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Uju gppnylny Gupuwuwly Glp npbty wmwppwywt gluntihplp hw-
nrpnby pGptipgnnht, gowjhl opwgpuynpiwl hwyuwGh npny fuGghpGtph
L (pwGg yovw( dtpnrltph Ybpwpbppug:

Q.ouyhl opwgnuynpudp Yhpuwnwipul dwpbdwwmplpogh pudhGGt-
nhg by b, npl numdGushpmd L owumpliwjpugdwl julinhpGtph-npnyw-
Uh wbwwyGtpp wowidGwhwnympmGGtpp b dwlnd gowlg wbuw-
Yl hpdmGpGupl ot pnodwG wpntGwytn dbpnnGlipp: UG dyuymd &
Utipunltp qowhi mbhghwih oupnpiwy wpdbpblph npnGdwd, nponp-
dwl hwdwp: w Junwpgnd EGGeny wignphpip Yybpgwnnp thtn
whbhpwdtym L pujupup wujdwbhg L ppuiwulugymd 1 yhpewynp
pyny hwjwuwpniGLph Yud wihwyjwuwpnuibph hwiwlwpgbph bw-
dwp:

Unynpwpwp, wiGwbumpjul oupnpiw) wjwGwynpiwb, Jupwjuwp-
dwib, plsujbu Owl dnmpmjpulpul winbumppubGp Yepupbpog §h pwpp
luinppltp phpdmd GG gowjhl dpwqpuninpiwl: Uppuhup juGnhpbtip
pighwpuwby mGEG puqiwphy jmomdGlp, npnlghg b wihpwdbym t
plwnpby wywgnGp:

Appnyjyp, punlugwd b np quujubLphg:

Unwept b snppopn guutjuGbpmd ppwo GG gowhi hwlpuhw)gp
Up zwpp qunuwthwnGlp, (bpnGg dhengmy Ghphwywgdmd L hhdGunnp-
Yy L6 gowghl opugpuifnpiw G npmp hwpgtp):

Gpypnpy qumfup Gyppjwd b gdwihl  opwqpuynpiwb plghwlingp
lulinph dtawylipydwdp L ppjwd GG dwuluwynp ophGwlGtp:

Uliwgwd npu gqumjulbpnd  hpdGwljulmd plipjwo LG gdwjha
opwqpuynpiwl fuinhptph ymodw6 dtpnnlhpp: {wwnlwutu dwipw-
dwul ywpuppyuwd G0 upiujtipy b ymnkigpuGiph dtpagGtpm] julnpp-
Gtph (modwl wgnphpuGlipp: Spywd LiE gdwjhi Opwqpwynpiwb
Lpywyh juGnhpbtph dkwytipuynnip L Gpuiyg uquidwl tnuiwyibpp:

Gppnygyp Gwjuwwmbufwd [ pmhwlwl hwiwlupgh hGswbu Ghy
twubwquuywl, wibwbu b wintuwghunwlwé sppuh ghunualub
wp juwwngGtiph L muwGnnGlph hudwnp:



Gniju 1. G-owjhl hwGpwhwjh npny uvnupptp

§1. bplnopn L Gppopn Yupgh ghntpdhiwGwGbp

hywtiu bwymlh © qowjhl hwlpwhwyyh wbunpmGhg, Gpypnpy
Yyungh niwmbpijifwinh qunuitwpp juwywo § pine wihwpnng Gplym
hujwuwpmdGlph hudwiwpgh modwl htw: Spwod T htinbgug hundwe-

Qupgp.

ax, +bx, =c, } o

a,x, +b,x, =c,

Lpw mdnwip uptih b oumwGw) wuppbp GuwGulyGbpng, npnlghg
dbyp thothnjuwwGGbph wpnwpuiw i Gqwiwyl £, npogd b uumwpbip
peonuip: AwugqiwupumhtiGp (1)-h wowehl hunjwuwpdwl Gplyne dwup
b, -ny (b2 % G), huy tpypapgh tpym Swup' b, -ny (b1 # 0), w)Gnthtinb
qnudwpbm] unwgywd huwuwpmibpp Yunmwiwdp.

(ale - a,b, )x1 =cb, —¢,b,
Lnt)G dloy wpumwputiny X, -p YunwiwGp'
(albz —ab, )xz = 4,0, — a6
Gpl (alb2 —a,b, ) # 0, wwuw (1)-h pmonuip Yhwlnhuwlw htwljwg
pytpp’

_ &b, —cob

X, = 4,0, — 430
3 2 =
a,b, —a,b, a,b, —a,b,

@)

X

Llwnblp, np x; L x, hmhnfuowljuGGbph gnpowyhgGhipp (1) hw-

dwlwpgmy puqindd GG htinbyw) wynuawlyp
a b
3)
a, b,
npp inpgmd b pypopn Yupgh  pwnwlnsh dwwphg,  huy
A =ab, —a,b, wpnwhwpnmpymby wyn dwnphgh gunbpdhGwbn

Y Lpypnpn Lupgh gwnbtpihGwGu, npp Gowlwimd Glp htanlywy wtu-
pny’

a b
4
a, b,
Gph Guwlwyblp
a b ¢, b a c
A=t ] Ax, 1 9 . Ax, = 1 4 ,
a, b, ¢ b a, &
wyw (2) pubwdlbpp Yokl
Ax, Ax,
X, m—— X, = — 5
1=71 2= ()

wtupny L Ynsunud B6 Gpwdbph puwiwdlbp:

Gwhiwd pimipfwlnh wpdbplbphg, (1) hwdwlwpgp Ywann t
nuikGuy mwppbp peomaitp,

I Gpt A # 0, wuyw hwiwlywpgp niGh dhwy jmomad.

IL Gpt A =0, www hGwpunnp £ bpynt ghyp.

w) bpt Ax; =0,Ax, =0 (hwidwph; nhnbpdhiwGnlbpp dhwdw-
twlwy =0 Yws # 0), wyw hutwlwpgl mGh wiphy puginpjudp
pmdnudftp:

p) Gpt Ax; # 0, Ax, # 0, wuww hwiwlwpgn nomd sniGh:



Gppnpn Yuwpgh ghntpdhGw bunp uvnwgdmd & tppapn upgh
punwymuh dwuiphghg.

Gnpnpn Jupgh glantpihwbin Yngdmd L htmbguwy phxm:

a b ¢
a, b, c,|=ab,c,+abc +abc,—-ab,c,—abe,—abce, (7)
a, b, ¢

Gannpmp G Twnphgh Juwi gantpihGwGumh by dwnlng wwnbpp
Unsgmu i Gpw wwppbp (BEithnGhp):
Ophlwl: <wupb ntwtipdhiwbnh wpdtpp.

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)=-15-12-40-2 = —69

§2. n-pn Yupgh ntiwmbpihGwGmbbp

iitpm] Gpypopn L Gppnpn Ywpgh  plntpdhGuGwGtph
uwhdwGnuihg, Ywpnn Gp Gnyl ophlwsunhmpyudp wwy  # -pg Jwupgh
ntntpdhbwin huuugnipymbp, npp nuih 72 pYymy winnbp L uymGtp:

a4y i
4= ds Ay 2n
anl a, a

Nrnbpihlwwh wpdbpp upbih © ol hbutgw) pubwdlm],

A=a A, +a,4,+-+a, 4, )
U pwlwdlp mwihu § oz -pp Yupgh gwntpdhwiénh yipudmdp
nuw {-pn wnnh wwppbpps Cwliwdload Aij wpumubwjwmpmblhpp
Ympynd b @; wwppbiph hwlpwhwywiwl nugndGhp:
Upt A ntwbpdhwlwmp dby 9Getilp 7-pn wngp L j -p ujmdp,
wuyw Jumwlwdip (n - 1)-1111 Yuwpgh gbwbtpihlwGm, nphl wiguimd ta
a, wwpph Shinp b GawGwln GG M,

Mpll. wwppp (av) hwipwhwyujul pugmip (A,:,.) hwjwuwp b
hwdwupunwujuwl Shinpp (M U) puqiwujumlwd (—- 1)“"‘ -ny, npwntin
(-Gl j-G a; hwnnhbujwl hwdwplbpG LG:

A-» - (_ l)z'é-J;M“

i g

(orytbp dh pwlh hwuwympym Gakp:

Quwngmpymb I: Gpt nuilbpihGwlwp npld winnh  (ww6) pojap
wwppbpp hwjuwuwp G gqpngh, wwyw gbwbpihwbnp bwjuwuwp L
qpojh:

Swnfgmpord 2: YhmbpihGwlinp Gpym wngtp (@nlbp) whqu-
thnfuybihu wyt ypugiwwwnygp —1 -nyg:

Swmympym  3: UGph nmbpdplwiunp  yuwpniuymd o bphm
dhllngd wioppbphg Yugquguwe wambp (wynddbp), www Gpue wpdbpp

9



hunjwuwp b qpoghe

Swurhmp b 4; Gpt nnbpihGwimh guwlpugwo wnn (unel) mbh
plnhw g pugdwupuwmlhy, wupu wyl Juptgh © nwbpdhlwGumh Gwbh
uiwlhg nnipu phiphy;

Qunnfpmpid 5: Gpb nhwnbpipGwlinh npbt wingh (upol) wwoppbpp
Jugigwd G6 bpym gmuiwpbihGbphg, wujw wyn gbnbpihGwlup puptih
L GhpYyw g b Gpym nhmbtpdhGwGnibph gnidwph wbupny wjlubu, ap
tpym pbnbpdplwlinbipmd §p pmnp wwppbpp (hGBG Gnylp, pw-
gwomppuip wji wnnp (upwd), npubn quiymd L quuiwpp: Unwehl
nhwmbpdhGwlumh Gpywe mnnmd (wmbmd) gpynud E gmiwpbihGbphg w-
nwohlp, huy Gplypnpomd” Epypnpyp:

Swwmympd 6: “Fonbpipiwbiwh wpdtpp ;b hinfujnud, bGpt Gpw
npbt wnnp (uywl) nwppbphl hudwuronwufuwiupep wybpoglbGp
bl wyp wnnh (uywd) wwpptp’ Gwluopnp npld pyny pugduwyunybing:

Swnlmpmd 7 FhwmbpihGwlwh wpdtpp sh thnjudp, bpt Gpw
wnnbpp yinjuwphibip wymbGbpmy:

<wnnlpup g 8: Gpb nbpihtwnh wnnh (upul) mwppbpp hodw-
wyuwunwnfuwiwpwp puqiwupunytip Gpu 96y wyp mogh (wwb) wwp-
poph hwipwuhwyquwlwd pugnuiGbpm] L ybpglblp Gpulg gmdwpp,
wuwjw wjl hwywuwp Yhth gpogh:

Ophfwly: <upyby snppopn Yuwpgh ghntipdhGwbnh wpdbpn:

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

UpnwhwjnbGp A-G puw Gpypopn winnh wwppbph b Gpulg hwd-
pwhw)wlwb jpugnuiGbph dhengmy:
A=ay, A, +a,A,+a,A4, +ay4d, =

32 0 1 2
4.(-1F7-0 6 24+3.(-1y""4-3 6 2+
543 1 4 3

10

13 1 3 2

+1. (-1 0-3 0 2+(=2)-(-1y" -3 0 6=
1 5 3 15

=-4-(54+20-24)+3-(18+4+18-8)-(6+27-10)-
-2-(18-30+36-30)=-115

§3. Uwnphglitp

Uwuiphgp gwGluwgwd wnjmuwy b, nph wwppbpp quuwynpjwo G0
wnnbpm] L uymGtpny: Uyl Yupng £ bl punwynooh jud ngnubGlymG:
Yuidwjjuwlwd Swwnphgn, opi mGh m pynd vumtp L 72 pym] wymGhip,
G htinlyuw) mbupp,

dy 4 a,
a a a
21 2 2
A= ",
aml amz e amn

npuntn a; -0 Gpu wwppbpt La:

Uwwphgh guwiijugwd wmnn Juiptijh t© ghuwbp npuybu 2 -podabh
ytlwnnp.

