJUJPll filiJlUlltU, lllJI. nz_ pL Lqpmu: U11ULqbn fiutwmw4WJpti ~ndi4-
gllWJll qbwJllfi Lltlitm pbtwqpnui t, np Up.w t.pum{ltt'iwt wpdl..ipfitp.g 
uUiwgl}_ntii tfi upwJfi npnzuwti (1mcn.lwu) mllflllLJPP tqpwJpfi 4tu1Lpnu.l: 
~tmL.wpwp, q.l)lu-Ubp}l llll (}uwfi L hbmwqnmuwfi hwuwp I}]11>hptfigl1Wl 
hwztlll utpm}Cibpp lllfmtwup ibfi, mumt1 utbmp l tlifimpht np.wltwuthu finp 
ubpnqubp, npr. L tuwptui}fllitiu hbuuuqw UJnt ptp.mu: 

UJdU ph[lbfip CJ:.tJiu-liLp}1 q(lwnuwti WJt U1bupbp: 
w) Uwmppgtu.r[lu qpwnmu 

f CB ~ext 

AX(=,~,~)B 
x~o, 

Il}lUJhf[ c ( cl 'c 2' ... 'crl) umf[ UWUl[IPY l, pul.J. B -fi L. 

uwUlpl1gtiL[I Lfi. 

all al2 aln bl 

A 
ll21 az2 a2n 

,B 
b2 

am} am2 amn b m 

p) tlb4umpw4wfi qrwnm1l. 

f = c ·x-) ext 

A·~¥(=, :2=, ~)B 

X 0, 

XI 

X 2 X-' -

xn 

X·[! Ujntfi 

npUlhilC = C(c1 ,c2 , .. ·,crJ, X= X(x"x2 ,-··,xn),B = B(bpb2 ,-··,bm) 
11 -).lUtflWUll t(bljmnptiLp tu, pul.J A -Ci fintjfi uwmp]lgfi t, puzl}lipbqmu: 
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§10. q..~J}lfi b"p.wqpwl{npuwun, pbpt.lllll }ufiilltp-oppfiwqfihp 

up.az qcrwJpG b-pwqpwqnpuwG gfiqhwfimp luGqpp O.hwl.J.bpUJ.murf 
pbphfip Up pwG!1 UlpUJ.WJpu luuqppGbp}l op[d1wqfitp: 

1. SpwuutlJnpznwJftu fuliiJftp: q.nJnt_pJntG mGb.G WJU juuqpp mwppbp 
aL.wl.J.hputntUGb.p, npnGp mwppbpl{ntu hG ppwppg qpl{w(} U}WJUWGfihpnq: 
'llwfi awL. WJl tuuqppfibp, npnGp qWUJ. ~mGh[i mpwGuUJ.npUlWJpfi tjm:tuw­
rymtUGbpp hhm, uwlfWJfi UJ.Wtnqwunui b.G mp.wfiuUJ.npmtujpG m}llt!P 
fuGq}lpGhpp qwupG: l).wuwltwG mpwGuUJ.nptnwj}lG lufiqpp oLwlfhptqntUI} 
hbmL.JWtG t: 

bfipwqpbfip ntGbGp m wnwpnq l}b.mbp' ApA2 ,- .. ,Am, ntp mb-

qwl{npl.}wo bG hwuwuhn (upwmhuwq) pb.nG.bp, L. n uUlwnuwCi l}hmbp' 

B1, B2 , • • ·, Bn : Spqw(J t JntpwpWGiJntp A
1 

wnwpuwG qtmntu phnfibpp 

ai(i=l,m) crwl{wm L jntpwpwGLJntp BJ UUJ.Wnnfl.ll' bj(J =l,n) UJ.W­

hwfi2tuPl.J.t!: QGqntGbGp UJ.WJUtuG, np wnwpnq L. UUJ.tunnq qbmhpntu pb.n­
fih[lp qntuwpwJpG pwGwl.J.Ghp[! hw\.{wuwp b.G: llJu UIWJUWGl} qnz.qnu1 t 
mpwGuUJ.nptnWJllG tuGqpp tfltul.J. l.PGhtnt UJ.WJUWG, np[! qpl{nu'i t hhmh.Jwt 
mhupnl.}. 

a +a +· .. +a =b +b + .. ·+b I 2 m 1 2 n (1) 

IuGrnmtu hwJmGp t Gwh upwl.}np phnp l:Jlhqun.}lnluuwfi mpwGu­

uinpmwJpG c IJ (i = 1, m; j = 1, n) awluubpn gwGqwgtub- A, (t = 1, m) 
wnwpnq qbmpg upfilh B) (j = l,n) UUJ.Wnmu~: ~wuqwuwl.P t, np 

tnpwGuutnpmtuJp(i b-w}uubpp WJI} qw.qwljlwp{! n2 u}12m t wpmwhwJmnu.t 
PP wGu]12wqwG mGmhuwqpmwlfwu puwumf!: Uwl.J.wJu wjumb.q WJfl 
aw).uuhpt! qwpbtJ:i t qllmbt npUJ.hu UIWJUwGwltwG hwuqwgnt_pJntG, npn 
tnwppbp luGl1]1pGhpnui l!wpn.q t lJlGht tnwppbp gntgwupi J1GpGwJ1dh!2, 
hbnw\.{npnt_pJmu, dwuwfiwq, qwnhlJlpp awluu L WJtfi: Um{npwpwp WJfl 
bl.u).uuhpn U1ptlmu hG hbmLJWt uwmppgp mhupm{. 
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ell e•z eln 

c..= ez• e22 e2n 
lJ 

em! e m2 emn 

lllwhwG~nl_mu t qwquwl.J.bpUJ.bt pbnGbp}l mbqml}lnltJnruG WJGUJ.bu, np 
wnwpnq l.J.bmbp}lg pbnGbp[! LPP.tl mbqwl}l.nlt.nJ.bG, UUJ.WnniJ.Gbp[! umwGwG 
UJ.WhwG2qwa pwGwqmpJwUp pbnGbp(! L. np mbqwqmltJmufitpp_ hwuwp .' 
l.J.wmwpwa mpwfiuUJ.np.UlWJP.G qmuwpwjp_G awltJul! !lJ.G}l GqwqwqmJG[!: 

liJdU, btfibtmllufiilPP UJ.WJUwGGtpp_g, mwGp Gpw uwptuwmplJ.wqwG 
oL_wlJ.bpU{ntU[!, np[! GzwfiwlJ.mu t GwL_ UlWL mpwGuUJ.npUlWJP.G ltJGilJlP. 

mGmtuw-uwptuwmpqwqwfi unqbl[!: lijq GUJ.UIU1Wl.J.nq GzwGwqtGp A; 

qtmp_g B j UUJ.WniliJ[! mtqwl}lnlul.{nq pbnp_ pwGwl.J.I! X ij 

. XII x. z xln 

Xij= X zl x 22 x 2n 

xml xm 2 xmn 

l:JfipWilJlbtml, np mtqwl}l.nltJmuGbp}l hwuwp l.J.wmwpqfliJ. OUiluul! m­
IJ.P-11 hwutuwmwqwfi t mbqwl}l.nluqnq ptnp_ pwfiwqmpJWG[!, l.J.wpnq bGp 
hwzll,bt [!Gqhwfimp qmuwpwJ}lG awltJubp[!hbmL.JUll mbupnq. 

m n 

F = L:L:cijx ij ~min (2) 
i= l j =l 

· liJfi UJ.WJUWfi[!, np pbnGbp[! wnwpnq l.J.bmbp}lg UJ.bmp t LPP-ll mtqw­
l}l.nltJqbG, wpmwhwJmqmu t hbmL.Jwl qOlliJ}lfi hwqwuwpmuGbp}l li}l2n­
gnq. 

l.J.wu 
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x •• +xl2 +· · ·+xln =a. 
X zl + Xzz +' '' + X 2n = Gz 

(3) 
) =I 

~lU2llP.fl UJ.WJUWU[!, np UUJ.WllUWG qbmbpmu jntpwpwfit)ntp UUJ.Wnn-
111 UJLuhwfi2WP.4.l! UJ.bmp t pwtl_wpwptfil, l.J.qptfil n qawJ}lG hwqwuwpmu­
LiPI• mbupntl, 

XII +x21 +· .. +xml =b1 

XJ2 + X22 + ... + Xm2 = b2 

1=1 

(4) 

.QwGp np, [!UUl fuGflJlp pGntJ~P.. 4J,m)mfuwl.J.wG utam~JmGGbp[! n~ pw­
lllluwqwfi ~qbp bG (GpwGp wpmwhWJUlntU bG mbqwqmfuqnq pbnGbp}l 
biUl!WtGbp[! wnwpuwG qbmhpp_g qhUJ.lt UUJ.WnnqGbp{!), WUJ.W' 

. X if ~ o(i = l,m;j = l,n ) : 

(3 ) h (4)-1! fuGilJlp uwhuwGwl}lwqmuGtpp hwuwl.J.wpqG t, puq F -n· 
( llJ WUlwqwJ}lG :pmGqg}lwG t (bppbuG wGqwGmu bG qawJ}lG oL.): 

lftu~tuwmpqnpbG tmb"ht WJU fuGqpp[! GzwGwqmu t qmGbt uwhuw­
lluH{lwqmuGbpp hwuwl.J.wpq}l WJG n~ pwgwuwl.J.wG tmamu(!, np(! Gutw­
lntll lJWJllG :pmGqg}lWJpG l.J.hwugGp_ upGpumu wpd"bpp: IuGilJlP. uwpbuw­
tn lllJwl.[wG UilJlbll! 4!lJ.Gp (1)- (5)-1! Gbpl.J.wjwgGnq qawJpG apwqpwqnp­
lll!O JuGqppn: 
I 1 · 2. fi.bumpuGbpp OUJ.UlpUwt oqmwqnpWwG fuGqpp[!: 

bG~wqpbGp npL.t mOm!;iumpJmG gwGlJ.wfimu t lJ.wquwlJ.bpUJ.bL n wp­
ntuqpwmhuwlJ.Ghpp wpmwiWm~JmG, pp mpwuwqpmpJwG mwq hqwb' 
m mtuwlJ.P uwhuwGwiJlwlJ. awqwl.P nhumpuGhpnq: 10nq i -pq nbumpup 

lUltltw pwGwtm mGmhuriipJmGmu t.PG):l b1 V = 1, m ) : luGflJlmU hwJmGp t 
lll l(lWpwGL) Iit p j".:Pll wpU1WilJlWtnbuwl.J.P Ubl.J. Upwtlnpp wpmwqpntpjwG 
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ltilw ltwm~rnlllll. i -p11 ntumpu)1 awluul}' aii ~ = l,m; j = l,n) , )lfi ~lllhu 
fiwh j -JU1UJ.WUlpWUU1]1 WIJUlill'l:PWfip)l Ublt U]1wtlnp]1 ppwgmu]1g UUlWQ-

~WU zwhntjp(}' cjV = 1,n) (l.J.Wpnrj t !llCiht Ciwh mfimbuwq)lmwl.J.wfi WJL 

gmgwCi]1z): 
(J}whwfi£4mu t UJ.tWfiwtlnpbt wpmwqpmpJmCifi wJlilllbu (wJupupu 

Jntpwpwfi~mp wpmwll:Pwmbuwlt)1g nppwfi wpmw'l:Pht), npUJ.buq]1 nb­
umpufitp)l. mptlwb lllwzwpubp)l. oqmwq.npauwa qhll!Pmu umwgttwo­
qmuwplllJ)l.fi zwhtuJp[! !llfi)l wnwtlbtwqntJfil}: 

lufi'lPJ:l uwptuwm114w4wCi mtup£! umwfiwtm hwuwp 4wmwpbGp 

Cizwuwl}mufibp: bpb X 1 -ntl fizwCiwltbfip j -pq WpUlW'lPWUlhuwl})lg wp-

UlW'l:Ptlhfpp pWCiWltJ:!, Wll!W qmuwpwj)l.U zwlmLJpf! lt!ll£i)l.' 
n 

L = z=c1 X 1 ~max (6) 
j= ! 

LiwqutGp uwhuwCiw4twl.J.mufitp)l. hwuwl.J.wpq[!, btCibtntl ntumpufibpp 
uwhuwfiw41w4 ~lCibtm UJ.WJUW fi)lg . 

all x 1 + a12x2 + · · · + a1, x, ::; b1 

a 2txt + a22 x2 + ... + a2, x, · ::; b2 

11 

:La!ix1 ::; b; ,(i = l,m) 
}=! 

(7) 

x1 ;::>: O,V = l,n) ) (8) 

(6)-(8)-1! l}wqumu bfi lufill:P)l. uwpbuwm)l.l}wltwfi Uflllbffi, np[! ]1pbCi]1g . 
fibpl}WJWQ fimu t q Ow j)lCi apwqpwtlnpuwCi lUfillPp: 

IJ-ftwmpnpJmu: ~wgp (7) uwhuwfiwl{lwl}mufib{l]1g, hfiwpw4np t, n11 
lUfi'lPntU wnwfi6)1fi nbumpufibp!l oqmwq.npauwCi tlhpwpbpJWL t)lfibfi ww­
gmgp~ uwhuwfiwl{lwl}muCibp: Op]1Ciw4' nbunl.pup uwhUwCiwl}lwl}mu 
Cibpphpg, npn l}pwgwn]1 m4Jwt ntunqmp pbp)l. oqmwqnpomun: <.uwpw-
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ti11Jll . utuhuwGw41w4mu t)lfil1 wpmwqpwmtuwl}fibpp pwCiwltJ.l tlhpwpbp­

I'IIJ: r•J:lCiwq, bpb qptfip x 3 ;::>: a mtupp uwhuwfiwl{lwl}mu, wUJ.w qw 

ltll/lllUW\.t!l, np bppll{ll} W{lUlWilllWUlbUWl.J.Pg UlhUlp t WpUlWilJlbt n~ UJ.W­
\ttllll ' pwG a pwfiwl}mpJwup: 

r J. . LJIJ]lWJftU nwgjmuft juuiJftp!J: bfipwl1Jlbfip mCimtumpjntGG wuw­
UIII (iGLJ1llfi lthpwl.J.phtm hwuwp hwml}wgfimu t n lJb{lwmbuw4fibp, 
upulip ufwpmfiwl}mu ta m mbuw4P uGfii}WfiJmpbp: <.wJmCi]1 t, np Jm­

JilllJ)tUfi i_Jlll!l j -M l}bpwmbuwl.J.P ubl} urwqn{l[! i -pll uuuqwfijntpllg UJ.W-

p!llCiwlJmu t bu V = l ,m; j = l,n) pwCiwl}mpJWUp: Oplllhuq]1 UJ.WbUJ.wlitl_)l 

! I( tuumCifibpp UpbpwmtlntpjntU{!, wfihpwctbzm t t}bphiLll U!l£ngn4 optlw 

111 ptli!:JJ2ntU i -pl} ufifiqwGJmp}lg mptltt n~ UJ.wl.J.wu, pwfi d; V = 1, m) 
IJitl U l>lllJmpJmG: 

lufiqpmu hwJmfi)l t Gwh-wuwuCiwl}bpbp.lt c 1 V = l,n) qfihpf! (tpt 

lthJ1p qfin4}.1 t) ltwu llfipfiwpcJbp[! (tpt lthpn wpmwillltlmu t mfimb-
11111 PJ•H.Gmu): 

fl)whwfi£tlmu t l.J.wquwl.J.bpUJ.ht wuwumfifibpp l}tpwl.J.pmun WJUUJ.bu 
lllJUllGpfi np l}tpwmbuwlt.J.lg, optlw [!Upwgpmu, nppwG mptl_)l wfiw-

11111 OGbppfi), Il{lUJ.buq]1 WUJ.Whn4tl.J:! fip.wfig .uptp.wmttmpjmfin h np op4w 
tll!uu 1 !l1fi)l. fiqwqwq.ntJG[!: . 

IVUllPP uwptuwmltltwltwfi qpwnntU[! (t'iflllbl[!) l}wqllhtm hWUUlp 

l l •uCiwltbfip x1 -ntl j -MlthpwmbulllltP WJU pwfiwltn, np.[! UJ.bmp t mp41t 

IIJ ( lUUmCifibp!lfi utq op.tllli [!Uplligpnui Ublf qtlU)1 hwztlntl: 
flh.upq t, n{l opqw q.ntuwp.wJJ.lfi awiuui! lt!llfilt' 

n 

s = ""c .x . ~ min L..J 1 1 
j = l 

(9) 

Uwhuwfiwl{lwl.J.mufitpp hwullll.J.wpq[! l.J.wqubup, htfihtntl WJfi UJ.lliJ­
lllllltg, np optlw J:!fipwgpmu i -[lll uufiqllifiJmpbppg wfiwumfifibppu 

lltiJUII) t. mptl~ n~ UJ.Wl}wu, pw(i d; QlliUWl}IllpjWUp: 
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/ 

l.jmu 

bllxl +b12X2 + .. ·+bl,Xn ?.dl 

b2lxi +b22 x2 + .. ·+b2,x, ?.d2 

j = l 

(10) 

<Pmlmtuwi.JwGGbpll Hi_ pwgwuwl.jwG t_llGbt_m UJ.WJUWG[! ptumu t Gpw­

Gpg, np wGwumGGbp!lG mptlbLllll l.jbpbp!l l)WGWI.j[! (x1 ) pwgwuwl.jwG i.}1 

l.jwpru1 LllGbt_: 

(11) 

lufiJ:}p!l uwptuwmtti.Jwi.J.wfi Ulll}hl[! _llphfipg fihpi.J.WJWgfimu t (9)-(11) 
qbwJpfi apwqpwtl,npuwfi J:ufi'lflP£!: 

.IJ..jJUJ111]nipJntu: ~fiwpwqnp t (10) uwhUwfiw$wi.J.mufitpp hwuw-' 
4wpqmu oqmwqnpatl,tfi WJL uwhUwfiwtiJ.wl.jmufitp: Oppfiwi.J.' wfiwumfi­
Gtppfi optl,w [!fipwgpmu mptl,twp ufifiJ:}WfiJmptpp pwfiw4f:l tl,tpwphpJm 
uwhuwfiwlJiwl.jmu tl,tphpg, J:lfii.UJ.bu fiwh opqw [!fipwgpmu wfiwumfiGtpp 
4bpwpwdfimu · wnwfiapfi I.J.hptp}l pwfiwqp qtpwphpJWL uwhUwfiw­
$w4mu' 4bphpg, fitpph}lg I.J.wu tpljntU[! u}lwupfi: Oppfiwq, tpt mfitfip 

x5 ~ b mP.UJll uwhuwfiwtiJ.wqmu, mut.w IIW qfizwfiwqp, np 5-M qtpw-

mtuwtm qbpwpwcHintU UJ.bUlp t (}lfi}l Di_ UJ.WqWU pwfi b U}lwtl,np: 

'-lhp£! Gz4wb tptp Jufiii}lpfitp}l h fiuwfiwm}lut. WJL )ufiJ:}}lpfitp}l 
t_ntMwfi ubplll}fibp£! qmptlbfi htmwqw qt_m]ufitpmu: 

§11. Q.bwj}:lli bpwqpwqnpuwli JulillPJ:l hwmi.J.ntpJntlilib.PI! 

Uwhliwunuf 1: Q.bmJpli apwqpwtl,npuwli Jufi'lPPt:! I.J.ni.tlmu t I.J.wfin-l 
fiwi.J.wfi, tpt uwhUwfimtiJ.wi.J.mulitp}l hwuwi.J.wpqf:l pnt_np wnfii_ntpJmfi-1 
fihp£! qpqwa tfi hwqwuwpmpJmfifitp}:l mtupntl,' $n$n)uwi.J.wfifitp}l ni_! 
36 . . 

ptugwuwqwfi LllGbt_nt UJWJUWUp wnl.jwjntpjwup: 
UjuflG£lG, qwGnGwqwG mbu£lntl 44ni.tlP htmhJWl qbwj}lG ()'pwq­

(ltllllnpuwfi }uGilllp[!. 

l.jwu' 

w) [=ex~ ext. 

AX=B 

X ?. 0 

n 

f = L:C1x1 ~ ext. 
j = l 

x1 ?. o0 = l,n), 

p) f =(ex)~ ext, 

AX=B 

X ?. O 

Uwhliwfincli 2: Q.bwJpli apwqpwt.lnpuwli J:ufiiiP-Pt:! qni_qmu t u}lutm­
Jllti.J, tpt uwhUwliw$wqmulitp}:l hwuwi.J.wpq}l pnt_np wnfii_ntpJmfilibp£! 
ll(l4WO bli U}lhlintjli _}lUWUUl}l ( ?_: I.J.wu ~) wfihwqwumpntpjntfifibp}l 
utLupml, Jmq pnt_np t1J.n$n)uwi.J.wfifihpf:lg UJ.Whwli2lJ.mu t ni_ pwgwuwi.J.wli 
lltubt_m UJ.WJUWfi£!: 

UJupfipfi, qbwJpfi ()'pwqpwtl,npuwfi J:ufiiiP}l u}lutmpf:li.J. mtup£! I.J.Lllfi}l. 

" f = :~:,:C1x1 ~ t{lum. 
j =l 

'faiixJ ~ b;V = l,m) 
J=l 

x1 ?. OU=l,n): 
l.jtuu· 

IU) [=ex ~ext.p) f = (cx)~ext. 
AX~B AX~B 

X?.O X?.: 0 
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L,w]unpq bpbp ]uCiajlp-oppCiw4CiL11l1!-J LpL111 u I., 1111 U11wUp, lCiWJtub 
[!UUl pm{wCiqw4mp JUJU, mwpwpCimJp LCi, uiu4w.1Ci tu.1U1111uulJUwJCifl4 m­
Citfi npn2w4)1 [!CiqhwCipntpJmCiCibp: llmu~l1Ci hL11pt1U UpwU9 [!CiqhwCi­
pmpJDLU[! 4w.1wCimu t CipwCimu, np tpt11 fuCi1l11pCiL11111u l.t u1whwCi~4mu t 
qmCibt twlJ.wqntJCi mwppbpw4f!: liJutqLu, u1pwCiuu11111u1w.111a fuCiqpmu' 
mtqwl}ln]umuCibp)l twlJ.wqmJCi tqtUJCi(!, nt.umpuCiLplt tuU11pmu' wnw­
lJ.l:itwqmJCi l:il.J.wumwpbp wpmwqpmpJWCi 4w4uw4Lpu1111u11, nwgpnCi)l 
]ufiqpmu' wCiwumCiCibp]14tpwl.J.puwCi LW\lwqm.1Ci nw!-Jl111Ut1 4m4umu[!, np)l 
qbtqpmu opl{w Olli]uu[! 41.PCi)l Cil{wqwqmJCi(!: 

bpt WJI} ]uCiq]lpCibp[! ajlmbCip qmm uwpLu1uu1114m4wo mbuwCi-

4JmCi)lg, WUJ.W qmtuCibCip, np JmpwptuCiLJmp futi11pmu u1whwCi~4mu t 
l}lfimpbt n -1.}lnl}ln]uwl.J.wCiCibp)l wpctbpCibpp hwuwfumup WJOutbu, np. 

w) pCil-np qbwJ]lCi :pmCilJ.g)lw umwfiw u]lCipumu (uwpupumu) wpctbp, 
p) pwl{wpwptCi qOtuJ)lCi hwl{wuwpmuCitpl1 (wCihwlfwuwpmuCitp)l) 

hwu w 1.J.w pq)l, 
q) lllJI} wpcttpCibp[! t.PCitCi nz pwgwuwqwCi: 
Lr4wmtCip, np WJI} ]uCiq)lpCitpmu uwhuwCiwlf1w4mulibpp hwuw-

4wpq(! mCi)l 4wCinCiw4wli 4wu u)lutmp)14 mtup: 8mJg u1wCip, np 1.J.wptlP 
t CipwCig u)l mtup)lg UJmu)lCi wCigCibt tqwpq dLwlfinfuntpJntCiCibpp 
up2ngnl{: 

bCipwqptlip, qb"wJ]lli bpwqpwl{npuwCi ]uliqpp uwhUwOwlflwqruu­
fitp)l hwuw4wpq[! mpl{wb t WJCitqbu, ]lCiztqbu nLumpuObpp outmptlwt 
oqmwqnpbuuiCi ]uCiqpmu. 

a11X1 + G12X2 +. '' + alnXn ·:S; bl 

az1X1 +a22X2 +···+a2nXn ~hz 

am1X1 + am2X2 + ... + amnXn ~ b'" 
UputmpplJ. mtupnl{ mpl{tub" uwhuwCiwljlwqmuliLpp WJU hwuw-

1.J.wpq[! 1.J.wCinCiwlJ.wCi mtup)l ptpttm hwuwp Cibpumb"mu t.Up tpwgrugpz 

ljlnl}ln]utulj_tuCiCibp' Xn+I > Xn+ 2 , • • • ,Xn+m , npnfip qmuwpbtnlf Ulplfwb hWUW­

lj_wpq)l ciw]u uwutppCi, l{tpwbnu1 tCip qpwCig hwlfwuwpmuObpp, npf! la. 
UJ.bUlp tp 9IllJ9 Ultut: 
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all X1 + a 12X2 + ... + alnXn + Xn+I =bl 

a21X1 +a22X2 + · ··+a_2nXn +xn+2 =b2 

am1X1 . + am2X2 + .. ' + amnXn + Xn+m = bm 

bpt qbtuJ)lCi b"pwqpwl{npuwCi ]uCiqp)l uwhUwCiwlflwqmuCitp)l 
hwuwqwpq[! mpl{wb" t ~ mtupnl{, pCilUJ.bU nwgpnCi)l ]uCiqpntu, tuUJ.tu 
wwgmg)ll l}lnl}ln]uwqtuCiCibp(!_ qmutupmu tCip hwuwqwpq)l Jillptu­
pwliLJmp UtuhUtufitul}ltuqUWU citu]u UUJUbp)lCi' ptugtuutulj_tuCi U2WUnl{: 

Opftfiwlj: Spl{wb t html..JWL hwuwqwpq[!. 

2x1 +5x2 ~4} 
X1 +3x2 ~6 

3x1 +4x2 ~ 7 

Lpwgmg)ll l}lnl}ln]utul.J.uiCiCibp[!' x 3 , x4 , x5 CitpumbbLnL9 htmn 

\{UUltuCituCip' 

2x1 +5x2 -x3_= 4} 
X1 + 3x2 - X4 - 6 , 

3x1 +4x2 -x5 = 7 

np(! )lptCi)lg CitplJ.tuJtugCimu t qtuCinCitul.J.tuCi mtupnl{ qOtuJ)lCi bpwqpw­
\lnpuwCi ]uCiqp)l uwhUwCiml}ltu4mtlCitp)1 hwuwl.J.wpq: 

UJctU tmbtCip hwqwnwl.J. ]uCiq]lp[!: UwhUwCiwl}lwqmuCitpp 
hwuwqwpqf! l.J.tuCinCiwqwfi mtuppg pbptfip u)lutmp]ll.J. mtupp: 

bfipwqptfip qbtuJ)lfi bpwqpwl{npuwfi ]uCiqpp uwhUwCitul}ltu-

4muCitp)1 hwuwqwpq[! mpl{tub t 1.J.wCinCitul.J.tuCi mtupnl{. 

all X1 + G12X2 + ... + alnXn = b, 

(12) 

am1X1 + am2X2 + ... + amnXn = bm 

U.1u hwuwqwpqf! wCihwl{wuwpmuCitp)l (u)lubmp)14) mtup)l ptpttm 
htutltup tmbtCip tuJCi npLt utpnqnl{ ( op)lCituq, l}lnljln]utul.J.tuCiCitp)l 
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hw2npqwpwp wpmwpuuwO): ~wut.twOwl}l t, np npnz ptJ.ml pwJtbppg 
hbmn lthwunqtJ.bOp hwliwltwpq}lltwu wOhwuwmbqbl}lmpJwO lib2, t.twu 
t tlttmabGp WJO, pG! np lltlntl tltntllnJ:uwltwfiObpp Gltwmuwup (oppOwlt, 
x., x2,- ·· ,x,.): UJumbq r-n mptJ.wa hwliwltwpqp (12) 

tltntltnJ:uwltwGGhpp qnpaw4PgObppg ltwqlitJ.wa uwmppgp nwGqG t: 

XI =a;,,.+lxr.;.l +· .. +a;nxn +b; 

x2 =a~ r+lxr+l + ... + a~nxn + b; 
(13) 

.!!wOp np x1 ~ O,x2 ~ 0,- ··,x,. ~ 0 (num qawJpG apwqpwtJ.npuwG 

lufil}Ilp UIWJUwOp), mump (13) hwuwltwpq}l &w]u uwuhpp n! J 
pwgwuwt.twO Ll10htnt9 hhmLmu t W2 uwuhpp ll! pwgwuwt.twO wObm: 

a; r+lxr+l + ... + a;nxn + b; ~ 0 

a~.r+lxr+l + .. . + a~nxn + b; ~ 0 
(14) 

a~,r+lxr+1 + · · · + a~xn + b~ ~ 0 

UmwGmu bOp n- r tltntllnluwqwOObppg' x,.+1,. • ·, xn, r qawJpG 

hwtJ.wuwpmuGbpp hwuwltwpq: llJuUIPuntJ., ltwGnOwltwO mbupntJ.mptJ.wa 
qawJpG apwqpwtJ.npuwG luGllflp hwuwt.twpq[! pbptJ.hg upuhmpplt mhupp: 

UUmu t gmJg mwt, np (12) L (14) hwliwltwpqhp[! hwuwpcthp bG : · 

b O}}Wl}IlhGp, qmht bOp (14) hwliwltwpqp lip npLt' X~+l , ... , X~ tmamu: llJ'l 

qhUIPmli, (13)-pg qmGhtntl x1° , x~,. · ·, x~ D! pwgwuwt.twG wpctbpGbp[!, 

0 0 0 0 0 h h u h . u t.tumwOwGp, np x1 ,x2,. .. ,x,. ,x,.+1,.··,Xn j)tJ.bpp w w1um PI! 

hwOqpuwOmu t (12) ultqpOwltwO hwuwt.twpqp tmamun: llJctli gmJg 
mwOp hwltwnwqn: Ppnp' pG!UIPupO tt np wGp (12) hwuwltwpq}l 

x~ , x~,. · ·, x~ , x~+., .. · ,x~ tmamun, x~+P ... ,x~ lltlbpp hwliwlumlip[! ltl}lfip 

(14)-p tmantun: , 
u t.twmbGp OwL, np qawJpG apwqpwtJ.npuwG ]uOqppGbpntu 
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II IU•hw G2tJ.ntli t qmObt 0UiwmwltwJp0 ~mOI.tgpWJP upOpumu ltwli 
llll uj1umu wpcthp[!: ~bztn t mbuGbt, np lip mbuppg UJmupO ltwphtli t 
tJOuGbt maxf =-min(- f) UIWpq aLwtltn]um}}JWUp, npn GzwOwt.tmu 

I. t ~ l• tuGl}Ilpg UJmupG ltwphl}l t wOgGbt f ·[! tlln]uwppGbtntl - f -ntJ.: 

liJuUIPuntJ. qawJpO apwqpwtJ.npuwO ]uGqppObpntu OzwGwltnt}}JntO 
Jill 01•, }}h uwhuwOwtllwqmuGbpp hwliwqwpq[! pG! mhupntl t mptlwa L 
I U!UHnwltwJpG ~mOI.tgpWJP9 pO! t UIWhw02tlntli qmOht: 

P.bpbGp oppGwt.t: q.awJpG apwqpwtlnpuwG ]uOqpp[! tnptlwa t 
hbtn LJWtmbupntl 

f = 5x1 + 4x2 -:- x3 + x4 + x5 ~max 

2x1 -3x2 +x3 +x4 -x5 +2 = 0 } 
3x1 +x2 -2x3 -3x4 -2x5 -1 =0 

x1 +4x2 +x3 -2x4 -12x5 +10=0 

x j ~ o(j = 1,5) 

P.hpbfip WJU _]uGqppG pphO hwuwpcthp ]uOllflp WJGUihil, np uwh-
1 UtOwtltwqmuGbpp hwliwltwpq[! tliOp wOhwtlwuwpnuiGbpp mhupntl: 
l I IJ Gll!wtnwltntl hwuwltwpqp II L III hwtlwuwpntliObppg wpmwpuhOp 

- 1 (qw GzwOwltn~u t wnw2pO hwtlwuwpntupg npnzbOp x3 -1! L Opw 

III[Hi bpl} tnhqwl}IlbOp II L III hwtlwuwpntliGhpp lib2): fippg hhmn I L III 

l• tu tl wuwpnuihppg wpmwpuhOp x4 -n: llJOmhhmL I L II hwtlwuw-

jllluHi bppg ' x5 -n: lrumwOwOp' 

f = 2lx1 -:- 9x2 ~max 

x3 = 1 0 1x1 -1 02x2 } 

x4 = 95x1 -93x2 -1 

x5 = 22x1 -:- 22x2 + 1 

xj ~ o0 =1,5) 

liJGmhbmL, p Gltwmp mGbOwtntl tllntllnluwqwGObpp D! pwgwuwt.twO 
II Ot lilt ll!WJUwGn, ultqpOwqwO luOqpp[! ltqphOp hhmL.JWl mbupntl. 
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f = 21x1 -9x2 ~-- nu1x 

101x1 -102x2 C!: 0 } 
95x1 -93x2 -1C!:0 

22x1 -22x2 + l C!: 0 

X1 ~0;x2 ~0 

Q.1n1ju 3.( q.c)ruJ}di bp.wqp.wt{npdwfi }ufiqp}l hpltPw~wtlJ.wltwfi 
dhltfiwpwfintd]! · 

q_muJ}lfi bpwqpmqn11uwfi tqwpqwqntJfi Jufi.q}lpfitpJ!, npnfip tqmpnt­
fiwqmu tfi utq qwu tpqnt tiimpnJuwqwfifitp, qwpt(}l t tmbtt hpqpw­
lwtliwqwfi tqwfiwqnq: OfiwJwb WJll m}luw Juli.q}lpfihpJ! qnpbfiwqwfi 
lizwliwqntpJmfi ltfi qwpnq mfitfiwt, uwl.J.wJfi fipwfig mumufiwu}lpmliJ! 
1.J.wpWip t qmuJ}lfi bpwqpwqnpuwfi Jufiqµ}l npnz hwmqntpJntfifihp pwgw­
hwJmt(}lu, }lfil_tqtu fiwla. tpqpWl_WtPnptfi tntWwfi utpnqfitpJ! J!fiqmtt(}lu:) 

§12. bpqnt ipmpnJuwqwfifilipml qbwJ}lfi wfihwqwuwpnuifilip}l 
hwuwqwpqlip}l tntbnt1il! 