Z = (au’alz:'”:am)

—‘Zrn-:(aml’aml’.?“.’amn)

£tpkGp npnp hwuugnpmGGtp SwnphgGbph Swuhb:
Uwwphgh nwiqp Gpw qdnpbl wllpuju wngliph pwiwyl t, wjl
hundpGyGnad E glpnnpGhph huswiwpgh pwlgh htw:

11



Uwwniphgh Gwndwdp Yuptih & uumpt tidbGown (wwppuljwd)
dlanhnfumpiniGGtp, npny Gw YdGw hGpl ppk6 hwdwpdtp:

LidtiGwmwn dlwthnfumpnibltp b6 hwdwpma.

w) gnnjwiwd wnnh 9Gomu (hhnwgnud)

p) Gpynt yuiwjwlwl ninntiph winunhnfunud

@) bnym uwdwjpulwl uymGhph mbnuginfuo |

n) nplt wnnh wwppbphG Yuptih towybpeglhy OBy wyy wngh
hudwwwwwufpwl  wmwppbp’ Gwluopnp nowilp pwqiwuwwwlbng
gulijugwd pyny:

£hnpld; BimdhGnwp dlwhnfumpiniGltphg dwwphgh nwigp sh
tnfuymd (wujugnijgp suGp pbph):

Gpt dwwniphgh winntipp thojuwphGhip uymGhpny, wwyw junwlwlp
fiwlunpnh wnpu Guwnliwgyuon:

Gy Gy v Ay
A = dp Gy ' 4y
aln aZn amn

Lwnwymup dwuwiphgh  a;,,4y, 1,4, wupptpp juqimd GG
glluwynp wGlyymbughdmn:

W6 pwnwiymuh dwwphgp, npph giuwdnp wilymbugqdh wmwpptipp
ukYy b6, huy dOwgwop qpnlhp, wijwind 6 Jhwynp: Uhwdnp
dwwnphgl Gyubwyod b6 E wwom|:

1 0 0

0 1 0
E=

0 0 1

UG vwwnphgp, npp poop wiwppbpp qnGbp GG, Ynggmd £ quojulwi:
Gpynt dunnphglGbp hwuuwp &6, tpb Gpuig huwdwwywnmwouwb
pnpnp wwppbpp GnyGa6 GG:

12

§4. SoponnmpjmGaikp ywwnphgGtph htwn

Uwuippglbpp Yunbh b gmuiwpty, hwiby, puqdwoguanlbg bowg G

Gpym dwwnphgltp Yupbih £ qoudwpty (hwity dpuwjl wyl nhupmd,
tpt Gpwdp mOtG dhlGnyG pymy winnbp L dhllngG pynyg uymlbp: Gpym
Junphglbp gnuwplighu (hwlbhu) wGhpuwdtzn b Gpulg hudwow-
nwuliwl  mwppbpp gnowpty (hwt): UwanphgGbph gnudwpdwl
hundwp gopdnwd b6 Yoinunuwnhy nbnuhinfubihnipjul) b wunghuwnhy
(qmanpniw() opkGplGtpp:

A+B=B+4
(4+B)+C=4+(B+C)+B+(4+C)

OppGuwly: GnGh, A L B dwwnphgGiph gmiwpp L nwpptpnipyniGp:
3 4 1 -2 3 4
A = R B =
6 5 -3 0 15
1 7 5) 51 -3
A+B= s A~-B=
6 6 2 6 4 -8

Gnynt dwinphgltin Yuphh b puqiwuwwwnlly dhuyl wil nhopmd,
bipt wnwehlG dwwippgh uymGhph pwlwlp hwywuwn & tpypnpnh mnntiph
pwlwyhi: Upmwnnwy dunnphgp Ynlhbw wilpwl wnn, nppwi wnw-
ohlip L w)Gpwl wnil, nppw tpynnpgn: Upunwnpywg Swwphgh §-pg nn-
nh 7 -pn wywl wwppp wnwggnid £ wnwehG wpumwnnhy dwnphgh § -pn
winnh wwpptipp puqiwwwulbinyg tpypopng Suaphgh 7 -pn wjpwG hw-
dwwywwwuwl wwppbpoy L ytpglhnyg GpuGg hwlpwhwauljwé
qmdwpp:

Gnyne dwinphgGbph hwdwp gnyupyml ymGh puqiwuyumydwé nb-
nuihnjubtithmpywG opklpn:

A-B#B-A

Omaopniwl b pupuwlwb optlGplbpp , hiywbu pytph Gumdwdp,
hpwywgh b6:
i3



(4B)C = A(BC)

(4+B)C = AC+BC

OphGwly: Augqiwwyuwuytlip 4 L B dwwnphgGbpp:

36 4 4 7
A={2 1 0|B=|3 0
30 2 5 2

3.44+6:3+4.5 3.74+6:0+4-2 50 29
A-B=|2-44+1.34+0-5 2.7+1.0+0-2 |={1]1 14
3-4+0.3+2-5 3.740-0+2-2 22 25

Uwuphgp nplt pyny pwqiwwunnlly, Gpuwlwymd L Gpw ponp
wmwpplipp pugiwuwnigby win Goyb pyny:

Gphk
ayy 4,
A= e |,
Ay Qo
wuyus
Ay e Aay,
A= ca
Aa Aa

ml mn

Gpt nput dwwphg dwjuhg Yud wehg pwqiwupumitip dhwynp
dwwnphgmy, wuju uyyd Yubw widimhnfu:
_ 2 31
o1 4

Ophtwly:
2 31
01 4

<o O =
O = O
—_ O O

14

Ywd
1 0y(2 3 1 _ 2 31
(0 1]'(0 1 4)’(0 1 4)

Gpt punwymup dunnphgh nwigp hwjwowp b Gpw Yuipghl (r‘ = n),
wujr upbih b Yuemgbp wybuthuh Swwnphg, npp dwuhg YJud wehg
wpjwd dwwphgny puqiwupuwiibihuy ynwgyh dhundnp dwwaphg: Win
dwuiphgl vqpGwlwGh hwdwyp Y{hGh hwipuqups: Gpb GwGwybip A4 -
h hulpunuipd Swnphgl 4™ -ny, wyw

A-A =47 A=E
Gl  hwlwnupd  dwwippgh  qunugnuphg,  pbptlp  Gpw

Yppwentpymbp’  hwjwuwpmdlGbph  hudwlwpgp pmdtghu: Spjwo t
gdwhl hwywuwpdw( htnlywy hwdwipopgp:

a,x, +a,x, ++a,x, =b

n"n

Ay X, + Xy +o 4+ ay X =h,

&N R (l)

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

a,x, +a, x, ++a, x, =b
Lpwliwytlp
4, 4y a, X b,
a, a, a, X, b
A= - , A=| °, B= 2
anl anZ arm xn bn

Uju nbupmd (1)-p Ygpdh dwwnphguph@ hujwuwpiwG dhengny,
htinlyw) whupny'
AX =8B 2
fwqiwyunytp dwfuhg (2)-h tpyne dwubpp 4 Swwphgh
hwywnwpéany:
A7 A X=4"-B

15



Pwlhnp A7A=E puy E- X = X, junwuGuGp
X=4"B
Gpt hwiwptGp 47'B=C, nputn C-G umG dwwiphg 1, wuyu
wnnniGpmy Yumw GuGp'
X=C
Ju

X, =¢

X, =c,

X, =c,
npp L YhGh (1) hwdwlwpgh momdp: (-

§5. QwuiugmpmGGbp 7 -suhwGh nwpwonpjwd dhy

bfiswybtu hwpnGh & wGwh uihiy
tpypwswhmpymbhg, hwppnipuG yYpw Yewp pGopngymy b Lpym
pytpny, huy Gonwsunh wwpwdmpuG dhy' tpip pytpny: Wiy GniyG
ophGw swihnipjudp 7 -swhwGh wwnudmpjwa utp Ytwnp YpGnpnpyh »
pytipny: .

7 -gunhwGh mwpwompu gy Ywnp wpymu 1 X1y Xgyeiny Xy PYlph
Yupqujnpyud judpny, npnlp Ynsymd GG Yewnh YoopphGwwdbp: Ylup
GGyt 66 X(x,,x,,...,x, ) whupny:

A-pupuGh wmwpwompwG gy mghy ghd  Ynggmd 1
X (xl,xz,...,x") Ytntph puqinipymGp, npniy YnnpphGwwdlpp had-
nhuwGnud L6 ¢ wwpwituphg Yujujwd gdwht $nidyghwbbp,
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(1

x,=a,t+b,

Ujuwnitin ¢ phmhnfuwlwGh hnpnpugwG wnhpngpG b £ € (—o0,0):

Gpt ¢ wuwpwitnph gimpnfudwl whpnygpp uwhdwGupuytGp Gpyne
tiqpiphg, www (1) Wwpwitnpuiwl hwjwuwpmdp yuywnytph nnnh
hwingwd Yud migquyh hwngws: dwnjwdh hwdwn' £ € [a, ﬂ] bpt
hwunfwoh dwjpwytmbpp Gowewykip X, b X,, wyw Gpwlg Ynnpgh-
GuwwnGpp YunwgyG (1)-hg ¢ =a L ¢t = F wpdtpGbph wnbnunpiwdp:

n-yupwlh nmwpuwdmpjul htn Juwupws t dby wy’ hhwbp-
hwppmpiniG hwuwgmpntGp: WjG hwppmpjw pGnhwlipugymd hwu-
ugmpmG t: « hutipy GuwjuwdwbGgp wjunbn niGh npnpuwyh hiwuwn:

© Lwlhnp 2-swthwbh mwpwompjwb dte hGwnpwynp GG mwpptip mhwyh

«hwppmpniGGtp»” dhwsunh «hwppntpjntl» (ninhn gho), tpyswip «hwp-
pnipjntG» Lwj G, Jhpswwtiu (n - 1)-zuu]uuﬁ]1 «hwppnipniGp»: (n - 1)-
supwlh «hwppnipymGp» # -swhwGh nmwpwonipjwl the wigwintd LG
«hhwtphwppntpyn G»:

Uwhdwlmd: #z-pwjiwlGh nwpwonpjul dte hhubtphwppnipmG

Ungdnus t X(x,,%,,-+,%,) Ytwnbph hwiwhunuipp, npnGg Ynnpnh-
GuwwnGipp pufwpwpmd GG wowehG wuwhdwGh htwnljw hwjw-
uwndwGp’

ax +ax,+-+a,x,=b

npntn @,,d,, *,d, qnpowlhgGnhg qnGb Skyp nwppbp t qunjhg:

17



§6. n -yuhwGh Ytlpmnplbp

dujpunnpulpul dbompnillip nuw guilwgwd dbompymb b, npp mGh
monmpul: N -suthwGh nmopwompjul dbe Ytlwnpp, hGyubu Yhup,
popnzymd & 2 pybph Yupguinpywd fudpmy: N -ywidiwlp quyunpp
Gywlwymd 66 hbwlgpw) wliupbphg d6hny.
X(xlsxza‘ ' '>xn)
Ywd

X = (‘xl’xlﬁn.7xzz)

npuiln XXty X, pyipp  hwdwpnni GO BYwnph
YnopnpiiwmGhp:
Bpb wipwo L X(.xl ,xz,-n,xﬁ) L Y(yl,yz,---,y”) Yhuwbpp, wuwjw

wumyd Wlp, np GpuGgny npnpymad L ;j)- YGhuinpp' htwnljw) Yoop-
nhiwwibpny.

Vi X Ya Xy Y, T X,

X Ybwp Yngnud £ XY ytiunph uyqplwltw, puy ¥ -p' Jbpe-
Gultiun: Huwhuny, Yulpumaph YoopghiwwGbpp hwjwuwp 66 Gpu 4bpe-
Guwltmh b uygpbhwhbmp YnnpghGwmbph wwppbpnipjuin: Gpb yhy-
winpth pojnp YnopaghGwwbbpp qpnGlp LA, wwjw wil Yynah quopuui L
Yhwiptylh YynopnhGwwGbph uygplwhbnh hbue anogp hwfuooep b
qprgh, mgnupmd sniGh):

Gpl Ytljmnph uyqplwlbump hwdpiylind 1 yoopnhiwwilph uljqp-
Gwltnh hbu, wyw wpuhuh Yeyumopp Yoggmd b oftpeuybnh jwunw-
yhn yblmnp: Swoundhn yeunph Ynopnpiwmbtpp hwdpGymd 6 Jty-
winph Ybpe Gwtanh YnnprhGuwwmbhpp blan:

Bwljwgwd tphypuswdwywi yeljunp pimpwgpdnid L dnnmyny] L
nupnmuepgmbny: Gph hwjpudh L yehwnph Ynopnhlwwbbpp, wyw dhwp-
dtip Ybpwyny npnpymd T Gpw dnqoyp W mgqnipymGp: N -swnuGh mw-

18

pudnpjul gte X (xl 3 Xyt -,xn) Ytlpnnph dngmp npnpymd &

‘f‘zhjxf%hxf +eetx?

pulwdlny:

Gpypwyunpuljwl tphm JelymnpGip hujwuwn G, Gpt hwdwuwp
LG Gpwlg dngmiGbpp, huy mggopmiGGepp huwdpGyGmd 646: Jbunp-
Gbph  bujuwuwpmpymlp plund © Gwbk Gpuly  hwiwywuoubowb
Ynnpohlwwibph bunjwuwpmpymbhg: Wy hwnympmGp oquwgnpd-
ymd & 72 -pwdiwGh qulpnnptph hwjwuwpmpymGp uwhswGbjhu:

#-gudnulh tpym JulwnpGbp hunjwewp 66, tpb hwywuwp Gl
Gpwlg hundwGn G YnnpphGwwnGbpp:

<wppmpjul Ypw Gpypugunhuywé tpym byuonpGhph gnidwpp
(q0. 1) L wwppbpmpymGp (q0. 2) (bpiwjpugywd b quiquhbnwqdh
ubntng:

X3

=
R, S R

I
1
{
1 \x
o 1 Calls ]
e.Vi > {
p:s} !
< >
 , +V
L4
qér. 1
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X3
A
-
———— a
’__.--"' ¢ |
- ¢
{g / '
Y ' ¢ H
i 7

- 1
] /)rq 4 {
1 i - 1 i
g i :

R

F

o) e_Vlal,f' :E)ﬁ;l
:{; - * 1 ]
P Xi- Wt | b
," 1 '
, Xy -

/
X

0.2
Swpwotyn] wjpu hwwmympymbp  #-sjunhwih Jomnpltph  gpu’
JuunwGp htwnbguwy vwhdwinuip. # -ywgnabh Gpgm qtqmrlpﬁbhll qni-
dwpp dh bppopn dbynnp t, opp YonpghGuwnGtpp uvinmuggmd GG gnodw-
nbith YEpunptiph hudwupumwsjowd YonpnhGunGbph gnoiwphg:

Gpl }(xnxz’”'nxn); ?(yl’yz?'”’yn)’ iy

X+Y= (x, YL X, VX, + )

X vvvvvvv Y:(xl—-})l,xz—yzy'":xn-yn)

hyybu bploed &, #-pjunhwlh YGiunpGbph gmdwpp L wwp-
phpntpynulip Gmylugbu #7 -suhuGh dtponp &

JEpunnpGbph gnofwpp L wuwippbpmpynip uptih ©wuopuodty gui-
Twgwo pymy ybtpnnpltph ypu:

dblunpp  Quptih L opwuqiwuuwnlyly gublugwd pim], npp
(wlwynd t pwqiuywull Gpu  jupupwfismp YnnpghGuna.
Ax = (Ax,, Ax,,++, Ax, )

Uwpjwd A -h wpdtphg, pugqiwuuwwnlbihu Jtyuoph dngmyp L
nunnup)mbn Yupnn 66 ininfudby: Gpt A > 0, wupw Yeljunph dngnyp
yibowGw A wlquy, hul mygupmGp YuwhupuGdh Gpt 0 <A <1,
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gngnyp YthnppwGuw A wlqui): Gpb A <0, wupu Jtljumph dongnigp
qﬁbbwﬁw A wlqud, huy nugnmpjuGp ynunGu hwljpunwlyp
Jhlpunpltph Gyuuiudp gdwih gnpdnuipymGGtpp Huwmwptihy,
wlhpudbyn L Gyunh mibGuy hbnlguyg hwwlpmpnGGpp.
w) wtnuhnfubijhmpu@
X+V=X+Y LAX=XA4,
) gmgnprpiw G’
X +(?+Z):(X + )’)+Z = (Z 1 X)+ Y
A(KX)= k(1X)-4K X
) pwzuwljuib’ L
AX +7)= X+ 47,
X(A+K)=XA+ XK

§7. dblmnoph qowihG juluwompmbp

BGpunphGp # -puhwGh  wwpwdnppul Ghy mbklp j(:l X2,
ee ,}m YtyunpGtph unnip: Pugiwupumybilp wn Jtymnplitipp hudw-
wuwunuuuwlwpup yuswpuui KK 5K, pitipny L Yuqibip

Gop’' X -JLlwnpp:

X =KX +K,Xz++K, Xn

U 4Lny Quqigwd gullugwd Jtipnnpp Yogned L wnpjud
Y),_‘i}.z,“',"?m Jtpumnplbph  qowght  YmiphGwghw, pull  pdtpp
K,K,,..K_ wpnqdwht yniphGughujh qopduijhglip:

Oppurty. Spqwd 66 X1(1,4,2,0), X2(3,0-1,4) b X3(2,1,4,-3)
YbywnpGpp: Qwnlty Gpwbyg qdowjh( YndphGughwl 4X,-2X; +Z
wnbupniy:

4X, =(4,168,0),
21



~2X:=(-6,02-8),
X, =(2,1,4,-3):

Gmtwpbiny surwggud tplbp yaumnpGtipn juuneGwlp.
4%, -2X:+ X3 =(0,17,14,-11):

Lpl X yeyuinpp hwlghuwimy L ?1,?:, . X,,, YEYunplbph

gowhl YmiphGwghwl, wupn wumd LGp, ap X-p )i],Xz, Xm
ybyuwnplilomy wpuewbw jugnd L gonpkG:

Bamp # -swdnalh JGmnpGuph puqingpynlip, npnlg hwdwnp uwh-
dwigwo LG gmdwpdwi, hwldwd L yeunplitph pugiuuwnlnudp
pyny gnponpmpniiGbpp, ympymd bz -swginuGp Jbljnnpulwd uiw-
nwdnipmnil:

Ugdd umwlp ybhunpGlph hwuwl{mpq qonphl  ujuwonppulb
hwulwgnipymip: Uublp, np X1 X -‘,Xm yuljunpGtpn  qonpka
L;mim]wia &6, Yud Gpuwlip pugqumd L6 gonphl Guuwo hodwljupg, Lpl
Gpwlghg npbb dbhp wpomwhwpoymd L dGwgwolbphg qdnpkl: dw-
Junwly nbujpmd, wumd BOp, np Gpulp qonptl wijwhn &6, Qwd Yug-
drmd LG gonpbl wilwiu hwdwlupg:

Opptiuefy. Lanlywy yGipnnplitph hwdwljupgp

?1 = (3,1,~2)
X2=(-214)
X3 =(~13,6)

qonplil jwiunwa b, pwhnp Z =X +2X::
Llptimoklp ybhunplbph pwgpe (htlp) L pwlq bwuugnepmiG-
Ghipp:
Ghapunptlp, wmpjwd &6 m  JuunpGbph hbwnlguwy hwdwliupgp,
npnlp mGLG dhtling6 swipnqulwlnpmin:
X1, X2, X m (1)

Unwlahwgibip wyn ybunplbphg » -p.
22

Xy X, o X, 2)
Quned tlip, np (2) bipwhwiwtpupgp hwlghuwind LD hwdw-
ywpgh hwdwip wowybjugni G gonplid wiywiu bipwhwiwywpg, Yud
nGGp, tpb (2) JLijunnpGtpp qonpbl wilpuefu b6, hoy (D hwdwliupgh
mpwpwlymn  wy  Ybjunp  hwlnpuwlmd L Gpwlg  gqowhl
yndiphGughwl: <wulwilwih t, np tipl (2) Lipwhwiwlupghl wytpug-
gtbp (1) hwiwlwpgh nplh Ybhunp, www wil Ygupuogh qonphl
yuw]ujwd Lipwhwiwljwpgh:
Oppwly; Spywd L hbwbgwy Bplip  Juljunplbph hwdwlpupgn:
Mwpqby htiGpnod JuywmnpGbiph pwGwip:

X1 =(3,,-2,4)
X:=(02,-13)
X1 =(0,4,-2,6)

dblyuaplibph wju hwdwuwpgnd X L JL ulhunplbipp ugumd
16 hulp, pwih np Gpulg l;nnpqhumm{thml hluubm,uuuumuﬁ zhh \hgm 1§

wtulby, np Y—O X, +2X: (Xs- -p qonphl YJujudwod L XL Y-
Yuyumnpfbphg ) X1 L Xg YLlymnplitpp Gogbupbu ugunad GG hldap (4n-
nprhliwwibpp hwdbdwwwipul yE6): <bnbwpwp bulp Jugimy G jY_l,
:Y—z L —)&—’1 ) ;(-a gntjglipm: <Llpmd yLjumnpltph pwlwlyp budwown
tplyniuh:

U ephliwyhg htmbmd 1, np Lyunnpbibph hwdwpopgnid Gupnn b
1Rty vnupptp bulplp, vwlwyl btlpbpmd Jbunpltph pubwlp wlap
L thGh GmjGp: QGmgnipyml mGh ptnpbd, npp hwunwwmd L owgy qunn-
nopymbip:

Fbnpld: Uhllngl Juljmnpuoyut hwdwlwnpgh bpyne wwpptp hll-
pbp wwpmbwyng LG dhldlngl pyny byumnplitp (uupugnygp wbu LL):

Uwhdwnnd:  Jbpunpuywld  hwdwlwpgh mwoly Yopgoud E
hwdwlwpgh guwlyuwgwd htlph Juuoplbph pwlwyp: Uy funupny,
hudwlwpgh nwlgp huwuwn L hbipmd yelunpGlph puGwiht:



§8. Mnmghy puquimpimGGbp

UhGs monighy puqimpjul uwhiwGnuip wiglip, phptip wlw-
(hwnhy bplpugthnpniGhg hwpnGh dh puGwél, npp wpnmwhwjona b
X, X, hunywdh Guwiwjwluwi X Ytnh jwnunfhn - gsiwnpp Gpw
dwjnwltintph 2wowhn - Yeynnpitph dhengny (q0. 3):

X2

q0.3
~ +
Y= X1+4X> )
1+4
LhwwntGp Gub, np (1)-p Gephwjuglnud t X, X, hum]won A hw-
puptpnipjudp pudwlnn X ghwnh YnnpphGunGhpp npngnn pwGwdl:
XX
L wd puiwalod A= YIXH L thnthnfugmad b [O,oo) thgwljwpnuy:
2
bph X Ymnp hwipGylmd t X -h htan, wyw A =0, hul tph X
dgqunmud t hunipGyGhip X,-h htun, wyw A — 0
Unpugnigymy £, np (1) pwlwétn hpunjugh t Gul 72 -puthulh nw-
nudnipyub hwdwp:
CagmGtny, np (1)-p hpwwgh £ 7 -puthwbh wwpuonppul hw-
twip, l;mmmpbﬁinpnz dLuuthnjunipym GG,

— X - -1 1 = 1 \+&
=—{-Y-l—+-%—-)&~=—l— +]+/1 le X1+(1~m]Xz

A T1e 4 1247 142 T 1A
Jud
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X =8SX,+(1-8)X, (2)
. 1
nputhn)’ § = m:
tpt A-G wéh 0-hg dhGsk widtipe, www S -p Yojwqgh I-hg dhi;k
qlmujuuihunq X, X, hwntjwdh guljugwd X Yhnh jwrunjhn - yty-
wnpp GEplwugym b (2) pwiwdtm], nip § -p wowGnu t 1-hg qpn pn-
mp  hGwpwidnp  wpdtpGpn: Gpt S=1, wwyw X=X, uph
S=0,uyuw X=X,:
Dwhifwlnid: A puqinip)mlp Yngynod b mnmghy, tph X e A,
X:ed4d L 0<S<l ujwjdwlbbphg hbwlmd t, np SXi+
+(1-8)X: e 4:

Gplpwywthnpll wyn Gzwlwymd t, np npll puqingpuép wwwn-
lplnn Yuwidwjulwi spym Yhnbpp dhwglng hwnwdh poinp Yhwnbpp
GGty wwwn o GG w g pugimp jutp:

GpypwswhwlwG wuwwltpltph wbupny ptpbGp momghy L ong
mnnighy puqinipniGGtph ophGwlGtp:

Q@

q0.4
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ftnjwd puqinipnilGitphg mnmghl &6 w), p), @)
Minmghl pwqinipymGitph oppGuyGbp 66 hwinhuw Goud hwmfwon,

nunhn ghdp, 2pewlp, hhwtphwppmpynip, thwy Yhuwwmwpuonipymin,

pug wwpudmpimip, quilGgn Pipjwd puqimpmiihpp ophGubGtpp

pnnpG b bGpwlw &0 wupwgnygh, wwlw)G dbGp phphbp dhwyG
wyugny)g hhwtiphwnpnipjmG hwdwpn;

MiGhGp hpybphwppmpyw( hwdwuwpnedp'

ax, +a,x,+-+a,x, +b=0 3)

wnbupmy, npp # -pwipwlh nwpudmpyubp pudwind bpl;m dwubinh,
npnlghg dEYh hwdwp gnympymlé mGh

ax, +a,%, o +ax, +b20 (4)

huly §jnwuh hwdwp’
wuwiwlGbpp: {hwybphwppmipiniin] 7 -pwgiwbh mwpwdmpmin pw-
dwGymu £ bpynt dwubph, wilwkGp npubp Yhuonnwpuompymbikp:

8nyg wnaulp, np Jhuwwmwpwompymbp hwlGghuwnd © momghly
puqinipynt (hhubphwppnip)wl hwdwn uupugmgyh Gowb dlny):

Glpunpkbp X, (x;,x'z,*--,x;,) L x, (x;',x;,---,x;) Yhwnbpp wuwnlju-
(inud &G (4) Yhuwumupwonpyun: Uwywgmgkp, np gublpugwd X k-
wp, npp wuntpuind b XX, hwngudh, GoygGogbe wuniuGnud Eugn

Yhuwwnupwdnipuln:
Oquytiny (2)-hg X Ytwh YnnpghGunnGtpp GepljuywgGhGp hb-
nbjwy wmbupny’

X, =8X, +(1-S)x;
X, =SX,+(1-S
-5, o
X, =5X, +(1 S)X
Stnqunpkfp  (6)p (4)-h dwh dwumd L Yuwwwpklp npn)
fudpuwnpnuiGhin:
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al( . +(1—S)Xl")+---+an(SX; +(1—S)X;)+b=

=S((11X,' +a,X, +~-+a,,X;)+(l -Ska X, +a,X, +---+(1,,X:)+b
Onfuwiphltyng b = Sh+ (1 -S )b hwdwpdbp  wpuwhw pnnipudp,

unwGwlp

Sla, X] +a, X+ v a X, 4 bla (1= S)a X[ +a, X+ +a, X +b] (D)
Pwlh np X, L X, Ybwbpp wwnlwing b6 @) Yhuwwwpw-

ompjulp, nunp’ @, X, +a, X, ++a, X, +b20 L ¢, X, +a, X, +

4ot a, X, +b 20 Qwmlwpwn (7) wpuiehw nmpynlp GnyyGutiv ny

puguiwlu b (hhbGp, np §>0 L (1-$)=0):

Wuwhung X' flwp Gngliyby wuwwlumds b @) Yhuwnwpo-
omppulp:

Otopkid I Gpt A-G L B -G ntnmghy puqimpmGbp G0, wujw
Gpwlg hunnnuip' (4 ) B) Gnylwbu momghly puqdnipymd L

Uwpigny jg: Smyg wmulp, np (A M B) -0 mnmghlyy pwqdmpm t:

Glipunptip X, L X, Ytwbpp wwwlwlne b6 (A N B)
pwquimpjubp, wn Gulwymd b, op Gpulp ywnlpoGnd U6 6wk 4 L
B pwqUmpymGGtphG: Pwyg pwGh np 4-6 L B-G mnmghy
pwqinipjmG6tp LG, wuw SX, +(l— S)X3 €4l Sfl + (l - S)X,_ €B,
tpp 0 < S <1: <bmlaupup Sz?] +(1—S)jf'—2 E(A+B), tpp 0< S <1:
UphGpd X, L X, Yhwubph htwn Shwupd (4~ B) puqinmpu6 t
yunlwing Gul SX, +(1-S))?2»[_1, tpp 0 <8 <1: Mwmp (Am B)
pwqinipymbp niemghy b

@bapld 2: Foughl  hunjwuwpmibtph L wihwwuwpniGtph
hwiwlwngh (monuiGhph puqinpmia momghy il puqinpymi t:
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Gmiju2. Q-dwjhG opwgpwynpiw@ julnhpp
§9. Q-owhG dSpwqpuynpiwb pinhw@mp julnhpp

Q-owjhl dpwqpuidnpiwG pighwtng luGnhpp Ywpbih b dlwylput)
htwlyw) Ybpuy: Spqud t qQowjhG dnGyghw, gdwha hwywuwpnniGtph
(wGhun]wuwpniGtpp) hwidwlhupg L hmhnluwwGGbph ny puguwuw-
Jub 1hGE i piwG: : ‘

f(xl,xz,n-,x"):clxl+c2x2+---+c,,x,,—)ext 1
X, T a,px, +-+a x, (:’ Z,Sy),
AnX tapx, +-+a,,x, (=’Z’S)b2

oooooooooooooooooooooooooooooooooooooooooo (2)

%20 (=1n) ©)
Jud

n
f=2c,x, —>ext
=1

n
Z a;x; (:’ 2, S)bi
F=

(1':1,_'71) x; 20,

nputin cj.(J = l,n), b, (z = l,m), a, (i =lm;j= i,—n) hwuuwunG
pytin GG:

MwhwGoymy t quit) thnpnfuwlwGGtph  wpdtpGuph w jGujhup
puqimpimG, npnGp (1) qdurjhG dnulyghwihG hwnnpnud cxu.lrcmum
(ShGhinud ud Swpuhsnd) wpdtp L pujwpuintG (2) L (3)-hd:

(1)-(3) yngdnud t. qowypG opwaqpuinpiwG juGnhp (wyBnihbul Q.0 fv)
nGghwGnip wbtupny: .
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‘/'(-’waz"'?xn) wiguin &6 Juigph Guuwnwyujht dmbhghw,
gt qowghG &b, (2) wnGympynGp vwhiwGuwihwyniGiph hudw-
Ywipg, huy 3)-p hmhnjuwhwGGtph ny pugwuwywb hGkoe wwjdwi:
(tyhutmp weduwdp (3)-p GoyGubu upbh L hwdwpt] vwhtwlGw-
gnuljmiGtnh hudwwpgh $h dwu, vwijw)l wyn ywjdwp pghwGmp k
gpupl popnp Q-Glu-Gbph hwdwp, nuwp w6 ghuydnd B opuyto wewGahG
Wjin)dwG:

Ywjujwd GGlu-Gupp gpwophg, Jupng b gpdtp wwpiwl Gww-
unlpughG SmGygpwigh WhGpimy jund wpupdimd wipndtipp npnptyne: by
Yhpuwpbpmd ¢ vwhiwGuhwymiGbph  hwdwlwpgpl, Gpw  jnipw-
pwtiyymp wnGinpml jupnn L wpdt =, =2 jhud < hwpwpbpug-
ympymbGtph wtupnyg, huy (3) wwpwln' jud 2, jud <, ud Gpuighg
iy oliyp: ‘

LLmot wju juGnphpp GyuwlGwymy b qu Gt vwhiwGuhwymdibGtph hw-
dwlupgh wjG ny pugwuwywl jmonnip xf,x;’,---,x,?, npp Gupwwnw-

YwjhG $mGyghuyhG hwnnpnp ext wpdtp (GhGming hud Twpopinad):

Uwhfwlmyd 1: 106G 0h ny puguwuwiwl mond, npp pujwpupmy k
A0k -p vwhiwbwihwynwiGtph hwdwywpghl, Ynpjmd L poypuwumpbih
jmomd (hwdwju Gul' fuGopp wuw6):

Dwhfwmd 2: )6 pmpwwmpbh ponnip (wpubp), npp Gupu-
uwiwuyhl pnGhghwihG hwnnpgmy b ext. wpdtp, Ynspjmu b ouyupiuy
jmomy (owpwmptuy ujwG): )

Wpuyhuny, pow Gepiniowd wmbpipwpwimpjub, mot; QClu-p
YlizwGwyh wwbGtph pwqimpymGatphg piwnpt] oupnpiw] wjulp:

Pwlh np GOlu-Ghipnd wlhpwdbym b qulh  Guuwnwywhi
Jmayghwjh Lpumptiiw) wpdtpGbpp, nunp hwpg E wowgwlmyd wpn-

”p hGwpunp st pmonudp thGwpk nhdtipkGghw hwyth hwjwGh dtpoyg-

GLpm]: Uwlwjb, poywbo hwjnmbh L dwptiwwhijuwwi weuwihgh nuu-
nipwghg, vh pwh thmhnjuwljwGGtphg dntGyghwh tpumptiw wpdtip-
GLpp qubtm hunfwp, Gpuw Jwufwjwi wowighw Gtpp Ypwdwdwiwy
hwjwuwpbgmd 6 qpnjh: UhGinte Q-Clo-Gipmd GuuwmwuihG
PmbyghwG qowjhb b L Gpw dwubGwyul wowlgpuyitpp hwjwuowpymd
L x,,x,, -, X, hmhnfuwuGatph qnpdwyhgltpphl, npnlp hwuwnw-

wmG pytp 6 L Yhwdwiwlwy qpn 366 Yupng jh6G;: Cwgh gpubhg, gh-

29



$bpLlighw) hwyyh dLpngbbpp hGwpwynpmpl GG wwphe npnybm
P iyghuwgh dhiyl wyl tpuwpbtw) Yanbap, npnlp pGlwd i npnydwb
wppnyph Glpunad, wy ng pb bgpond: UhGentn Gupwwnwlught pmGy-
ghwjh qowghl thGhip phjwnpmud &, np Gpw Fpunpbdwy wpdpltpn
swwgynd GG Shuyd npnpiwl (uddwl) whpnygph GgpughG yenmbpno:
Shwmbanpuwip, GOU-Gtph (odw b hbwwgnuiwl hwiwp ghdtpbaghwg
hwyyh dbpnnGtpp uhunuGh 66, atunh utnp L diGnpt) npulpuwbu Gop
dtpnnGhp, npp b ywpwnpltp htwwgw Gmpbpmd:

(1 phiptlip G0ho-Glph gpuntwl w) wbuptin:

w) Uwwnphgtu)hG quuinnud

f=CB —>ext
AX(=,2,<)B
X 20,

npuitin C=(CI,C2>"3Q,) wnn dwwphg t, huy B-G L X -p wmb
dwwphglitp LG,
4y a, 4y,

a a o b
21 22 2n 2
A= ,B= . ,X=

e
o
o
e

a

ml
p) dhjunpulu gpunmd.

szQ—)exf
. X(=,2,<)B
X >0,

g

ﬁll“lb"la:E(chzv'”acn)’ X = X(xnxp”"xn)'B :B(bwbz"“sbm)
7 -suhwilp Ytwnplip GG, huy A -G Gnuyl Swnphgb t, hGs qtiptdmd:
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§10. G-owjhG opwgpwyopiwip phipdnn lunhp-ophGuyGbp

Uhliy qowjhG dpwgnugnpdwl plnhwmip hulnnph dbwlbpugnudp’
phptilp dh pwih whuw)hG leGnhpGliph ophGuyGhp:

1. Spwlvynmnughfi funpp: SnpmpyniG mGhG wyu ulnph vwuppbp
stwypynuilln, npnlp mwppbpymd 66 hpwphg gudwd wuydwiihpm]:
Yuwl Gl wj lulghpGhp, npnGp fuy sniGhG mpwluynpnwhG hnfuw-
ppnuiGhph htwn, uwlw)lf wuwolwlnd 66 npwluynpowihi whwh
fuGnppGtnh nuuhG: Fwuwimi mpuiuynpanwjh( ulngph dlwiybpynudp
htinlyuyl ks

Glpwnntlp mGtlp m wnwpny Ytwnbp 4,,4,, 4, , mp nb-
nuinmjwd 50 hwdwubin (Shwwnbuwl) phnGhp, L # ulqwmimﬁ yhntip’

B\, By, -+, B,: Smjwd t jnupupwbynip 4, wnwpiwl Yhnnud pinGhph

a; (I'=m) dwywip b jnipupwGyymp B} uupmnnnh’ bJ (] =f1;} -
hwlowpyn: ClnmGLGp upujdwd, np wnwpnn L uwyywnnng Yeabpood phn-
Gtph gnidwpwihl pwlwyitpp hwwuwn 66 Wu wwjitwép Ynsgmd b
npwiuwnpuiughl lulngph thwy thGhm wuytwG, npp gpynud b htnkguwy
wbupmy.

a+a,++a, =b+b,++b, (1)

fulnnmyd hul_}mﬁll b Gul dhwynp phinh wbnuihnfudwi npwGu-
unpnwghl ¢ (x Im /=1 n) dwjuubpp guwllmgud 4, (2—1 m

wnwpnn Yhnhg dhGsl B, (j=l,n) uyunennp: dwulwlwih b, np

npwluwnmnuwhf Swluubph win qunwihwpa ny thyw L wpnwhwpnmd
hn widhowhwl whnbuwghnwlwl piwuwnp: Uwlw)é wjuntn wyn
dwhiubipp Yupbyh b ghintg npybu wwdwiwljwd hwulwgnipnd, npp
wwppbp fjulnhpGbpoud Ywpng b b6l wiwppbp gmgwih)' hGpGwpdtp,
htinunjnpmipjm, dudwbwly, Jwnbihph dwhiu L w6 Undnpupwp wyn
dwhuubipp npymy b6 hhnlywy dwnphgh whupny.
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G Cin
C [ C
21 2 2n
Cg. =
cml cmZ e cmn

Muwhwgymd L uqiwybpwl ptnGtph mtqunhnjumdt w)Gwbu, np
wnwpnn Ytwntiphg ptnGtpp \phy mbnuihnjuytl, vujupnnGipp vnwGwb

wwhwGoywd pwlwlynpjunip ptinGhpp b np wnbnunanfunmiGtph hwdwn.

Juuwwpwd nmpwluwnpuw jhl gnuiwpuwhG owjuup hGh GjuquqgnyGp:
Uyd, GiGtny fuGnph wwjpdwbGbphg, mwlp Gpuw twpbdwwmhyuwljw G

dlwybpynudp, npp Gyuwiwyny b Gub ww] mpuuynmnuyhlG julnph

wlnbuw-twptiwmhyuywl Sngbin: Uyn Gupumwym] Gulwlkip 4,

Ytwhg B ; uywnnnp wmbnuinfuynn ptich pwGwyp X p

Xy Xttt Xy,

X, = Xy Xy Xon
ij

xml 'xm2 T xmn

Glpwnptiny, np mbnuhnfuntiGtph hwdiwp Yuuwwpynn dwjuup ni-
nhn hwitdwwnwiwl b mbtnuihnfuynn pich pwGwympjulp, Yupnn tap
hwzyb) pinhwbnip gnidwmujhG Swjuubpp htwlgw) mGupm].

F=33C,X, —min @
=1 j=1

W0 wwpiwbp, np pnGtpp wnwpnn Yhnmbphg wtwnp t1phy] wbnw-
thnjutl, wpnmwhwjjmymyi b htwnbjw) qdwjhi hujwuwpmiGtph dhon-

gny.
X4 +)c]2 +---+x1" =q,
X5 +x22 +---+)«¢2,l =a,

---------------------------

X tX,,Ttx, =4,

ud
32 - .

ixy =a (i = l,m) 3)

j=l
{wonpn wwjdwbp, np uyuniwl Jhnbpmy jnipupwlysjmp vwwnn-
ih wuwhwGownpyp whwnp k& pujwpupdh, Ygpdh # qowjhG hujwuwpnid-

ilip) mbupny

(%), + Xy +-++ X, =b,

Jxl,_ +Xy 4t x,, =b,

(X, + Xy, +0 X, = b,

Jud

m
2%, = bf’(J = 1’”) )
i=l

Lwlh np, puw tuGnph pGoyph, hnhnfpwjwl sedmpnGGkpp ny pw-
grnwlyub pytp GG (Gpulp wpnwhwjnmyd &6 ntnuihnfuynn pinGtiph
dunjwGbpp wewpdw YEnbphg nhuh vuwennGhpp), wuuw’

X, 200 =T,m; j=1,n):

(3) L (4)-p fuGgph vwhiwGwthwimdGtph hwdwlwpg6 t, huy F -n
thwwnwljuwyhG pnGyghw b (Gppbdl wlgulmd GG gowihG dL):

UwpbiwwmhynpbG ok wyu fuGnhpp Gulwymd £ qulh] vwhdw-
(hipwynuiGlpp hwiwlupgh wjl ny puguuwyul monmdp, npp Guw-
wwluyhG pmGyghwihG Yhwuglh shGhinmd wpdbtph: ;JoGnph dwpbdw-
whljuw@ dnnbjp [\héh (1)- (5)-p GipYuwjwglinng qdwjhG dpwgpwynp-
Gwili lulnhpp:
. Fhumpullph owyunhiwy oquuugnpoviw fulinhpp:

GpwunntiGp nplk nGnbunipynl gwGyuinud & juquwytpwby 7 wp-
mwnpunbtivwyiepp wpmwnpnipynG, hp mpudwnnmpjwl wmwy gy
m nbuwlyh vwhdwlwihwly Swywih nkunipulbpny: ©nn { -pg nkunipup

mnjw pwGwyp wlwnbunipymGmd (hGh b, (l' = l,m): hoGnpmd hwjwnGh t
mipwpwGyyitp 7 =i wpumunpuntuwyh 0l Shuynph wpanwgpoip)w
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Ypw juwwpyng {-pn ebuntpuh Swjuup’ a; (i =l,m;j= I,_n), hGsuGu
fiwb j -pn ywwnpwunmh wpmwgpuph Wty Shwynph hpugnidhg unuig-

Jwd pwhm)pp’ cj(j = l,n) (Yuipnn t jhob) Gl wGnbuughumwwd wy)
gmgwGhy):

NMubwieymd L wjwlwynpty wpnwngpnpmll wyGybu (wjuplpt
Jompwpwlsjnip wpnunpuinbuwyhg nppwl wpmwnpk)), npybugh nb-
umpultiph wpjwo wwpwnpltph oqunugqnpoiwl phypnd umwgywo
gnuiwpujhl whnypp (hih wnwdbpugnyGp:

luGnph dwpbdwwhuluwl wmbupp vnwlwim hwiwp JunwpkGp
GwlwyniGlp: bpl X, -ny Gawlwytbp j -py wpnunpunbuwyhg wp-

uunnyihp pwlwlyn, wupu gmdwpwhG zwhmpp G
L=>C,X, »max (6)

=
LUuqublp vwhiwwhwlniGiph hudwljupgp, biG6m) pbunipuitph
uwhiwGwynuy thibpm wwjdwlhg.