(?lipwqµhfip mpqwb t tpqm tiintiinJuwqwfifitpnq qmuJ}lfi wfihwqw­
uwpntufitp}l htm1.Jwt hwuwqwp.qJ!. 

a1x+b1y+c1 ~O 

a2x+b2y +c2 ~ 0 
(1) 

amx+bmy +cm~ 0 

Op.tqtuq}l qwpnqwfiwfip gntJg uiw1_, pt }lfil. t )1ptfi}lg fitp.qwJmgfimu 
(1)-}l tntbntliJ!, fiwJu umwfiwfip fip.w ut2 umfinq np.la.t 
WfihwqwuwpntpJWfi tntbntu: (1)-}l ut2 UUlfinq JillpWpWfil.jntp Wfihw­
qwumpntU qwpt(}l t fitpqwjwgfitthtmla.JWL mtupnq. 

y 

a..'C+by+e>O 

ax+by+c<O 

qa.5 

a.x.+by+c ~ 0 (2) 

x 

UJumtq hwpg t l}llqmu 
UJ.Wpqtt, pt pfil_ Ul}l­
pntjp t ]lptfi}lg fitpqw-

JWg fimu (x,y) qtmt­

P.P WJfi pwqlintpJntfiJ!, 
npnfip pwqwpwpntu 
tfi (2)-}lfi: UJq hwp.g}lfi 
UJ.WUlWUJuwfit1m hw­
uwp. .qpmwpqtfip l -
q}lb'J!, Illll! npnzqruu . t 
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ax+ by+ c = 0 hwtJ.wuwpnuintJ.: 

liJ!i, p!iluttu hmJm!ip t, hwppmpJm!i tlJiw uiwmqtptJ.mu t nllllnl 
qati mtupntJ., np{! hwppmpJntU{! pwchu!imu t tpqm qpuwhwppmpJm!i­
!itp.p (qa.5), npn!igpg utqp hwuwp mtIJll m!ip ax+ by+ c :2:: 0, puq 

UJmup' ax+ by+ c ~ 0 w!ihwtJ.wumpntU{!: L qpa{! qwpnq t uiwmqw!iht 

qltuwhwppmp Jnt!i!itppg Jntpwpm!iljntpp!i: 
q_npa!iwqw!imu, npuituq}l. uiwpqt!ip, hwmqwuitu np qpuwhwp­

pmpJm!i(i t uiwmqw!imu (2) w!ihwtJ.wuwpmu{!, p!i!iwpqt!ip tpqm qhuW 
y ~ 1. b-:;:.O: liJU qtui-

hruppmpJm!i qtmtpp pwqumpJnt!i{!: 

pmu h!iwpwtJ.np t. 
w) b > 0, npp 

qtuipmu (2) w!ihw­
tJ.wuwpntuI! phptJ.mu t 
y :2:: kx + d mtupp, puq 

p) b < 0 qtuipmu' 

y ~ kx + d mtupp: 

(w) qtuipmu (2) 
x w!ihwtJ.wuwpuw!i tm­

amul! wumu t l qapg 
tJ.hph, puq (p) qtuipmu' 
!itpph {!!iqwa qpuw-

2. b = 0: UJu qtuipmu (2)-I! ptptJ.mu t. 

y 

44 qb.7 

w) x :2:: h mtupp, tpt a> 0 h 

p) x $; h mtup, tpt 

a<O: 
~· ---------- (llw!ip np tpqpnpq 

qt\ijpmu ax+ c = 0 m­
IJllrtI! mqqwhlllJlll9 l 
wpugpu!itpp wnw!ig­
pp!i, mump qpuwhwp­
pmp Jnt!i!itp{! ltUi!it!i l 

x mqIJllg w2 h uwtu 

(qa.6) qnqutpmu: w) qtuipmu (2)-p tmamul! t.iwuti l mqIJllg w2 
. qpuwhwppntpJm!i qtmtpp pwqumpJnt!i{!, puq (p) qtuipmu' uwtu~ 

UJuuiPuntl, (2) w!ihwtJ.wuwpntpJntU{! hwuwuiwmwutuwumu l qpuw­
hwppmpJlllU qtmtpp pwqumpJm!i: 

qer.8 

qb.9 

Opftuwlj: q_m!itt 
htmhJllll w!ihw­
tJ.wuwpuw!iI! hw-

uwuiwmwutuw-
(inq qpuwhwp-
pmpJnt!i{!: 

2x+3y-6 :<::: 0 

SptJ.wa w!ihwtJ.w­
uwpmli{! ptptJ.mu 

x t ppt!i hwuwpcttp 

1 
y:2::--x+2 

3 
mtupp, htmhw­
pwp !ipw(i hwuw­
uiwmwutuw!i qp-

uwhwppmp JntU{! 
{!!iqwa ltUi!ip mqIJllg tJ.hph 
(qa.7): 

UJctU (1)-p tmamlir! 
umw!illitm hwuwp !imJ!i 
qnnpqp!iwmwqw!i hwuw­
qwpqmu qwnmgmu t!ip 
!ipw Jntpmpw!il]ntp w!i­
hwtJ.wuwpuw!i qpuwhwp­
pmp JntU{! h qmumu !i{!­
pw!ig hwmmli{!: <!,tzm t 
mtu!ihL np tJ.tp2wtJ.np 
ptJ.ntl qpuwhwppmpJm!i­
!itpp hwmntU{! ppt!ipg 
!itpqwJmg!imu l p!il np 
pwquw!iltJm!i: q_()-wqpp 
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8-mu gmJg t mpqwo hliwpwqnp mwpptpwqfitp]lg utq(!, mp f!liqo-qwo t 
tmWwli M m]lpnLJpf!: 

M m]lpnLJPI! qni_qmu t (1) hwuwqwpqtpp tmomulitp]l m]lpmJp: 
Uliup2wuitu liqwmtfip, np tmomufitp]l mppnLJPI! upzm zt, np $w4. t: 
UJfi qwpnq t J]llihL pwg (qo.9) L. 11wmwpq (qo.10): ~wfip np (1) 
hwuwqwpq]l tmomufitpp m]lpnLJPI! pwquwliltJmllwO.L. t, mum]l lipwfi 
( M) wfiqwfimu tfi fiwL. tmomufitp]l pwqumpJiltfi: 

1.rqwmtfip liwli, np (I) hwuwqwpqp tmomuG.tp]l M w]lpmJpf! ]lpt­
Upg fitpqwJwgfimu t mnmgpq pwquwG.4.JmG.: 

UJuui]lunq, WJli qtmtpp tpqpwzw$wqwfi mbrm, npnG.g qnnpqp­

y 

x 

qb.10 

G.wmG.l:ipf! pwqwpwpntu tfi (I) 
hwuwqwpqp pntnp wlihwqw­
uwpmulitppli, qwu tmomuG.tp]l 
mppntJppfi, hwfiqpurnlimu t 

M nmmgpq pwquwfil.J.Jmli mp­
pntJp: UJfi umrngqmu t (1)-]1 
pntnp wG.hrnqrnuwpmulitppli 
hlUUWU}lUUlWU}uwllnq qpurn­
hrnppmp JmG.Utpp hrnmmupg: 

"lrmJli 011pfiwz rn$mp JIDUp, 
tpt hwuwqwpqf! qptfip tptp 
$n$n}uwqwfifitp]l L. qtp2w­
uitu n $n$n}urnqrnG.litpp 
hrnurnp, wuiw hwurnqwpqp 
tmomilf! hrlwtrn$ mrnpwomp­

JWfi ut2 qlitpqrnJwgG.]1 runmg]14. pwquwfipum, ]luq n- zrn$rnlip 
mrnprnontpJwG. ut2' n- zrn$wG.p nmmg}lq prnquwfi]lum, npnfip fintJfiuitu 
qrnpnq tfi J]llihtprng, $w4. qrnu qwmrnpq: 

§13. q.OwJp6 bp.wqpwqnp.dw6 }uilqpp tntbntd'(! hwppntpjw6 qpw 

Spqrno t qbwjpli oprnqpwqnpurnG. }uliqppf! hhUIL.JWL mtupnq. q.mfitt 

f=c1x+c2y~max(min) , (1) 

htmhJUlL U}WJUUlfifitpnq. 
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a1x+b1y+d1 2::0 

a2x+b2y +d2 ;;:;: 0 

amx+bmy+dm;;::: 0 

x2::0,y2::0: 

(2) 

(3) 

UJu }uliqp]l tmbruilf! umwfrwtm hwurnp qnnpqpfiwmw4.l!lli hrnppmp-
JWfi qpw qwnmgmu tlip (2) hwuwqwpqp tm<rmulitp]l pwquwfil.J.Jmlif!: 

y 

O<c'<c"< ... 

qa.11 

bpt ]1 liqwm]l mlitfiwlip 
fiwL. (3) U}WJUUlfi(!, WU}W 
tmomulitp]l pwquwliq­
Jmlif! qumwgq]l qnnp­
q]lliwmwqwli wnw2pfi 
}llUilllMOLU: Spqwo }uG.q­
p]l tmontUf! hwG.qmu t 
htmL.JwJ]lfi. tmomufitp)l 
pwquwG.4.Jmfi]lg qmfiht 

x WJliuiPu)l qtm, npp qnnp­
qpG.wmlil:ipf! mtriwqpl:itntl 
qbwJ)lli O.t.ip :j_>mfiqg)lwJ)l 
ut2, umwgtl]l fipw uwp­
upumu qwu upfi]lumu 
rnpcJl:ipf!: 
UJctU uiwpqtG.p (1) liuiw­
'mwqwj)lG. :).>mfiqgpwjp 
tpqpw2_w$wqwfi puwu-

Ulf!: liJil fiuiwmwqnq fiw}u :j_>mfiqgpwli hwqwuwphglitfip qpnJp (qwptJ]l 
t hwqumwptgfil:it gwfiqwgwo ptl]l): 

. f 0 

qwu 

C1X+c2y 0 : (4) 

Umwgqwo wnrn2pfi wum]lnmfi)l hwqwuwpntUf! (4) hwppntpJwfi 
qpw uiwmqtpqmu t nUJlul qo}l mtupnq, np.f! wG.gfimu t qnnpqpfiwmfitp)l 

uqqpfiwql:iUlllq L. nlllqwhwJwg t N(c1 ,c2 } qtqmnp}lfi (qo.11): UJfim-
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hhmh :):>mfiqg}lwJ}lfi mwtml mwppbp wpdbpCibp ( f = c', f = c", · · · ), 

umwCimu hCip qmqwhhn qobp}l nCimwG}lp, npnCip lJ.nzl{nuI hCi 
CiUJ.WUlWlJ.WJpfi :):>ntfiqgpWJp UWqWpqW4.}l nt.rtJ.ul qbbp: UbowgCibtnl{ 
:):>mCiqgJ:iwJp wp<fbp(! 0-}lg u}lCi!h oo, uwqwpqw4.}l qbbp(! «tQCintti» bCi up 

WllPIU\2 4.}luwhwppmpJmfi, np}l uwhtiwCiCi t f = 0 q}lb(!: 

bpb :PmCiqg}lwJ}l wp<fbp(! tfl1112pwgGbGp 0-}lg tiJ:iG!L. - oo, WUJ.W uw­
qwpqw4.}l qobp(! «ltzwpd'qbfi» hwqwnwq mqqmpJwilp' «tQlibtntl» hwp- · 
pmpJwCi bpqpnpq qhun: UM.JntCipmu lJ.wPIU\ bCip wubt, np bpb :PmCiq-

Y g}lwJ}l wp<fhRI! tflntflnful{mu t 
-oo-pg uP.Ci!L. oo, WUJ.w uw­
qwpqw4.}l qobp(! «tQCimu bCi» 
wuPIU\2 hwppmpJmCin: 

Sbqwzwp<fbtntl f = 0 q}lb'(! 

qbUJ.P tntomuCibp)l pwquwCi-
4.JmCin, uwqwpqw4.}l qcrhp}lg 
qqmCibCip WJCi bpqmun, npnup 

x M m}lpntJPO (!Ciqqpqmu bCi 
)lpbfig u)12h L. tmomuCibpp 
pUiqtintpjwG' hbm mCibG 
·wmlwqCi ubq qbm (qo.12): 
UJ.q qohp(!, npnCip wCigGnuI 

qcr.12 bCi A h B qbmbpnl{, tmanui-
Gbpp pwquwCi4.JwCi hwuwp, 1.J.n!\.[mu bu hbCiuwCi qbbp: lllwpq t, np 

hbCiuwa qoh111! M mppntJp)l hhm mCibCi uhq nCiqhwCimp qhm: ~bCiuwa 

qbb11}lg WJCi, np(! wnw2pCiCi t hwGqpUJ.ntu M m}lpntJp)l hbm, hw­

UWUJ.WmwuiuwCimu t f :}>ntCiqg}lWJP upCi}lumu wp<fhp}lCi (qo.12 A qb-

mntl wfigCillll qpb(!), }luq tl.h112P.Cin' uwpupumu wp<fbll}lCi ( B qbmntl wug­
Cillll q}lo): UwlJ.wJfi hCiwpwtl.np t WJCiUJ.Pu}l qbUJ.P, bpp hbCiuwCi qobp}lg 
ubq(! (qwu bpqmua tt) hwunCi4Ci}l tntOntuCihp}l pwquwCi4.Jwu qnquhppg 
npht uh4.}l hbm (qo.13): UJU qhUJ.PntU WJlJ hwmtlwo}l (BC) PlllllP qbmhp}l 

hwuwp f :PmCiqg}lwCi qumwCiw u}lhCintJCi uwpupumu wpdbpn: 

\iUJ.wmwqwJpCi :}>mCiqg}lwJ}l OUJ.Ulpllwt wp<fhpCibpn qmCihtm hwuwp 

wCihpwdbzm t npnzbt A h B qbmhp}l qnnpqpCiwmCibp(! (12) h Cipwfig 
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x 

hwuwp hwzi.tht f :}>mfil[­

g}lwJ}l wpdhpfibpf!: UJq qh­
mbp}l qnnpq.}l.fiwmfibpf! tm­
qmfitlbfi, bpb tmbbfip lllJfi 
nlitlnlfibp}l hwtlwuwpntufib­
pnq qwquqwo hmuwqwpqf!, 
npnfig hwmmupg umwgtlt1 t 
mtlJwt qbm(!: 

Opjlliwlj 1: C}..mfibt 

f = 2x+3y-+ ext, 
qb.13 bpb 

5x+2y~10} © 
-x+2y~4 <V 

y~4 @ 
Iufiqppf! tmbbtm hwuwp, fiwfu qmfitfi11 tmbmufibpfl pmquwfi4Jntfi[!, 

npp hwump 1.pumnghfi11 Jntpwpmfil.Jntp uwhUmfiwl}lwqumfi 4.}luwhwp-

pmpJntfi(! (qo. 
y 14): flfiill(bU b-

phntU t qawq­
ppg, hbfiuwfi <ll!­
ohpf! wfigfinui 
tfi A 1.t C qb­
mtpnq, (!fiq n­

pntu A qbmnni 

f :):>mfiqgpwfi 

4.I!fiqmfip upfip­
umu, fluq C 
qbmmu' uw11ufl­

x umu wpdbp: 

A qtml! wnm-
2wgt1 t <D 

t.. (2.) nt.rtJul fibp 
qo .14 fl hwmmupg, 
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hbml.twpwp upw 4nnpq}luwmutpn qmubtnt hwuwp U}bUlp t tntbbt llljl} 
hwlJ.wuwpmuubp}lg 4wqulJ.wb hwllw4wpcm. 

5x+2y = 10}: 
-x+2y =4 

5 
lmbbtnlJ.wJCi, 4umwuwul). x = 1,y =-: 

2 
5 1 

<!,bmLwpwp' fmin =JA =2·1+3·-=9-: 
2 2 

C 4bmn wnw2wgbt t <n L ® mJll1qubp}l hwmmu}lg, mumll' 

y 

-x+2y=4} 
y=4 

,x = 4,y = 4: 

fmax = f c = 2 · 4 + 3 · 4 = 20 : 

OpfJuwft 2: 
<+mGbt 
f = x + 2y ...._.ext, 

bf}b 

4x- y ~ 4 } CD 
x+3y~6 @ 

2x-3y ~ 6 ® 

------<~~------""'+-~--~----==~:----7-~x 4wnmgbup tmbuwu 
-2 

50 

f=O 

qb.l5 

mppntJPI! ( M . qb. 
15) L qmUbup htu­
uwa qbbp[!: PU~UJ.bu 
bpLmu t qbwqp}lg, 

tmMwu m~JlntJPI! 
pwg t. ~u4 hbGuwu 
qpb[!, npu wagumu t 
B 4bmml. hwuw-

ll!lllUllllUlulllUntU t f .'pntu4gpllljp UpUpUntU wpabpp(i: .Qw(ip np Ulp­

pntjp[! pwg t , mum}l WJU I}hUipmu .'pmu4gJ:lwJ}l uwpupumu wpatp 
qnJntpjntU l_ntu}l (wuljbp2 uta t): PUl_Uihu Uwtunpl} oppuw4mll, UntJU 

O.Lml qmumu bUJ1 B 4hm}l 4nnpq}luwmubp[! L upw hwuwp hwzlJ.mu 
.'pmu4g}lwj}l u}lu}lumu wpabp[!: 

4x- y=4},x=~,y= 20 
x+3y=6 3 13 

18 20 6 
/min = fn = D + 2 '13 = 40 : 

§14. q_<)wJpfi bpwqpwqnpuwfi }ufil}!lp tmbmun tnW!WtP lL n­
!W$wfip wwpwbntpjntfifitpp ut2 

btGbtntl hwppmpJwfi qpw qbwJpfi bpwqpwlJ.npuwfi lufiqpp 
tmbmupg, oppfiwl_wtllnpbfi 4wnmgmu bfil) bnwl_llltP h n -l_Wl.jlwfip 

mwpwbntpJntfiubpp llb2 UpwUg tntbntU[!: 
bnwl_w$ mwpwompJwfi ut2 qbwJpfi bpwqpwlJ.npuwfi lufillPPI! mfi}l 

hbmhJWL mbUJ)[!. 

f = c1x1 + c2x2 + c3x3 ~ext , 

aiixl +at2x2 +al3x3 +bt ~0 

a2Ixi + a22x2 + a23x3 + b2 ~ 0 

amlxl + am2x2 + am3x3 + bm ~ 0 

X1 ~ O,x2 ~ O,x3 ~ 0 : 

(1) 

(2) 

(3) 

lllwhwu2tJ.mu t qmubt (2) uwhUwuwtllw4mllutpp hwuw4wpqp WJU 
nl_ pwgwuw4wu tnti'Jntll[!, np[! (1) CiUiwmw4wJpU .'pmu4gpwJpu 4hwugU}l 
Oll!Ul~lllllL (upupumu 4wll UlUJ)UpUntU ) wpctbl)p: 

UJI}. Ci1.4wmw4n4 bptww!w$nptu 4wnmgmu tu11 (2) hwuwljwpq}l 
jntpwpwu!_lntp wuhwlJ.wuwpuwu[! hwUlllllll.UUllllUlulllfilli} 4}1uwmwpw­
i'JmpjntU[!: flppg hbmn qmUmu tu11 WJI} 4}1uwmwpwbmpJmuutp}l hw-

51 



mmur!' fiqwm]l mfitfiwtml (3) UJ.WJUWfifitp(!: l.J)luwulwpwb"ntpJntfifitp)l 
hwmmti(!, tpt WJfi lllwl.J. t , qfitpqWJWgfi)l mnmgpq pwq1Ywfi]1um: 
UJfimhtmL. qmfimu tfip htfiuwfi hwppmpJmfifibp(!, fiwluopnp 

qwnmgbtml f = 0 hwppntpJntfi(! L. mtqwzwpdbtml WJfi pfipfi )lptfi 

qmqwhtn: <.tfiuwfi hwppmpJmfifitp)lfi hwtiwUJ.wmwuJuwfinq l>ntfil.J:­
g)lwJ]l wpatpfitp(! l.J.\llfibfi fipw oUJ.m]ltiwt wpatpfitp(!: bpt htfiuwfi 
hwpplllpjntfi(! znzwl}l.ntU t pwquwfi)lum)l qnq(! qwU fipUUI(!, WUJ.W WJI} 
qnq]l qwu fi)lum)l pntnp qbmtpmu f l>ntfiqg)lwfi q(!fif)ntfip uphfintjfi 

OUJ.Ul)lUWL wpdbp(!: 
n -lwl}l.wfi)l mwpwb"mpJmfifitp]l ut2 qb"wJ]lfi b"pwqpwqnpuwfi Jufiq]l­

PI! qwpb\ll t qpbt htmuJWL mtupnq: 
Spqwb" t fiUJ.wmwl.J.wJ)lfi l>mfiqg)lwfi, uwhUwfiwl}l.wqmufitpp hwuw­

qwpq(! L.l}l.nl}l.nluwl.J.wfifitp)l nl pwgwuwqwfi \llfittm UJ.WJUWfifitp(!' 

f = c1x1 +c2x2 +·· ·+cnxn ~ext , 

a11 X1 +a12X2 +· .. +a1nxn +b1 ~ 0 

azJXl +azz Xz +···+aznXn +bz ~0 

aml Xl + am zXz +. "+ amnXn +bm ~ 0 

(4) 

(5) 

x j ~ 0,} = (i,n): (6) 

q..mfibt uwhUwfiwlllwl.J.mufitp]l hwuwqwpq]l WJfi nl rwgwuwqwfi 
tmb"mti(!, np(! l>mfiqg]lwJ]lfi hwugfi)l oUJ.m]luwl wpatpp: 

opt (5)-)1 nput wfihwqwuwpnLU qwpufibfip hwqwuwpntU, WUJ.W WJfi 
}:lptfi)lg qfibpl.J.wJwgfi)l h)lUJ.bphwppmpJmfi, np(! n -~Wtllwfip mwpw­
b"mpJmfi(! l.J.pwawfi)l tpqm h]lUJ.bpl.J.)luwmwpwb"mpJmfifitpp: UJf) h}nqtp­
l.J.)luwmwpwb"mpJmfifitp)lg ubq(! qhwfiq)luwfiw (5)-p Ut? UUifinq nput 
wfihwqwuwpuwfi tmb"mti(!: n -lwl}l.wfi)l mwpwb"mpJmfi ut~ qwnmgttntl 
(np(! u)lwjfi UJ.bUlp t UJ.WUlqbpwgfitfip) (5)-]1 PlllllP hpUJ.bp- q}lUWUlW­
pwb"mp Jmfifibp(!, qqmfitfip fiwh fipwfig hwmnul(!: UJfi }lptfi)lg 
qfibpl.J.wJwgfi)l mnmg)lq h]lUJ.bppwquwfi)lum (tpt WJfi \flwq t): liJ­
fimhtmL, qwnmgbtntl f = 0 h]lUJ.bphwppmpJntfi(!, qqmfitfip htOuwfi 

h)lUJ.bphwppmpJmfifibp(!, npnfip qhWUWUJ.WUlWUluWfitfi fiUJ.WUIWqWJpfi 
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l>mfiqg]lwJ]l OUJ.m)ltiwt wpdtpfitp]lfi : 

<!.)lzbfip, np n -l wl}l.wfi]l mwpwb"mpJmfi ut2 qbm(! x1 ,x2, · · · ,xn pqt-

p]l qwpqwqnpqw() Iumupfi t, llp(! qpqmu t x(xl' x2,.. ·,x J mtupnq: 

Uwhtfwunllf: X qbm(! l.J.nlqmu t n -lwl}l.wfi)l mwpwb"mpJmfi ut2 

M mnmg)lq pwquwfi)lum)l qwqwp, tpt WJfi UJ.Wmqwfimu t M m)l­

pmJp]lfi, PWJ9 wutfi u)l hwmqwb", llp(! UJ.Wpmfiwqmu t X qbm(!, 
wupnq2nq]1fi (!fiqwb" lt M m)lpmJpmu: 
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Q..1mlu 4. cJ-np11wfiJw6 wpmwpunnifibp 

§15. Untlnpmqwfi ctnp.qwfiJWCi wp.mwpunutfibp 

lfwptuwmpqwqwU apwqpwtlnpuwfi JuUqpplibpp tmMwfi ubpnq­
Ubpp hpupmu hpuUwqwUmu {!fiqwa t cJnpqwUJtuU wpmwpumuUbpp ub­
Plllt!, npp tmpJmU{! pwgwmpbtm hwuwp pUUwpqbUp qbw.1P.U hwliwubn 
~mUqgpwfibpp (qawJpU uL.bpp) hbmLJwthwuwqwpq{!. 

Y1 =all X1 + a12X2 + · · · + a1.x. + · · · + ainxn' 

Y2 =a21X1 +a22X2 .+···+a2sXs +···+a2nXn, 
.................................................... 

··················································· 

................................................... 

(1) 

npmbq aij qnpawl}llgfibp{! hwJmfip pqbp tU: 

liJumbq Y; ~ = 1, m) tiintiinJuwqwUUbpfi wUqwUbUp hbUpwjpU 

(pwqpuwjpU), puq Xj0=1,n) ¢ntlin}uwqwfifibp(i' wqwm: d-npqWUJWU 

uL.w¢n}untpjntUUbpp puwum{! (1) hwuwqwpqpg up mppzpU wUgfibtltu 
oppUwqw2_w¢mpJmfi qmfibtfi t, bpp hbUpwJpfi ¢n¢nJuwqwfifibppg ubq{! 
$n}uwppfiqmu t wqwm ¢n¢n}uwqwUCibppg npL.t ubqnq: 

UJq UUJ.wmwqnq (1) hwuwqwpqp fiqwmuwup 44wmwpbfip hbmhJWL 

u L.w¢nJump Jntfi{!: 
"4.bpgfitfip (1) hwuwqwpqp npL.t hw'l[wuwpmu (npnzwqpmpJwfi 

hwuwp r-bpnJlllJ:!). 

Yr= a,1X1 +a,2X2 +···+a,.x. +···+amxn 

LmatUp mJfi x. ¢n¢nJuwqwUp Uqwmuwup, npp hwuwp 
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wCihpwctb2m t, np xs-P. qnpmu\jjlg)! hwqwuwp ~t.PCi}l qpnJp ( a,s :;t: 0 ): 
lrnuiwfiwCip' 

' 1 
x,, =-. (~ar1X1 -ar2X2 - .. ·an-1Xs-1 +Yr -a,,+1X.1+1-···-a;.,,xJ (2) 

ar.• 

ShIJ.wqpbCip (2)-pg xs-P wpctbpn (1)-p uCiwgwb' (m-1} hwi.lw­

uwpnuifibpp ut2: ShIJ.wqpntUJ! qwuiwpbup upwJG up hwl{wuwpuwCi 
(oppfiwq i -.M) hwuwp. 

Yi = ai,xl + ai2x2 + · · · +ais-1Xs-1 + 

+ais[-
1
-(-a,,x, -ar2X2 -···-ars-lxs-1 +Yr -ars+lxs+I -···-a,,,xn}]+ 
~ . 

Uqwmtlbtntl qiwqwqb'bppg L. qwuiwpbtntl CiuwG wuqwuubpp 
J.uupwl[npnui quuiwuwup' 

is r2 X + .. ·+ a. _ ii rs-I X + a ·a ) ( a ·a ) 
2 u-1 s-1 

an an 

a ( a ·a ) ( a ·a ) +---1Ly ++ a . ~ Is r.t+I X +•··+ a. is m X r /.t+I r+I in n 
~ ~ ~ 

(3) 

(3) u}lzui t (1) hwuwqwpqp jntpwpwuvmp hwl{wuwpuw(i hwuwp, 
pwgp r-Jlll hw'l[wuwpmupg, nppg WJUlbCi oqmtlhL hCip: liJq uiwuiuwnntl 
(3}-p ub2 i-p $ntiinJ.uuw(i UlppntjpCi t i=l,2,-··,r-l,r+l,-··,m: (1) 

hwuwqwpqp pntnJl hwqwuwpntuCibpp ub2 x1 tiintlinJ.uwqwCip 

qnpmul}llgCibpp uuiwgmll(! qwuiwpl{mu t CimJCi oppuw~wtiimJ:JJWUp, pfi~ 
uuiwgl[bL t (3)-p ut2: . 

Oqmtlbtntl qpwCipg (3)-p ub2 qwin,wpbCip xj qinqinJ.uwqwCiCibpp 

qnpmul}llgCibpp CizwCiwqmuCihp hbuiL.JWL tnbupmf 

(4) 

55 



(4)-C! O:}lzm t pntnp $mpn)uwqwfifitp}l qnpbwlt}lgfitp[! npnztL.tiu, 
pwg}l i = r 1. j = s, pwfi}l np i-pq hwqwuwpmu}lg tfip npnztL j -pq 

$n$n)uwqwfi[!: 
UJchi hwuw)uupttni.l (2) 1. (3)-C! 1. hwzi.l}l. wnfittni.l (4)-£!, (1) 

hwuwqwpq[! q$n)uwptifitfip $n)uwqwpdwpwp hwuwpdtp htm1.JWL 
hwuwqwpqmf 

··················· ······· ··· ······················································· 
b b 

a,_11 b 
YR-I= r-llXI + r-12X2 + .. ·+br-11-1X,_1 +--y, +br-h+IXi+I +···+ r-lnXn 

a,. 
a.1 a,2 a,,_1 1 an+! a,.. 

Xs =--Xi +-X2 _,.·---X,_1 +-y, ---X,.1 - ·· ·--X" 
a,. a,. an a,. a,. a,. 

Yr+I =br+llxl +b,+12X2 +: .. +b,+1X,_1 + ar+IS Yr +br+IS+I + .. ·+br+lnxn 
azs 

················································································· 

UJu111}lunq (1) hwuwqwpq}lg wfigmu qwmwptg}lfip (5)-}lfi WJfi111tu, 

np yr htfipwj}lli $n$n)uwqwfi[! $n)uwp}lfiqtg x. wqwm 

$n$n)uwqwfinq, npnq tL qtp2wfimu t ctnpqwlijwli wpmwpumufitp}l 

UtqpWjlJ!: 

§16. ctnpqwliJwfi wpmwpunuilibpf! WILJntuwl{wJ}lli mbupnlt 

Pfil111tu mtuwfip §15-mu, dnpqwlijWCi wp.mwpumufitp.}l utti pWJL 
qwmwpttm hwuwp. wfihp.wdtzm t (1) hwuwqwp.q}l dw)u 1. w2 uwu}l 
$n$n)uwqwfifitp.}lg uttm $n)uwp}lfitt UJmunq: <I>n)uwp}lCibL.tiu umwfimu 
tfip (5) hwuwtiwp.q[!, np}l qnpbwlt}lgfitp}l hwzqwp4£! qwmwpmu tfip (4) 
pwfiw0.1.nq, pwg}l r -pq mrui}lg 1. s -pq UJntfi}lg: 

q..np.bfiwqwfimu $n$n)uwqwfifitp}l lizqwb $n)uwp.}lfiuwfi 
11tll1Pmu 4wp.}lp lltw (5)-}lfi wfigfitL.tiu tiwmwp.tL §15-mu Cizqwb 

d1.w$n)untpjntlifitp[!: lnuptL.ti t WJll d1.w$n)untpjmlifitp[! tiwmwptL 
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UpWJfi $n$n)uwqwfifitpp qnpb\lllt}lgfitpp fiqWUlUWUp fitpqWJWgfittnq 
Wjli WILJillUWqfitp}l u}l2ngnq htm1.JWL qtp111: (1) hwuwqwpqp hwuwp 
qwqumu tfip htm1.JWL wrumuwq[! (wq. l), np}lg htmn [!Cimpmu tfip, pt 

np $n$n)uwqwfi[! npnq tfip $n)uwp}lfittm (tpt yr -}lfi ' x, -nq, w111w 

a,.. :;t: 0): 

lhynwwlj 1. 

X1 X2 ... x.-1 x. x.+1 . .. xn 

Y1 au a12 ... als-1 ais als+I ... aln 

Y2 a11 a12 ... a2s-I a1. a2s+I . .. a2n 

... .. . . .. ... ... ... ... ... ... 

Y; ail a;2 ... ais- i a;. a is+ I .. . a in 

.. . .. . .. . ... ... ... . .. .. . ... 

Yr ar1 ar2 ... ars-1 ~ ar.s+I . .. arn 

... ... ... ... . .. .. . ... ... ... 

Ym aml am2 ... am. ams+ I ... amn 
ams-I 

UJu wrumuwqmu r -pq mnq(! wfiqwfimu tfip qLJuwqnp mnq, }luq s -
pq UJntli[!' qLJuwqnp UJmfi: 'bpwfig hwmuwfi mhrJ.mu qmfiqnq mwpp[!' 

ar. -[! qLJuwqnp mwpp: 

Oqmi.lttni.l (5)-}lg qwqumu tfip wrunmwq 2-[!, Ciqwm}l mfitfiwtni.l, np. 