X, +a,x, +-+a,x, <b

1n""n
AyX, +ApX, +o+a,,x, <b,

Y

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

amlxl + am2x2 o +amnxn < bm

Ju
ia,.j.xj < b‘.,(i = l,m)
J=l

x,>0,(j=1,n) ®)

(6)-(8)-p Yuqumy &l julnph Swptdwwhijwlwb Snnkip, npp hpkGhg
ibphuwjjuglmd & qowht dpwqpuynpiwl jubghp:

Gpunngupmd: Pugh (7) vwhiwGunhwynuiGliphg, hGwpwynp t, np
uGnnoid wewldhl nbumpuGtph oquuiqnpdiwl Ypwipbipjuy (hGLG jpw-
gnigh;  uwhiwlwhwyniGbp: OphGwly nbtunipuh vwhiwGuhwymd
ibppuhg, npp Ypwgweh wyjw) nbunipuh ptph oquwgnpondip: LGwpw-
34

jop 1 viwhdw Guwdiaynid (hGh wpnmwnpunbuwyGliph puGwiyh Jepuptp-
p: Opplwy, bpt gplGp x, 2 ¢ wmbuph vwhiwGwhwynd, wupu qu
(i wGwyh, np bppopg wpnmwnpuwbuwihg whnp & wpnwnpl) ng ww-
fpun’ pwl @ pwlwlympjuip:

3. Ubpuyhl mughnGh fulnhpp: Gapugptlp wlwmbumpinGli wiw-
winliitppG Yopwypbim hwdwp hwnluglnd £ 7 YepunbuwyGop,
upnlip yqupnGuymd 66 m wbuwyh winuGyuptp: Lwpunth t, np jni-
(rupalyymp ;7 -prp Yipunbuwyh 96y Shundnpp 7 -pg uw@GnuGymphg wyw-
pnGwymy t. b, (l' = l,_m;j = I,_n) pwlwynpjudp: Npubuqh wWwhuwwlyh
mluumGabph dphpwwnympinilp, wihpwdbt)wn t ttptph dhengm} opjw
plipigpmy  §-pn uliinuGniphg wpdh n; wwywu, pwb d,. (i = l,—m
pintialymp yni G:

luGnpmud hwpnGh t Gwb. wGuuGwybpbph ¢ j(j =l,_n) qlitpp (tpb

litpp qlingh t) Yuwd pGpGwpdtpp (Gpt Ybpp wpwwgpymd b nGunbk-
Wi p i Gmd):

Nuwhwlgynui b Jugqiwybpuity wiwunGlibph Yhpuwlpnuip wytwbu
(tguplpG np Ybpwwbuwlhg, opjw pGpuwgpnuy, nppwl wpgh wlw-
umliGLppG), npytugh wupuhmjyh Gpulg Bptpwuympynilp L np opju
Muwjuup thGh Guqugnijln: .

lulinph Jwptdwwmpuwljuwl gqpuendp @oghp) Juqibim hodwp
iy mtwyblp x; -y j-pg Ypwwnbuwlh w)G pwGuwyp, npp wbup L wpdh
wilhwum GGLph6 WBY opjw plpwgpmil Wbl gifuh hwyym]:

fNwpq t, np opJw gniiwpuhG dwjuup Yihap

§=3"c¢,x, —»min )
j=l
UwhiwGuhwymiitph hwiwupgp Yuqitlp, GiaGm wil wwj-

wilipg, np opjw plpwgpnui i-pn uGlnuGymptphg wGwumGGbphl
mtanp L wipdh ng wwhuwu, pwi d; puGuynpudp:
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b, x, +b,x, +-+b, x 2d,

1n""n

by x, +by,x, ++ b, x, 2d,

2n""n

(10)

b

ml

x, +b,x,++b x 2d_

Jud
Zn:bijxj 2 a',.,(i = T’—;)
=1

OmpnfuwwGGlph ny puguwuwul |hGhn ywjpdwip plumy L Gpw-
ipg, np wGwunGGtphG wpytihp Ytptph pwGwyp (xj) pwgwuwljuG sh
wpnn (haG: L (

x; 20 (j:l,n) ap

ulinph dwpbiwwhjulyw dnnbtip hptGhg GhpYuwjugbn t (9)-(11)
qowhG dpwgpwynpiwG fuGnhpp:

QphmnpmpmG: LGwpunp L (10) vwhiwwhwynuiGhph hunfw-
Juwpgmi oquugnpoytiG wy vwhiwGurhwymibGtp: OphGwly’ wlwuni-
GtphG opyw plGpwgpmy wpbihp wGinuiymptph pwlwyh Yepwpbpug
uwhiwGwihwyneys Ytplhg, hswybtu Gwl opdu pGpugpnid wliwumGGtph
JtpwpwdGmy - wnw@dhG Ybptph pwGwlyh YGpupbpuw) uvwhiwlw-
thwymd' ytplhg, Ghpplhg Juwd Gpyniup Shwuhl: OphGwy, tpt mGLGp
Xs 2 b whwyh vwhiwGunhwynd, wyw qu YGwewyh, np 5-py Yopw-

wbuwyp Yhpwpwdind whwnp t 1hGh ng wwljwu pwl b Shungnp:

vbpp Gqwo tpbp JuGnhpGtph L GdwGuwwnbwy wy tuGnhpGtph
odwl WhpnnGpp uumti htunwgqu gincuGhpnid:

§11. @owmyhG dSpwgpuinpiwb julnph hmmllmpjmﬁﬁh_m;

Uwhdwlmd 1: owjhG dpwqpuynpiwl fulinhpp Ynsgmd L YulGn-
(wlywG, tpt uwhiwlinuhwynuiGtph hwiwljupgh pnp weGynipymaG-

Gtpp qmjwo GG hwjwuwpmpymGGtph wtupny” thmhnjuwlwGitph ny
36

puguuwub (hGbm vpupiwGh wnlw g udp: _
WyuplpG, Yulnfwlwl wbupn] Yynsyh hbwulyw) qdwshG@ dpwg-
puynpiwG JuGnghpp.

n
f:ZcJ.xj —> ext.
1

Yuy®
l.ll) f=CX—) ext. r_l) f == (CY)—) ext’
AX=B AX=B

Vwhdwlmd 2: owjhG dpugpunnpdwi fuGnhpp Ynsgmd b uhdbn-
Nhy, Gpt vwhiwGwhwymiGtph hwdwlwpgh poinp wnGsmpmGatpp
4njuwd b6 dpllnyG pwunh (2 Yud <) wihwjwuwpnpymGGtph

wbupny, huy pnynp thmhnfuwywGGkphg wjuhwGgymu t ny pugwuwlul
(hitin ww pdwGn: ‘

Ujuhlpl, QdwhG opwgpuynpdw@ fulnph updtnphl ntupp YhGh.

f=2¢;x; > tpum.
=

iaijxj <b, (i = l,_m)

J=1

X; ZO(j=f}_1):

Juy'

w) f=CX >extp) [ =(C )—)ext.
AX <B
X220

<B
0

N
v X
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‘Lwjunpy tptp JuGphp-ophGwyttphg Upland 1, np Gpwlp, ;Gwpud
punn pojwlnuympul, mwpwplngp L6, vwlu b wilmwdblw)Ghy m-
(66 npnpwlhh pGphwlpmpmGatp: Unwohl htpphi Gpulyg plghwG-
pnpjniip ujuGmd £ GpuGnud, np Gptp junhpGbpmd 1) yywhwGoyma t
qult] ujuqgnyl wwppbpuyp: Woybu, npuwtuunpuwghi juppood’
wtnuhnfunuiGtpp puyugnyyG wpwGp, nbumpublph jugpnd’ wnw-
Ybpugnyl  Ghwdwnwpbp wpnwgpoipjub jugiwylpupmdp, nwghnGh
Julingpnud” wiwunGGeph Yepuypiwb puojwgneyl nwgjimb) ugqindp, npp
nbupmi opyw dwjuup YhGh GJuqugnijp:

Gpt wjn JulghpGtpp ghubtiGp quun dwpldwwhyuulb nbuwb-
niGhg, wupw YumbuGhlp, np jnipwpwGgnp junpmd wpwhwloyma t
thGwpb) 7 thmhnfuwljulGbph wpdtpGtph hwdwjunidp w)lubu, np.

w) hGs-np qowjhG $mbGlhghw vnwbuw ThGdmy (Wwpuhind) wpdtp,

p) pujupupkl gowhl hwuwuwpnoiGtiph (wGhwdwuwpndGeph)
hundwljupgh,

q) wyy wpdtpltipn (hG66 ngy pugwuwwi:

Llwwblp, np wyg jughpGpnd  vwhdwGuwguymiGliph hwdw-
Jupgp mbh YubnGwywb Yud upituphy wmbup: 8nyg wiwbp, np Yuipth
L Gpw6g dh wbuphg Wnwpl wGgGl] wwpg dLwihinjunpymbGtph
uhyongm|:

Glpuwnptlp, qowjhG opwgpuynpiwl fuGnph vwhiwlGuhwynd-
Gtph hwiwlwpgp wmpjwo t wylwbu, hlsubu ntuntpubph ouwnhduy
oquuugnpoiwl juGnpma.

a,x, +a,x, ++a,x,<h

AynX, +ApX, +o o +a,,%, S b,

amlxl + am2x2 +eeet amnxn < bm

Umitinpply wbupny wupuwd vwhiwGuhwynaiftph wju  hwiw-

Jupgp YulnGwYwl wnbuph pbptpm hwiwp GEpdmomy Llp jpwgmghs
thmhnfjuwuGlbp’ X, , X, 5,5 X,,,, , (pnlp gnubdwpbing wpjwd hwiw-
Jungh dwju Swubph, Yyepwomd Gip npuig hwywuwpmiGtph, npp L
whbwp tn gnyyg wmwyg:

38

Ay X, +apX, +o X, X, =b
Ay Xy +ApX, £t dy X, + X, = b,
amlxll + am2x2 +eeet amnxn + xn+m = bm
Gpb qouyhl opwqpuynpiwG TulGnph uvwhiwGwhwynniGtph
hwiwjupgp wpjwd £ 2 wbupm], hGswbu nughnlh julnpoul, www
(pwgnighs hnhnjuwyuwGitpp gqmiwpnd  GGp hwiwlwpgh jnipw-
pw(synip vwhiw Gwihwyiwd dwiu dwubphG’ pwgwuwlub Gywlny:
Opptwy: Smjwd t htnlypuw huiwwpgp.
2x,+5x,24
x, +3x, 26
3x, +4x, 27

Lpwgmghs thnthnfuwjuGGbpp’ X,,X,, X (bpindtinig htun
JuunuGwGp'
2x,+5x,—x, =4
X +3x,-x%,=6 o,
3x, +4x, — x5 =7
npp pptiGhg GepYwjugGnd t juGnGulw 6 wtupm] qow)hG dpugpu-
ynpiwG JuGnph vwhiwGwihwyndGbph hwiwjwpg:
Wdd motGp  hwywpwy  fuGghpp:  UwhiwGwihwyndGeph
hwiwjupgp uGnGwlw b mbuphg ptptGp updtnphy whuph:
Glpwunptlp qowjhl opwqpuynpiwG fuGnph  uwhiwGwihw-
ynuiGph hwiwywpgp wpjwo & {ulnGwijwl nkupm].
ay X, +a,x, +-+a,x, =b,
Ay X, +ayuXx, + o +a, x, =b,

(12)

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

amlxl +am2x2 +ee +amnxn = bm

Wu hudwlupgp wihwjwuwpnuiGtph (uhdtinphy) wtuph piptpon
hwdwp motGp wyG npll dtpngm] (ophGwy, thnthnjuwljuGGtpp
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hwenppupwp wpuupudwG): dwuywbwih t, np npny pyny pwyjitiphg
htinn YhuwdnqyliGp hwdwlwpgh juwd wihwdwwnbnbihnpjwi dbe, Jud
by Yyumotilp w)G, hGs np pyny thmhnfuwlwGGtph Guwmdwdp (ophGuly,
X5X5,0 00X, Ujuntin ¥-n npjwd  hwdwlwpgh (12)
thnhnfuwwGGlph gnpowyhgltphg Yuqigud swnphgh nwiql t:

xl = a;,r+lx gt al'nxn +b; ‘

r+l
r+l +'“+al2nxn +b'2
\ (13)

------------------------------------

x2 = a2,r+1x

xr = a;,r+lxr+l +'“+a;'nxn +b;
Lwih np x, 20,x, 20,---,x, 20 (pun gdwjhG dpwgpunpiwb

huGnph  wwydwGh), muwp (13) hwiwlupgh dwh Jwubph ng
pwguuwljwi (hGHnig hiwmbnid £ we dwubkph ny pugwuwljub (hGgp:

Ay Xy oo a,x, +b 20

r+l

a;,_,mx +eetay,x, +b, 20

r+l } (14)

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

@, X, +ta,x, +b, 20 )
Uunwlmd tGp n-—r hmhnjuwywGGbphg® Xx,,;, -+, X,,7 qowjhG
hwjwuwpmyGtph hwiwlwpg: Wuwhuny, julnGwlul nbupm] mpjud
qowhG opwgpuynpiwi fubgph hwdwlwpgp pipytg upitanphl wbuph:
Ulinud t gmjg wmwy, np (12) L (14) hwdwlwpgbpp hwiwpdtp GG:

Glipwnphlp, qunt GGp (14) hwiwlwpgh vh nplt’ xf+,,...,x3 [nwomd: Ujn
nhuypnuy, (13)-hg quultyny x,0 ,xg,---,xf,) ny pwgwuwmlul wpdtpltpp,
JuunwGuwlp, np xf,xg,---,xf,xfﬂ,'--,x: pytph  hwiwjumdpp
hwlnghumGmyd £t (12) uyqpwlwl hwdwliuwpgh monuip: Uydd gnuyg
unwlp hwliwnwyp: bpnp’ pGsuhuhG & np (thGh (12) hwdwlwpgh
xlo ,xg,---,xf ,xf+,,---,x3 |nuonudp, xf+1,...,x3 pybtph hwdwhunuipp Y1hGh
(14)-h puomuip:

Llwwklp Guwl, np
40

gowjhG opwgpwynpiwbG fulnhpGhpmud

Huhwioynud b qunlhp GuuwnwlughG $nGhghwih ShGhumd Y
Wwpupdnud wpdtipp: 4bpwn £ wbuGhy, np dh nbuphg djnwhG Jupth t
iliglit) max f = —min(— f ) wupnq dlwthnfunipyudp, npp GowGwlnug
I wp fulinphg dymwhG Yupbih twGglhy f -p GinfuwphGm — £ -ny:

Ujuwhuny qowihG@ opwgpuiynpiwG huGrhpGbpnd GpuGuympymG
ymlih, pb vwhdwGwihwynuiGhph hwiwlwngp h6s wbupny b npjud L
fvjunwluhG $niGyghuwhg hiy t wwhwleymy qunGhy:

ftptlp ophGwy: Q-dwjhG opwqpuynpiwb tuGnhpp wpjwd t
hanlywp wkupny

S =5x +4x, —x; + x, + x, - max

2%, =3x,+ X, +x, —x;+2=0

3x, +x, —2x;, —3x, -2x,-1=0

x +4x, +x;—-2x, —12x,+10=0

x; 20 =13)
f*tptiGp wju luGnhpG hptG hwdwpdtp ubnph wjlwbu, np uwh-

duwhwynuiGeph hwdwlupgp |hGh whwwuwpnuiGeph nbupny:
(L Guwwnwyny huniwlwngh IT L I hwnjwuwpniiGhphg wmnwpublp
Vg (qu GauGwlymy b wrwehG hwywuwpnishg npnotGp X;-p L Gpu
tupdupp wbnuinptiGp II L I hwjwuwpmdiGbph dke): Nphg htnn I L I
ujwuwpnuitphg wpowpublp X, -p: WyGnthtnl I L 1T hun{iuuux-

pdlbphg” X,-p: YunwGwbp
S =21x,—-9x, - max
x; =101x, —102x,
x, =95x, -93x, -1
x5 =22x; ~22x, +1
X; 2 O(i = 1’—5)

UjGnthtunl, h Gwwnh mGEGung thnhinfuwlwGGhph ny puguuwljwl
(Mg wwjdwGp, uyqpGwywd mGnhpp YoptGp htunlyw mtupny.
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S =21x,-9x, ~» nux
101x, —102x, 20
95x, —93x,~120
22x, —22x, +120

x,20x,20

@ymifu 3.(%dwsh dpwgpun|apdw Jubgph bplpwsfl
kY Gupwlnuip -

Q-owjhG opwgpunpiwt wwpqugnyG fuGnhpltpp, npnp wwpn-
Guynui GG WGy Yu Gpym hmhnfuwywGiGp, Yupkh b oot Gphpw-
suhwul tnuwym): QGuywd w)n wnhwh fuGnhpltpp qnpdGuluG
GwlwympymG s&6 Yupng nbGEGw], vwyuw)li Gpulg mundGuuhpndp
Juplnp t qowjh6 opwgpuynpiwG tuGgph npny hwnymp mGGtp pugu-
hw pnbihu, h6swbu Gul Gpypwswihnptl uotwb WepnglGtpp pGlhwbhu: )

§12. bpYynt hmhnfuwwGlbpm] qowjhlG wibwyjwuwpnidibph
hwiwljwpqbph [pdndp
@ﬁpuu}pbﬁp wupjwo t Gpynt hnthnfuwwGitpny qowjhG wGhwjw-
uwpnuiGGph htwlguwy hwdwlwpqp.
ax+by+c 20
a,x+b,y+c, 20

M
a,x+b,, +c,20

Nputugqh YupnquGwép gnyyg wwy, pt hGs £ hptiGhg Gplwjuglind
(1)-h  mondp, Gwju uvwmwGwlGp Gpw dhy YwGnng  oplk
wlhwywuwpnipjuG pdnmd: (1)-h vh9 wwlnn jmpwpwlsnp wlhw-
Yuwuwpnud Yupbih t Gaplwjug Gl htanlyw wkupny.

ax+by+c>0 )

v A ' Ujuwntin hupg b gpjnd

wwpqti, pt hG; wh-
ax+by+c>0 pnyp t hpiGhg GtpYu-
o qugbns (x,y) Y-

N ph wyl pwqimpmGp,
—teso npnGp  pwjwpupmy
ax+by+c<0O Gl (2)-h6: Ujn hwpghl
wwunwufuwlGm  hw-
dwp nhwwpyklp /-
0.5 * qhop, opp npngond 't
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ax + by + ¢ = 0 hwjwuwpniny:

Il_](i, hiswtu hwjpnGht, hwppmpjuG Ypu wwnybpymd L ninhn
qdh wmbtupm], npp  hwppmpniGp pwdwlnd t Gpym YhuwhwppnipjmG-
Gtph (90.5), npnlghg WGYh hwiwp wtnp mGh ax+by+c¢ 20, huy
wymup' ax+by +c¢ <0 wihwjuwuwpnidp: L ghdp Yupnn b uwnjult
YhuwhwppmpniGGtphg jnupupwsniphG:

QnpoGwlhuwimy, nputuqh wwpqbtlp, hwnjwwbu np Yhuwhwp-
pnipuGl b uypumnuin (2) wihwjwuwpmin, pGGwpytlp Gpym nhu@

YA e 1. b#0: Wyu nhy-
. pmu hGwpwynp t.
e w) b>0, nph
‘ pbypmd  (2) wlhw-
= C{i Q ‘«\ ~ uuwpmip pbpdmd t
i 4 S:ri : y 2 kx +d wbuph, huy
£ B T p) b<0 nbupny
g § g 3 y < kx+d wbuph:
R (w) nhypmd  (2)
( ? «  wihwjwuwpiwG -
,{k]\.f o onuip |hGnwi £ / qodhg
S Q0.6 ytpl, huy (p) nhwypmd’

; Gtpplk pGywo  Yhuw-
hwppmppul Ykmbph puqimpmin: -
2. b=0:Ujuntiypny (2)-p pbpyned t.
' ow) x> h wbuph, ipt a>0 L
P p) x < h wbup, tpk
a<0:
T w@h np tpypnpn
nupmd ax+c=0 n-