Yr $n$n)uwqwli[! $n)uwp.}lfiqmu t x,-nq: 

'bqwmtfip, np (1) hwuwqwpq}lg (5)-}lfi wfigfitlI! hwuwp.dtp t 
wrumuwq 1-}lg wfiguwfi[! wrumuwq 2-)lfi: 

UJchi mtufitfip, pt }lfil111tu t umwgqmu wrumuwq 2-[!: UJq 
fi111wmwqnq oqmqtfip (4) Cizwliwqnuifitp.}lg 1. wrumuwq 2-mu r -pq 
Ul11ajl 1. s -pq UJWfi mwpptp.}l mtup}lg: <!,tzm t mtufitt, np. wrumuwq 2-[! 

umwgqmu t wrumuwq 1-}lg htmhJWLPWJLtp.}l oqfimpJwup' 
w) qLJuwqnp. mwp.p.[! $n)uwp.)lfiqwb t }lp. hwqwqwp.O.nq, 
p) qLJuwqnp. Ul11aj1 ufiwgwb mwp.p.tp.[! pwdwfiqwb tfi qLJuwqnp. 
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mwppp l@w L. t}tpgqwb" tfi hwtiwnwq uzwfiml, 
q) qtluwt}np UJWU ufiwgwb" mwpphp[! pwchufiqwb" tfi qtluwt}np 

UlWppp l@w, 
q) WllJmuwq 2-p ufiwgwb" mwppbp[! tpwgqmu tfi oqmtlbtntl (4) 

uzwfiwqnuifitµpg (cJ-npqWfiJWfi pwfiwuL.pg), npmhq i ':f; r,j ':f; S: 

X1 X2 .. . xs-1 Yr Xs+I 

b11 bl2 bis- I 
als 

bis+! Yi ... 
ars 

... ... .. . .. . .. ·. ... . .. 

br-11 br-12 br-ls-1 
ar-ls 

br-ls+l Yr-I .. . 
ars 

- art - ar2 - ars-1 1 - ars+l -XS ... 
ars ars ars ars ars 

br+11 br+l2 br+ls-1 
ar+ls 

br+ls+I Yr+t ... 
ars 

... ... ... ... ... ... ... 

bml bm2 bms-1 
ams 

bms+I Ym ... 
ars 

Opftuwlj: b!ipwqptfip mpt}wb" t htmL.JWL hwuwqwpq[! 

{

y1 = 2x1 + 3x2 -2x3 

y 2 = 4x1 -5x2 +3x3 

Y3 = 2x1 +x3 

UJunwwlj 2. 

... x,, 

.. . bin 

... ... 

... br-ln 

- am 
... ars 

... br+ln 

... ... 

... bmn 

"lwhwfi2t}mu t qmJubt y 2 L. x 3 lflmpn}uwqw!ifitpp mtqbp[!: liJI} 

UUJ.Wmwqnq qwqutfip ctnpqw!iJwfi WllJmuwq (wllJmuwq 3), npmhq 
qtluwt}np mwpp[! [!fiqqb"t}wb" t WllJmuwqmu: 
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UJun.1uwlj 3. UJumuwlj 4. 

xi X2 X3 Xi X2 Y2 
Y1 2 3 -2 

Y2 4 -5 ~ 
Yi 14/3 -1/3 -2/3 

X3 -413 513 1/3 

Y3 2 . o 1 y3 2/3 513 1/3 

liwmwptfip cJ-npqWfiJWfi unt}npwqwfi wpmwpuntufitpp utq PWJL 
WllJmuwq 3-p fiqwmuwup : liumwfiwfip WllJmuwq 4-[!, np[! hwuwpdtp t 
htmL.JWL hwuwqwpqpfi' 

{

y1 = 14/3x1 -1/3x2 - 2/3 y 2 

x3 = -4/3x1+5/3x2 +1/3 y 2 
y 3 = 2/3x1 +5/3x2 +1/3 y 2 

§ 17. ctnp.qwfiJwfi qlipw$n}uqwb wpmwpunuI6lip 

§15-p qbwJpfi ~mfiltgpwfitpp (1) hwuwqwpq[! fitpqwjwgfitfip WJL 
mtupnq. 

Y; = (- a ;1 ) • (- Xi ) + (- a;2) · (- X2) + · · · + (- a is)· (- x.) + · · · + 

. +(-a;,, )·(-xJ, ~·=1,m) (l) 

<!.wpuwpmpJwfi hwuwp uzwfiwqtfip - a;j = d ij, i = 1,2, · · ·, m ; 

j = 1,2, ... ,n: 

liJu qtuwmu §15-p (1) hwuwqwpq[!, np[! hwuwpdtp t (1)-pfi, 
q[!fiqmfip htmL.JWL mtup[!. 

Y1 = d11(-xi}+d12(-xJ+···+d1i(-x.)+ ··· +d1,, (-x,,) 
······················· ···················· ···· ··· ··············· ······· 

......................................................................... (2) 

········································································ 
Y. =d (-x)+d (__-,x)+···td (-x)+· .. +d (-x) m ml I m2 2 m1 1 mn 11 
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liwqublip (2) hwuwqwpq]l hwuwp dnpqwlijwli w.rumuwq, lJ.bpg­

libtnlJ. w.rumuwqp lJ.bpL.]l UlllllntU x j l]lmpnluwqwlilibpp pwgwuwqwli 

lizwlilibpnlJ., ]lli~UJ.bu np hwuwqwpqmu bli: 

flpnzbtnlJ. (7) hwuwqwpq]l r -pq qOwJ]lli O.L.]lg x. tfm'fm}uwqwlip, 

pli~UJ.bU liwlunpq UJ.Wpwqpw:t>mU L. UlbiJ.WqpbtnlJ. Uliwgw<) qbWjpfi dhbpp 
ub2' qumwliwlip u]l hwuwqwpq, mp :t>mliqg)lwllbp(! tn]lllbli 

y, ,y2,. · ·,yr_, ,xs ,yr+l' .. ·, y m, ]luq wpqmubllmlltpp' 

Uruntuwlj 5. 

-x, -Xz ... -xs .. . -x" 

y, dll d,2 ... d,s . .. d," 
... . .. ... ... ... . .. ... 
Y; dil di2 ... dis . .. din 
... ... . .. ... . .. ... .. . 
Yr dr! dr2 ... I drs I . .. dm 
... ... ... ... . .. . .. . .. 
Ym dm! dm2 ... dms ... d,." 

lijq hWUWqwpq)lli qhwUWUJ.WUlWU}uwli]l hbUlhJWJ WllJOLUWqp 
(w.rumuwq 6): (2) hwuwqwpq]lg wligmup UJmu]l qwmwplj_mu I. WJilUJ.bu, 
]lli~UJ.bu liwlunpq UJ.Wpwqpw:t>mu, npp L. Plllllimu blip plipLpgn.q)lll: 

U.rumuwq (5)-]1 drs-(! quuwtlnp mwppli t, npnlj_ wligllllll Ulllll(! L. 

uJmlip hwUwUJ.wmwuluwliwpwp qn~qmu bli q!luwlJ.np m1111 L. UJntll: Uq­
Jmuwq 6-p umwgqmu t w.rumuwq 5-]lg hbmhJWLPWJtbp)l u)l~ngn~. 

w) quuwtlnp mwppp (uiiumuwq 1) l]lnluwp]llimu blip )lp hwqwqwp­
O.nq L. qpntu w.rumuwq 4-]1 hwliwUJ.wmwuiuwli mb.qmu, 

p) quuwtlnp mn.q]l uliwgw<) mwppbpp pwdwlimu blip qLfuw~np mwp­
p]l qpw L. qpntU hw2npq w.rumuwqp (w.rumuwq 4) hwUWUJ.Wmwu}uwli 
UlllllntU, 

q) quuwtlnp UJWli uliwgw<) mwppbpp pwawlimu blip qtJuw~np mwp­
p]l qpw L. hwqwnwq lizwlinlj_ qpntU hW2fiPil Wij.JntUWqp hWUWUJ.WUlWU-
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luwli uJmlimu, 
q) Uliwgw<) mwppbpp tpwglimu blip oqmlJ.btnlJ. dnpqwlijwli (4) 

pwliwdL.]lg (§15): 
lhynwwlj 6. 

-x, -x2 .. . -xs-1 -Yr -x<+, . .. -Xn 

y, bll b,2 b!s-1 
- d,s 

b!s+! b!n ... 
drs 

. .. 

... ... . .. ... . .. ... . .. ... . .. . -

Yr-1 br-11 br-12 ... br-!s-1 dr-!s br-!s+! . .. br-!n 
drs 

dr! dr2 drs-! 1 drs+! dm 
xs -

drs drs 
... 

drs drs drs 
.. . 

drs 
-

Yr+! br+ll br+12 ... br+!s-1 dr+!s br+!s+! . .. br+ln 

drs 
. .. ... ... ... . .. .. . ... . .. . .. 

Ym bm! bm2 bms-1 
_ dms b . bmn ... 

drs 
ms+l . .. 

Opftfiwtr Splj_w<) t hbmL.JWL hwuwqwpqp: liwmwpbt d-npqwli]l 
lJ.bpwtltn}ulj_w<) O.L.wtltn}untpjntlilibp]l ubq PWJL: 

{

y, =3x1 -2x2 +x3 

Y2 : -2x1 + 5x2 +3x3 

y 3 - 3x2 +4x3 

Splj_w<) hwuwqwpq]l hwuwp qwqumu blip anpqwliJwli qbpw­
tltnlulJ.wb wpmwpumulibp]l wnw2]1li w.rumuwqp (w.rumuwq 1): bpb WJil 

w.rumuwqmu gwliqwlimu blip tltnlubt y 2 L. x3 l]lntltnluwqwlilibp]l mb-

.qbpp, WUJ.W lipw bpqpnpq m1111li m bppnpq UJmlip qqn~tltli quuwlJ.np, ]luq 
lipwlig hwmuwli mb.qmu qmlitlllll mwppp - 3-p' qLfuwlJ.np: li]lpwnbtnlJ. 
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UlilJlllUUll} 1-p fiqlllUlOUltlp anpqlllUJUlU ohlllllm}u~w{) wpmwpumofitpp 
~npu plllJLhPJ!' qumwfiwfip wrumulllq 2-[!: 

l.hynwwlj 1. l.hymuwlj 2. 

-x. -Xz - x3 -x. :..x2 -y2 

Y. -11/3 ll/3 -1/3 

x3 -2/3 5/3 -1/3 
Yt -3 2 -1 

Yz 2 -5 ~ 
Y3 0 -3 -4 Y3 -8/3 11/3 -4/3 

Umwg~lllb- wrumulllqpg, tpt l{tpwqwfiqfitfip hwowqwpql], WUJm 

UlJU qmfitfilll htmhJllll mtup[!, npmtq y 2 h x3 ,Pn~m}uwqwfifibpl] ,Pn-

}utt tfi pptfig mtqhp[!: 

11 11 1 
Yt =3x• -3xz +3Yz 

2 5 1 
x3 =3x• -3xz +3Yz 

8 11 4 
Y3 = 3x, -3x2 +3 Yz 

§18 d"n!lllWfiJWU wpwwpunuifibpp q}J.pwnmpJmllObp[! 

"VUl}uplllU anpqlllUJWU lllpmlllpumofitpp qpplllnntpJmfillbpltO wfig­
utll!, ptptfip qb-wJpfi hwfiplllhwzl{p.g hWJUIUp ptnpbU[! flp W~WQlllJQll~: 

Uwtuapgp pbnpblfp: bpt anpqlllUJlllfi lllilJmuwqnut, tpp m ~ n, 
mnqbp[! qbnptfi WUqlll}u tfi, UlUJW anpqWUJUlU UlJlUlWJ,lUDUHibpp m 

hw2npqU1l}lllfi plllJthPP. wPilJmfipmo qwptw t ,Pn}utt y,(i = J,m) ,Pn­

,Pn}ullll}lllfifitpp. mtqhpJ! fimJUplllfi pl{ml x j ,Pn,Pn}uwqwfifibpmt: 

UUjwgntjg: "Vw}u fiqlllmhfip, np ,Pn,Pn}uwqwfifitplt umqtpp 
,Pn}uwppfimofi lllUhfiwp t WJfi qhUJPmO, tpp qlluw~np UlWJlJll] qpn t 
(qp.nJp l{pw w qwpttP. pwawfitl) : 
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liJaO tfipwqptfip, np anpqwfiJWU wpmwpumofitpp r pWJthpp 
wpllJmfipmo ( r < m) hwfiqhL tfip htmhJWL wrumulllqpfi (lllrumulllq 7): 

l.hynwwlj 7. 

y, Yz ... . Yr xr+l .. . xn 

x, bll b,2 
... blr blr+l . .. bin 

Xz b21 b22 ... b2r b2r+l . .. b2n 
... .. . . .. . .. ... .. . . .. . .. 
xr brl br2 ... brr brr+l . .. bm 

Yr+l cr+ll cr+l2 
... cr+lr 0 . .. 0 

Yr+2 cr+21 c r+ 22 
... cr+2r 0 . .. 0 

.. . ... . .. . .. ... ... . .. . .. 
Ym cml cm2 

.. . cmr 0 . .. 0 

opt htmlllqlll PWJtbpn~ y ~m~m}uwqwfifibp[! hfiwpwl{np ~t ,Pn}uw­
ppfitt x-tpn~, WUJW fiZlllfilllqmo t, np wrumuwq 9-p fitpphp w2 
lllfil}Jmfimo [!fiqwb- mwppbpl] UJbmp t tP.fitfi UplllJU qp.nfitp: UwqWJfi 

qp.nfibpp wnqWJlllp Jntfig lt htmhntO t, np y r +l , .. . ,y m $n$n}uwqUlfifibp[! 

UlJlUllllbWJUI~mo tfi y 1 , y 2 , . •• , Yr ,Pn,Pn}uwqwfifitpnl{ htmhJWL qtpuj' 

puq uw qb-wJpG qw}umo t y-fitpp up2h, npJ! hwqwumo t ptnptop 
UJlllJOWfipfi : ~tmhwpwp pntnJl y-fihpJ! l}lllpttP. t ,Pn}ulllppfitt x-tpnl{, pfim 
UJlllhlllU2l{ntU tp lllUJWgmght: 

liJOO ptptfip anpqlllUJWU lllpmwpumofitpp · qppwrtmpJntfifitp[!' 
oppfiwq utpp mtupnl{: 

lll) lJwmppgp nwfiqp hlllzl{mOJ!: 
lJwmppgp nlllfiqJ! wnl{htwqmJfi fltln~ qb-nptu wfiqlll}u mnqtpp 
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(uJmUtpp) pwUwqG t: 
Opftuwlj 1: SpJ.lwb t htmhJWL uuimppg[!: lllwhwU~~mtl t hwz~bt Upw 

nwUq[!: 

-1 -2 6 8 

-3 4 -7 -1 
A= 

1 -2 4 2 

-1 0 1 3 
liwqutUp UllPJlWUJWG wrumuwq (wrumuwq 1): 

Uiynwwlj I. Uryotuwlj 2. 

x. x2 x3 x4 Y. x2 xl x4 

Y. Q] -2 6 8 x. -1 -2 6 8 

Y2 -3 4 -7 -1 Y2 3 10 -25 -25 

y3 1 .:2 4 2 y3 ~1 -4 10 10 

Y4 -1 0 1 3 y4 1 ITJ -5 -5 

'VqwmtUp Uwtu, np anpqwGjwU wnw2pfi wrumuwtWg npUitu 
qi}uwJ.lnp mwpp I.Jwpbtll t J.lbpgUbt qpnjpg mwppbp gwUqwgwb Pltll: liJI} 
UI.Jwmp wnUbtntl, npUibu qi}uwJ.lnp mwpp J.lbpgUtup wrumuwq 1-lt w­
nw2pU mnrtll wnw2pU mwppf!: liwmwpbtntl unJ.lnpwqwG dnpqwUjwU 
wpmwpumuUbpp ubi.J pWJL wrumuwi.J 1-p UI.Jwmuwup, qumwGwUp 
wrumuwi.J 2-[!: Ujdu, npUitu qi}uwJ.lnp mwpp, 2-M wrumuwqmtl J.lbpg­
UtUp ~nppnPJl mnrtll tpqpnpq UJWG mwppf! h qwmwptGp hu tltq pWJt= 
liumwUwUp wrumuwi.J 3-f!: 

UiymuwljJ 

Y. Y4 x3 x4 

x. 0 -l 1 3 

Y2 -2 5 0 0 

Y3 1 -2 0 0 

x2 -1/2 112 5/2 5/2 
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P.U~uJhu tphmu t wrumuwq 3-pg, htmwqw wpmwpumuUbpf! hUw­
pwtjnp ~ta, pwUp np qilmmlnp mwppf! qpn w qwpnrt tllUbt (tpqpnpq h 
tppnpq mnrtbtl}l bppnpq m ~nppnpq UJmUtpmu qpnUtp tU): <!.tmhwpwp 
mpJ.lwb uwuippgf! mUp qbnptU wUqwtu upwJU bpqm mnrtbp: fltump Upw 
nwUq[! hwJ.lwuwp t tpqmup: l.Jwmppgp uUwgwb bpqm mnrtbPf! (tpq­
pnpq h bppnpq) qwtuJ.lwb bU wnw2pupg m ~npnpJlpg hbmhJWL qwUintl' 

y2=-2y.+Sy4 

Y3 = Y1 -2y4 
Oppuwlj 2: Q.mUbt uwmppgp nwGq[!: 

1 2 

A= 
3 6 

-2 -4 

4 8 

liwqutup <:tnpqwUJwG uqqpUwqwU wrumuwi.J (wrumuwi.J 1) h qw­
mwptup wpmwpumuutpp utq pwJ( [!UqmGbtntl npUitu qi}uwJ.lnp mwpp 
1-[!: 

Uiymuwlj I . Uiynwwlj 2. 

x. x2 Y. x2 

Y. ill 2 x. l -2 

Y2 3 6 Y2 3 0 

Y3 -2 -4 Y3 -2 0 

y4 4 8 Y4 4 0 

UmwgJ.lwb wrunmwi.Jmu (wll..2) hUwpwJ.lnp ~tu htmwqw wpmwp­
umuUtp' qpnutpp wnqWJDLPJWU UIWm6wnnJ.l: <!.bmhwpwp, uwmppgp 
nwUq[! hwJ.lwuwp t ut4lt h WJU map utqwqw(i qbnptU wGqwtu Ulnrt m 

UJmG: lJUwgwb bptp mnrtbpf! qwtuJ.lwb ta wnw2pU (y.) tlmlflntuw­

qwUpg: 

Y2 = 3y,y3 = -2y• ,y4 = 4y• : 
p) Q.bwJpG hwJ.lwuwpntuGtpp hwuwqwpqp tmbmuf!: 
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bapwl]llbap mpqw~ t q~Jpa hwqwuwpmuatpp hbmhJWL 
hwuwqwpqf!: 

a11 x1 +a12x2 +···+a1nxn =b1 

a2,x, +a22x2 + .. ·+a2nxn =b2 

am,xl + am2x2 + ... + amnxn = bm 

(1) 

.<.wJmap t, np lflnlflntuwqwaatpp wpotpatpp WJa hwuwqwpq(!, np(! 
pwqwpwpmu t hwuwqwpqp pntnp hwqwuwpntUUbppa, qn~qmu t apw 
tm~mu: bpt hwuwqwpqa map qnat utq tm~mu, WUJ.W wJa qn~qmu t 
hwuwmbqb!P, bpb ~map n~ up tm~mu, WUJ.W qqn~qp wahwuwmbqb!P: 

&npqwaJwa wpmwpumuatpp oqampJwup (1) hwuwqwpq(! qwpb!P 
t tm~bL mwppbp bqwawqatpnq: .Pbptap apwagpg up pwapuf!: 

Unwpftu lii}wuwf.J: vwtu qpmwpqtap lUJa qbUJ.n(!, bpp (1) 
hwuwqwpqntu lflnlflntuwqwaatpp h hwqwuwpntuatpp pwawqatp(! 
hwqwuwp ta ( m = n ): 

t:: : ::~:;:::·:·:: :~.:~~ :. (2) 

bapwl]lltap, np (2) hwuwqwpqp hwqwuwpntuatp(! q~npta wuqwtu 
ta: lnuqutap onpqwaJwa wqJmuwq (2) hwuwqwpqp mt!Jwtatpnq 
(wqJmuwq 8): .Qwap np hwuwqwpqp hwqwuwpntuabp(! q~npta waqwtu 
ta, wllj_w onpqwaJwa wpmi.upumuatpp n pWJLhpp qppwnmunq qwpb!P 

t lflntuhL wqwm waqwuatpp h x j 0 = 1, n) lflnlflntuwqwaatpp mbqbp(!: 

4:umwawap lUI}Jntuwq 9-1!: 

. lhzlnwwlj 8. lhynwwlj 9 . 

x, x2 xn b, b2 ... bn 

b, au a,2 a,n x, bu b,2 ... bin 

b2 a2, a 22 a2n x2 b21 b22 .. . b2n 
... .. . .. . .. . ... 

bn ani . an2 ann xn bnl bn2 .. . bnn 
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Urumuuiq 9-mu bj h bij pqbpf! hwumwmma hwJmap pqbp ta, hb­

mhwpwp x j 0 = 1, n) lflnlflntu{uqlllaatpp wpotpabpf! qwpb!P t hwzqbt' 

x j =bjl ·b, +bj2 ·b2 +" · +bjn ·bn mbupnq: 

.Qwap np xj lflnlflntuwqwaatp(! npnzqw~ ta upwq 6hnq, mump 

hwuwqwpqa map upwq Lnt~mu: 
vqwmtap awh, np WqJmuwq 9-p mwppbppg qwquqw~ uwmppgf! 

hwaqpuwamu t lUfljntUWq 8-p hWUlUUJ.lUUlWUtuwa uwmppgp hwqw­
IllUP6(!. 

(3) 

vqwmp matawtntl (3)-(!, qwpnq tap wuhL np WJq ubpnq(! 
hawpwqnpmpJma t mwwu qmatL uwmppgp hwlJ.wllwp6f! h, hbmhwpwp' 
awt.. q~Jpa hwqwuwpmuatpp hwuwlJ_wp.qp tm~muf! hwqwqwp6 
uwmppgp up2ngnq: . 

bpb atpqwjwgatap q~Jpa hwqwuwpntuatpp hwuwqwpq(! 
uwmppgp mbupnq' AX = B h pwquwUJ.wmlJ.btntl hwqwuwpuwa hpqm 

uwubpf! 6wtupg A uwmppgp hwlJ.wllwp6nq ( A-1 -nq), awt.. aqwmp 

matawtntl, np A-1 ·A hwqwuwp t upwqnp uwmppgpa, qumwawap· 

.Pbptap oppawqatp: 

A-1 ·A·X=A-1 ·B 

X=A -1 · B 

Opftuwf.J 4: lnt~bL hbmhJWL hwuwqwpqf!. 

{

x1 +3x2 -2x3 =-3 

2x1 + 7 x 2 - 5x3 = -7 

3x1 -4x2 +x3 = 10 

4:wqutap O_npqwajwa WqJntUWq h hW2DplllUpwp qwmwptap Onp­
qwajwa unqnpwqwa wpmwpumuatp: 4:umwawp' 
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[iiynwwlj 1. lhymuwlj 2. 

XI Xz x3 -3 Xz x3 

-3 Lj 3 -2 XI 1 -3 2 
-7 2 7 -5 -7 2 [!] -1 
10 3 -4 1 10 3 -13 7 

{iiynwwlj 3. U1ynwwlj 4. 

-3 -7 x3 -3 -7 10 

XI 7 -3 -1 XI 13/6 -5/6 1/6 

Xz -2 1 1 Xz 17/6 -7/6 .-1/6 

10 29 -13 I -6 x3 29/6 -13/6 -116 

Lf_bp2!Ifi WllJllLUWl.J.!Ig UUllUUllLU b{ip hWUWl.j_Wpqp bqwl.J.P 
tmbmUJ!. 

13 5 1 
X1 = 6' (-3) -6· (-7) +6·10 = 1 

17 7 1 
X 2 =6·(-3)-

6 
·(-7)-6·10=-2 

29 13 1 
x3 =6·(-3) - 6 . (-7)-

6
·10 = -1 

Opftuwlj 5: lmabt hbmuJWL hwuwqwpqJ!. 

3x1 - 2x2 + 4x3 = 4 

-9x1 +5x2 - 7x3 =2 

-7x1 +3x2 -x3 =14 

- 2x1 + x 2 - x3 = 2 

lJ:wqub(ip GllfllllUUJWfi ul.j_qpfiwqw(i WllJlllUWl.j_ (WilJllLUWl.j_ 1 ): lJ:w­
UlWJlbtnll_ hw2npqwqwfi wpmwpumufibp, l.J.umw!iw!ip WllJmuwl.J. 3-)!: 
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UIJJntuw/j 1. {iiynwwlj 2. 

XI Xz x3 XI Xz 14 

4 3 -2 4 4 -25 10 -4 
2 -9 5 -7 2 40 -16 7 

14 -7 3 I -1 x3 -7 3 -1 

2 -2 1 -1 2 W-2 1 

UIJJDIUW/j 3. 

2 Xz 14 

4 -5 0 1 
2 8 0 -1 

x3 -7/5 115 2/5 

XI 115 2/5 -115 

liJu WllJmuwl.J.mu hbmurqw O.uwtfl.n}umiJ.JnLiilibp w!ih!iwp t l.Jm­
mwpbL pwfi!I np qL}uwll_np mwpp h!iwpwll_np ~t J!Umpbt (wllJmuwl.J.P 
hWUWUJ.WUlWU}uWfi mbqnnl qpnfibp bfi): bpb ll_bpbl.u!ib(ip ll_bp21Ifi 
WllJmuml.J.J!, qmbuubfip, np wqwm WUI}WU!ibp!I hwuwp qllJllLIJJmli mfi!I 
hwll_wuwplll(JJWfi UJ.WJUW!i)!' 

4 = -5 . 2 + 1 . 14 = 4 
2 = 8 . 2 + (-1) . 14 = 2 

tiu4 x3 u x1 tlJ.mlm}uwl.J.w!iubpli hwuwp mfibfip hbmuJWL hwll_w­

uwpmufibp(l 

X1 = 1/5 · 2 + 2/5 X 2 - 1/5 '14 = -12/5 + 2/5 X2 

x3 =-715 ·2 + 1/5x2 +2/5 ·14 = 14/5 + 115x2 

Swtn4 x 2 tfl.ntfl.n}uwqwfi!IIi qwUWJWqw!i wpabp!ibp, x 1 u x 3 tfl.ntfl.n­

}uwqwu!ibp!I hwuwp qumwfiwp npnzw41I wpabpfibp, npn!ip twwll_w­
pwpb!i mpll_wa hwuwqwpq!Ifi : UJu I}bUJ.PmU wumu blip, np hwuwqwpqJ! 
hwuwmbqbtlJ. t u wfiiJli4 pwqumpJWUp tmamu!ibp mli!I, qwu tmamUJ! 
wfinpnz t: 
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Opftuwlj 6: lmatL hwqwuwpnuHitpp hwU:wl.J.wpq[!: 

{

x1 + 2x2 + 3x3 = 3 

3x1 +x2 +4x3 = 5 

4x1 + 3x2 + 7 x3 = 6 

4wqU:tL dnpqWfiJWfi ul.J.qpfiwl.J.wfi WIJ.JntUWl.J.f! h l.J.wmwpbLntl untln­
pwl.J.wfi dnPIJIDfiJwfi wpmwpumufitpp hw2npqwqwfi {!WJLbp, lfumwfiwfip · 
wrumuwl.J. 3. 

Urynwwlj ! . lhymuwlj 2. 

xl Xz x3 3 x2 x3 

1 I 2 3 

5 3 1 4 

xl 1 -2 -3 

5 3 I -5 I -5 
6 4 3 7 6 4 -5 -5 

Urynwwlj 3. 

3 5 x3 

xl -115 2/5 -1 

Xz 3/5 -115 -1 

6 1 1 0 

<!,tmwqw O.hw$nlumpJmfi hfiwpwtlnp ~t, pwfip np ql}uwtlnp mwppf! 
l.J.tltfip qpn: bpt tlbP2Pfi wrumuwl.J.llg hwzqtfip wqwm wfiqwun, qmtu­
fitfip, np WJfi ptpmu t hwl.J.wumpJwfi' 
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6;e1·3+1·5 

<!.tmhwpwp, mpqwa hwU:wl.J.wpqf! tmamu ~mfip (wfihwuwmbqbtlt t): 
Opftuwlj 7: lntabt hwqwuwpntU:fitpp hwU:ml.J.wpqn: 

{

x1 -x2 +3x3 = 10 

2x1 + 3x2 + 2x3 ~ 7 

- x1 + 5x2 + 6x3 - 4 

Uptnmqptfip hmU:wl.J.wpqf! httnhJUlL mtupntl' 

{

X1 -x2 +3xj -10 = 0 

~x1 +3x2 +2x3 -7 ~ 0 

x1 + 5x2 + 6x3 - 4 - 0 

4wqU:t!ip dnpqwliJW!i ul.J.qpfiwl.J.wfi wrumuwl.J. h qwmwptfip 
O.hw$n]:untpJntfifitp, fil.J.wmp mfitfituLntl, np up wruntuwl.J.llg U:Jmupfi 
wfigfitum ql}uwqnp UJntfil! pwg tfip Pilllfimu: 

Urymuwlj I. Urynwwlj 2. 

xl Xz x3 1 
Xz x3 1 

0 jJ -1 3 -10 Xl 1 -3 10 

0 2 3 2 -7 0 5 -4 13 
0 -1 5 6 -4" 0 4 I 9 -14 

Urynwwlj 3. Urynwwlj 4. 

x3 1 1 

xl -11/5 37/5 xl 3 

Xz 4/5 -13/5 Xz -1 

0 6115 -122/5 x3 2 

fllwmwuiuwfi ' x1 =3, x2 = -1, x
3 
=2: 
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q.lDl)u 5. Ulniuuhpu uhpnll 

V ~lllJUllip t, np qbtuJpli bpwqpwtl_npuwli JulillPJllibpJ:! \11WpmliwlJ.mu tli 
utb ll4n4 l}lnl}ln)uwqwlilitp L. uwhUwliwl}lwlJ.mulitp: PliwlJ.wli t, np WJll­
\11PUP JulillPJllibpp tmbnu1J:! lJ.w)utl_wb t utb bwtl_wt.P hwztl_wplJ.Iitpp htm, 
npnlip qiDmiDptl_mu tli dwuwliwlJ.IDlJ.Pg wpwqwqnpb hwuwlJ.wpqpi_libpp 
llp2ngntl_: lijli WLqnJlp}}Uiibp[!, npnlip [!lilJ.wb tli utpbliWJWlJ.wli bpwqptpp 
hpupmu, lJ.wplll1 tli oqmwqlllp !.Plitt upwJii npnzwlJ.P mp\11p ]ulillPplibpp 
hllllilllp: UwlJ.wJii lJ.wu fiiDL. [!lil}hwump ub}}llllfitp, npnup huwpw­
tl_npm}}Jntfi tu mwt.Pu tmbbtm gwulJ.wgwb qbtuJpfi bpwqpwtl_npuwli 
)ufillPp: li.Jll ut}}llllfibpp ll4Pii U1Wmqwlimu t WJUU1bu qnitl_wb upuuutpu 
utlllllll!: v' 

§19. Upuuubpu ubpn.qll tmpJDLiif!: 

I).pmlllplJ.blip qbtuJpfi bpwqpwtl_npuwli JulillhPJ:!, npmtq uwhuw¢w­
lJ.mulitpp hwuwqiDpq[! mptl_wb t hwtl_wuwpmulitpp mtupntl_. 

! =ex +c x +···+c x ---+min I I 2 2 n n 

allxl + al2x2 + ... + alnxn = bl 

a21XI + a22 X2 + ''. + a2n Xn = b2 

x j ~ O,(j = 1,n) 

(1) 

(2) 

(3) 

UpUUJ.tbpu ub!lllllfl4 IDz)uwmbtllu wlihpwdtzm t, np (2) hwuwlJ.wpq[! 
pbp4P WJiiUJ.pup mbupp, mp pfi i_-np r ll4n4 l}lmlm)uwlJ.wliubp ( r:::;; m) 
wpmwhiDJm4wb t.Piitli UJmulibpn4 WJUUJ.bu, np wpmwhWJUlnL}}Jlllli­
litpmu wqwm wfillwulibpf! t.Piitli llJlWlJ.wli : fipnzwlJ.pmpJwli hwuwp 
tupwllJlblip, np WJll l}lnl}ln)uwlJ.wlilibp[!, npnup wpmwhwjmtl_mu bfi 

UJmulibpntl_, ulJ.qpp' x"x2,· .. ,x , l}lnl}ln]uwlJ.wlilitpli tli : liwmwpbtn4 

uztl_wb &L.wl}ln)unt}}Jmfilibp[! lJ.umwfiwlip. 
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npmbq' 

XI = b; + a;,r+l xr+l + ... + a;nxn 

X2 =b~ +a~,r+IXr+l +···+a~nXn 
(3) 

(4) 

Umwgtl_wb (3) hwuwlJ.wpqp dw)u uwup l}lnl}ln)uwlJ.wlilibpf!' 

XpX2, ... ,X, 4_ni_tl_ntU bli hblipp (pwqll.UWjpli), pulJ. U!iwgwb l}lnl}ln)ulll­

\J.wfilibpf!' wqwm: Stqwqpbtn4 htlipp .l}lmpn)uwlJ.wlilibpp wpdbplibp[! 
(1)-p ut2, liU1wmwlJ.wJpli -1>mlilJ.gpwli limJiiUJ.bu lJ.qpblip wpmwhwjmtl_wb 

wqwml}lnl}ln)uwlJ.w(iubpntl_' Xr+l ,Xr+2, ... ,Xn: 

(5) 

(3)-p L. (5)-p wqwm ¢n¢n)uwlJ.wlifitppfi mwtn4 qpn wpdtp 

(xr+l = ... = xn = 0)' lJ.umwuwfip hbfipp ¢n¢n)uwlJ.wfifitpp L. UUJ.WUlW­

\J.Wjpli -1>mlilJ.gpWJp wpdtplibpf!. 

b
. . ' 

x1 = "x2 =b2,···,x, =b,,f=c0 
liJll tntbmul! lJ.ni_tl_mu t hbupwJpli L. hwuwnnm qptl_mu t' 

P(b;,b~,···,b~ ,o,o, ... ,o}tp = c0 

.mbupntl_: JliDiip np blipwqpbt blip (4) UJ.WJUWiip qnJnt}}JnLiif!, WUJ.W 
~Jij tmbmul! lJ.l.Pfip }}ntJLWmpbt.P: 

'Vq..bwJpfi bpwqpwtl_npuwli )ufil]Jlp tmbmUJ:! upUUJ.tbpu Ub}}nqntl_ 
lJ.wmwpbtllu hwliqmu blip npnzwlJ.P pwJtbpp hw2nPllwlJ.wfimpJwli, npnfig 
tm}}JnLiif! lJ.wJwlimu t lipwlimu, np up pwqlluwJpli tmbmupg wfigmu t 
lJ.wmwptl_mu ublJ. mpflzp: up pwqlluwJpli tmbmupg mppzp wfiglibt 
lizwuwlJ.mu t utlJ. lJ.wu up pwfip pwqlluwJpli ¢mpn)uwlJ.wfilitp ¢n)uw­
pplibt fimjli pwliwlJ.mpJWUp wqwm ¢n¢n)uwlJ.wfifibpntl_: up pwqlluwjpfi 
tmbmupg UJmupli wugmul! lJ.wmwptl_mu t ¢1impbtn4 npnzwlJ.P liUJ.wmwlJ.: 

UpUUJ.Lbpu ubpnqp tJntpjntUf! \J.WJWfimu t lipwfimu, np up pwqll­
UWJpfi tmbmupg (pwqpupg) wfigmu \J.WUlWJlbL Ub\J. mppzp WJiiUJ.bU, np 
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lhqwwwqw.rpfi :pm6qgpwJp wpdbp[! l}lnppwfiw, b'w.rpwhbq qtuwmu 
z_ubb'wfiw (bpb l}lfimpqmu t fiUJ.wmwqw.rpfi :pm!iqgpwJp min-[!). f p' ~ 

f P: Uqfihw.rm t, np up pwqpupg u.rmupfi wfigfibtlm (3) hwuwqwpq[! 

lt$n$n}uqp: 4wmwpbtn4 k pqnq pWJtbp qhwufibfip WJfi pwfipfi, np 
Jufiqpp[! tmb-mu mfip L. qumwfiwfip w.rq tmb'ntU[! qwu qhwunqqbfip, np 
Jufiqpp[! tmb'mu z_mfip: v 

Opftuwlj 1: bfipwl)Jlbfip mpllwb' t qb'wJpfi b'pwqpwqnpuwfi Juliqpp 
hbmLJwt mbupnq. 

f = 2x4 -3x5 ~min 

X 1 :8 ~ 2x4_+3x5 } 

x 2 - 6 x4 2x5 

x3 = 4+3x4 -x5 

xj:::: O,(j = 1,5) 

lufil)JlntU xl' X 2 , x 3 $ndn}uwqwfifibp(! qwqumu bfi hbfip: 

<_wUWUJ.WlDWU}uwfiwpwp pwqpUWJpfi tntb'ntU(! qtlJfip' (8,6,4,0,0), puq 

liUJ.wmwqw.rpfi :PmfiqgpWJP wpctbp(! lttlJfip hwqwuwp qpn.rp ( f = 0 ): 

U.rctU mbufibfip WJ'l tntb'ntU(! OUJ.tnpUWL t pb nz_: .Rwfip np x5 

$n$n}uwqwfi[! :pm!iqgpWJp Ub2 umfimu t pwgwuwqwfi qnpb'wqgnq, mu­
mp fipw wpctbp(! qpnJpg uMJtUgtibtlJu :}>mfiqgpwJp wpdbp(! ql}lnppwfiw, 

pbwpqb UJ.WhWUJ.wfibtml x4 wpctbp[! qpn (hbmL.wpwp WJ'l tntbntU(! OUJ.-

mpUWL z_t): Uwqw.rfi x5 wpdbp[! ubb'wgfibtlJu wfihpwdbzm t hbmL.bt hw­

uwqwpqp hwqwuwpmufitppfi WJUUJ.bU, np Xp x2 ,X3 l}lnl}ln):uwqwfi(ibp[! 

z_qwnfiwfi pwgwuwqw!i: 

"bqwmbfip, np X5 wpctbp[! Ubb'wgfibtlJu hwuwqwpqp WllW2pfi hw-

qwuwpntUpg qhbmL.p, np x 1 -p wpctbp[! fimJliUJ.bu qubb'wfiw L. hbmL.w­

pwp qmwfiq z_qw, np x1 -(! qqwnfiw pwgwuwqwfi: bpqpnpq hwqwuw­

pntU[! pntJL t mwtlJu x5 -pfi ubb'wfiWL upfiz_L. J, puq bppnpq(!' upfi1_L. 4: 
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liJUuWUntl, nplqbUqp hbfipp nz_ Up lltmJmtiJwqwfi ii}WllUW pwgw­

uwqwfi, wfihpwctbzm t Xs -p wpdbp[! uMwgfibt upfi1_L. 3: 

.f!wfip np qw pntJl t mwum hwuwqwpqp bpqpnpq hw4wuwpntU(!, 

mump Xs wqwm lltmlm}uwqwfi(! wfihpwdbzw t pbpbt hbfip, WJfimbilitg 

wpmwpubtn4' X2 -(!: fiplqbuqp w4wpwbfip upUlqtbpu dL.wt~tnJ:ump­

. jntlifibpp ubq PWJffi, wfihpwdbzw t hwuwqwpqp bpqpnpq hw4wuw­

pmupg npnzbt Xs -[! L. WJU mhftwl}llbl Ufiwgwb' hw4wuwpmufibpp L. 

:PmfiqgpwJp ut2: 
4:wwwpbtn4 liz4wb' dL.wlltn):umpJmfifibp[!, mp4wb' }ufiqpp(! qpbp4P 

hbmL.JWl mbupp. 

f = -9+312x2 + 7 /2x4 ~min 

X1 = 17 - 3 I 2x 2' - 7 I 2x 4 } 

Xs =3-II2x1 -II2x4 , 

x3 =1+112x2 +712x4 

npp hbfipwJpfi tntb'ntU[! ltlltfip (17,0,1,0,3), puq f = -9: 
liJuu.Wum.J. htfipwJpfi up tntb-mupg wfigmu qwwwpbgpfip ubq mppz}l 

WJUlqbu, np filqwmwqwJpfi !pmfiqgpwJp wpdbp(! fi4wqbg: 

UJdU, pwfip np X 2 L. x4 lltnlltn}uwqwfifibp(! uwfimu bfi !pmfiqgpwJp 

ut2 l}llwqwfi qnpb'wqpgfibpnll, !pmfiqgpwJp wpdbp(! WJtL.u h6wpw4np z_t 
lltnppwg fibJ.., hbmL.wpwp uwwgllwb- tntb-ntU(! lttllfip O\llUlpUwt: . . 

/min = -9, bpp x1 = 17;x2 = O;x3 = l;x4 = O;xs = 3: 

Opftuwlj 2: 

xj , ~ O,(j = 1,4) 

liJumbq hbfipJ! qwqu4wb' t x 1 L. x 2 l}lnlltn}uwqwfifibppg: Pwqp­

uw.rpfi tntb'nUi(! ltlltfip (2,3,0,0), puq f = 0: UJUU WJl pwqlluwJpfi 
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tntbUwfifi wfigfittm hwuwp filtwmtfip, np fiutwmwltwJpfi :tmtfiltgpwJp 

ut2 x 3 -p qnpinuqpg(! pwgwuwt.twu t, htmL.wpwp ltwptw t fipw wpdtp[! 

'1Jll1JP9 uMwgfittn4 :t>mfiltgpwJp wpittp[! tllnppwgfitt (x4 -p wpdtp[! 

utWhutwfittnlJ. cum): bpt x 3 -p wpdtp[! '1Jll1JP9 utinugutwu htmL.tfip 

hwuwltwpqpfi, WutW ltmtufitfip, np fipw wnw2pfi hwqwuwpntU[! }}DLJL t 

mwwu x 3 -pfi utinufiwtm gwfiltwgwb l_Wtllnq (pwfip np mfip .qpwltwfi 

qnpbwqpg), ~ult tpltPnJlll hwqwuwpntti[!' upfil_L. 3 (tpt qtpwqwfigp 3-[!, 

wutw x 2 -[! ltqwnfiw pwgwuwltwfi): 

liJdU upUuttbpu O.L.wtllo]untpJmfifitpp utlt pWJL[! wqwpmttm hwuwp, 

X 
hwuwltwpqp tpltPnJlll hwqwuwpmupg wfihpwdtzm t npnzbt 3 -[! L. fipw 

wpdtp[! mtqw.qpbt X1 -p L. :t>mfiltgpwJp ut2: l..rwmwpttn4 WJil 
O.L.wtlln]umpJmfifitp[!, ltumwfiwfip' 

f = -9 +3x2 -8x4 ~min 

X1 = 5- X2 + X4 } 

x3 = 3- x 2 + 2x4 

xj ?. 0,(} = 1,4) 

npp pWqpUWJpU tmbntU[! ltLPlip (5,0,3,0), j = -9 : 

Plil_uthu tpL.mu t liutwmwltwJpfi :t>mfiqgpwjpg, lipw ut2 umlinq X4 

tllntlln]uwi.Jmlip qnpinuqpg(! pwgwuwqwli t, htmL.wpwp lipw wpdtp[! 

qpnJpg utinugutwu :t>mliltgpwJp wpdhp[! lttllnppwliw: UwqwJli x4 -[! 

hwuwt.twpqp hwqwuwpntufitpp ut2 umlimu t .qpwltwli qnpbwqpgfibpnq, 

pult qw uzwliwqmu t, np X4 -p wpd.tp[! UtinuglitLPU qmwliq l_qW, np X J 

L. x3 tllntlln]uwqwlilibp[! qqwnliwli pwgwuwqwli: 

UJuutllunq, x4 -p wpdbp[! t.twptw t wliqtp2 l_WtPn4 utbwglitt, npnq 

:t>mliltgpwJp wpdhp[! wuqtp2 ltliqwqp (/ ~ -oo ): Umwgqmu t, np 

:t>mliltgpwfi uwMwliwtllwlt l.t litpphpg, pult qw lizwliwqmu t ]uli.qpp 
outmptiwt tmbmu qnJmpJmli l_mlip: 

:.u ... . 
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§20. Upuuutpu utpnq[! [!fiqhwfimp mtupnq 

liJdU [!fiqhwfimp mtupnq gmJg mwfip, pt pfil_utbu t up pwqpuwJpfi 
tmbmupg wfigmu ltwmwpqmu tiblt WJL LDLmlWU[!: 'Uzbup, np WJUUlhq 
uwfipwuwufi l_tfip ptpp WJU PDLDP O.hwtlln]ump JDLUUbp[!, npnlip 
ltwmwptgpfip fiw]unpq bpltm oppliwltlibp[! pliliwplttwu: Qliqhwlimp 
wnuwup, WJq O.L.mtJm]umpJDLlilibp[! ltwmwpqmu tfi UDLJUWUlPUl 
WllJmuwt.tutpp up2ngnq: UwltwJli, w~umtq gmjg mwlip pt pfil_ ­
qwmnqmpJwli hpuwli qpw tli ltwmwpqmu WllJmuwt.twJpli 
O.hwtlln]umpJmfifitp[!: liJq liutwmwqnq tlipw.qptfip, np qbWJpfi 
bpwqpwqnpuwli ]ufiqp)l[! mpqwb t htmhJWL mtupnq. 

f =Yo- Yr+lxr+l- ... - YjXJ- ... - YnXn ~min 

XI =bl -alr+lxr+l - .. ·-alixj - .. ·-alnxn 

x 2 = b2 - a2 1x I - .. ·- a 2 ·X . - • · ·- a2 X r+r+. l) nn 

········· ·· ·· ·········· ······ ··· ··· ·· ······· ·· ····· 

xP ?.O,(p=l,n) 

(1) 

(2) 

npmtq b;?. O,(i = l,r) : lufi.qpmu XpX2 , .. ·,x, tllntlln]uwqwfifitp[! hw­

uwpqmu tfi pWqpUWJ~fi, pult lipw(i hWUWutWtnwu)uwfi pwqpUWJpU 
tmbntU[! ltlllfip' 

f! (bpb2 ,. .. ,b,,o,o, ... ,o), f p=ro (3) 

lijdU, up pwqpupg Ujntupli wliglibtm hwuwp pliliwpqtlip tpltm 
qtutp: 

I qtutp: bfipw.qptlip liutwmwltwJpli :t>muqgpwJp ut2 

Yr +I'Yr+Z,. . ·,yn qnpbwqpglitp[! nl_ .qpwltwfi tli: liJU qhutPntU WJL ' 

pwqpuwJpli tmMwfi wliglihtm wlihpwdtzmmpJmli l_qw, pwlip np 
:t>mliqgpwJp wpdtp[! qutinufiw: Ppnp, tpt wfigmu ltwmwptlip WJL 

pwqpup, WutW Xr+l) ",Xn WqWUl tPDtPnJ:uwltwfi(ibppg npht Utq[! uthmp 

t ptptlip pwqpu, puq qw ltfizwliwqp, np WJU qumwliw qpnjpg uM 
wpdtp: Ujq tllntlln]uwqwlip qnpbwqpg(! pwlip np :t>mfiqgpwjp ut2 
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pwgwuwqwfi t, mum)l WJI} wpmwqpJwm qnu.iwpbtntl. Yo -]lfi' 

:}>mfiqg)lwJ)l wpubpn qubb"wfiw: <!,bmL.wpwp, WJU qbuwmu, :}>mfiqg)lwfi 

qumwfiw )lp u)lfi)lumu wpubpn, bpb xr+l = xr+2 = ... = xn = 0' npn 

qfizwfiw4]1, np (3) pwq]luwJ)lfi tmb"mun hwfiq]luwfimu t olljm]lt.iwt: 

lli]bUJP:bfipwqpbfip, y r+l' y ,+2 ,. • • ,y n qnpb"w4)1gfibp)1 ub2 qw qnfib 

ubql}, npn qpwqwfi t: fipnzw4)1ntpJwfi hwuwp gGqmfibGp y i > 0, npmbq 

j E [r + 1, n]: bpb qnpb"w4)1g Gbpl} ub4)1g wlfbL bfi, WlljW [!Gmpntu bfip 

fipwfig]lg wubfiwubb"l} L. hwuwpmu y i (WJG wl}bLJ1 wpwq ql}lnppwgfi)l 

:}>mGqg)lwJ)l wpubpn): liJUU, UJ.WhUJ.wfibtn4 wqwm l}lnl}lnfuwqwGGbp)l 

qpnJwqwfi wpubpfibp£!, pwg)l x 1 -)lg, l}lnppwgfibfip :}>mfiqg]lwJ]l wpubpn' 

xi -G ubb"wgfibtm u]12ngnq: UwqwJfi x1 -fi ubb"wgGbLJ1u Ujbmp t hbmL.bt 

(2) hwuwqwpq]lG WJfiUjbu, . np pwq)luwJ]lG l}lnl}lnfuwqwfifibp£! 
pwgwuwqwG ~qwnfiwfi: liJI} GUJ.wmwqnqpfifiwpqbfip bpqm qbuw. 

w) bfipwqpbfip (2) hwuwqwpq)l ub2 a1J,a2i,. · ··~rJ qnpb"w4)1gfibp£! 

pntnPn qpwqwG bG: liJu qbuwmu gwfiqwgwb" xi:::- 0 hwuwp 

qmfibfiwfip. 

x 1 "2:.b1,x2 "2:.b2,.··,x, "2:.b,, · 
np)lg hbmhmu t, np x1,x2 ,· · · , xr l}lnl}lnfuwqwfifibp[! ~bG qwpnq 

pwgwuwqwG qwnfiwt: fl.fit qbpwpbpntu t GUjwmwqwJ)lfi :}>mGqg)lwJ]lfi, 

WlljW Gpw wpubpn wfiqbp2 qfiqwq)l X j -fi wfiqbp2 ubb"wgGbLJ1u (pwG)l np 

y J > 0 ): liJU qbuwmu fiUJ.WUlWqwj)lfi :}>mfiqg)lwfi uwhuwfiw\}lwq t)1 

LJ1fi)1 fibppL.]lg L. hbmL.wpwp fipw OUjm)luwl wpubp£! qnJmpJmfi intG)l: 
fimm)l wumu bfip, np }uGI})lpn tmb"mu tmfi]l: 

p) bfipwqpbfip alJ,a21 , .. ·,arJ qnpb"w4)1gfibp)1 ub2' akf > 0, npmbq 

. k E [l,r] : Uju qbuwmu X rfi qwpbLJ1 t ubb"wgfibt n~ wqbLJ1 pwfi bk 
. akf 

~w\}lnq, hwqwnwq qtuwmu xk -fi qqwhfiw pwgwuwqwG: liJGmhbmL., 
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pntnp aki > 0 qnpb"wq)lgfibpp hwuwp qwqumu bfip hw-
akJ 

pwpbpntpjntfifitpn h nfimpmu fipwfig)lg l}lnppn: fipnzwqpntpjwfi hwuwp 
tfipWIJllhfip' 

min(!:.!_)= !l_ 
aki aiJ . 

pntnp WJfi k -bp)l hwuwp, npnfig qtUJ.pmu aki > 0: bpt WJI} upfipumu 

hwpwptpmpJmfin umwgl{mu t up pwfip k- tpp qtUJ.pmu, WUJ.W npUJ.tu i 
qwplliJ. bfip l}tpgfitt fipwfig)lg gwfiqwgwb"n: lipnwm qpttm hwuwp 

b. 
!izwfiwqtfip - 1 = p: UqfihwJut t, np p;::::: 0 t.. x1 -fi qwpbtJl t utb"wgfitt 

a iJ 

ulJ.fiih p: 

Qfirpufittntl' 

xr+l =O,···,XJ-1 =O,x1 =p,xi+l =O, ···, Xr =0, 

qumwfiwfip ufiwgwb" l}lnl}ln}uwqwfifitpp wpdtpfitpn. 

x1 =b1 -,a11 p 

x 1 = b1 - aiJ p = 0 

(4) 

(5) 

""Unp pwq)lun qwqul}wb" t x1, .. ·,x,._1,x1 ,xi+1, .. ·,xr l}lnl}ln}uw­

qwfifitppg, puq pwqlluwJpfi tmb"mun' g ·-n qLJ1fip (4) h (5)-n: 
""UUJ.wmwqwJ]lfi :}>mfiqgpwJp wputpn WJI} pwqlluwJpfi tmb"Uwfi hwuwp 
4tllfi)1' 

(6) 

""Uqwmbfip, np tpt p = 0 , WUJ.W ifiWJWb" pwqllu[! l}ln}utJ.mu t, 

uwqwJfi pwqlluwJ)lfi tmb"mun h fiUJ.wmwqwJ]lfi :}>mfiqgpwJ]l wpdtpn 
ufimu bfi fimJfin: Il-w hwmmq qtUJ.p t h lfnitl.mu t qtpwutpqwb": 
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fip.UJ.bUq}l Ull[wp.mbfip utrUUJ.tbpu aL.wtflnfunt}}jntfifibp.p ubq (2WJ-

lf} , ufimu t (1) hw wqwp.qp i -p.q hwqwuwpmupg np.nzbt x j 

l}mtflnfuwqwfi(! L. fiJlW wp.abp(! UlbqWI)llbl Ufiwgwc} hwqwuwpntUfibp.p L. 
~mfiqgpwJp ut2: liJq qnp.c}nqnt}}Jntfifibp.J:! qwp.b1}l t qwmwpbt' btfibtnl.J. 
anp.qWfiJWfi aL.Wl}mfunt}}jntfifibp.pg: lJ.wmwp.btnl.J. fiz1.J.wc} aL.w$n­

funtpjntfi.fibp.[!' (1)-(2) tufiqpp.J:! qpbp.qp WJL mbupp, np.mbq X; pwqpuwJpfi 

tflntflnfuwqwfil} tfln}uwp.pfiqwc} t x j wqwm tlJ.ntflnfuwqwfintl: Umwgqwc} 

fufil)llp fiqwmuwup fintJfiUJ.bu iqbmp t mumufiwupp.bt 1 L. II qbUJ.pbp.J:!: 

~b.wtflnfunt}}jntfifibJl}l WJl} zwp.p[! Wfihp.wabzm t qwmwpbt Wjfiptufi 
wfiqwu, pwfip qbn ~bfip hwfiqbt 1-p (np.p qbUJ.nmll qmfitlmu t OUJ.mpuwl 
tmc}muJ:!) qwu 11-p (w) qbUJ.pJ:lfi (tuuqpp.J:! tmc}mu ~mfi):l): 

§21. UJ:luUJ.thpu- UlQJmuwqlihp. 

q.np.c}uwqwfimu, uJ:luUJ.tbpu ubpnqnq fufiqpp.fibp. tmc}btJ:lu, wfihpwabz­
mmpJntfi ~qw U):l pwq}l.UWJJ:lfi tmc}mupg wfigmu qwmwp.bt Ubq WJL pw­
qpu):l WJfiUJ.bU, pU~l.lJ.bU fiqwp.wqp.qbg uwfunp.q UJ.Wp.tuqp.w~mu: ~L.W­
l}lnfuntpjntfilibp.p WJl} zwp.p[! qwmwp.qmu t Ulll.JlltUWqlibpll Up2ngnq: 
Sp.qwc} (l)-(2) fulil)lll! (§20) ml.J.Jwtlibp.nq qwqumu blip u):luu.nbpu wnw2fili 

Wll.JntUWq: UjlinthbmL. up Wll.JntUw4.):1g UjntUpli wlig!ibtnt up2ngnq 
umwlimu blip fufiqJlp OUJ.UlJ:lUWL Lntc}mu(!: Dpli~L. WllW2Pii Wll.JntUW4.):1 
qwqubw' liwtu (1)-(2) fuliqpp.J:! (§20) qp.blip hbmL.JWL mbupnt\. 

(1) 

(2) 
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.Pwqp- Uqwm 
UWJpfi wfiqwu- XI ... X; . .. xr xr+l 

lhmtmlu. fib]! 

XI bl 1 ... 0 . .. 0 air+ I 
... .. . . .. . .. .. . ... ... . .. 
X; bi 0 .. . 1 . .. 0 air+ I 
... . .. ... ... . .. . .. . .. . .. 
xr b r. 0 .. . 0 . .. 1 arr+I 

f Yo 0 ... 0 . .. 0 Yr+I 

Unw2):lu Wll.Jmuw4.):1 pwqpuwJJ:lfi tmc}muJ:! ql}lfi):l' 

.P1( b1 ,/j2 , .. · ,b j , .. · ,br ,0,0, · · · ,0 ), 

fp= ro 

. .. x j . .. x, 

. .. al j . .. aln 

... . .. . .. . .. 

... aij . .. a in 

... . .. . .. . .. 

.. . a'i . .. arn 

... rj . .. 'Y_n 

UpUUJ.Lbpu dL.wl}ln}u.nt}}jntfilibJlfi ubq PWJL!! f!UUl (§20)-):1 ~IUUlWJlb1}lu 
(1 )-(2) fuliqpp.J:! qpbJll.J.P hbmL.JWL mbupp (np.mbq. 

pwqpuJ:! l}lnfuwJl):lliqmu t x 1, · · · ,X;-J ,x j ,xi+ I,··· ,xr pwq):lunll). 

f + Y~+fXr+l - ... - r> j - ... - r:xn = Y~ 

X1· + b · JX J + · · · + b ··X· + · · · + b · X = b'. Jr+ r+ Jl 1 Jn n 1 

(3}·(4) }u.lil)llfi m1.J.JwtlibJ101.J. qwqumu blip limJiiwm}ltl.l Ulll.JD\UWq: 

(3) 

(4) 
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.P 

xl 

xj 

X · r 

f 

Uqwm 
wliqwu- xt X; xr xr+l 

lihp 

b' 
1 1 bli 0 blr+l 

... 
b'. 

J 0 bji 0 bjr+l 

b' 
r 0 bri 1 brr~l 

. . 
Yo 0 Y; 0 Yr+l 

bplumpq wrumuwqp pwqpuwJ]lli tmb'mu[! tuplip' 

~2(b~ ,b; ,· · · ,0,· · · ,b~,O,O,· · · , b~ ,· · · ,0 ), 

!P2 - y' - 0 

UI[Jnruwlj 2. 

x j xn 

0 bln 

l' bjn 

0 bm 

0 Yn 

J "Vqwpwqphlip WJii WLqnp]lpU[!, npntl wz}uwmhwu WllW2Pfi wru'm­
uwq]lg wfigmu qqwmwptl]l hp.qpnJl'lltli : liJ'l wligmu[! ppwqwfiwglihtm 
hwuwp liw}u liztlip wnw2pfi wrumuwqmu qtluwtl_np UlWJlJll! qmlihtm 
PWJ~p[!: . 

Unw2pli pwJr Unw2]1fi wrumuwqp liUiwmwqwJpli ~mliqgpwJp mn­
.qmu $1impntu hlip qpwqwU ptl_tp]lg wuhliwutb'[! (pwgp wqwm wfiqw­

upg): Cum §20-]1 qw r j -li t, np(! gntjg qmw qtluwtl_np Ujlllli(!: 

bpltJlnJl'l pwJr lrwqumu hlip wqwm wliqwulitpp L. quuwtl_np. uJwli 
qpwqwli wfiqwulitpp hwpwptpmpJntli[!: Climpmu tfip WJI} 

hwp.wptpntpjntlilitppg lflnpp[!: Cum §20-]1 qw ~ -li t, IlJll! gm]g t 
a!i 

mwwu qtluwl{np mnq[!: 
bpp.nJl'l pwJr "Vzmu tlip qtluwl{np. mnq]l L. uJwli hwmuwfi mt.qmu 

qmlil{n.q mwpp[! L. hwuwpmu lip.l..uli qtluwl{np: 
fitlitliwtntl qtluwtl_np. mwpp.[! wnw2pli uirumuwqmu, lizhlip WJii 

pWJLhP.[!, npnlig oqlimpJwup q]lp.wqwliwgtl]l wligmu hw2npq (tpqpnJll1) 
WIJ.JillUUl q]lli : 
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I. Q.tluwl{np mnq]l pntnp wliqwulihp[! pw<hulimu hlip qtluwtlnp 
mwpp]l tl_pw L. qpmu hw2npq wrumuwqp hwuwUiwmwu}uwli mnqmu: 

II. lpwglimu hlip pwqpuwJpli lflnlfln}uwqwlilihp]l UJntlihp[!: Stl.JwL 
pwqpuwJpli lflnlfln}uwqwlip UJntlimu pp qpuwg qptl_mu t 1, puq WJI} UJWii 
UfiWgWb' tl_wfiqwqfihpntu' qpnfihp. (pwfip np pwqpUWJpli \fln\fln}uwqwfi[! 
umfimu t upwJii up uwhUwliwlflwquwli uh2): 

III . lfliwgwb' wqwm l{wliqwqlihpf! tpwgfimu hlip <tnJll}wlip 
pwliwaL.nl{' 

apj · a;q 
bpq = apq _ _.:...:. _ _,__ 

au 
npmh.q b pq -li ppl{ 2-pq wrumuwqp p -pq m~ q -pq UJWii mwpp.li t] r Oppliwq 1: lmb't( qb'wjpli·b'pwqpwtl_npuwti hhtnL.JWL }uliqpp[! . 

Uqwm 
~ 

Wli.llWU . 

xl 4 
~ 

Xz 6 

x3 8 

f 90 ~ 

f :::::;_ 90 t 2x4 - 3x5 ~ min 

{

x1 = 4- 3x4 + 2xs 

x2 = 6 + 4x4 - x5 

· x3 = 8+2x4 - 2x5 

xj ~ O,(.i = 1,5) 

.. 
xt x2 x3 

1 0 0 

0 1 0 

0 0 1 

0 0 0 
-Ufumuwq 1 p pwqpuwJpli tmb'muli t. 

~ 1 (4,6,8,0,0), f = 90· PI . 

fhunzuwlj 1. 

x4 Xs 

3 -2 \,. 

-4 1 

-2 2 

2 3 ... 
~wuwawJii li~wpwqptl_wb' WLqnpppup f -p mnqmu wqwm wliqwupg 

(90) pwgp, \flfimpntu hlip qpwqwli pl{tp]lg wutliwuhb'[! (3-[!), llJl[! 9lllJ9 t 
mwwu qtluwl{np UJntfi(! (xs -p UJntli[!): liJiimhtmL. x5 -p UJntlimu 
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qtp.gfimu tfip qp.wi.J.wfi pqtp.[! h I.J.wqumu hwp.wptp.mpJntfi fip.wfig 
hwuwUJ.wmwu}uwfi wqwm wfiqwufitp.p (6 h 8) h WJil pqtp.p u)).2h (6/1 h 
8/2): Qfimp.mu tfip WJil hwp.wptp.mpJmfifitp.pg $npp.[!' 8/2: liJfi 9lllJ9 t 
mwwu cn}uwqnp. UUlll[!: Utwpfitp.nq wrumuwi.J.mu 6zqwb" tfi qL}uwqnp. 
UJntfi[! h mrum, np.nfig hwmuwfi mt11mu qmfiqmu t qL}uwqnp. mwpp.[!: 
Cl-L}uwqnp. mwp.p.[! gntjg t lnUltPU, np. pwqpupg UJ.bmp t qntp.U Uqqp X3 -[! 

h fip.Ul $n}uwp.tfi pwqpu Umfip X5 -[!:"'Gnp pU1qpU[!, UJ.Wp.q t, I.J.wquqwiY t 

x 1, x 2 , x 5 $mlm}uwi.J.wfifitp.pg: 

liJchl I.J.wqumu tfip wrumuwi.J. 2-[!, np.[! · wwgfimu tfip qtp.[! Uzqwb" 
mtqnpppup tp.tp pmJtbp.nq: 

g Uqwm 
XI x2 x3 

wfinwu. 

xl 12 1 0 1 

x2 2 0 1 -l/2 

Xs 4 0 0 1/2 

f 78 0 0 -3/2 

Urumuwi.J. 2-p pwqpuwJpfi tntiYmufi t. 
g2(12,2,0,0,4), /p

2 
= 78: 

lhunwwlj 2. 

x4 Xs 
I -. 

0 . 1 I 

-3 0 

-1 1 

5 ~ 0 

• 
liJfimhtmh I.J.pi.J.fimu tfip pntnp. WJfi qwmnqmpJmfifitp[!, np.nfip 

I.J.wmwp.qtgpfi WilJmuwi.J. 1-pg 2-pfi wfigfitwu: Cl-L}uwqnp mwpp[! l.Jlltfip 1-

[!, np[! xrltfi ptp.ntu t pw~u· xrP. $n}uwp.tfi: 4:wmwpttntl 

cihwtltn}umpjntfifitpp hu uti.J. PUlJJ., I.J.umwfiwfip UliiJlllUUli.J. 3-[!: . 

lhynwwlj 3. 

g Uqwm 
XI x2 x3 x4 Xs wfiqwu 

x4 12 1 0 1 1 0 

x2 38 . 3 1 5/2 0 0 

Xs 16 1 0 3/2 0 1 

f 18 -5 0 -13/2 0 0 
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.Qwfip np. f -P. mnqmu wqwm wfiq.wupg pwgp qp.wi.J.wfi wfiqmu zl.Jw, 

mump Ulqjntuwi.J. 3-p pwqpuwjpfi tntb"ntU[! OUJ.lnpUWL t: fmin = 18, np.[! 

umwgqmutwJfiqbUJ.pmu,tpp x1=0, x2 =38, x3 =0, x4 = 12, x5 = 16: 

--J 
Oppfiwi.J. 2: Cl-b"wJpfi b"pwqpwl{npuwfi }ufiqpp.[! mp.qwb" t htmhJWL 

mtupnq. 

x j ·~ O,(j = 1,4) 

4:wqutfip up11UJ.tbpu WilJmuwi.J.. 

g Uqwm 
XI x2 wfiqwu. 

XI 2 I 0 

x2 3 0 1 

f 0 0 0 

lhynwwlj 1. 

x3 x4 

-1 1 

1 -2 

3 2 .. 
Urumuwi.J. 1-p hwUWUjwmwutuwfi pwqpuw)~mb"mufi t. 

g1(2,3,0,0), /p
1 

= 0: 

• 

f -p UlllfllllU I]llUli.J.Ulfi pqtppg wutfiwtitb"[! 3-fi t, htmhwpwp. x3 -p 

UJDLfi[! I.J.lltfip qL}uwqnp: liJI} UJUlfi utlwi.J. qp.wi.J.wfi PMI! 1-fi t, np.nq 
wfigfinq mnq(! I.J.lltfip qL}uwqnp, pul.J pfip[!' l.Jlltfip qL}uwqnp mwpp.: <!.w2np.q 
pwqpu[! I.J.wquqwb" I.J.lltfip x1 h x3 lJlntltn}uwi.J.wfifitp.pg: Lpwgfitfip 

WilJmuwi.J.. 2-[!, oqmlJ.ttntl hwuwUJ.wmwu}uwfi mtqnpppupg: 
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g Uqwm . 
XI Xz wunwu. 

XI 5 1 l 

x3 3 0 1 

f -9 0 -3 

UrumuwlJ. 2-p pwqpuwJpu tmb'muu t' 
g2(5,0,3,0), /p = -9: 

2 

UIJJDlUW/j 2. 

x3 x4 

0 -2 

1 -2 

0 8 

• 
f -p mllllmu upwlJ. l}llWt}wu mwpp[! 8-fi t, npp up2ngml. qmut~mu t 

qJluwtlnp UJntG[!: UwlJ.wJG WJfl UJmGmu l}llWt}wu mwpp ~lJ.w, htmLmpwr 
uzwfiwt}mu t, np GU}wmwlJ.wJpu ~mfilJ.gpwu uwhUwfiw$wlJ. ~t utpphpg 

(!min ~ - oo ): UJu qtU}pmu wumu tfip, np juul}llp OU}mpliwt tmb'ni.u 

qnJntpJmu ~mup (lufiqpp[! tmb'mu ~mfip): 
l).pmnqmpJmu: bpt qb'wJpfi b'pwqpwtlnptiwa }ufil}llmli U}Whwu2timu 

t qmGbt UU}WmwlJ.wJpG ~mulJ.gpwJp uwpupumu wpdbpJ!, WU}W uw}upwfi 
upuuutpu WllW2Pfi WI]JllLUWt}J! tpwgubLJ!, }uuqllp[! pbpmu bfip upfipUntU[! 
qmfil:itmu, put} WJGmhl:imh tmb'mli[! mwfimu fimJfi wtqnpppunt~: · 

OppuwlJ.: bpl:i f = 5x1 - 4x2 ~max, WUJW - f = -5x1 + 4x2 ~ 

~min: 

§22. UlJ.qpfiwlJ.wfi hbfipp (pwq}lup) qmfibm 

U}lu~h WJOU, qb'wjpG opwqpwqnp.uwfi }ufiqppul:ip[! upUU}Ll:ipu ul:ipn­
qnq tmb'l:i!lm, l:iupwqpl:it tup, np uwhuwfiw$wlJ.muutpp hwuwlJ.wpq[! 
mptiwo t npht hl:iupp filJ.wmuwup np.nztlwb' mbupntl: q.c'lwJpfi opwqpw­
qnpuwu npnz }uuqppul:ipntu ulJ.qpfiwlJ.wfi hbGp[! npnzt~mu t wfiup-
2wlJ.wunptu, uwlJ.wJG [!fil}hwump ql:iUJI2mli wuhp.wobzm t WJfi $fimptr 

4:w}utiwo uwhUwfiw$wlJ.muutpp hwuwlJ.wp.qpg, ulJ.qpfiwlJ.wG hbupp 
npnzmli[! lJ.wp.bJll t qmGI:it mwp.pbp. bqwfiwlJ.Gbpntl: .!!Gfiwp.lJ.bup l}llWfip 
wnwuapfi- wnwuapu: 

l. bupwl}lltfip, qb'wJpG opwqpwqnp.uwfi tuGflPlltU uwhuwuw­
.P,wlJ.muul:ip.p hwuwlJ.wp.q[! mp.qwo t upwjfi ( ~) wuhwqwuwp.muutp.p 
86 

mtupntl' 
auxi + al 2x 2 + ... + alnxn ~ bl 

a 21X1 + a 22 X2 + ... + d 2nXn ~ b 2 

········· ·· ···· ·············· ··· ·· .. 

x j ~ 0,(} = l,n) 

(I 

(2) 
(3) 

UJu qtU}pmu Gtpumomu tup lPwgmgp~ .P,mtmtuwlJ.wGGbp 

xn+l , xn+l , .. · ,xn+m, npnfip qmuwpbtntl (1) hwuwt}wpqp hwUWU}W· 

mwutuwu wuhwt~wuwp.muutpp aw}u uwutp.pfi' umwumu tup hbmh.Jwt 

tuullllpJ!. 
auXJ +al2X2 + .. ·+alnXn +Xn+l =bl 

a 21 x 1 +a22 x 2 + ·: ·+a211 X11 +x,z+2 =b2 

········ ······· ··· ··· ··················· ·· 

x j ~O,(j = l , m+n) 

J=c 1x 1 +c2x 2 +· · · + C11 Xn ~max 

(4) 

(5) 

(6) 

Lmob1_11tl (4) hwuwt}wp.q[! lPwgmgp~ $n.PntuwlJ.wGGI:ipp 

GlJ.wmuwuwp, lJ.umwuwup' 

xn+l ;;_ bl -(all XI + al 2x 2 + ... + alnxJ 

Xn+2 = b2 - (a ztXI + Ozz Xz + ... + OznXJ 
........................................ ...... 

x j ~ 0,(} = l,m+ n) 

7) 

8 
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liJUlllpunti, (1)-(3) lufillPPl! pbpqbg (7)-(9) lufiqpp, npf! tm~qw~ t 
hbupwJpG tjml!J.ntuwl.J.wfifibpp fiqwmuwup: <!.tfipwJpfi l!J.nl!J.niuwl.J.wfifibpC 

x x ···x xx···x b(i n+l ' n+Z' ' n+m ' puq wqwm $n$nluwl.J.wfifibpf!' 1 ' 2 ' ' 11 
: 

liJfimhbmh (7)-(9) J:ufiqpp hwuwp wfihpwabzm t qwqubt upUllltbpt 
wrumuwl} h up wrumuwqpg UJmupfi wfigfibtm up2ngnt1 qmfibt lufiqpl• 
OllltnpUWLLlll~ntU(!: 

Oppuwq: Spttw~ t q~wJpG apwqpwtlnpuwfi lufillPp: Cl-tnfibt uqqpfiw­
qwt:i hbfip{!: 
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{

2x1 +3x2 ~ 8 

x1 +4x2 ~ 6 

5x1 +2x2 ~ 9 

x1.:2: O,.xz;;::: 0 

f = 8x1 +3x2 ~max 

'U-bpum~btntiLJlwgmgpi $n$n):uUJqwGfibp, qumwfiwfip' 

{

2x1 +3x2 +x3 .=8 

x1 +4x2 +x4 = 6 

5x1 + 2x2 + x5 = 9 

xj;;::: O,(j = 1,5) 

f=8x1 +3x2 ~max 

fipnzbtntl x3 ,x4 x5 $n$niuwl.J.wGfibp[! hwuwqwpqpg, qumwfiwfip' 

{

x3 =8-(2x1 +3x2 ) 

x4 =6-(x1 +4x2 ) 

x5 = 9- (5x1 + 2x2 ) 

xj;;::: O,(j = 1,5) 

f=8x1 +3x2 ~max 

liJutnbq hbGpwJpu . ljJ.nl!J.nJ:uwl}wGGbpfi bu x 3 , x4 x 5 -(!, Jlllll wqtuut 

l!J.nl!J.nJ:uwqwGGbpi!' x1 'x2x3 -(!: liJfimhbmh IuGqpp tm~mU[! mwpt~mu I. 
utn~llltbpu ubpnqntl (§21) : 

2. bfipwqpbfip qawJpG ~wqpwttnpuUJG lufiqpmu uwhuwfitu­
l!J.wqmufitpp hwuUJqwpq[! mpttw~ t upwJG hwt~UJuwpmuGbpp mbupml' 

a 11 x1 + a12x2 + · ·· + a1,x, = b1 

Gz!Xl + GzzXz + ... + Gz,Xn = b2 

x j :2: O,(j = l,n) 

(10) 

(11) 

(12) 
liju qblllPntU Gbpum~mu blip oawfiqUJq l!J.nl!J.nluUJqmGfibp' 

Y 1 ,y2 , · · • ,ym h (10)-(12) lufirWPI! pbpmu hbtnhJWL tnbupp' 

Y1 =b1 -(a11 x1 +a12x2 +···+a1,x,) 

Yz =bz -(az,xt +azzXz +···+az,x, ) 

xj :2: O,(j = 1,n), y1 :2: O,(i = 1,n) 

(13) 

(14) 

(15) 

(13)-(15) lufiqpmu hbfipwJpfi l!J.nl!J.niuwqUJfifibpu bG YPYz, .. . ,ym' 
X X ···X 

puq wqUJtn $n$nJ:uwqwGGbp[!' t ' z' ' n : 

Pfiilllbu hwJmfi)l t, upulllttnu utplll}Iltl wztuwmbtlJ.U, wfigmu t 
qwmwpttmu up htfipUJJpfi tm~mupg utq mppzpu, np~ · hwuuap 
wfihpwabzm t mGbfiUJt UUJ.WtnUJqWJpG :pmuqgpw qUJlutlw~ Gnp tlmtllll· 
J:uwqUJfiubppg qwlutiUJ~: liJq GUJ.wmwqntl fitpum~tfip odwOI}lliiJ 
filllWtnWqWJpU :pmliqgpw hbtnhJWL tnbupnq' 
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(16) 

Stqw.qpbtnl.J. (13)-pg yl'y2 , ... ,ym tllntllnluwqwfifitpp wpdtpfibp[! 

F -p ut2, u qwmwpbtnl.J. fiuwfi wfiqwufitpp upwgmu, umwfimu tfip F 
:}>mfiqgpWJp mtupf!' wpmwhwJmlJ.wa wqwm tllntllnluwqwfifitpnl.J.: 

F=(b1 +b2 +···+bm)-((all +a21 + .. ·+aml)xl + 
+(a12 +a22 + .. ·+am2 )x2 +· .. +(a1n +a2n + .. ·+amJxn) -Hnin (17) 

liJdU, oqml.J.btnl.J. (13)-(17)-pg qwqumu tfip upUUJ.tbpu WllJmuwl.JI!, mp 
ummquwfi mnq[! u UJntfi[! wwgfimu tfip oqml.J.btnl.J. (16)-pg: liJfimhtmL. 

uplitqtbpu uL.wtllnltJmpJmfifitpp oqfintpJWUp y;(i = l ,m) 

tllntllnluwqwfifibpf! qmpu tfi pbpl.J.mu htfippg u umwfimu qpn wpdtp: 

.Qwfip np y 1,y2 , ... ,yml}lntllnluwqwfifitpp wpdtpfibpf!, f!UUl tmpJwfi, 

hwtJ.wuwp tfi qpnjp (nptqbu hwtJ.wuwp utampJmfifitpp 
mwpp.tpmpJmfifitp), mump F :}>mfiqgpwJp min wpdbpf! fimJfitqbu tqbmp 
t hwtJ.wuwptJ.P qpnjp: 

.Qwfip np F?::. 0, puq min F ?::. 0, mump hfiwpwl.J.np t tpljm 

mwpptpwlj. 
w) minF > 0: Uw uzwfiwqmu t, np (13) hwuwqwpqf! ~mfip n~ up n~ 

pwgwuwqwfi tmamu, npp hwuwp y 1 = O,y2 = O, ... ,ym = 0 (hwljwnwq 

qbtqpmu min F?::. 0 ): Uqqpfi·wqwfi (10) hwuwqwpqf! fimJfitqbu ~mfip n~ 
up n~ pwgwuwl.jwfi tmamu: Ujumtqpg htmL.mu t, np gwfiqwgwa 
qawJpfi apwqpwtJ.npuwfi lufiqpp (10) uwhUwfiwtllwqmufitpntJ. tmamu 
~mfip: 

p) minF = 0: liJu qbtqpmu (10) uwhUwfiwtllwqmufitpnlJ. qawJpfi 

apwqpwl.J.npuwfi ltJfiqppfi mfip tmamu, npf! qmfibtm hwuwp, fiwlu tqbmp 
t tllfimpbt uqqpfiwqwfi htfipf!, wpmwhwJmlJ.wa hpufiwl.jmfi 
tllntllnluwqwfifibpntJ.: 

bpt lufi.qpp uqqpfiwqwfi htfipwJpfi tmamlif! l}lfimptwu hwfiqtl tfip 
(p) mwpptpwqpfi, WUJ.W zwpmfiwqmu · tfip lufi.qpp tmamui!' npnfibtnl.J. 

f fitqwmwljwjpfi :}>mfiqgpwJp max wpdbpf!: liJI} fitqwmwqnl.J. 1.J.bP2Pfi 

upUUJ.tbpu WI1Jmuwqpg pwg tfip pnqfimu F -p hwuwtqwmwultJwfi mnq[! 
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u Y1,y2,··· , ym l}lmlmluwljwfifitpp UJmfibpf!: Umwfimu tfip up 

WllJmuwq, npmtq htfipwJpfi tllmlmluwl.Jwfifibpf! lufi.qpp hpufiwqwfi tlln­
tllnluwqwfifitpfi · tfi, npf! u hwuwtqwmwultJwfimu t uqqpfiwqwfi 
htfipwjpfi LntOUWfi[!: 

1.Tzbfip, np WJI} WllJmuwljmu ummquwfi mnql! 1t uJmfil! wwgt)ntu tfi 
f :}>mfiqgpwJp tllntllnluwqwfifitpp qnpawqpgfitpmJ.: 

Oppfiwq: SptJ.wa t qawJpfi apwqpwtJ.npuwfi htmuJWL lufiqppf!' 

7 
x1 +x2 +7x3 +2x4 =-

2 
. 3 

2x1 -x2 +3x3 +3x4 =-
2 

2x1 +2x2 +8x3 +x4 =4 

xj?::. o,0 = 1,4) 

f = -5x1 +10x2 -7x3 +3x4 ~max 

1Jtpumabtn1.J. odwfiqwi.J l}lntllnluwqwfifitp u upwdwuwfiwq max- p 
lufiqppf! ptpbtnl.J. min-p l.J.wpnq tfip qptl. 

7 . 
Y1 =--(x1 +x2 +7x3 +2x4 ) 
. 2 

3 
Y2 =--(2x1 -x2 +3x3 +3x

4
) 

2 

y 3 =4-(2x1 +2x2 +8x
3 

+x4 ) 

xj ?::.O,V=1,4}y; ?::.0,~=1,3) 
- f = (-5x1 + 10x2 -7x3 +3x4 ) ~min 

Odwfiqwl.J. fitqwmwl.J.wJpfi :}>mfil.J.gpwfi qmfitfiw htmuJWL mtupf!' 

F = Yt + Yz+ Y3 -Hnin 

Stqw.qpbtnl.J. WJumtq Yt ,y2 ,y3 -p wpdtpfibpf! qumwfiwfip' 

F = 9-(5x1 +2x2 +18x3 +6x4 )-+ min 

OqmtJ.btntJ. lufi.qpp uuwl}lnlutJ.wa mtullpg' l.J.wqutfip upUtqtbJ2U l Wll-
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Jmuwq{!, mp ummqthufi mnrm h UJmfig wwgtjmu t J:!Um F :PmfiqgpwJ]l 
l.jlmpntuwqwfifitpp 'lllPawqpgfitpp: 

lhunwwlj 1. 

Uqwm 
Ummquwfi 

0 0 0 0 1 
wfiqwu-

fib]l y 3 

4:wmwpttnlJ upuuut~u ohwl}lnltJntpjntfifibpJ:!, qumwfiwfip html.JWL 
wrumuwqfibpJ:!' 

UIIJlllUW/j 2. 

Ummqlilllfi 
0 0 0 0 

Ummquwfi 

UiijlllUW/j 3. 

<tfipll Uqlllm 0 0 0 0 1 
l.jlnl.jlnltJlli-wfiqwu-~~~--~--+--+--+----+---1----r-~ 

qwfifibJl fihJl 
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UiijlllUW/j 4. 

<tfi~]l Uqwm 
Ummquwfi 

0 0 0 0 
l.jlnl.jlntuw- wfiqwu-

Ummquwfi qllififitp fitp xl Xz x3 x4 Yt Y z YJ u 

Xz 0 0 0 0 -15/10 10/ 18 -6/ 18 11/18 

x3 l/2 0 0 0 5/10 6/ 18 0 -3/ 18 

0 0 0 0 0 14/ 18 6/18 10/ 18 

.Qwfip nJl wrumuwq 4-mu odwfiqwq tjml.jln}uwqwfifihJlJ:! ' y 1 , y
2

, y
3 

htfi~pg pwgwlJwJmU tfi (l}nLJlU tfi h\J.ht hbfipl1g), puq odwfiqwq 
:PmfilJg]lwfi ( F) hwubt t llJl min wpat~pfi (min F =0), lizwfiwlJmu t, nJl 
uqqpfiwljwfi htfipwJJ:l.fi tmamul! qmfiljwa t: 

liJdU wrumuwq 4-pg pwg tfip Pilllfimu F-p UlllilJ:! L. y 1 , y
2
,y

3 

odwfiiiwq l.jlnl}lnltJwqwfifibJll1 UJmfihp[!' umwfimu tfip llii]Jmuwq 5-J:!, 
nJlmhq ummquwfi mm1l! L. UJI1lfiJ:! wwgfimu tfi~ oqmlJbtn4 f 
:PmfilJgllWJp htmhJWL mtu~llg . 

- f .= - (- 5x1 + 10x 2 - 7x3 + 3x
4

) ~min 

lhunwwlj 5. 

<tfi~p Uqwm Ummquwfi 
5 -10 7 -3' 

tlml}lntuw- wfiqwu- U!Qil 

qwfifitp fibJl Ummquwfi 
x l Xz x3 x4 

UJntfi 

Xz 0 -10 0 1 0 -15/10 

x3 l/2 7 0 0 1 I ~/101 
xt 0 5 I 0 0 0 
-j 7/2 - 0 0 0 215/10 

• CfimJlhtn4 wrumuwq 5-mu qtluwqnJl IDWJlJl h ljwmwpttntJ wtignu) 
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hw20J.lll WllJmUw\lll, ljumwuwup' 

lhynwwlj 6 

~tu 12p. Uqwm 5 -10 7 -3 
1.}111\}lD J:u w- WUJlWU-
qwuuhp utp Xz x3 x4 

Xz 3/2 -10 0 1 3 0 

x4 1 -3 0 0 2 1 

XI 0 5 0 0 0 

- ! -18 0 0 0 

luuJlPp tmomuu wtl_wpun{mu t · WllJmuwl[ 6-ntl_, pwuJ;t np 
· UU}WtnwlJ.wJpu :J,>mulJ.gpwJp tnilllmu pntnJ.l . ul.wppbp[! n~ llJ.lWlJ.Uiu tu 
(oUitnpU:wtmpJwu UIWJUWU[! pwtl_wpwptl_mu t): OU}tnpU:wttmomU:[! l[J]lup' 

x1 = O,x2 = 3 I 2,xJ. = O,x4 = 1, pul[ max/ = 18 

3. bupwllJ.lbup, qbwJpu opwqpwtl_npuwu }uuqpmu uwMwuw­
lflwlJ.mU:ubpp h~U:wl[wpq[! mp4_wo t U:pwJu (~) mbupntl_: liJu JlhU}PmU:, · 
ubpumobtn4 tpwgmgp~ lflnlfln}uwl[wuutp, uwMwuwlflwl[mU:utpp 
hwU:wl[wpq[! ptpmu tup hwtl_wuwpmuutpp mtupp, pwJg p 
mwppbpntpJmu wnw2pu Jlhll}Pp, LJ.lWf_Jntgp~ lflnlfln}uwl[wuuhp[! WJU 
qtU}PmU: ~bup lJ.wPilll hwU:wphL htupwJpu, pwup np m4JwL htupwJpu 
tntomul! lJ.!Pup n~ pmJtwmptw: liJll U}Wtnllwnn4 uwMwuwlflwl[mU:utpp 
hwuwl[wpq[! hwtl_wuwpmuutpp mtupp pbpbtmg hbmn, }uullJ.lp tmomU:[! 
mwptl_mU: t WJUU}hU, pu~U}hU ul[wpwqptl_bg bplJ.pnpq qhU}PntU: 

UJUU}hu, tupwllJ.lbup qbwJpu apwqpwtl_npuwu }uuqpp[! mptl_wo t 
hbtnhJWL mbupntl_. 
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{

3x1 +5x 2 +2x3 ~8 

x1 +2x2 +4x3 ~ 12 

2x1 +x2 +x3 ~ 6 

X j ~ 0,( j = 1,3) 

f=4x 1 +7x2 -3x3 -+max: 

vhpU:mobup tpwgmgp~ lflnlfln}uwl[wuubp 

{

3x1 + 5x 2• + 2x3- x4_= 8 

X1 + 2X2 +4X3 - X5 - 12 

2x1 + x2 + x3 - x6 = 6 

X. ~ 0, (j = 1,6) 
) 

f = 4x1 + 7 x 2 - 3x3 ~max : 
bpb hwU:wl[wpq[! tmohup tpwgmgp~ l}mlfln}uwl[wuutpp ul[wmuwup, 

,lJ.umwuwup' 

{

x
4 ·= - 8 +3x1 + 5x2 + 2x3 

x5 =-12 +x1 +2x 2 +4x3 

x6 = - 6 + 2x1 +x2 +x3 

·x. ~ O,(j = 1,6) 
J 

f = 4x1 + 7 x 2 - 3x3 ~max : 
UJu qhll}Pmu tpwgmgp~ lflnlfln}uwl[wuuhp[! htupwJpuhwuwptutup 

lJ.WJ.lill1, pw(ip np (ipwug wpabpuhp[! lJ.tP(ib(i pwgwuwqw(i 

( xt = Xz = x3 = 0, x4 = - 8, Xs = - 12, x6 = - 6 ), np[! n~ pmJtWtnpbtJl 

tmomu t : 
UJq U}wmnwnn4 uwhuwuwl}lwl[muubpll hwuwl[wpq[! hwqw-

uwpmuutpp mtupp ptphtmg hbmn ulJ.qpuwlJ.tuu htupp npnzmul! lJ1bmp t 
~wpntuwlJ.hL WJUlJ1hU, pU~UibU ul[wpwqptl_bt t bplJ.pnpq JlhU}PntU: 

{

y
1 

= 8 - (3x1 + 5x2 + 2x3 - x4) 

y
2 

= 12 - (x1 + 2x 2 + 4x3 - x5 ) 

y3 = 6 - (2x1 +x2 + x3 - x6) 

x j ~ O,(j = 1,6), y ; ~ 0 , ~ = 1,3) 

- f = - (4x1 +7x2 .,- 3x3 ) ~min 

F = y, + Yz + Y3 ~min : 
4. bupwllJ.lhUp qbwjpU opwqpwl.Jnpuw(i }uUllJ.lllLU 

qmuutpp hwuwl[wpq[! mptl_wo t tuwnJ! mbupm{: 

uwMwuwlflw­
liJU qhUII!ntU 
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Jmpwpwui.Jmp uwhllwuwt}lwl.p1wu hwuwp 4.wpqmu bup WJUU{bu, 
]1u~U{bU ul.pupwqpt}bg uw):unpq bpbp qbU{pbpmu: bpb qOl.uJpU 
bpwqpwtlnpuw(i J:uuqp]1 hwuwlJ.wpqmu lJ.w qnub ublJ. uwhllwuwt}lwlJ.mu 
hwtlwuwpuw(i (=) lJ.wu uta m hwtlwuwp ( ~) mbupnt}, lllUJlll 

ulJ.qpuwlJ.wu htup]1 tjlumptm hwuqntu t tplJ.pnpq qbUJPpu : 
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Op]1uwlJ. 1. 

{

XI+ 4x2 ~ 30 

2x1 -3x2 $ 6 

- xi+3x2 $ 10 
{

x1 + 4x2 -x3 = 30 

~ 2x1 -3x2 +x4 =6 

- x 1 +3x2 +x5 = 10 

XI ~ O x2 ~ 0 xs ~· o. v=1,s) 
f = 5x1 +4x2 ~max 

{

y 1.= 30-(x1 +4x2 - x 3 ) 

x4 = 6 - (2x1 -3x2 ) 

x5 = 10 - (-x1 +3x 2 ) 

x5 ~ 0, V = 1,5), y 1 ~0 
f = 5x1 + 4x 2 ~max 

F=yi ~min 

lJ.wu F = 30-(x1 +4x2 -x3)~ min 

Op]1fiwlJ. 2: 

{

3x1 +x2 -x3 ::; 12 

2x1 +2x2 +x3 ~9 

4xi +2x2 +3x3 = 10 

x1 ~ O,(j = 1,3) 

{

3x1 + x 2 -x3 +'i 4 = 12 

~ 2xi+2x2 +x3 --x5 =9 ~ 

4x1 +2x 2 .+3x3 = 10 

x1 ~ O,(j = 1,5) 

f = 5xi- 3x2 ~min f = 5x1 - 3x2 -+min 

{

x4 = 12-(3xi +x2 - x3 ) 

~ y 1 = 9-(2x1 +2x 2 +x3 -x5 ) 

Y2 = 10-(4xi +2x 2 +3x3 ) 

f = 5xi - 3x2 ~min 

F = y 1 + y 2 ~ min 

qwu . -F = 19 i.. (6xj '+ 4x2 + 4x3 - x5 ) ~min 
Op}lfimq 3: . 

·'- ·{2x1 ~3x2 + 2x3 = 7 ·{2x1 -f.3x2 + 2x3 = 7 
3x1 -2x2 +3x3 ';?.8=> 3x1 -2x2 +3x3-x4 =8 => 

x1 +5x2 +2x~9 x1 +5x2 +2x3 -x5 =9 

·xi ';?. O,(j = 1,3) xi ~ 0,( j = 1,5) 

f=4x1 +7x2 -+max · f=4x1 +7x2 ~max. 

· {y1 = 7 -(2x1 +3x2 .+2x3) · 

=> ·. y 2 =8~(3x1 -2x2 +3x3 -x4 ) 

y3 = 9-(x1 +5x2 +2x3 -x5 ) . 

x1 ';?.0,(f=1,5),y; ~O;(i=1,3) 
- f =-(4x1 +7x2 )-+ min 

F = Y1 + Y2 + Y3 -+min 

qwu F=24-J6x1 +6x2 +7x3 -x4 -x5 )-+min 

fJ.]lliJmfmpJlizO: UJ.i1lll!tbpu wrumuwqGbpf! (§21) qlllqubt:Pu ummqulJ.lfi 
mrum . h . UJDlfil! pwg bOp JHlqbt, WJG tbwfipuipbnGbtnt GU{wmwqmJ.: 
UwqwJG §22-p op}lG~qmu GpwGp ~bpwqwGqGbt bGp: UJq op}lGwqp 6i'Jlll 
wruntuwqp up2rignq. ' gmjg mwGp GpwGg oqmwqii.pbllwG &hbpf!: 
'UquuilbGp, np GpwGg u}l2ngn\{ umrttqmu hOp GUiwtnuiqwJpG. ~l>n.tGqgpwJp 

. Ullirlmu 1)\lhii!Inzuw"PJmaf!: . . . · 
· . VUIW~wq~JJ.10 ~mGqgpwJp tnllllntU wqwm w(iqwuf! umwgqmu t 

• uumtquwa uJwG : h hwuwUiwtnwu):uwG wqwm wGqwuGbp}l wpmw­
IlPJllltGbp}l hwGpwhwz\{wqwG qmuwp}lg: 

I \f~' ' -18 = -10 ' !_ - 3 •1 + 5 ' 0 . 2 
'vutwmwlJ.wJ]1G :t>mGlJ.gpwJ}l tnllfl11 gwGqwgwci wGqwu (pwg}l wqwm 

wGqwupg) ulhwg\{mu t utnmquwG h hWUWUIWUlWU}:uwfi UJWfi wfiqwu­
Gbp]1 wptnWI}:IlJWtfibpp hwfipwhwzqwqwfi qmuwp]1g hwGwb ummquwa 

lhilllP bWUuill!WUlWU}:uwfi Wlil}WU(!: 

Oppfiwq: -43 = -10 · 3-3 · 2 + 5 · 0-7: 
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U~JlWllJ:l.bCip ntCib(ip C),bulJpU bpwq,pwtlnpuw(i fuCi@p i!fu:lhWCimp 
u1hupn4. 

f = CJXJ + C2X2 + ••• + CnXn -4 max 

a11x1 +a12x2 +···+a1nXn '5.h1 

a21X1 + a22X2 + ... + a2nXn S b2 

a,1x1 + a,2x2 + ··· + arnxn s b, 

Or+JJX I + ar+l2X2 + .. • + Or+JnXn S hr+I 

. . 

aux1 +ak2x 2 +···+aknxn sbk 

ak+/ 1X I + ak+I 2X 2 + ... + 01c+1nXn = h1c+1 

xi ;?: 0,(j = I,n) 

(1) 

(2) 

(3) 

lpwgntgJ:i! nt p·w9wuwqwCi Xn+l, Xn+2, · · ·, xn+lc l}lnqmfuwqwCiCihp 
Cihplintl'rbtntl, (2) hwuwqwpqf! pbphCip hwtlwuwpntuCihpp mhupp:Umwg­
tlwa fuCiqp.p huniwp qwqd.mu hCip ctnpriwCip tlhpwtJ:mtutlwb Wl)Jntuwq 
(§17)' hwtnqwgCibtntl CiutwmwqwJ)lCi ~tCiqgpwJpCi wnwuapa uinq: 
liJOnl.hbUlu hw2npriwqwCi Wl)JntuwqCihpp up2ngnq umwCinuI hCip tuOllJ:l.p 
LntCtntdtF lmOUwa hw2npriwlJ.wCintpJntCil! CibpqwJwgCihCip hhmhJWt 
pWJtbpntl: 

Unw2pu PWJt: bpb tuCiqp.mu qwCi wqwm Ci.zwCip l}lni.tintuwqwCiCihP; 
WUJ.UJ (ipwCip uipuiwpuntu hCip up Wl)Jntuwqpg Ujntupu wCigCihtnt 
up2ngntl: .. · . . . 

bpqpnpri pw)i; bpb qpnJwqwCi uinqhpnui qwa pwgwuwqwa CitlljCifl 
wqwm w(iqwuubp. wui.w (-1)-ntl . pwquwUJ.1,Umqbtntl qpbphCiJ.! •.. · ll! 
pwgwuuiljwap.: UJlimhbtnk ctnpriwCip tlhpwtJ:mtutlwa dhwtJ:m.tum~ 
}lJntCiCibpp up2ngntl wpmwpunut bCip qpnCihpn: 

bppnPil puiJt= bpb nput U1IlJ11! UJ.WpntCiwijutu t pwgwuwqwcl u.zwG}l 
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wqwm wG11wu, qtluwtlnp. mwp.p.[! [!Gmpb1ntl WJIJ: mlll1..ttg, O.hwqm]umu bfil! 
WJG Il! pwgwuwqwGp: 

Onp.pnpq Plll.JL: Cwpn1Gwqmu tGp u)l WllJmuwqpg UJntupG wfigfitm' 
qt.Juwtlnp. mwp.p[! (!Gwp.bLntl upuuuhpu ubpnq)l WLqtlflflpuntI upfiflt 
OUJ.UlpUWLillPJlllfi hWJUlWGpzfl mbq]1 mGbGwm: 

BntJg mwGp tmauwG rntqnp.ppllf! oppGmqp ufl2ngnt1: 
Op.pGwq: LmO-bt qbwJflG Gp.wqp.wl{np.uwG hhmhJWL ]ufi!]}ip.(!. 

f = 5x1 +3x2 -x3 +4x4 -6 --t max 

2x1 +x2 +3x3 -x4 3 

3x1 -x2 +x3 +2x4 =16 

4x1 -x2 +2x3 +6x4 ;::: 25 

x 1 +4x3 +5x4 ~ 23 

xi ;::: O,(j = 1,4) 

<.wuwqwpqp wnw2flG tpqm hwt1wuwpn1uGbp.[! qp.bGp qpnJWqwfi 
mtupntl, · ]mq bppnPil m inppnp.q wGhwqwuwpn1ufibpp hmuwp 
Gbpumbblip tpwgmgfil $n$n]uwqwGGbp.: Uwpu}lumup ]uGIJ:}lp.[! pbp.bfip 
llpG)lUmU}l L. wpmwqpbGp lUJG hbmL.Jrnt mbupntl. . 

- f = 6 -5x1 +3x2 +x3 - 4x4 --t min 

0=3-2x1 -x2 -3x3 +x4 

0 = 16 - 3x1 + x 2 - x3 - 2x4 

X5 -25+4x1 -x2 +2x3 +6x4 

x 6 = 23-x1 -4x3 -5x4 

xi ;::: O,(j = 1,6) 
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UJunzuwlj 1. 

PwqJm Uqwm _x, _ X2 X3 _X4 
(hbfig) wfinwufit11 -

0 3 2 l 3 -l 

0 16 3 -l l 2 

X5 -25 -4 l -2 -6 

x6 23 l 0 4 5 

-f 6 5 -3 -l 4 

Unw2}lfi ml.1Jlli hbfip}lg wpmwpubfip qpnfi, npp hwuwp qtluwl{np 
mwpp [!fimpbfip UlJll ml.1Jllig l-[! h wfigfibfip hw2npq · Ull1JillUW4]1fi' 
qwmwpbtntl chlpqwfip qbpwqmlul{w~ uhwl}lnlumpjntfifibp: 

4umwfiwfip' 
UJunwwlj 2. 

Pwqpu Uqwm _xi X3 _X4 
(hbfio) wlinwufibn -

Xz 3 2 3 -1 
~ 

0 19 5 4 1 

X5 -28 -6 -5 -5 

x6 23 1 4 5 

-f 15 11 8 1 

• 
UJU UlllJiltuUlqntU qtluwl{np mwpp[! qmlimU blip 11-}l Ill 

min - - -- - = - -}l u}l2ngnq h Ulli!JfiDLU hw2npq Ull1JillUU14)1. 
(

3 19 -28 23) 3 . 
2' 5' -6 ' 1 2 . 

I · 
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UI[Jnwwlj 3. 

Pwq]m Uqwm 
_X2 X3 _X4 (hbfio) wfiqwufibn -

x, 3/2 112 3/2 -112 

0 23/2 -512 -7/2 7/2 

X5 -19 3 4 -8 

x6 43/2 -112 5/2 1112 

-f -3/2 -l 112 -17/2 13/2 

• Qlimpbtntl quuwl{np mwpp[! limJfi uqqpmlipnq, WJU pwJtmu wqwm-
qmu bfip pwgwuwqwli wqwm wfiqwupg : 

UJuniuwlj 4. 

Pwqpu Uqwm ' x - X3 X5 (htlio) wliqwulitp - 2 -
x, 43/16 5/16 20/16 -1116 

0 51/16 -19/16 -28/16 7/16 

X4 19/8 -3/8 -4/8 -l/8 

x6 135/16 25/16 84/16 l l/16 

-f -271116 -49/16 -84/16 13/16 

• 
Qfimpbtntl quuwl{np mwpp[! 7/16, wqwmqmu blip bpqpnpq 

qpnJwqwli mnq]lg : 
UJunwwlj 5. 

Pwqpu Uqwm 
_Xz X3 

(hbfii:>) wlinwulitn -
x, 22/7 1/7 1 

X5 51/7 -19/7 -4 

X4 23/7 -517 -1 

x6 24/7 24/7 8 

-f -160/7 -617 -2 
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.Rru!ip np 5-pq rurumuruqmu UUJ.lllUllllqlllJ}l!i :i>m!iqg}lruJ}l umIJ}l (!Ill.DP 
mrup.pbp}l (ruqrum ru!iqruU{! lt!i~ hruz-qmu) Ill qpruqru!i t!i, mumli 

umrug4bt t }u!iqp}l OUJ.UlPUllll tntbntU{!: 

160 22 - - 23. 
I" =-· - tpn X =-,X2 =0,X3 -O,X4 - 7· . 

}mtJX 7 ' ¥ I 7 
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. .. . . ·. . . 
·.·· .. 

, · · q.tntlu 6. q.biuJltli bp.U1qt\\il(npuwli.hpqU14lmtpJwli 
. mhuntpJntli 

· U"\l!pbUrum}llJ.wJ}l mruppbp pwcJ}l6Cihpmu hw!iq}lutmll ta, WJUutbu 
qnf1.}\.(jb'i 1lJ:ll:lwl@ntpJWCi }:lbnpbuCibp, npnCig}lg JntpwpwCivmPI! pntJtW­
mpnt!S:.l} '[!ulh mptlwb mbuntpJwu, npnzwqp hwumwmtlwb opbCipubpnq, 
l:fwntl.tQflt Ubq WJl utCitpllU WJCiutbu, np wnw2}1Ci}l ppw\lwg}lntpjntCipg 
wCillfl2illU{bu p_tuntu t bpqpnJ:lq}l }lpwtlwgpmpJntCi{!: 

t:i.owJpCi b"pwqpwtlnpuwG ub2 GntJCiutbu hwGq}lU[ntU bG bpqw ­
l:l}ln1.}:lJUlU pbnpbUGbpp hpwGwJ.li oppGwqGbp: ~GWJWb WJG pwG}lG, np 
nuui WJI} pbnpbuGbp}l }uCiq}lpGbpp tmhntuGhp.I! qwmwpqmu bG qpqGw4}1, 
wJCilltwubl:iwJUplf CipwGp nt GbG U:qqp~uGpwJpG qwphnp hbmL.u1CipGbp: 

. . 

§ 24. q.o lltnJuwqwpd hpqwldi Juuajlpubpp dl.twijhpi.qmun 

Pm! X1 + a,n2X2 + ... + am,,xn '5:. bm 

x 1 ~ 0, 0 = 1, n) 
VIllJG uitlJwtGbpm{ mptlwb t q.o ubq WJt.tuGq}lp. 

<p = h1Y1 + h2Y2 + ... + bmYm ~min 

a11Y1 +a21Y2 + .. ,. +am1Ym ~ C1 

a12Y1 + a22Y2 + ... + am2Y m ~ C2 

(2) 

(3) 

(4) 

(5) 

lOJ 



. · -.;..· 

y,;ac>. v::;1,m) ·• <6> 
~wlIMwmbttill (1)-(3) L (4)- (6)}u0qpp0bpn; 4aijl1lll1hOj2 hhmkJUlL 

op}lOW!Wi.IJ.ntpjntOObpn. . . . ... , . 
1. (5) uwhUUIOwi.IJ.uilJmuObp}l hwuwlJU1Pqp l}lni.IJ.n)uUlqwOObp}l qnP;. 

mult}lgObp}lg qwqu4wb uwmp}lgn hwOq}luuiOmu t . (2) hwuuiqwpq}l 
hwUWUIWUlWu)uwO uwmp}lg}l UlpW0UUJD0wgtlwbt! · (tnfu\bP.l! . i.IJ.il)uw­
p}104wb UJntObpntl): 

all a21 ... aml all al2""aln . . .. ~ 

A
, = a12 a22 ... am2 . A = a21 a22 ... a2n · 

' . 
----~-- -------

2~ (5) uwhtiwawi.pwqmuObp}l hwuwqwpqn qwqutlwb t n1 i.IJ.ni.IJ.n­
]uwqwOObp}lg kn p4ti4 uwhUwOwi.IJ.wqmuObp}lg, }luq (2) htuuwquipqt!' n 
i.pni.pn]uwlJ.wOObp}lg mm uwhUwawi.pwqmuObp):lg: · , 

3. 5mpwpwO!Jmp Iufuyuuu uwhUwOU1~wqntuObp}l hwuwqtupqp 
· wqwm wOqwuOhpn UJntu )uOI}ll}l UUl.wmwqwJ}lO · :}>mOqgpwJ}l i.IJ.mpn­
]uwqwOObp}l qopbwlt}lgObpO bU: 

4, (1) - (3) )uOiyuuu mµhUuiOwi.pwqmuObp}l hwuwtiwIJ.qn mp.4wb' t 
~ mbupntl, }luq OUJwmwlJwJ}lO :}>mOqgpwj}lg UIU1hui024ntu t qmUht uuip- c 

u):lumu wpcttlpn: (4) - (6) J:uOqpnnI .uwhUwOiui.pwqmuCihp}l hwuwqw}iclt! 

mptlwb t ~ mbupn4, p\lq 0UIWU1UllJU1J}10 :}>mOqg}lwJflg' UpO}luntti wp- .. 

ctbp(!: . ' . ··.. .. 
q_tpn 02tlwb tnpU UIWJUWO.Obp.}1 wnqwjntpJWO qhuwmu qwutiCip, 

np q.t) WJil )uOq}lpOhpn lttlifihO i.IJ.ri)uwqwpd bpqwlt}l: bl)b npUJbu 

Ow)uOwqwO )uOq):lp nOqmOhOp bpltJlnJUln, · WUJW wm.u2}10{! ltt1i0}1 lipw 
hpqwlt}lO: 'l.w hb2m t mbuObt, hpb · Oqwm}l mObOuiOp hhmkJWL ui,iup.q · 
&kwi.IJ.n)umpJntciObpf!. . · 

pwqtiwUiwmltbtml (5) hwuwqwpajl hpqm uwuhpn -1-ntl, UlJCi qphp-
4):1 (2)-}1 mhup}lO L. hwqwnwqn' bph (2)-'}1 hpqnt uwtihpn pwquw­
UJWmqbOp -l-n4, . WUJW WJO qphp4):1 (5)-p mbup}lCi: "VUJU1UlwqwJ}1Ci 

:}>mCiqg}lwObpCi tt qwphtli t phpbt uhqn UJntU}lO, bph <i>min-l! &L.wi.IJ.n)ubOp 

-<pmax mhup}l: . .. . . 
UJullj}luntl a2wOwqmpJntO !ntO}l, ph uiJq hpqm )uOq):lpObp}lg npn 
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hwuwpbOp uqqpOwqwO: "V2bOp, np uiJfl mbupn4 ObplJwJwg4wc) q.cr 
)uOqppObpn ltn!tlntu bO u}lUbmp}lq bpqwlt}l )uOqppObp: 

· § 25. Q.O tUWuilt bpqwlj}lCi qwq11btnt lzwOnCiCihpn 

U0pwqpb0p q.cr )uOqpp{! mp4wb t qwUWJWltWO mbupn4: 

f =c1X1 +C2X2 + ... +cnxn ~max (1) 

a11X1 +a12X2 + ... +a1nXn (s,=,~)l,1 

a21X1 + a22X2 + ... + a2nx~ (s, =.~)l,2 
-------------------
am1X1 +am2X2 + ... +amnxn (S,=,;;:o;)l>m 

npmb.q' x1(~. ~) 0, ... , x0(~. ~) 0, 

qwu OpwOg 4Pw {!OqhwOpwUJhU UJWJUW00bp qp~wb !bO: 
qbpgObOp OntjO mtlJuitOhpn4, ubq WJL q.n )uOqpp. 

rp = h1Y1 + h2Yi + ··· + hmYm ~min 

a11Y1 +a21Y2 + ... +am1Ym(S,=,~)c1 
a12Y1 +a22Y2 + ... +a1112Ym(S,=,~)c2 
----------------~ 

a1nY1 +a2nY2 + ... +amnYm(S,=,~)cn 

(2) 

(3), 

(4) 

(5) 

.. Y1(~, ~) 0, ... , Ym(~, ~) 0, (6) 
qwu OpwOg 4Pw nOqhwOpwUJhu utwJtiwliOhp qptlwb !bO: 

f>.U!UJhu tnbuwOp (§24), u}lubmp}lq bpqwlt}l ]uOq{lp}lg ublt}l u}12~gntl 
qwpbtli t qwqllht Opw bpqwlt}lO bt0btn4 !DPU ophOpObp}lg: · ·, 

UJdU Oqwpwqpb012 WJO opbUpObp{!, bpp q.n )uOq):lpObpn mp4wb bO 
qwUUlJwqwO mbupbpn4: 

1. (5) hwuwqwpqnul J-Illl wOhwttwuwpntpJwO 02wOn UJbmp t 
hwunOlt}lO}l (3)-}1 Xj i.IJ.ni.IJ.n)uwqwO}l tUiw qptlwc) w OhwttwuwpntpJwfi 
02wO}l hhm, qtuu tlbpg4nuI t 6}12m huutwuwpntpJntO, hpb xr}l qpw 
uwhUwOwi.IJ.wqmu !Ii llfltlwCt: 

2. bpqwlt}l ~.OflP}l . (6) UJWJtiwOOhpntu Yi i.IJ.ni.IJ.n)uwqwO}l . tlpw 
llfltlwc) uwhUwOwi.pwquwO wOhwttwuwpntpJwO 02wOn 4bpgqmu t (2) 
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hwuwqwpqlt i-pq uwMwCiw$wquwCi CizwCiltCi hwqwnwq: bpb (2) hw­
uwqwpqlt i-pq uwMwCiw$wqmul! qpqwb t hwqwuwpntpJWCi mbupnq, 
WUfW Yi $n$nfuwqwCilt qpw uwMwCiw$wqmu IB llPllmu: 

P.Cil_Ufbu mtuCimu tap, (3)-li h (5)-p qpw llPllwb uwMwCiw­
$wqmuCibpp CizwCiCibp£! hwu{!CiqCimu bCi, puq (6) h (2) uwMwCiw­
$wqmuCibpp wCihwqwuwpntpJntCiCibpp CizwCiCibp[! WJL puwumti bfi: 
~bmhwpwp bpltwtiti fuCiajlp qwqubtm qwCinCiCibp£! upubmppq l_bCi h qw}u­
qwb b(i WJU pwCiltg, pb mqpq }uCiqpp[! uwpupuntup, pb upCipumuti UfW­
hwCi2nq t: 

.f!bpbCip oppfiwqCibp, npnCig up2ngnq [!Cipbpgrum qwpnq t wqbLli LWll 
JntpwgCibL bpqwqp }uCiqpp qwqubtm ltwCinCiCibp[!: 
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Opftuwlj 1: llwqubt mpqwb }uCil}Pp bpqwtitiu: 

f = 4x1 + 5x2 + 8x3 --+max, 

3x1 + 2x2 - X3 s; 4}, 
X1 +3x2 +2x3 s; 6 

Xi ~ 0, Xz ~ 0, X3 ~ 0: 

bpqwqp }uaqpp[! qtJifip' 

<P = 4y, + 6y2 --+min 

3y1 +y2 ~4} 
2y, +3y2;:::; 5 

-y, +2y2 ~8 

y, ~ 0, )'2;:::; 0: 

Opftuwlj 2: Spqwb t q.tJ}u-[! hbmhJWL mbupnll_. 

f = 4x1 - 3x2 + 5x4 ....+max, 

3x1 -5x2 +2x4 s; 6 } 

X 1 - 2x2 + x3 - 2x4 = 5 , 

2x2 - 3x3 + 5x4 ~ 0 

l!wqubCip tptiwtiti }uCiqpp[!: 

y, ~o 

y 2 qwliwJlilqwa t 

Y3 s; 0 

<P = 6 y 1 + 5 y 2 + 0 · y 3 --+ min, 

3yl + Yz ~ 4 

-5yl -2y2 +2y3 s; -3 

Y2 -'-3y3 =0 

2y, -212 +5y3 ~5 

y 1 ~ 0, y 2 tiwU:wJwltwfi l, y 3 s; 0 

Opfttiwlj 3: llwquµl mpll_wb tuallPti bpqwtitiG: _ 

f = 2xi + 8x2 - 3x3 + x4 ---+- min 

3xi +2x2 -x3 = 3 } 
2xi -Sx2 -2x3 +x4 ~ 7 , 

-Sxi +3x2 +3x4 ~ 5 

Yi tiwuwJwltlllfi l 

Y2 s;O 

Y3 ~O 

X1S 0, X2 ~. X4 ~0: 

bpqwltti tuaajlp£! qtJifiti. 
<P = 3y1 +7y2 + 5y3 ....+max, 

3y1 +2Yz -5y3 ~ 2 

2yl -5Yz +3y3 s; 8 

-Yi -2yz =-3 ' 

Yz +3y3s;1 

y 1 lfwllwJwlfwli t, Yz s; 0, y3 ~ 0: 

§ 26 "1Cll}nt11Cibp ci.n $nluWllwpc1 bpq~~ }uCiillJ.pCibpp Ciqwm1Iw1Ip 

Ja-bnpbuw: -bpb q.t) uqqpawqwa tuaqpp{! map (ntbmu, WUfW apw 
aqwmuwup bpqwtiti tuaajlp{! amJaUfbU map tntbmu h WJil tntbmuabp{! 
ppwp hwll_wuwp ta: 

f rnax=<l>rnin (1) 
bpb bpqwltti tual}PDtU (§ 24, (4) - (6)) autwmwqwJpG :t>mGqgpwa 
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UlUhutuChmptuq zt fihpplt]lg (lufil}]lp(! tntbmu zmlilt), WU}lll uqqpfituqtufi 
]ulil)Illt (§ 24, (1) - (3)) utuM1llfitu$mqmufihpp hwutuqtupq(! zmliti nz u]l 
nz plllgwutuqtufi tmi7mu (lufil}]lp(! tmiJmu tmliti): 

@-hnp.M]l tuUJ.WgmJgfi (!fiphp.grnt]lfi qfihp.qtuJ1ll9fihfip § 28-mu: 
fl.ptuqUlfimu tpqlllqp ]ufiq]lp.fihp.}1 qtuUJ.I! tuqhtJ.:t lunp.Ci t, pwCi wuqbt t 

pbnphumu: lTlllufituqnptuUJ.hu WJfi lllpmtuhwJmqmu t Cipwfimu, np hpl:i 
upUUJ.tl:ipu ul:ipnrm qpptunqp up ]ufil)Il]l LlllOUlllfi hmuwp, WUJ.W tujfi 
upwfi2tufiwq qmw fitult l:ipqlllqp }ufil)Illi tmiJmu(!: 

lJqwml:ifip, np. (I) htup.wphp.tuqgntf)JtuCi UJ.tup.qtuqmJfi hl:imlttufip t 
f.Scp tufihtuqlllUUlplllj}Jlllfi(!, np(! qtuUJ.lllU t f u <:p fiUJ.lllUlWqtuJlifi 
:pmfiqgtiwfil:ip]l tup.cfhpCil:ip(!' (1) lt (5) hwutuqwp.qhp.li (§ 24) gwfiqtugwo 
nt ptugtuuUlqUlCi tmomufihpli htuuwp.: UJu CiUJ.tumwqnq tip.wqtug}l t 
hhmltJWL tbUU(!: . 

Lbtitf: bph (x? ,x~, ... ,x~) qhqmnp(! (2) _hwutuqtup.qp (§ 24) up np.ltt 

pntJtWUlpbtJ.:t tntbmu t, puq (v? ,yg ,. .. ,y~) qhl}UlilJl(! (5) hwuwqwpqp Ult 

nµltt pmJtlllUlJlhtJ.:t tmiJmu, lllUJ.tu 1llJ1l tmomufihµ]l htuutuµ ml:iq]l mCi]l 
f0scp0 Ulfihlllqwutupmp Jntfi(!: 

UUjUJgnl]g: (2) blllUtuqtup.qp Uh2 (§ 24) X1, Xz, ••• , Xn lfl.n$n)utuqwfi-

fihpp 1.)1.n}u1l1Jlhfi ml:uttul)Ilbfip (x? ,xg , ... ,x~) qhqump.p qnnp.q]lfitumfil:ipf.1, 

lllJlimhhmlt ptuqUlllUJ.wmql:ifip fimJli htuutulJ.Ulp.qp wntu2}1fi tufihwqlll-
o ' 0 ,1 1 Ii ' 0 ,1 UlUJlUWfi l:iµqm uwuhp.(! Y1 -nq, t11tiPnlllll! Y2 -n'1 u. lllJl . m-llll[! Ym -n'1, 

nµ]lg hhum qntuwphtnil umlllgqwo wfihwqwuwpmpJmfiCil:ip]l atu]u lt w2 
uwuhµ(! tunwlia]lfi-wnwfia]lfi (Ji fiqlllm}l mfil:ifiwfip, np wfihwqwuwpmp­
Jmfifih111! pwqUUlUJ.wmqmu blip nt pwgllluwqlllfi pqhpnq) qumwfitufip • 

(2) 

°lTmJfi qhJlUJ. qwpqbfip (5) hlllulllqwp.qp fiqwmuwup (§ 24): 

(y" y2 ,. • .,yJ1.)1.n1.)1.n]uutq1llfifil:iµ]l 1.)1.n]u1llphfi mhqUll)Ilhfip {v? ,yg: ... ,y!) 
qhqump]l qnnp.q]lfiwmfihµ(!: PUlqUWUJ.wmql:ifip WJ1l ~kffWwqwpqp 

JilLJlWptufilJmp wfihwqwuwµmpJwfi l:ipqm uwuh111! · hwUWUJ.W-

mwu}uUlfiwpUlp (x?, xg, ... ,x~) ql:il{mnpp qnnpqltfitumfihpnq lt qntuw­

pl:itnq ]lp.wp qumwfiwfip • 
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<.t2m t mhufil:i1_, np. (2) lt (3) wfihwqwuwpmpJmfifihpp aw]u uwuhpf.1 
0 0 -fimJfi utOmpJmfifihpfi hfi: lTpwfip mfitfi aux1 y j mhupl! pntnp i = 1, m lt 

j = 1, n hwuwp.: 1T2wfiwqhtnq (2) lt (3) wfihwqwuwpntpJmfifitp]l aw]u 

uwul:ip[! A-nq lt p fiqlllmp mCil:ifiwtnl{, np (2)-}1 w2 uwul! cp0-fi t, puq (3)-}1 · 
w2 UWU(!' f0-fi qumwfiwfig' 

fo~scp o qtuu fos<:po 
ltuufi WUJ.wgmgqtuo t: 

'J..ftmlllJmp)fl1fi: ll:iuupg hl:imltmu t, np hph f0=cp0 , lllUJ.W f
0
=maxf, 

(f)o=mim:p, lllJUpfipfi fo u (Jlo tupcJl:ipfibp.f.1 hWUlUUJ.lllUllllU}uWCintU l:ifi OUJ.­
UlpUWt tmiJuWli(!: 

§ 27 Cl-bluJpfi, hUlUlllubn hwqwuwpntufibp]l ¢.n]uwqwp&wpwp 
bpqwqp hwuwqwpqbp 

bfipwl)Ilhfip' mpqwo tfi qiJwJlifi, hwuwuhn hwqwuwpmufitp]l hp­
qm htuuwqwpqhp, npnfip tmoqwo tCi }lliz np. hhfipp (pwqtiu}l) fiqwm­
uwup: Ufiqwlihfip aw]u uwuhp]l $n¢.n]uwqwCifihppfi hhfipp, puq w2 
uwul:ippfi' wqmui: 

Xk = ak o Xe + ak • X, + ... + ak o Xo 
l 1•'1 1 l,~2 <2 1<11 'n 

------------------- (1) 

YP1 bP1q1Yq1 +bP1q2Yq2 + •.. +bPiqmYq., 

y P2 = b P2q1 y ql + b P2q2 y q2 + ... + b P2qm y qm 

-------- -- - -- (2) 

Yp. =bP.q1Yql +bP.q2Yq2 + ... +bp.q.,Yq., 

UJu inuuwqwpqhp(! qnzqmu hfi qm]uwqwpa hpqwqp, hph fipwfip 
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pwtlwpwpnui bCi bpqwq}uupJwCi hbuihJWL ulwJuwliCibppCi. 
1. bpqm hwuwqwpqbpCi tt UJ.buip t tmb"tJ.wb" UiCibCi hbCipp lltmpn­

}uwqwCiCibpp Ciqwmuwup, }!Ciq npmu up hwuwqwpqp hbCipp lltnlltn}uw­
qwCiCibpp pwCiwl.J.I! hwtlwuwp t UJntup wqwm lltnlltn}uwqwCiCibpp pw­
Ciwlt}lCi: Ul.J.CihwJUl t, np (1) hwuwqwpq}l hbCipp lltnlltn}uwqwCiCibpp pw­
Ciwl.J.I! m t, wqwm lltnlltn}uwqwCiCibp}!' n, puq (2). hwuwqwpqmu 
hwqumwqCi t: . 

2. (1) U (2) hWUWqWpqbpp I UP2U UJ.bUlp t Ulbajl ntCib(iw tPD­
tPD}uWqWCiCibpp hWUWUJ.WUlWU}uWCintpjWCi UJ.WJUWCi}!. [!Ciq npmu Up 
hwuwqwpqp hbCipp lltnlltn}uwqwCiCibppCi UJ.buip t hwuwUJ.wuiwu}uwCip 
UJntu hwuwqwpqp wqwm llt11lltn}uwqwCiCibp}! L. hwqwnwq[!: 

UJu UJ.WJUWCil! Cibpl.J.wJwgijmu t hbmL.Jwt mbupntl. 

X11 X12 ••• xt. 

I I I 
Yql Yql ... yq., y Pl YP2 ···Yp. 

3. (1) L. (2) hwuwqwpqbpp qnpb"wlt}lgCibpp up2L. UJ.bUlp t Ulbajl 
mCibCiw hbUlUJWL UJ.WJUWCi}!. 

OpftOwlj: ak,,t
6 
= -bp

6
q, 

~wumubn hwuwqwpqbpp Ciqwuiuwup ppwtlwgp t hbuiL.JWL thuu[!: 
Lbtftf: bpb (1) L. (2) lltn}uwqwp& bpqwlt}l hwuwqwpqbppg npL.t 

ubqmu wCigmu qwmwpbCip Cinp hbCipp, puq UJDLU hwuwqwpqntu' 
hwuwUJ.wmwu}uwCi hbCipp, WUJ.W umwgtlwb Cinp hwuwqwpqbpp 
lltn}uwqwp& bpqwlt}lntpJntCil! ltUJ.WhUJ.wCitl}l: -

"Uw}u CiqwmbCip, np bpb (1) hwuwqwpqntu qwmwpmu bCip hbCipp 
ubq tPDtPD}uwqwCip tPD}uwppCintU ubq WqWUl lPDtPD}uwqwCiml, WUJ.W 
hWUWUJ.WUlWU}uwCi qnpb"wlt}lg}! UJ.bUlp t UiCip qpnjpg mwppbp: 

OpftOwlj: bpb xk
1 
-I! lltn}uwppCimu bCip Xe

2 
-ntl, WUJ.W wCihpwabzm 

t, np ak1t2 :;t: 0 : 

bpb qwmwpmu bCip bpqm lltnlltn}uwqwCiCibpp lltn}uwppCimu, WUJ.W 
hWUWUJ.WUlWU}uwCi bpl.J.pnflll qwpq}l qbmbpupCiwCiUll! UJ.bUlp t UiCip 
qpDJpQ UlWppbp: 
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Opftliwlj: bflb xk1 -[! L. xk, $mpn}uwqwlilibp[! $n}uwpplimu blip x
1 I 

m xt, -ml, WUJ.W wlihpwabzm t, np hbmL.Jwt bpqpnpq qwpqp 

qbmtpupliwlim[! Uilip qpnJpg mwpphp' . 
ak a 

A 1l1 k1,l2 
LJ = :;t: 0 

akz.11 ak2l2 

BmJg mwlip, np hflh (1) hwuwqwpqmu xk
1 

L. xk, $n$n}uwqwlilihpp 

$n}uwpplimul! x,1 m x,
2 

-ml }}ntJtwmphUi t (Ll:t:O), WUJ.W (2) 

hwuwqwpqmu hwilwUJ.wmwuJuwli $nwn}uwqwlilihpp $n}uwpplintil[! 
fintJliUJ.hu }}ntJtwmphUi t: . 

Ppnp, pwlip np (2)-p ut2 y P1 L_ y P2 hhlipp $n$n}uwqwlilihp[! 

$n}uwpplil{mu hli y q1 L. Yq
2 

-nl{, WUJ.W lipwlig hwilwUJ.wmwu}uwli qh­

mhpupliwlim[! l.J.Uilip. 

' npp qpnJpg mwpphp Uilitm l.J.p}up hpqwqpmpJwli hppnpq UJ.WJUwlipg' 

bP1.q1 bP1.q2 = - ak1.t1 - ak2l1 = ak1.t1 ak1.t2 

b b :;t: 0 
P2.q1 Pi.q2 - ak1.ti - aki.t2 ak2,t

1 
ak

2
,1

2 

UJUil wliglihlip thllup WUJ.wgmJgpli: 

llUJ.lUQntjg[! qwmwphlip uwptUwmpqwqwli pliqmqgpWjp uhpnqnl{: 
Uqqpmu hli}}wqphlip, np hhlipp upwJli uhq $n$nJuwqwlili t $n}uw­
pplil{mu wqwm $m}mJuwqwlinl{: Ilpnzwlt}lnt}}JWli hwuwp [!liqmlihlip, 

Xk1 -[! $n}uwpplil{mu t Xf,, l -nl{: UJU qhUJ.PntU wlihpwahzm t, np 

ak.,t1 7: 0: ~WUWUJ.wmwu}uwli $n$n}uwqwlilihpp $n}uwpplintU[! (2) 

hwuwqwpqmu ltllilip Yq, -p L. Y p, -p up2L., npp hliwpwl{npntpJntli[! 

pJumu t b p,q1 = -aki£
1 
* O UJ.WJilwlipg: 
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fipl.llbuqp umwCiwCip (1) hwuuit.i.wpq{! Cinp hbCipp Ciltwmuwup, wU­

hpwctbzm t Cipw wnw2pu hwl{wuwpmupg npnzbt Xe 1 -I! L. mbi\wqpbt 

Cipw wpctbp{! uCiwgwi>" hwl{wuwpntuCibpp ub2 (pG~l.llbU qw ltU:n.nwplfbtt 
crnpqwCip 6L.wtlJ.n}untpJntCiCibpntu (§ 15), PllllCintu bCip {!CipbpgllilltCi): 
"UntJCi 6Lnl{ (2) hwuwt.i.wpqmu t.i.wmwpl{mu bCi hwuwlllwmwu}uwCi 
6L.wtlJ.n}umpJmOCibp: 

Umwgl{wi>" Cinp hwuwt.i.wpqbpf! hwubUwmbtntl L. ummqbtntl bpqw-
1.tltntpJwCi bpbp UlWJUWCiCibp qhwunql{bCip, np CipwCip tlJ.n}uwqwp6 
bpltwltlt bu: UpwCinl{ wl{wpml{mu t tbuup Wl.llW9ntJ9I! U.~lt tlJ.mpn­
}uwltwCip l}ln}uwppCiuwCi qbuwlt hwuwp: 

bCipwqpbCip,_ np tbuuCi wlllwgmgl{wi>" t wJCi qbuwmu, bpp 
ltwmwplfbt r -1 pl{nl! hbCipp qmtlJ.nfuwltwOCibpp tlJ.n}uwppCinu.I: btCibtntl 
WJI} bCipwqpntpJmCipg, WlllwgmgbCip, np tbUuCi ppwl{wgp t CiwL., bpp 
hbUpmu ltwmwp~mu t r pl{nl{ tlJ.nl}ln}uwltwCiCibpp tlJ.n}uwppCimu: Ilpn-

zwltltntpJWCi hWUWp bCipwqpbCip, Ilp Xk ,Xk , ••• Xk hb(ipp tlJ.nl}ln-
1 - 2 ,-

}uwltwCiCibp{! tlJ.n}uwppCil{mu bCi Xt
1 
,xt

2 
, ••• xt, wqwm t.Pnl}ln}uwltwCi­

Cibpnl{, pult qpw hwuwp wCihpwctbzm t. 

:;t 0: 

PwJg qpwGpg lthbmL.p, np (r-1)-pq ltwpqp upCinpCibppg qnGb ubltl! 
qpnJpg mwppbp t (hwltwnwlt qblllPntU qbmbpupCiwCimp wpctbp{! lttltCilt 
qpn): "lwpqmpJWCi hwuwp bCipwqpbCip, np qpnJpg mwppbp upCinp{! 
qmUl{nuI t l{bp~Ci 6w}u wCiltJmCimu, WJupCipCi' 

ak1.l1 ak1 t,_1 0 
• :;t : 

ak,~1.l 1 ak,,l,_1 

Uw ltCizwCiwltlt, np (1) hwuwt.i.wpqntu pmJtwmpbtlt t (r-1) pl{nl{ 
hbCipp t.Pnt.Pn}uwltwCiCibpp qm}uwppCimu: bpb l.J.wmwpbCip hu ublt hbCipp 
t.Pnt.Pn}uwl.J.wCip qm}uwpJ:iCimu, npp WUlWQntJ9I! l.J.wmwpl{mu t, wlllw 
l.J.umwCiwCip r pl{nl{ t.Pnl}ln}uwl.J.wCiCibpp t.Pn}uwppCiuwCi hwuwp tbuup 

WUlWQiltJQ{!: 
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§28 bp.ltwtuuupJwCi pbnpbU}l WlJIWQDlJQI! 

"Uw}u wUl{wCibCip (1) - (3) }uUqpp{! I, pult (4)-(6) }uCiqpp£!' II (§24): 
"Ubpumi>-btntl tpwgmgp~ t.Pnt.Pn}uwltwCiCibp I L. II }uCiqppCibpp uwh­
uwCiwt.Pwt.i.muCibpp hwuwt.i.wpq{! pbpbCip hwl{wuwpntuCibpp mbupp: U]l­
wctwuwGlt II }uGqpp£! upGpumupg pbpbCip uwpupumup mbup{!' <I>max=­
q>min U:p2ngnl{: 

:·~• :_~-:·~x~ ~ ·= = :·~x~: :• -} 
Xn+m - -am1X1 - ••• - amn Xn + bm 

x 1 ~0,(J=1,n+m) 
f,,.tve = C1X1 + C2X2 + ••• + CnXn 

~ :~ ~ ~ ~~ ~·= = :~~m--:~} 
Ym+n =a1nY1+ ••• +amnYm -en 

Y; ~ 0,~ = 1,~+n) 
<l>•u =-b1Y1 -b2Y2 - ••• -bmYm 

I' 

II' 

~ltzbGp, np pbnpbUp qtluwl{np l.llCilpnuCi WJCi t, bpb I }uCiqpp£! 

tnti>"ntu mCiJ:i, Wl.llW II }uCiqpp{! CintJCil.llbu mCip tnti>"ntu L. np' fmax=cpmin 
t.i.wu 

fmax= <I>max 
SwCip I' L.. II' }uCiqppCibpJ:iCi qbwJpCi, hwuwubn hwl{wutupmuCibpp 

hw-Uwltwpqp mbup: Ujq Cilllwmwltnl{ Cil.llwmwltmJpCi :}>mCiltgJ:iwCibp£! 
oL.wt.Pn}utiCip hwl{wuwpmuCibpp u Cibpwnbtnlf Cinp t.Pnt.Pn}uwltwCiCibp' 
t=l, S=l mbupnl{, {!CiqqpltbCip hwuwt.i.wpqp ub2: 
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Xn+m =-am1X1 -am2X2 - ••• -amnXn +bmt 

f = C1X1 +c2x2 + ••• +cnxn +O·t 

Ym+n = 01nY1 +a2nY2 + •.. +amnYm -ens 

ct>= -b1Y1 -b2Y2 - ••• -bmYn -O·s 

I" 

11" 

~bzm t gntJg mw1 np I" h II" hwuwlJ.wpqbpJ:l:, npnfip hwuwpctbp bu 
I h II }ufiajJ.pGbppfi, tfm}uwqwpo bplJ.wlJ.P. bfi: L}..w bphmu t bplJ.wlt}ultpJwfi 
hphp tqWJUWGGbpp uuimqmupg, npnfigpg bpltJlnJUII!' tfmtfm}uwlJ.wfifibpp 
hwuwtqwuiwu}uwfintpJwfi tqWJUWfi[! lJ.qpt.fit hbuthJWL mbupmf 

xl x2 xn t xn+l xn+m f 

I I I I I I I 
m+l ym+2 ... ym+n <P yl ym S 

lfJntU bplJ.m tqWJUwfifibpJ:l: wlJ.fihwJui bphmu hfi hwubuwmhtm.J. I' h 
II" hwuwlJ.wpqbpp hwUwUJ.wuiwu}uwfi qnpinulJ.P.gfihp[! h tftmpn}uw­
lJ.wfifihpp pwfiwlJ.fihp[!: 

.Rtufip np I' h II" hwuwlJ.wpqhp[! tftn}uwqwpo bplJ.wlJ.P. hfi, mump 
fipwfip hplJ.wlJ.P. lJ.Ufiw(i Up pwqpupg UblJ. WJtP wfigfihtflu (J:l:Ulll tbtiUp): 

PfilUJ.hu hWJutfip t I h II }ufiajlpfihp[! tntbi.J.nt~ bfi up1.ltqtbpu ubpnqml, 
npp tmpJmfifi t wfigmu hw2nJlllwpwp mwppbp hbfiphpp, upfilh umwgw­
Cfp otqutpUWt tntbntU[!: Otquipuwt tntWwfi[! hwUWUJ.Wtnwu}uwfinq 
~mfilJ.gpwJp wpcthp[! hwqwuwpqmu t pp wqwm wfiqwupfi: .f!.wfip np 
wqwm wfiqwup qbp[! mwfimu bfi t-p h s-p qnpbmlJ.P.gfibpJ!, pulJ. WJl} 
qnpinulJ.P.gfihpJ!, hwuwawJfi tbtiup (§27), ppwp hwqwuwp bfi hwlJ.wnwlJ. 
Gzwfifihpntl, mump' 

f max = -<!Jmax lJ.wu finax=cpmin 
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Upwfintl WUJ.wgmgqmu t phnphtip hpuGwlJ.wfi tqfiqntUJ!: 
fctbnpbup bJlltJlnJlll uwup · WtqWQlllJQJ:l: lJ.wmwphfip hwlJ.wunq 

'[!fiqn1fihtnt}lJWfi hqwfiwlJ.ntl: bfipwqpbfip, np II }ufillJ1mU fitqwuiwlJ.wJpfi 

~mfilJ.gpwfi uwhtiwfiwtftwlJ. lt fibpphpg' cpmin=-oo: Uw GzwfiwlJ.mu t, np 
cp-fi lJ.wpnq t umwfiw1 gwfilJ.wgwb A pwgwuwlJ.wfi ptlttg tftnvp wpcthp: 
SmJg mwfip, np WJU qbUJ.Pntu I }ufillJlp whtiwfiwtftwlJ.mufibpp 
hwuwlJ.wpqJ! lmfip nl up nl pwgwuwlJ.wfi tm0n1u: 

bfipwqpbfip, np WJfimwubfiwJfiPtl WJqUJ.}lup tm0n1u qnJnt}}Jmfi mfip' 
x - 0 - 0 0 
1-X1, X2 -X2,. .• , Xn ==xn: UJU qbUJ.PntU, f!Utn thUUp (§26), 

fitqwmwlJ.wJpfi ~mfilJ.gpwfibpp wpcthpfibpp uf12h qllJillJlJntfi mfip fl):s;cpO 

lJ.Wtqf!: Umwgqmu t, np c1xJ + c2xg + ... + cnx~ PPtll! UJ.btnp t tflfip nl 

uM, pwfi gwfilJ.wgrub' pwgwuwlJ.wfi ppq, npJ:l: wlJ.fihWJlll wfihfiwp t: 
blJ.wfip hwlJ.wumpJwfi, nppg t1 hbmhmu t, np I }ufiqpp uwhtiw­
CiwtftwlJ.mufihpp hwuwlJ.wpqJ! nl pwgwuwlJ.wfi tm0n11.lfibp lmfip: 

§29 q..b" hplJ.wlJ.P. }uuqppuhpp wumhuwq}J.mwlJ.wu puwumn 

P.filUJ.bu hwJmfip t, q..cr }ufiajlpfibpfi mfibfi npnzwlJ.P. mfiuihuwqp­
mwlJ.wfi puwum, lJ.wU WJll }ufiajJ.pfibPJ:l: ouwqnpqnu} bfi' htfibtntl tnfiUlb­
uwqpmwlJ.wfi Pfil-np hwpgbp tqwpqwpwfihtm puwumpg: Sfimbuw­
qpmwlJ.wfi pwgwmpntpJmfi (uhlJ.fiwpwfimul!) mfibfi fiwh q..cr bplJ.wlJ.P. 
}ufiajlp(ibp[!: 

Phpbfip q..cr }ufiajlpfihpp hplJ.wlJ.P.fi lJ.wquh1m h fipwug mfimbuw­
qpmwlJ.wfi puwumJ:l: 1.lblJ.GwpwGhtm oppGwlJ.Gbp: 

llnwp}lfi op}lfiwf/'. lrwquh1 q..cr nbumpufibpp }ufiqpp (§IO) bplJ.wlJ.P.fi h 
mw1 Gpw mfimhuwqpmwlJ.wCi uhlJ.CiwpwCimUJ:l:: 

~pztifip, np nbumpufibpp OUJ.mtiUwi oqmwqnpWwfi }ufiqpn1u, mfimb­
umpJlllCif! mfip nbumpufibp h gwfilJ.wCimu t lJ.wquwlJ.bptqht wpmw­
qpmpJmCi: IuCiqpp uwpbtiwmplJ.wlJ.w(i qpwnmUJ:l: mfip hhtnhJWl mhup{!. 

(l) 
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au xi + ai2X2 + ··· + ainXm 5: bi 

a1i Xi + a12X2 + · · · + a2nxn 5: b2 

amiXi + am2X2 + ··· + amnxn 5: bm 

x~O, (j=l, 1, n ), nptnhrt ,._.,., 

Pj - j-Jlll wpmwqpwCipp upwtlnpp wpcJhp~ t {qwpnq :~clllliht WJl 
gmgwCip2), ' ,, 

bi -i-Jlll nhumpup wnqw awtlw1Ci t, 

(2) 

~r tnbfuCin1nqpwqwCi qnpb-wqpg t, npn gm Jg t mwum j-Jlll wpmw-
qpwmbuwqp ubq upwtlnpp tlPw qwmwptlllll i-Jlll nhumpup bulfuun: 

Xr j-Jlll wpmwqpwmbuwqp wpmwqpmpJWU awtlwtCi t: 'Jd 

UJu CimJCi tn4.Jw1Cihpntl ohwqhpUihCip hpqwqp fuCiajifin: 
bCipwqphCip, npht obnCiwpqmpJmCi, wpmwqpmpJmCi qwquw-

qhpUihtm CiUiwtnwqntl, npnzmu t qCiht pn1np WJCi nbumpuCihpn, npnCip 
UIWtnqwCimu bCi mCimbumpJwCin: UJu qhlllllmu, wCihpwcJh2m t, nh­
umpuCibpp qCiuwCi hwuwp uwhUwCiht OUitnpuw1 qCihp: 

°UzwCiwqb(ip i-Jlll nbumpup UpWtlnpp qCiUWU qp(il! lli-ntl: q_(iuw(i 

qCihpp uwhUwCimun Uihtnp t npn2tlP hhmhJWl UIWJUwCiCihppg. 
1. q_(inq obnCiwpqmpJmCin gwCiqwCimu t, np nhumpuCibpp qCiuwCi 

nul}hwCimp wpcJhpn oqmp CitlwqwqntJCip: 
2. ~l'iwnnq mCimhumpJmCin Uihtnp · t umwCiw JillpwpwCil)mp 

mhuwqp nhumpup hwuwp n2_ UIWltwu, pwCi WJCi qn1uwpn, npn qumwCiwp, 
bpb pCipn wJCi tlhpwb-hp :Uiwmpwump wpmwqpwQpp: ~wqwnwq 11hUI­
pmu mCimhumpJwCin CiUiwtnwqwhwpuwp 2.t nhuiupuCihpp tlwl'.itunpn: 

"Uqwmhp, np tlhPl! Ciztlwb- hpqm UIWJUwCiCibpCi wpmwhwJmmu hCi 
qCillll h tlwl'iwnnq mCimbumpJmCiCibpp 2whhpn: 

fi.bumpuCihpp nCiqhwCimp qpCin qnpn2tlP nbumpuCibpp UIW2WP1! (bi) 
pwqilwUiwtnlthtntl hwilwUiwmwufuwCi qCiuwu qCintl: Umwgtlwb- qn1uwpn 
qCihpqwjwgCip hpqwqp fuCiqpp CiUiwtnwqwJpCi :PmCiqgpwCi: 

rp=b1u1+b2u2+ ... + bmUm ~min (3) 
lJtCihtntl hpqpnJlll UIWJUwCipg, qwqubCip uwhUwCiwqiwqmuCihpp 

hwuwqwpqn, hhmhJWl qwmnqmpJwUp: Ubq upwtlnpp wnw2pCi wpmw­
qpwmbuwqp tlPw wnw2pCi mhuwqp nbumpup awfuun qwqumu t a11 
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Upwtlnp, Ilpl! qCitlmU t U1 qCintl, bpqpnpq nbumpup b-wfuul!' ai
1 

Upwtlnp Uz 
qCintl h WJtU, ffi-Jlll nbumpup atufuul!' 8rn1 Upwtlnp Um qCintl: fi.bumpuCibpp 
WJCi pwCiwqn, npn b-wfuutlmu t ubq upwtlnp wnw2pu wpmw­
qpwmhuwqp wpmwqpn1pJwCi tlPw, wCihpwcJh2m t, np mCimbumpJmCin 
tJ.wl'iwnp a11u1+a21u1+ ... +am1Um qCintJ., npn Uihtnp t UiCip n2_ UIWltwu, pwCi 
WJl} wpmwqpwmhuwqp uhq upwtlnpp wpcJhpn' p1: Umwgtlmu t wnw2pu 
uwhUwCiwqiwqmun: 

a11u1+a21U2+ ... +am1Um;;:: P1 · (4) 
"UmJCi qwmnqmpJwup, qwquh1ntl hwpwphpwqgmpJmCi UJmu 

wpmwqpwCipCihpp tlhpwpbpJWL qumwCiwCip uwhUwCiwqiwqmuCibpp 
hhmhJw1 hwuwqwpqn. · 

a111'1 +a21U2 + ... +amlum ?:.pl 

a12U1 + a12U2 + ··· + am2um ?::. P2 

············································· 
alnul + a1nU2 + ... + amnum .?::. Pn 

.!!wCip np qCihpn pwgwuwqwCi 2_hCi qwpnq UiCihL mump 

(5) 

u1;::0, u?-0, .. ., u ~O, (6) 
UJull!PuntJ. hpqwqp fuCiqppn umwgwCip (3), (5), (6) mhupntl: 
QCiphpgnqn qwpnq t hwunqtlht (1) - (2) h (3), (5), (6) fuCiqppCihpp 

tlinfuwqwpo hpqwqp tliCihtm uh2, bph ummqp hpqwqpmpJWU UIWJUwCi-
Cihpn: · 

l7pljpnpIJ opftuwlj: liwquh1 mpwCiuUinpmwJpCi fuCiqpp bpqwqpCi ti 
mw1 Cipw tnCimhuwqpmwqw(i ubqCiwpwCimun: 

bCipwqpbCip' UiwpwpmwCiJmp uwmwqwpnq npht qwquwqhp­
lllillJlJmCi mCip hphp wnwpnq h 2_npu qJmqwgpwqwCi hwUWJCipCibp, mp 
Uihtnp t qwmwpp tJ.wl'iwnp: liwquwqhpUimpJwCin hwJmCip t UIWpwp­
mwCiJmpp pwCiwqn num wnwpnq qhmbpp h UUiwnnqCibpp Citlwqwqn1JCi 
UIWhwCi2p, pU2_Uihu Ciwh ubq lllWPlt UIWPWptnWCijmpp mtriwtiintuuw(i 
awfuun' JmpwpwCil)mp wnwpnq qhmpg upCi2_ h gwCiqwgwb- UUiwnnqn: 
luCiqpp m4.Jw1Cihpn phpbCip WitJmuwqp mbupntl: 
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Urymuwql 

q_ mriwahw ~wCi hwuw Ci:oCihn Unwpnq 

.Unwpiiq 
4hmbpmu 

UJ.Wpwpmw-
lJ.bmbpJ! I II III IV CiJntpbpp 

ywCiwlm 

u C11=2 C12=5 Cn=l C14-3 1700 
f! C21=6 C22=4 C23=3 C24=2 1100 
q_ C31=3 C32=2 C33=5 c~4=4 1400 

UUJ.Wllnqp 
UJ.WhWU2l! 800 1000 1500 900 4200 

fmwnlI) 

, "l.whwCi2tJ.mu t 4wquw4hpUJ.bt UJ.wpwpmwCiJmpp mt11.wl}1.n]umun 
WJUUJ.bU, np mb11wl}J.n)umUCibpp hwuwp qwmwpqnq J:!UqhWCintp b-w)uul! 
J.liCip Ciqwqwqn1JCil!: 

nuuu1 ]uCiqpp uwphuwmplJ.w4wCi qpwnntUJ! 4J.liCip. 

ft=2x1 I +5x12+X13 +3X14+6X21-f4X22+3x23+2X24+3X31 +2x32+ 
+5X33-f4X34-+min · (7) 

X11 + X12 + X13 + X14 51700 

X21 + X22 + X23 + X24 5 1100 

X31 + X32 + X33 + X34 51400 

x11 + x21 + x31 ~ 800 

X12 + X22 + X32 ~ 1000 

X13 + X23 + X33 ~ 1500 

X14 + X24 + X34 ~ 900 

(8) 

xij ~o. v=l,3; i=l,4), (9) 

npmbq x;rCi i-M wnwpnq lJ.bmpg j-pq cumqwgJ:iw4wCi hwUWJUill! mbqw-
1}1.n]uqnq UJ.WpWpU1WUJillf)p pwCiw4Ci t UJ.Wp4hpntJ.: 

lijctU ahw4bpUJ.bCip bp4wti.J:i )uCiqppJ:!: bCipwqpbCip, UJ.WpWpU1WUJillf) 
wnwpnq'4wquw4hpUJ.mpJmCiJ:!, mhqwl}J.n]uuwCi qnpb-J:! UJ.WJUWCiwtJ.npqmu 
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t hw(ia(iwpwpbt Ub4 WJl U1pWCiUllJ.IlpU1WJpCi abnCiwp4ntpjWCi, UJ.WJ­
UWCinq, np mh11wl}1.n]umuCi ppw4wCiwgCih1m hwuwp UJ.whwCi24.n11 ow]u­
ubpJ:!, pCi2_-np puwumnq, J.liCibCi u4qpCiw4wCi 4wquw4bpUJ.ntf)JWCi hwuwp 
l!CiI}IUCibJ.li: U}1Ci2_J}bn, U1pWUUUJ.IlpU1WjpCi abnCiwp4ntpjntCiJ:!, owCinpwCiw­
tn4_ UJ.WU14.}lpwmmp UJ.WhwCi2CihppCi, .wnw2wp4mu t qwpawmpuwCi 
hbmhJWl 4wpqn: q_at1 umwpuwCi 4hmbpmll t11wo UJ.WpwpmwCiJntPl!' 
qw6wnuwCi 4hmbpmu WJCi qbpwqw6wnt1m UJ.WJUwCinq, WJCiUJ.bu np 
qw6wnpp h qCiuwCi qCibpp mwppbpmpJmCipg umwgqwo qmuwpn hw­
uwp4.J:i mpwCiUUJ.IlpU1WjpCi OWilWJillf)WU qwpa: 

liJu UJ.WJUwCiCihpnq wnw2wCimu t hhmhJWl ]uCiilJ:ipn: 
P.Ci2.UJ.llup'° qCiuwCi h qw6wnpp nul}Ii1CibJ.li qCibp uwhuwCibt, np w­

nwp4mpJmCi 2.J.liCip ulJ.qpCiw4wCi 4wquwlJ.bpUJ.ntf)JWCi lJ.n11uJ:ig h, np 4.hpw­
qw6wnpp m qCiuwCi qCihpp mwpphpnlpJi::uCipg umwgqwo nuqhwCimp 
mpwCiuui.npmwJpfi qwpan J.liCip wnw4.h1wqn1JCil!' qhpwqw6wnn11 mCimb­
umpJwCi hwuwp: 

bplJ.wti.J:i ]uCiJ}Pp uwptuwmp4wlJ.wCi qpwnntUJ! (unqhm) 4wmwph1m 
hwuwp CizwCiw4hCip i-pq wnwpuwCi lJ.hmmu ublJ. ui.wp4 ui.wpwp­
mwCiJmpp qCiuwCi qpCiJ:! u;-n4. (i=l ,2,3), j-pq U=l,2,3,4) tJ.w6wnuwCi 
lJ.hmmu' vi_ nq, pulJ. tJ.bpwqw6wnuwCi h qCiuwCi qCibpp mwpphpnlf)JntCipg 
umwgqnq hpwz]uwqnpqwo qwpan' <p-nq: lrnmwCiwCip. 

ip=800v1+1000v2+1500 v 3+900v 4-1700u1 -l100Ui-1400u~max (10) 
'UlJ.wmhCip Ciwh, np npui.huqp qCiuwCi h qbpwqw6wnpp uwhuwCiqwo 

qCibpJ:! J.liCibCi J:!ClqmCibJ.li, pCiw4wCi t UJ.WhwCi2ht.. np j-pq 4hmmu 
qbpwqw6wnpp vi -Ci i-pq wnwpuwCi lJ.bmmu u; qCiuwCi qCihpp 
mwppbpmpJmCin 2_qhpwqwCigp i-pq wnwpuwCi lJ.bmpg j-pq qw6wnuwCi 
lJ.bU1J:! UblJ. UJ.WP4 UJ.WpwpmwCijntf) mbqwl}J.n]ubtnt C;j mwpp:t>wJpCi 
mpwCiuUJ.npmwjpCi ow]uun: 

lrnmwCiwCip hbmhJWl hwuwlJ.wpqJ!' 

Vj-U;$;Cij,V=l,3; j=l,4) (11) 

bpb Ciqwmp ntCibCiwCip, np . U1pWUUUJ.IlpmWJpCi abnCiwpqntf)JWCi 
hWUWp qCiUw(i qpCiJ:! qwpbJ.li t Ub4CiwpwCibt Ciwh npUJ.bU qw6wnpp qp(i' 
qbpgpwo pwgwuwlJ.wCi CizuiCintl, WUJ.W (11)-l! lJ.wpbJ.li t CihplJ.wJwgCibt 
Vj+Z;$; C;j mbupnq, npmbq Zj=-u;: ~wz4.}l WilUbtn4_ WJJ} ahwl}J.n]untf)jiltCiJ:!, 
bplJ.wti.J:i ]uCiqpp uwhuwCiwipw4muCibpp hwuwlJ.wpqJ:! qpbCip, t1Cit1n4. 
]uCiqpp m4.Jw1Cihppg. 
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v1+Z1S2 v3 +Z1S:1 

v1+Z2S6 v3 +z2 S:3 

V1+Z3S:3 v3 +z3 S: 5 

V2 + ZI S: 5 v4 +z1~3 
(12) 

v2 + Z2 S: 4 v
4
.+z2 ~2 

v2 +Z3 S 2 v4 +z3 S:4 

Qfipbpgnajlfi pnqGbGp hlllunqqb1m, np (7)-(9) L. (10), (12), (13) 

.luGajlpGbpn t.Pn.lullllJlllPO bpl.illl\.tll bfi: 
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q..tmJ:u 7. Sp.wfiulll.np.mwJ}lfi J:ufi:qp}l imcmuit! 

§30. SpwfiurqnpmwJpfi }ufi:qp.]11mWwfi w1qnpppun 

SpwGullJ.nptnWJ)lfi .lufiriJ:iPT! (mbu § 10), )1GzllJ.bU fiwL. qawJ}lfi apwq­
pwqnpuwG lllJl .luGqppCibpn, l.illlpbtli t tntbbt u)1ullJ.1bpu ubpnqnq: Uw­
tiwJG, tiw.luqwa mpwfiullJ.npmwJ}lfi .luG:qp.)1 uwhUlllfilll$wtimufibp)1 hw­
uwtiwpq)1 hlllmmti tiwnntgqlllop)lg, u}lUllJ.tb],!u ubpn:rm GllJ.UltnWl.iwhwp­
ulllp z_t \.tllpwnbt WJG mbupnq, )1fiz_rqbu fil.iwpwqp4_bt t §20-mu: Ubfip 
lj_pbpbfip hlllJtnfi)1 ubti UlJl bqwfiwti, npn u)lurqbwu ubpnajl )1fiz_-np tnlllp­
pbpllltiG t' hwmmti hwpuwpbgqwa hbfig WJl} .lufi:qp.)1fi: 

'bl.illlpwqpbfip UlJil ubpnrin' hbtnhJllll llllqnp)lpunq. 
llnw2ftti JlWJf: <l-mfibt utiqpGwtiwG npL.t pmJ1wmpbtli imomu' hJm­

u)lu-wpL.umJlllfi l.illlu wubfitu],!pz alll.luuntuGbpp ubpnqnq. 
f7pljpnP1J JlWJf.' Ummqb1 ll1Jl} imaumfi orqm}lull11ntpJmG1!' llJ.nmbfi­

g)lllltfibp}l tiwu Plll2.lull11.illlfi ubpnqnq. 
{jppnflll JlWJf." bpb tntlJll1t lrnomun orqm}luw1 z_t, lllllJ.W wGgfibt ubti 

wJ1 irnMUlG' zqpw (gJ:itiu l.illlqut1m utpnqnq. 
:::>nppnl] JlWJf.' Ufigfibt bpl.ipnpq PlllJtPfi: 

§31 SpwfiurqnpmwJ}l.fi }ufiqpn.1u hhfip]l t.Pnt.Pn}uwqwfifibp}l. pwfiwqn 

SplllfiurqnpmlllJ)1G .luGqp)1 imaulllfi nGpwgpmu tiwpL.np UzwGw­
timpJmfi mfi}l hbfiprnu t.Pnt.Pn.luwqwfifibp)1 pwfiw\.tll uwhUwfimun: 

UU}wgmgbfip, np mpwfiullJ.npmwJ)lfi .lufi:qp.mu hbfip)1 t.Pnt.Pn.lullll.iwfi­
fibp)1 J,!Wfiwtin m+n-1 t, npmbq m-n L. n-n hwillllllJ.llltnlllu.luwfilllpwp w­
nwpm:1 L. urqwnnq tibmbp)1 J,1lllfiw4fi t: Urqwgmguwfi hwuwp oqmqbfip 
mpmfiullJ.npmwJ)1Ci .lufi:qp.)1 uwhuwfiwt.Pw4milfibp)1 hwulll4wpq]lg. 

x 11 + x12 + .... + x 1n a1 

X21 + X22 + ... + X2n = a2 
(1) 
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• 

X11 +X21 + ... +Xmt =b1 

X12 + X22 + ··· + Xm2 = b2 

--------------------
X1n +X2n + ... +Xrrm =bn 

(2) 

BmJg tnlllUp, np (1) u (2) hlllUllllJ.Ulpqbpfl lJ.Ulphl.P t tmb"bt Uplll m+n-1 
tpmtJ.ntullllJ.UlUUbp]1 UlJ.UlmUlllUp, npf! lJ.hlllUlllpl\]1 Uwu tl_bpf! rqUquwU w­
rqwgmrnn: liJil UrqlllmwlJ.ntl (1) hwuwlJ.wpq]1g, pwg]1 wnw2]1U hwtlw-

uwpml1]1g, npnzbUp Xi! (i = 2, m) $mpntuwlJ.wUUbpf!: lJ.umwUwUp m-1 

hllltl_UlulllpntU:Ubp]1g lJ.wqutl_llla hbmuJWt hwtiwlJ.wpqf!. 
(3) 

UJdU (2) hlllU:UllJ.wpq]1g, pwg]1 wnw2]1G hllltl_wuwpml1]1g, npnzbUp X1j 

(i = 2,n) $ntl1ntuwlJ.Ullilibpf!: lJ.umwUwUp hbmuJWt hwuwlJ.wpqf! lJ.wqti­

tl_llla n-1 hwtl_Ululllpntl1Ubp]1g. 
(4) 

(1 ), (2) hllltillllJ.lllpqbp]1 Ulnw2]1U hllltl_Uluwpml1Ubp]1g npnzbUp xu-f! 

u gntJQ mllllip, np Upwlip u]1ulintJU ubantpJmUUbpU ta: 
X11 =al X12 - X13 - '.' - X1n' 

X11 bl - X21 X31 - •• ' - Xml: 

(5) 

(6) 

SbqwllPb(ip (4)-]1.g XJj.]1 wpdbplibp{! (5)-]1 ub.2, pulJ. (3)-]1.g xu-]1 wp­

dbpUbp{! (6)-]1 tib2: Xu-]1 hwuwp lJ.umwgtl_b(i hbmuJWl wpmwhWJUlill-

p JntUU bpf!' 
X11 al -(b2 X22 -···-X,,,2)-· .. -(bn -X2n -· .. -Xmn) al -b2 -·" 

n m 

bn - L~:>ij. 
j=2 1=2 

X11 = b, (a2 - X22 (a -x ... -x )=b -a -m m2 mn 1 2 

n m 

_ ... a - "" X·· m £..J £..J IJ: 
j=2 i=2 

'1.bp2pU bplJ.m wpmwhlllJtnntpJntUUbp]1 w2 uwubp]1 hwtl_wuwpntp­
Jntlif! ptumu t UpwUg wqwm wUI]:wtiUbp]1 GmJliI! 1Plibtnt9 u umwgtl_mti t 
mpwUurqnpmlllJ]1li tulillPP $wlJ.1Plibtm UJ.UlJUWlipg: 
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UJuUJ.]1.untl_, (1) L. (2) hwtiwlJ.wpqbpp wnw2]1U hwtl_wuUlpntUUbp]1g 
npnztlllla lllpmlllhWJmntpJmUUbpf! hwtil!UlJ.Umu bU, hbmL.wplllp I1PwGg]1g 
U:blm UJntup hbmL.lllUpU t: Umwgtjmu t, np (I) ti (2) hwU:llllJ.wpqbpf! 
lJ.wpbl.P t tntbbt (m-l)+(n-l)+l=m+n-1 $n$ntuwl.J.wUGbp]1 Gl.J.wtnUUltip, 
npntl wrqwgmgtl_mu t ul.J.qpUwl.J.wU rqUrµnun: 

§ 32 Uqqpfiwqwfi hbfipp qmfibm 

PGirqbu Gztlbt t tuUI1PJ1 tntUU:wU llltqnp]1pumti, ulJ.qpUUllJ.UlU pntJtWUl­
pbl.P tntbntUf! qwpbl.P t qmGbt hJmu]1u-wpL.UmJlllU UlG4JwU qwu wubUw­
PPi awtuumuGbp]1 ubpnqntl_: 

vqwpwqpbGp hjntupu-wputimJwli wU4JlllU ubpnrm: bCiplllllPhGp 
mptl_wa bG bpbp wnwpnq L illPU urqwnnq qbmbp: Unwnnn' A A A' J,U U l' 'L J, 2, 3 
'f m pmu mbqwtl_nptl_wa bG apa2 ,a3 pbnUbp, ]1u4 uuiwnnq' B 1, B2, B3, 

B4 l.J.bmbpntu rqwhwu2tl_mu t' bi. b2, b3, b4: Sptl_wa t CiwL. tuUI1P]1 $wlJ. 

l.Pfibtm U(WJUWGf!' a1 + a2 + a 3 = b1 + b2 + b3 + b4 : SbqwllPbfip hwjmG]1 

ubantpjntGGbpl! hbmL.JWl WilJUlUWl{ntU 

Urynwwlj 1 

UuiwnllIJ. 

UnwptiwO 
B1 B2 BJ B4 ljl:un lipm ti 

Unwp 
UJUl.!UlPIJ 

A1 b, a1 -b1 0 0 at 

Az 0 b2 +b1 a1 a2 +a -b -b 0 1 2 I az 

A3 0 0 
b3 + b2 + bi - a1 -111 

b4 a3 

UuiwnllIJ.-
fibp}l b1 b2 bJ b4 

wwhwfi911 
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llitJmuwtiP wnw2pG t1.wG11wlm (hJmupu-wpL.umJwG wGtuwG ubpn­

lllltl) wwgGt1m hwuwp l!Gmpmu bGp a1 h b1 ptlbppg tiinppl!' 

x
11 

= min(apb1) 

bpb x
11 

= a
1

, WUJ.W WJll tlwG11wqmu qpmu bGp a1, puq WJll t1.wG11w­

Y.ntl wGgGnq mnqp uGwgwa t1.wG11wY.Gbpmu' qpnGbp: 
bpb x

11 
= b

1
, WUJ.W WJll t1.wG11wY.mu qpmu bGp b1, pu\.i WJll tlwGqw-

Y.ntl wGgGnq UJWG uGwgwa t1.wG11wY.Gbpnt1f qpnGbp: fipn2w4}1mpjWG 

hwuwp bGpwqpbGp min ( apb1) = b1 : Uw GzwGwqmu t, np x11 = b1 , 

X21=0,X31=0: 
x1rli wpctbpl! qmGbtm hwuwp l!Gmpmu bGp brP. h a1 -b1 ptlbppg 

tiinppl!: fipnzw4}1mpJwG hwuwp bGpwqpbGp 
min(b2, a

1 
-b

1 
)= a

1 
-b

1
: Uw 4GzwGw4}1, np x12= a1 -b1 , x13=0, 

X14=0: 
UJGmhbmh, tlwptlb1ntl GmjG 6hntl, wwgGmu bGp WllJillUW4}1 

uGwgwa tlwG11wqGbpl!, pwgp tlbp2pGpg, Gqwmp mGbGw1ntl hbmhJWUf 

x 22 =min(b2 -(a1 -b1},a2)=b2 +b1 -a1 ; x32 =0 

x
23 

= min(b3; a 2 -(b2 + b1 -a1))= a 2 + a1 -b2 -b1 ; x24 = 0 

x
33 

=min(b3 -{a2 +a1 -b2 -b1},a3 )=b3 +b2 +b1 -a2 -a1 : 

\,wlupwG tlbp2pG X34 tiintiintuwY.wGpG hwUWUJ.WUlWUGnq tlwGqwY.l! 
wwgGbffi, GqwmbGp, np A3 wnwpnq qbmmu pbnp pwGw41! uGwgbt t 
a

3 
-(b

3 
+ b

2 
+ b

1 
- a 2 - a

1 
), puq B4 uUJ.wnn111! wnwJctU nz_pGz_ z_p 

umwgti: 5mJg mwGp, np A3 qbmmu uGwgwa pbnp pwGwY.l! hwtlwuwp t 
B4- p UJ.WhwG2pG: 

b
4 

=a
3 

-(b3 +b2 +b1 -a2 -a1): 

~bzm t Gqwmbt, np 11w ptumu t tuGqpp tliw4 W.Gbtm UJ.WJUWGpg' 
a

1 
+a

2 
+a

3 
=b

1 
+b2 +b

3 
+b4 : ~bmhwpwp t1.tp2pG tlwG11wY.mu qwpb-

W t qpbt b4 (x34=b4): UJuUJ.Puntl' umwgtlmti t pmJtWmpbtll hbGpwJpG 
(pwqpuwJpG) imamul!, npmbq xl 1, xl2, x22, x33 L. x34 tiintlin­
tuwY.wGGbpl! Y.nz.tlmu bG hbGpp, puq uGwgwb-]!' x13= x14= x21= x24= 
x3 l = x32= 0 Y.nz.tlmu bG' wqwm: \,qwmbGp, np hbGpp tiintlintuwY.wGGbpp 
pwGwY.l! pwtlwpwpntu t m+n-1 UJ.WJUwGpG (3+4-1)=6: 
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t 
l 

OppGwq: bGpwqpbGp wnwptln11 qbmbpmu mbqwtlnptlwa pbnGbpG 

bG a 1 = 30, a2 = 40, a 3 = 20, UUJ.WililllGbpp UJ.WhwG2G t hwUWUJ.WUlWU­

tuwGwpwp' b1 =10, b2 =35 ,b3 =15,b4 =30: 

b1Gt1ntl WJU mtl.Jw1Gbppg, qwqubGp WllJillUWq: 
fhvmuwlj2 

UUJ.wnnqGbp 
UnwpuwG 

B1 B2 B3 B4 
qbmbpmu 
pbnGbpp 

UnwpnqGbp UJ.W2WP1! 

A1 10 20 0 0 30 
A1 0 15 15 10 40 
A3 0 0 0 20 20 

UUJ.wnnqGbpp 
10 35 15 30 

mwhwG9n 
90 

llitJmuwY.l! wwgGmu bGp t1Gt1ntl hbmL.Jw111wmnqmpJmGGbppg. 
x 11 =min(10;30)=10; x21 =0;x31 =0 

x 12 =min(35;20)=20; x 13 =0;x14 =0 

x22 =min(15;40)=15; x 32 =0 

x23 =min(15;25)=15; x33 =0 

x24 = min(30;10) =JO 

x34 = 20: 

llitJmuw4}1g bphntu t, np hbGpp tlintiintuwY.wGGbpG bG xn,x12, x22, 
X23 ,X24 L. X34, puq wqwm tiintlintuwY.wGG~Pl!' x13= x14= x21 =x31= 
=x32=X34=0: 

UubGwppz_ awtuumuGbpp ubpnlllltl luGqpp uqqpGwqwG imantul! 
qmGtwu tlwptlmu bGp GntJG 6hntl, pGz_UJ.bu Gztlbg tlhPl!, upwJG pb uqqppg 
wwgGmu bGp WJG tlwGqwY.l!, npmbq awtuul! wubGwppz_G t: 
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§ 33 SbrJ.wqmtunuiCibplt uwmptiglt ub2 ZIJ.PW hwuqwgmpJillU]! 

SbqtutlintumuGtpp uwmppgp ut2 ZIJ.PW y_Ilitl_mu t tuJG pbltJtuffi, npp 
qwqwpGbpG ]!Gqwa tG Gpw mwppbpp tl_pw, puq qnqubp]!, npnGp Y.nitl_mu 
tG oriwY.Gtp, l!GY.wa tG uwmppgp mnqtpmu qwu uJmGtpmu: UY.GhwJm 
t, np tpqm hwphwG oqwqGbp]! tiintumqqwhwJtug tG, htmhwpwp up 
oqwY.}lg hwphwG oqwY.}lG wGgGtwu qwmwptl_mu t ll!UlntJUl mtl.Jw1 qw-

qwpp zntP21! tr qwu - tr wG4.JmCintl_, Y.wtutl_wa WJG ptuGpg ll!UlillJUl]! 
2 2 

ctwuu1wpp mqqmpJwUp t pt' hwqwnwq: 
Uwhtfwilnuf 1: SbqwtlintumuGbpp uwmppgp ut2 ZIJ.PtuG Y.nitl_mu t 

hwztj_wpqwjpG, tpt WJU tiiwY. t, h qwqwpGbppg ubY.1! {!Gqwa t wqwm, 
puq uGwgwa]!' hbGpp tlintlintuwqwGGbpp tl_ptu (WllJillUWY.}1 tl_wGqwq­

Gbpmu): 
Uwhtfwilmtf 2: 3mpwpwGijntp wqwm tiintiintuwY.wGp hwuwp qn-

Jillf)JntG mGp hwztj_wpqwjpG ZIJ.PW, WJG t1 upwq]!: 
.c!,wztj_wpY.wJpG zIJ.PwGbp]! mGtGmu tG hpuGwqwGmu htmhJtul 

tpqpwiwtliwY.wG ll!WmqtpGbpp mbupbp]!' 

D D CJ 9=r qp l,, 

C11Pwfihpj> qwqw~fihp~ ~fi~qln[wlt hfi: 

1 
Uwhtfwilmtf 3: .c!,wztj_wpY.wJpG ZIJ.PWJP JntpwpwGijntp qwqwppg 

1

f 
qmpu t qwwu tpqm oqwq: 

ffebnpbtf J : .c!,wztj_wpqwJpG ZIJ.PWJP qwqwpGbpp pwGtuY.1! qmJq t: 
UUJwgnl}g: uwtu GqwmbGp, np hwztj_wpqtuJpG ZIJ.PtuG zp2wGgtwu, 

tr 
JntpwpwGijntp qwqwpp zntP21! qwmwptl_mu t ll!UlntJUl 2 wG4.JmGntl_: 

QGqmGtGp cJ-wuwgmJgp u1wpp mqqmpJtuUp qwqwpp zntP21! qwmwpwa 

ll!UlntJUll! - ~ , puq hwqwnwq mqqntpjwlip' ~ wGltJmG: 
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Opftilwlj: 

E 

bpb ZIJ.PtuG zp2wGghGp ABCDEFGH mqqntpJtuUp , tull!tu A,B,C, 
F,G,H qwqwpGbpp unm zp2wGgntli]! qwmwptl_mu t ctwuu1wpp, puq D h 
E Y.tmbpmu' hwqwnwq mqqmpJtulip: 

uzwGwqbGp m-ntl_ ZIJ.PtuJp tuJG qwqwqpGtpp ptuGtuqJ!, mp 
ll!UlntJUlJ! Y.wmwptl_mu t llPtuY.wG wGltJmGntl_, puq n-_ntl_' pwgwuwqwG: 
lllwpq t, np ZIJ.PWJP pn1np qwqwpGbpp PPtl.l! Y.UiGP. m+n: 5mrn mwGp, np 
m+n-l! qmJq t: 

-2tuGp np hwztj_wpqtuJpG ZIJ.PtuG tlituY. t, puq zp2wGgmul! 
Y.wmwptl_mu t pn1np qwqwpGbpntl_, mump wGltJmGGbpp {!GqhwGmp 

qmutup]! Y.UiGp 27t -p ll!tuUlpq' 27tk (k>O h wupnq2 pptl_ t): lfJntU qnqupg' 

llPtuY.wG wGY.JmGGbpp qmutup{! Y.UiGp ; m, puq pwgwuwqwGGtppGJ!' 

tr tr tr 
-2n: UJGll!bu np' 2m -2n=2trk: qbp2P.Gl! ll!tupqbgGt1mg htmn 

Y.umwGwGp' m-n=2k: 

Uw GzwGwqmu t, np (m-n)-1! qmJq t: bpb (m-n)-pG qmuwpbGp 2n 
qmJq PPtl.1!, tull!tu tuJG quGw qmJq. 

m-n+-2n=m+-n 

UJull!Puntl_' (m+-n}l! qmJq t: 

ffebnpbtf 2. .c!,wztj_wpY.wJpG ZIJ.PWJP mnqbpntl_ qwu uJmGtpntl_ 
mtqwtl_nptl_wa qwqwpGtpp pwGwY.1! qmJq t: (Ull!tugmrnl! iP pbptl_mu): 

IhGbGtutntl_ ZIJ.PtuJp qwqtutlitup]! pbpbGp mpwGull!npmtuJpG tuG11Pp 
tmMwG oll!mP.uw1mpJtuG ummquwG pwztuwY.wG utpnq{!: 
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§ 34 1!w.2]uwqw(i uh:pnq 

liJU ubpnajl tmpjntUU WJU t, np JillpWpWULJillp wqwm lfinlfintuw-
4wup hwuwp qwquqmu t hwzqwpqwJpU zqpw: CqpwJp qwqwpubpmu 
mbqwllPtlmu bu bwfuubpp uwmppgp mwppbpn: <l-wqwpubppu qbpw­
qpqmu bu uzwuubp: UJU qwqwpn, npn hwuwUJ.wmwutuwumu t wqwm 
lfinlfinfuwqwUpU' hwuwpqmu t IlPWqWU, UUWQWb qwqwpUbpp uzwu­
Ubp]! lfinfuqmu bu w2wugb1ntl zqpwJp pn1np qwqwpubpn: <l-wqwpubpp 
uzwuubpJ! qbpwqpqmu bu bwfuubpp uwmppgp mwppbppu L hwzqwpq­
qmu Upwug hwupwhwztlwqwu qmuwpn: lijq qmuwpn qn~qmu t zqpwjp 
quwhwmwqwu: 

hpb pn1np hwzqwpqwJpu zqpwubpp quwhwmwqwuubpn n~ pwgw­
uwqwu bu, WUJ.W mtlJwt 1mbn1un 0UJ.mpuw1 t : OUJ.mpuw1mpJwU WJU 
hwJmwuflzl! mctp ub2 t bpb tmbqmu t upupumup fuuajlp: lJwpupumup 
tuuajlp tmbbJliu 0UJ.mpuw1 tmbmu qumwgtlfl, bpb pn1np hwzqwpqwJpU 
zqpwUbpp quwhwmwqwUUbp]! Il~ IlPWqWU bU: 

Opftliwlj: hupwllPbup mpwUuUJ.npmwJpU luUilPP mtlJw1ubpu bu' 

:~: ~~ :~=~~ Cij= [~ 3

5 : ~ J 
a3 = 50 b3=70 3 2 6 3 

b4=20 
luullPP. mtlJw1ubpJ! tpwgubup wrumuwqmu L hJmupu-wpLumJwU 

wu4Jwu bqwuwqnq umwuwup npLt pntJtWtnpbJli tmbmu: liJU qmubuw 
bmLJWt mbupJ!. 

U!ynwwl; 3 

~ B, B2 B3 B4 
Unwpqnq 
pbnubpn 

I]_ 

A1 7 j ( 2 20 
IO 11}-- ----0--- ---,0 

A1 2 I 5 4 I 1 60 
0 w--- ---40 lO 

A3 3 2 I ( : ~ 50 
0 0 3Q ___ __ .,20 

Utqwnnqubpp 
t11whwuon IO 30 70 20 130 
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liJu wrumuwqpu hwuwUJ.wmwutuwunq tmbmuu t X 11 =IO, X
12

=IO, 
X22=20, ~13=40, X33=30, X34=20, npnup hbupp lfimJmtuwqwuubpu bu, 
puq' X13= X14= X21= X24= X31= X32=0' wqwm: Cuqhwump bwtuun qJliup 
600: 

UJu tmMwu oUJ.mpuw1mpJmun pwztuwqwu ubpnqml. ummqb1m 
hwuwp 4wqubup wqwm lfinlf!ntuwqwuubpp hwzqwpqwJpU zqpwubpn L 
hwzqbup upwug quwhwmwqwuubpn: 

Xwp hwuwp' 30· + 6 6-4+5-3=4>0, 

5 + - 4 

Xi4-p zqpwu, npn gmJg t mpqwb wrumuwq 3-mu qbpqubpml. 4Jliup' 

3~. 2 2-3+6-4+5-3=3>0, 
5 -

6 - 3 

70+3 " "" 
2 + - 5 

X . ' 40+1 24-]! 
6 - 3 

3 

X31-n' 7~4 

3~6 

X32-n' 50+ 4 

2 + - 6 

2 - 7 + 3 - 5 = - 7 < 0, 

1-3 + 6-4 = 0, 

3 - 7 + 3 - 5 + 4 - 6 = - 8 < 0, 

2-5+4-6=-5<0: 

.Qwup np gfl4tbpnui qwu pwgwuwqwu quwhwmwqwuubp, mump 
mtlJwt tmbmun OUJ.mpuuit ~t: 
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§ 35 "lnmbfig}lw1Cibpp ub:pllll 

liJu ubpmm, pfi~utbu pw2.tuw1.J.wGn, hGwpwtJ.npmpJmG t mwUiu 
ummqt1m ul.J.qpGwl.J.wG (1.J.wu gwfil.J.wgw<)) pwqpuwJpfi tmMwG OUJ.Ulp­
uw1mpJmGn: f!bpbGp ubpnajl w1qnpppun wnwGg WUJ.WQilljgp: 

Unwp}lfi pw11: 8mpwpwfi~mp pwqpuwJpG tp.ntp.n.tuwl.J.wGp hwuwp 
l.J.wqubGp hwtJ.wuwpmu hbmL.JWl mbupntJ.. 

ai + Pi=cij,(i= 1, m; j= 1, n ), ( 1) 

npmbq ai L. P· ub<)ntpJmGGhpn wnwpnq L. uutwnnq 1.J.bmbpp UJ.WJUW­
Gwl.J.wG UJ.llUlbJGgpw1fibpG bfi, pul.J. CjrG aw.tuubpp uwmppgp i-pq mnqp j­
M UJWfi hwUWUJ.WUlWu.tuwfi wuqwuG t: 

.RwGp np hbGpp tp.ntp.n.tuwl.J.wfifibpp PPtlI! hwtJ.wuwp t m+n-1-p, mu­
tnp (1)-n ppbfipg 1.J.Gbpl.J.wJwgfip m+n hwtJ.wuwpmufibppg m+n-1 wfi­
hwJmfibpntl q<)wJpfi hwtJ.wuwpmuGbpp hwuwl.J.wpq' a i L. Pi wfihwJm­
Gbpp Gl.J.wmuwup: liJqutliup hwuwl.J.wpqfibpn tp.wl.J. ~bfi L. nGqhwfimp 
qhUJ.PmU mfibfi wfipptJ. pwqumpJwup 1m<)ntufibp: OpL.t 1mamu qmhtm 
hwuwp, wfihWJtnfibppg ubl.J.Pfi mwwu bGp l.J.WUWJWl.J.wfi wpctbp: CGqmG­
tJ.wa t wnw2}1fi wfihwJtn ubampJwfin mw1 qpn wpctbp (a1=0): U1iwgwa 
wGhWJtnfibpp wpctbpGbp{! l.J.npn2tJ.bG (1)-pg' u}lwpctbpnpbG: 

uplJpnpI] J2WJ[.' OtGbGw1ntl Uj L. Pi ub<)mpjntGfibpp wpctbpfihpn, 
wqwm tp.ntp.n.tuwlJ.wfifibpp hwuwp wfihpwcth2m t hw2tlht 1.J.bqa 
<)w.tuuhpn' hbtnhJWl mbupntJ.. 

c' pq=ap+ J3q , (2) 
npmbq p-Ci L. q-G wqwm wfihw1mfibpp mnqbpp L. uJn~fibpp hwuwpfibpfi 
bG: 

uppnpI] J2WJ[.' Uqwm tp.ntp.n.tuwl.J.wfifibpp hwuwp hw2tlht aw.tuubp}l 
L. l.J.bqa <)w.tuuhp}l mwppbpmpJmfin' hbmhJWl mbupntJ.. 

Spq = Cpq - c' pq (3) 
b:pb (3) wpmwhwjtnntpJwUp npn2tJ.nq mwppbpntpJmGGbp[! n~ pw­

gwuwl.J.wfi bfi, mutw mtl.Jwt 1mamun OUJ.mpuw1 t, UJ.WJUwfintJ., np .tuGilltPI! 
I):P.tJ.wa t u}lGpumun qmGhtm tJ.bpwphpJwi: bpb .tuGqpntu UJ.WJuwfi t 
I)p.qw<) qmGht GutwmwlJ.wjpG :PmGl.J.gpWJP uwpupumu wpctbp{!, WUJ.W 
OUJ.UlpUWlillPJWfi hWJU1WfiP2I! 1.J.pwtJ.wpwptlP, bpp (3) pwfiwoL.ntl npn2-
tJ.nq mwppbpntpJntfiGbpn UiGbfi n~ I):P.wl.J.wfi: . 

Oppfiwl.J.: lllnmbfigpw1fihpp ubpnqntl ummqh1 .tuGI):P.p npL.t 
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pmJ1wmpbUi 1mouwG outmpuw1mpJmfin: 
Ummqnu1n 1.J.wmwpbGp Gw.tunPll UJ.Wpwqpw:pmu umwgqw<) pmJ-

1wmpbUi 1mnuwG hwuwp (wIUmuwl.J. 3): 
Unw2pG pwJ1mu hbGpp tp.m,Pn.tuwl.J.wGGbpp hwuwp 1.J.wqutGp hwuw- · 

1.J.wpq L. umwGwGp Gpw 1mamun: 

a1+ P1=7 a 1=0 P1=7 
a1+ P2=3 P2=3 
a 2+ P2=5 a 2=2 
a2+ p3=4 p3=2 
a3+ p3=6 a3=4 
a3+ J34=3 p4= -1 

bpl.J.pnPll pwJ1mu wqwm tp.ntp.n.tuwlJ.wGfibpp hwuwp hw2tlhfip 1.J.bq<) 
<)w.tuumufihpn: 

c' 13=a1+ p3=o+2=2 
c'14=a1+ J34=o+(-l)= -1 
c'21=a2+ P1=2+7=9 
c' 24=a2+ P4=2+ (-1 )= 1 
c'31=a3+ P1=4+7=11 
c' 32=a3+ P2=4+ 3=7 

bppnpq pwJtmU hw2tlhfip <)w.tuutpp L. l.J.bq<) <)w.tuubpp mwppb-
pntpJmfiGhpn' wqwm tp.ntp.n.tuwl.J.wGGbpp hwuwp: 

S13 =C13-C113= 6-2 = 4 
s14= cwc'14= 2 - ( -1) = 3 
S21 = C21-C'21 = 2 - 9 = -7 
S24 = C24-C'24 =l -1=0 
S31 = C31-C'31 = 3 -11 = -8 
S32 = C32-C

132 = 2 - 7 = -5 
.Rwfip np WJU mwppbpmpJmfiGbpp ptJ.mu 1.J.wfi pwgwuwl.J.w(i ub<)n1p­

Jntfifibp, mum}l mtl.Jwt imamun outm}luw1 ~ t: 
fJ.}lmnrzmp1mfi."bl.J.wmbfip, np WJU mwppbpmpJmfifitpn, hw2t1.wa w­

qwm tp.ntp.n.tuwl.J.wfifibpp hwuwp fimJfifi bG, pfi~ pw2.tuw1.J.wG ubpnqntJ. 
1.J.wmwpwa ummqn1uGbppg umwgwa 211PWJP qfiwhwmwl.J.wfifibpn: 
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§ 36 PwqpuwJpfi up tntbntupg UJntUp wfigntU{! 

liJctu uiwpqbup, pb pGluitu t wGgmu tiwmwplj_mu up pwqpuwJpG 
Lntbmupg utti WJL LntMwG: .Qw(ip np up Lnt®tupg utti WJL pwqpUWJPU 
LntMwG wGgGbLnt hwuwp wqwm wGhwJmGbppg ul:i4l! uitmp t tlin}uw­
ppGbL hbGpp wGhwJmntJ., mump wnw2pG hbpf)pG wGhpwctbzm t uiwpqbt., 
pt np wCihWJUll! uitmp t pbpbL hbGp: liJq CiuiwmwtintJ., bpb wz}uwmmu 
bup uinmbGgpwLGl:ipp ubpnqnlj_, nCimpmu bCip pwgwuwtiwG mwppbpntf)­
JmCiCibppg wubGwi.pnppn: Qum Gw}un{lll uiwpwqpw.'Pp qw -8-Ci t: liJCi 
hwuwuiwmwu}uwCimu t X31 wqwm wGhwJmpCi, npn h uitmp t pbpbL 
hbCip: 

bpb wz}uwmmu bCip pwz}uwtiwuG ubpnqnlj_, wuiw wqwm wGhwJUll! 
numpmu hCip zqpwCihpp pwgwuwtiwG qGwhwmwtiwGCibppg wubCiw­
tlinppn: 

Opuituqp uiwpqbGp, pt X31-P tlin}uwpbG hbGppg np wGhwJUlI! 
qntpu 4uqtJ.P, mbqwi.pn}umuGbpp uwmppgpg oqmlJ.l:iLnlJ. tiwqumu bup X31 
wqwm tlintlin}uwtiwup hwztJ.wptiwJpG zqpwu: Qum §34-p W1lJillUW4 2-p 
Xwp hwztJ.wp4wJpG zqpwG 4wqumu t X3i, X11, X12, X22, X23 h X33 
tlintlin}uw4wCiCibp}lg, IlPl! 4mCibCiw hbmLJWL bpltPwlwtliw4wCi qbwuiwm-
4l:ipp mbupn: 

0 20 
X11 

x.,~ 10 10 + 

tiwu ptJ.bpnlJ.' -10 50 
X22 . Xz3 20 40 + 

X31 X33 +O 30· -
10 20 

CqpwJp qwqwpCibppG lj_bpwqpmu bGp GzwCiGbp num §34: QGmpmu 
bGp pwgwuwtiwG qwqwpGbpntu qmGlJ.nq plJ.bppg l}1nppn' 
min(l0,20,30)=10: 10-n hwuwuiwmwu}uwCimu t X11 wJG hbCipp l}1nl}1n­
}uwqwGpG, npn uitmp t qntpu qw hbGppg h, hbmhwpwp, umwGw qpn 
wpctbp: CqpwJp uCiwgwb qwqwpGbpmu qmCilj_nq ptJ.hpn wCihpwctbzm t 
l}1ntlin}ubt WJCiuitu, np Cipw mnqbpnlj_ tiwu UJmfibpntl zwpcttJ.b1flu «hpCi» 
(qbwqpmu' Cibpup) h «Cinp» ptJ.bpp qmuwpn uiwhuiwfitJ.P: bLCihtntl w111 
UlWJUwGpg, zJJPwJmu plj_bpn 46hwl}1n}utJ.bCi hbmhJWl 4l:ipui. pwgwuw-
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4wG qwqwpGbpmu qmGtlnq plJ.bPl! 4uiwtiwubG 10-nlj_, pu4 11fl.W4wG 
qwqwpGbppun' 4wlJ.hLwGw 10-ntl: CqpwJntU WJll ptlhPl! qptlwb bu 
qbwqppg. rµupu: 

~W2U{lll lnt®tUI! umwGWLill hwuwp uumu t §34-p W1lJillUW4 2-l! 
ohwtlin}ubL WJGuil:iu, np 211.PWJP «hpu» plJ.bpp i.pn}uwpb(i mbqw11fl.lJ.hG 
«Gnp» ptltpn: liJq ohwtlin}umpJntGGl:ipt! 4wmwpbLnt9 hbmn tiumwGwGp 
hbmhJWL WllJmuwtin. 

lhymuwlj 3 

~ 84 
UnwptJ.nq 

81 82 83 pbnCibp Unwpnn 
3 6 2 7 

20 A1 0 20 0 0 
2 5 4 1 

60 Ai 0 IO 50 0 
3 2 6 3 

50 A3 10 0 20 20 
U uiwnnqCibpp 

10 30 70 20 130 
UlWhwCi5>p 

Urumuw4 3-pG hwuwuiwmwu}uwGnq Lntbmun 41flCip x12=20, 
X22=l0, X23=50, X31=l0,.x33=20, X34=20, pu4 l!Gqhwump bw}uul!' 520: 

liJuuiPunlj_, gmJg mlj_bgpCip, np W11.Jmuw4 2-p hwuwuiwmwu}uwCi 
LntbntUl! ouimpUWL l t h wGgwGp ub4 mppz LntMwG WJGuil:iu, np nuq­
hwGmp bw}uun GtJ.wqhg: 

up wllJmuwltflg (Lm®tupg) ul:i4 mppzp wCigmut! zwpntCiw4mu bGp 
WJGpwG, pwGp qbn ouimpuwLntPJWG uiwJUWUl! lP pwtJ.wpwptJ.bL: 

IJ-ftwnT}ntfJJntli 1: SpwGuuinpmwJpG }uG11fl.ntU up hbCippg UJntupG 

I 
wGgGb1flu hCiwpwlj_np t, np pwgwuwtiwG qwqwpCibpmu qmfilj_nq plj_bp}lg 
tPDPPl! 1flGp Ill upw4n: liJU qbll!Pntu npht ul:i4l! hwuwpntu bup wqwm 
ipnipn}uw4wG, pu4 uGwgwbn' hbupp: Opuihuqp wnwG6GwGw qpn 
wpctbpnlj_ hbCipp l}1ntlin}uw4wCin wqwm l}1nl}1n}uw4wCiCibppg nCiqqbmu 
bCip WJG npht GzwGntJ.: OppCiw4' lf: 

IJ-ftwnIJntfJJntli 2: ~wztJ.wp4wJpG zqpw 4wqub1flu lf -l! 4wpnq t 
uwuGw4gl:iL npuitu hbCipp l}1nl}1n}uw4wCi (uinmbCigpwLCibpp ubpnqnlj_ wz­
}uwmb1flu WJll l}1nl}1n}uw4wGp hwuwp GmJCiuil:iu 4wqubp hwtJ.wuwpmu): 

IJ-ftwnIJmp1mli J: P.pw4wG 4JwGpmu hwuqpuimu bu mpwGu-
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UlllPUlWJflfi Juullflfl WJL llflqWapfibp: 
bpp wnwpnq qtmtpmu ptnfibpfl J!CiqhwCimp pwCiwq{! qbpwqwCi­

gmu t ulllwnnqCibpfl UIWhwG2J:!, qwu hwqwnwq]!: llJu qbUIPmU JuCiajlpJ:! 
tm()blflu Uibmp t Gbpum()bt ~p4mfl4 UUIWilllll. qwu ~pqmfltl wnwpnq: 

bpp mbqwl[lnJuqnq ptmCibpJ! hwuwubn i_bCi. 
bpp UlpWCiUUIIlPUlWJpCi Up2ngCibp]! mwppbp bu. 
llJuajrnp qbUIPbpmu, JuGajlpJ! tm()blflu, Uibmp t gmgwpbpbt 

wnwCioCiwhwmmq unmtgmu, pwCip np upltCimJCi pbnJ! bpptUCi hCiwpwqnp 
i.t mbqwl[lnJubt mwpptp mpwfiuUinpuiwJpCi uti2ngCibpnq: 

134 

q.pwqwfimpJWCi gwfiq 

1. ~wpnt}}JntfiJtufi U. <l-., Ump}lwuJwfi U. U. <l-ITT.uJ}lfi aptuqpwtlnputufi 
up pwfip uh}}nqfihp h tu.Uajl.pfib.p, bphwfi, 1970. 

2. lf. U. UtuhtuqJtufi, U. q., UwpquJtufi, .'.b. l'.5. l..ituptuUJ.b.mJtuCi, 
lfu1vbutum}lqtuqwCi ()p.wqptutlnpmu, bphwCi 1983. 

J. lf. U. Uuihtuqjwfi, ~. L UwpqujwCi, U. L}... UwpqujtuCi, fi.. "U. 
Sntin.1wfi SCimb.Untj}JWCi tlhPtntb"ntpjtuCi. uwpb.uwm}lqwqwCi 
L11wtiu1qfibp ttiU<l-UU~.P, lJpL.wCi 1997. 

4. lJLtu Uu1hw4JwCi Sfimb.untpJwCi tlhptmb"mpJwfi uwphUwm}lqwqwCi 
L11wtiwqCihp, qnpamJpfihp}l hhmwqnmmun mfimhuntIJJWfi 
4wnw4wpuwCi .tufiqppCib.pmu, tufiqppCihp L. 4wpdntl)JnLfifihp 
<!,<!.Cl-UU «<l-}lmmpjntfi» hpwmwpwq~mpjntfi, bpL.wCi 2001. 

5. BeHTn;e.Af. E. C. 3AeMeHTJ>I AHHaM:lflieCKoro nporpaMMHpo­
BaHIDI, l13A. "Hay1<a"; M., 1964. 

6. race c. J\1meHHOe rrporpaMMHpOBaHHe, M ., 1961. 
7. fo.Af.UITeinI E. r. TeopIDI ABOHCTBeHHOCTH B MaTeMaTH"leCKOM 

nporpaMMHpoBaHHH H ee npHAoJKeHIDI, H3A. "Ha)'Ka", M ., 
1971. 

8. AaHn;Hr /!¥!<. E. J\HneiiHoe nporpaMMHpoBaHHe, ero 
npHAOJKeHIDI H o6ow;eHIDI, l13A. "Tiporpecc", M., 1973. 

9. 3acAaBCKHH IO. J\ . C6opHHK 3aAa'I no AHHeHHoMy nporpaM­
MHpoBaHHIO, l13A. "Ha)'Ka", M., 1973. 

10. 3yxoBHD;KHH C. H. ABAeeBa J\. H. J\Hneiinoe H BJ>InyKAoe 
nporpaMMHpoBaHHe B 3KOHOMHKe, l13A. "Ha)'Ka'', M ., 1973. 

11. KaHTapoBH'I J\. B. fopcTKo A E. OnTHMa.Af.Hhle pemeHIDI B 
3KOHOMHKe, I13A. "Ha)'Ka", M., 1972. 

12. KapneAeBH'I <D. I1. , CaAOBCKHH J\. E. 3.1\.eMeHTJ>I .l\.HHeinloii 
aMe6phl H AHHeinloro rrporpaMHpOBaHIDI, I13A. u'Ha)'Ka"' M., 
1965. 

13. J\aHre 0. 0IITHMa.Af.Hhle pemenID1, J .. faA. "Tiporpecc", 
M ., 1967. 

14. TioA}'HHH H . <D. Kypc MaTeMaTH'!ecKoro rrporpaMMHpoBaHIDI, 
l13A. "BIJ:cIIIaSI IIIKOM"' MHHCK, 1975. . 

15. E. A ll1axHa3apHH MaTeMaTH'!eCKHe MeTOAJiI H MOAe.l\.H 
aHa.l\.H3a H pemeHIDI B 3KOHOMHKe, I13A· ' "3aHI'aK- 97"' 
EpeBaH 2001. 

16. lOAHH A E., fo.Af.InTeHH E. r. 3aAaqH H MeTOAhI Amte:i'moro 
nporpaMMHpoBaHIDI, I13A. "CoBeTcKoe paAHo", M ., 1964 

135 



Uf2US luU~USflt-PP '1-U"uPbl5U"u 
,[l.AHllEJISIH A3AT XA qATYPOBJfq 

q.uuaP.-u t>Puq.ruq_npuu-u lJt;@-fi'l--VbP 
METO)l,hl JIHHEHHOro DPOrPAMMH?OBAHH.SI 

llwnuf(iwljw(i dbnOwplj 
Ylle6n.oe noco6ue 

bf'b'-lffu 2003 EPEBAH 

Uum11wq114.w6 t L11~UJ<lllnLPJWU 19.11.2003p.: 
1C111pp iw¢u[! 60x84 1/1e: 8,5 m~. llwllmt: 6,8 hriwm. llwllnq 

'Tlwm4.bfl 283 S~w~wCiw4 500 
--- -·-- - - ·· 
=iwi4w~wCi q1m11wmCimbuw4wCi w4w11bllpwJp m~wriwu ·-Sb11J~G74 


	gtsayin tsragravorum-1
	gtsayin tsragravorum-2
	gtsayin tsragravorum-3
	gtsayin tsragravorum-4
	gtsayin tsragravorum-5
	gtsayin tsragravorum-6
	gtsayin tsragravorum-7
	gtsayin tsragravorum-8
	gtsayin tsragravorum-9
	Binder2.pdf
	gtsayin tsragravorum-10
	gtsayin tsragravorum-11
	gtsayin tsragravorum-12
	gtsayin tsragravorum-13
	gtsayin tsragravorum-14
	gtsayin tsragravorum-15
	gtsayin tsragravorum-16
	gtsayin tsragravorum-17
	gtsayin tsragravorum-18
	gtsayin tsragravorum-19
	gtsayin tsragravorum-20
	gtsayin tsragravorum-21
	gtsayin tsragravorum-22
	gtsayin tsragravorum-23
	gtsayin tsragravorum-24
	gtsayin tsragravorum-25
	gtsayin tsragravorum-26
	gtsayin tsragravorum-27
	gtsayin tsragravorum-28
	gtsayin tsragravorum-29
	gtsayin tsragravorum-30
	gtsayin tsragravorum-31
	gtsayin tsragravorum-32
	gtsayin tsragravorum-33
	gtsayin tsragravorum-34
	gtsayin tsragravorum-35
	gtsayin tsragravorum-36
	gtsayin tsragravorum-37
	gtsayin tsragravorum-38
	gtsayin tsragravorum-39
	gtsayin tsragravorum-40
	gtsayin tsragravorum-41
	gtsayin tsragravorum-42
	gtsayin tsragravorum-43
	gtsayin tsragravorum-44
	gtsayin tsragravorum-45
	gtsayin tsragravorum-46
	gtsayin tsragravorum-47
	gtsayin tsragravorum-48
	gtsayin tsragravorum-49
	gtsayin tsragravorum-50
	gtsayin tsragravorum-51
	gtsayin tsragravorum-52
	gtsayin tsragravorum-53
	gtsayin tsragravorum-54
	gtsayin tsragravorum-55
	gtsayin tsragravorum-56
	gtsayin tsragravorum-57
	gtsayin tsragravorum-58
	gtsayin tsragravorum-59
	gtsayin tsragravorum-60
	gtsayin tsragravorum-61
	gtsayin tsragravorum-62
	gtsayin tsragravorum-63
	gtsayin tsragravorum-64
	gtsayin tsragravorum-65
	gtsayin tsragravorum-66
	gtsayin tsragravorum-67
	gtsayin tsragravorum-68
	gtsayin tsragravorum-69

	Binder2.pdf
	gtsayin tsragravorum-10
	gtsayin tsragravorum-11
	gtsayin tsragravorum-12
	gtsayin tsragravorum-13
	gtsayin tsragravorum-14
	gtsayin tsragravorum-15
	gtsayin tsragravorum-16
	gtsayin tsragravorum-17
	gtsayin tsragravorum-18
	gtsayin tsragravorum-19
	gtsayin tsragravorum-20
	gtsayin tsragravorum-21
	gtsayin tsragravorum-22
	gtsayin tsragravorum-23
	gtsayin tsragravorum-24
	gtsayin tsragravorum-25
	gtsayin tsragravorum-26
	gtsayin tsragravorum-27
	gtsayin tsragravorum-28
	gtsayin tsragravorum-29
	gtsayin tsragravorum-30
	gtsayin tsragravorum-31
	gtsayin tsragravorum-32
	gtsayin tsragravorum-33
	gtsayin tsragravorum-34
	gtsayin tsragravorum-35
	gtsayin tsragravorum-36
	gtsayin tsragravorum-37
	gtsayin tsragravorum-38
	gtsayin tsragravorum-39
	gtsayin tsragravorum-40
	gtsayin tsragravorum-41
	gtsayin tsragravorum-42
	gtsayin tsragravorum-43
	gtsayin tsragravorum-44
	gtsayin tsragravorum-45
	gtsayin tsragravorum-46
	gtsayin tsragravorum-47
	gtsayin tsragravorum-48
	gtsayin tsragravorum-49
	gtsayin tsragravorum-50
	gtsayin tsragravorum-51
	gtsayin tsragravorum-52
	gtsayin tsragravorum-53
	gtsayin tsragravorum-54
	gtsayin tsragravorum-55
	gtsayin tsragravorum-56
	gtsayin tsragravorum-57
	gtsayin tsragravorum-58
	gtsayin tsragravorum-59
	gtsayin tsragravorum-60
	gtsayin tsragravorum-61
	gtsayin tsragravorum-62
	gtsayin tsragravorum-63
	gtsayin tsragravorum-64
	gtsayin tsragravorum-65
	gtsayin tsragravorum-66
	gtsayin tsragravorum-67
	gtsayin tsragravorum-68
	gtsayin tsragravorum-69

	Binder1.pdf
	gtsajin-10
	gtsajin-11
	gtsajin-12
	gtsajin-13
	gtsajin-15
	gtsajin-16
	gtsajin-17
	gtsajin-18
	gtsajin-20
	gtsajin-21
	gtsajin-22
	gtsajin-23
	gtsajin-24
	gtsajin-25
	gtsajin-26
	gtsajin-27
	gtsajin-28
	gtsajin-29
	gtsajin-30
	gtsajin-31
	gtsajin-32
	gtsajin-33
	gtsajin-34
	gtsajin-35
	gtsajin-36
	gtsajin-37
	gtsajin-38
	gtsajin-39
	gtsajin-40
	gtsajin-41
	gtsajin-42
	gtsajin-43
	gtsajin-44
	gtsajin-45
	gtsajin-46
	gtsajin-47
	gtsajin-48
	gtsajin-50
	gtsajin-51
	gtsajin-52
	gtsajin-53
	gtsajin-54
	gtsajin-55
	gtsajin-56
	gtsajin-57
	gtsajin-58
	gtsajin-59
	gtsajin-60
	gtsajin-61
	gtsajin-62
	gtsajin-63
	gtsajin-64
	gtsajin-65
	gtsajin-66
	gtsajin-67
	gtsajin-68
	gtsajin-69
	gtsajin-70
	gtsajin-71
	gtsajin-72
	gtsajin-73
	gtsajin-74
	gtsajin-75
	gtsajin-76
	gtsajin-78
	gtsajin-79
	gtsajin-80
	gtsajin-81
	gtsajin-83
	gtsajin-84
	gtsajin-86
	gtsajin-87
	gtsajin-88
	gtsajin-89
	gtsajin-91
	gtsajin-92
	gtsajin-93
	gtsajin-94
	gtsajin-95
	gtsajin-96
	gtsajin-97