[Qs’ nhnp  nquhwjwg b
wpughuGph  wnwig-
phl, nwunh Yhuwhwp-
pipmGGtpp YhGea /

e « mnghg we L Awju

\J

(90.6) Ynnubpnus: w) gtwpmd (2)-h momdp YhGh / mnnhg wg
 Yhuwhwppupjwi Yenbph puqingpmip, huy (p) ghujpmd’ dwud)
Ujuuhuny, (2) wﬁhwllwuwpmpjmﬁﬁ hwiwyuwunwuuwimd t jhuw-
hwppnipjuG Ywntph puqinpm:
Opptwl:  Gwnlity
htulyw; wGhw-
Juuwpiwlp hw-
Jwywwuwujuw-
(inn Yhuwhwp-
pupjmp:
2x+3y—-620
Spjwdo wlihwjw-
uwpmip  phpynod
t hptG hwiwpdtp

1
2——x+2
¥ 3

wbuph, hbtwmlow-
pwp GpuwG hwdw-
ywwuwuhuwl Yh-

uwhwppmpjnlp
A pGywd YhGh mnnhg Yupl
4 (q0.7):

: . Ujdd (1)-h (muomdn

/ / / N unwlwm hwdwp Gyl

: YnnpphGwwwlui hwiw-

/ Yupgmy Yuwnmgmi Gp

Gpw jmpwpwligymp wG-

hwjwuwpiwbG Yhuwhwp-

- . pnipiip L qumGmd Gp-
I

pwlg hwwnuip: {tGu t
wbult), np YLpowynp
pUnd  YhuwhwppnipjnG-
(tph hwwnuip hplhg
(tpyuwjuglimd t hG; np
puqiwynG:  Gowghp
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8-mid gru)g £ wpywo hGwpuwynp mwppbpwlyGtphg dtyp, nip plgojwo t
imodwG M whpnpp:

M whpnupp Ynpjnud t (1) hwdwYwpgbph momdGkph whnpnip:
UGdhpwuybu GYuwntbp, np jmonudGtph wppnypp dhpw st, np hwy t:
WG Ywpny bbb pug (¢8.9) L nqunonwpy (g9.10): LwGh np (1)
hwiwjupgh jmondGtph whpnypp puqiwGymbwdt t, nunh Gpué
(M) wijwimd 66 Gwl jmaniGuph puqinniG:

LwubGp Gwl, np (1) hwdwlwpgh inmdGsph M whpmpp hnt-
Ghg GLpyw juglnid E niemghly pwqiwliyma:

Wuwhuny, w)i Yenbph bphpwsunpwiwG wtnp, npnGg Yaopgh-
Qwwltpp pwjuwpupmyd GG (1)
hwiwlwpgh pnpp wihwjw-
uwnnuiGtphG, Yuwd jmomdGtph
whpnyphlG, hwlnhuwGmd t
M mnnghly puqiwGymG np-
pmyp: UG vmnmwgymd t (1)-h
poynp wihwjwoewpmidtphG
hwiwwyuwwmuwuliwbng - Yhow-
hwppnipniGGLiph hwnnidhg:

Lnyl ophGwsunhnipjudp,
Gphl hmlilul{mpqn qplilip GLphp
hnmpinfuwuGGtph L Ytppw-
wtu  #  hmhnfuwwGGtph

q0.10 hwiwp, www hwiwlwpgh

(onnip  tnwgw mwpwdnip-

Jwl dbp YGbpluijug Gh mnrmghy pwqiuGhuwn, hul n- sunhwGh

wnwpwdnipjul 69’ n- junhwbh memghy pwqiwlhun, npnip GnyGujtu
Yupnn GG (hG) pug, hwY Yud quumwply:

§13. Q5w yhb opwqpuynpiwG juGnph jnidnnip huppmpjub Jpu
Spywo t. gowjhG dpuigpuiinpiw fuGnhpp htwbgw) wmtupny. Gnbty

f=clx+czy—)max(min) ; (D
htanbjw) ww jdwGGEpnY.
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ax+by+d 20

a,x+b,y+d, 20 ’ o

a,x+b,y+d, 20

x20,y20 : 3
Uju uGgph imomdp vinwGuwim hwiwp Ynnpghwinwljub hwuppnip-
Jul Jpw Yuerngmd tGp (2) hwdwlhwpgh momdGtph puqiwGlnGp:
y A Gpt h (juwwunh mGGGwGp
V Gwb (3) ywjydwdp, wupw
[nonuiGph  pwqiwGy-
Jnp  Yunugdh  Yonp-
ghlwnwlyui  wnwehl
punnprnid: Spyjwd julr-
ph mondp hwGgmd L
htwbjuyhG.  (monuiGhph
puqiwbGlymbGhy qulby
w)Guyhuh Y, nph Ynop-
ghGwwmGtpp wtnunpbym]
qduryht dLh pmbyghwjh
£=0 k9, wunnwgyh Gpw dwp-
updnd  Yud ﬁhﬁ]ninui

wpdtpp:
Uydd wupqhbp (1) Guu-
qo.11 wwlwhG  pmbyghwih
Bpypwjunhwlwb  pwu-
up: Wn Gujuunwyn] Gwju $niGyghwt hwjwuwptgitlp qpnjh (upth

t hwjwuwptig Gb) guwiwgud pyh):

f=0

O<c’<e' <.,

Yuwd
x+e,y=0: €))
Uunwgywd wpwohG wunhdwlh hwywuwpnidp (4) hwppnipjuG
llpm wwwnltpymd t mnhy goh wtupny, npp wigGmd £ YonpnhGunnGph
ullqpﬁulllhumq L mpquhuyug t N (c:‘1 ,Cz) yuyuinphG (go.11): WyGm-
47



htwnl prublghuyhG wwny wwppbp wpdbplbp (/=¢, f=c’,-+),
unwimd Gtlp qmquwhln qdtph pGnwGhp, npnGp Yospnud LG
GujuunwlywihG pmbGyghwjh dwlhwpnuyh ninhn gotip: Utdwglbymy
$Gyghwih wpdtpp 0-hg dhlslL oo, dwlwpnuyh qobpp «glnuwi» b6 dh
wiipnng YhuwhwppnipjmG, nph vwhiwa b /=0 ghop:

Gpt dmGYghwjh wpdtipp thnppuglhlp 0-hg Wl —c0, wuyw dw-

Jupnuih qotpp «pwpditl» hwuljunwy nggmpjudp’ glbinyg» hwp- -

pnipjul tpypnpg Yeup: UpnymGpmd Yupnn GGp wuby, np tpb $nully-
‘ y A ghwjh wpdbpp hmhnfuynid t
= —o0 -hg dhGslL %0, wupw dw-
Yupwih qotpp «glnud GG»
wipnny huppnipjniln:
Stnuizupdtny /=0  ghop
ntuyh muomwiGlph pwqiwG-
WmGp, dwywniuyh qdtphg
4quGtGp w)l tpynwup, npnlp
M wnhpnypp plngpynud GG
hptlg dhel L ménuiGtph
£=0 puiqimpjub* htin  mGLG
‘wnjuqli dby Ytn (gd.12):
Ujn qotpp, npnlGp wigGnud
q0.12 kG 4 L B Ybwnbpny, iménui-
Gbph pwquwGhjub hwdwp, Ynypymd &6 hkGiwd qdtp: Mwpg b, np

BN
>~

hkGiwG qdtpp M wnhpmjph htan mGkG 06y pGnhwlnp Yhn: SEGEwG

qotphg wyl, npp wnwehGé b hwlnhymd M whpnyph hbwn, hw-
twwywwwuiwing © /1 $nllyghwjh dhGhdimd wpdtphG (q0.12 4 k-
wniny wiglnn qhép), huy YupehGp' dwpuhinud wpdtphb ( B Ytunny wag-
(nn gho): Uwluwyl hGwpwynp b wyGujhuh nhup, bpp htGdwl qotphg
ubyp (wd tpynwé k) bhwdpGyGh (menuiGbph pwqiwlljub Ynndtphg
nplk Wbyh htn (g2.13): Uju ghwgpnud wjn hwwnjwoh (BC) ponp Yhunbkph
hwiwp f $mGYghw@ Yunwbw dhlGni)G Swpuhdmd wpdtpp:
Lupuinwlwjhb $nilyghwjh owypunhiw) wpdtpGhpp qunGbine hudwp
_ wGhpwdbyn k npnpty 4 L B Yhubkph YnnpghGuinGbpp (12) L Gpwig
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budwp bwygly £ pmGy-

ghwih wpdbpGhpp: Uyy Yb-
wtph  YnnpnhGuwwnGipp Yp-
quiytl, tpt moLlp wyh
ninhnGph  hwjwewpnuiGb-
Y juqiqud  hwdwljupgp,
npnGg hwwnnoihg unwgyty t
ujuy Ytwnp:
Ophlurl I: Qb

S=2x+3y > ext,

q.13 tph
5x+2y210] @

—-X+2y24,; @
y<4 @

luGnhpp métynt hwdwp, Guiu qultlp indnuiGtph puqiwllyymép,
nph huniwp Ywemghlp jnipwputsng vwhiwiunbwlpiwb Yhuwhwp-
pmp)np (qo.

ya 14): bGaybu &-
7 plod L qowg-
5 nhg, htldwa qp-

otpp wlgGnud
G A b C k-
lIlhIlm.l, Eﬁl} n-
pnud 4 Yhuwnod
J dmblyghwd
UpGnmGh whéh-
ind, huy C
Jbwnnui® swpuh-
imd wpdtp:
=0 A Yybwp wnw-
ouwgtp t @
L® nmyhnGtp
qd.14 b huwwnuhg,
49

N

- -

v

{
N
)
Y S
Q
()
P




htinluupwp Gpu YnnpphGwwnGbpp qunibne hwiwp wybwp b mot] wyn
hwjwuwpnuiGephg Juqigws hwdwljwpgp.

5x+2y=10
—x+2y=4

.

5
Loty wyG, unwGubp. x =1,y =—:

2
5 1
entwpwn' f., = f, = 2-1+3-5 = 95 :
C ytwnp wnwowgt) t @ L @ ninhnGhph hwwnnudhg, nwp’
—-x+2y=4

o x=4,y=4:
y=4 } g

Sow = fo=24+3:4=20:

OnhGuily 2:

GGk

f=x+2y—ext,
D Lphb

%
/ % ax-yza) @
7 |
12\‘ / x+3y<6 @
: 2x-3y<6| @
R 4 X YQunmghlp modwl

EE Iy S 6@ " whpnypn (M. qd.
15) L quGhGp htG-

- f= dwi gdobpp: hGswtu
/ tplmud t qowaphg,
N |nodwG  whpnypn
pwg t, hul hbGiwG

ghon, npG wGgGnud t
B ytwny, hwiw-

qd.15
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wuwuwupuimd b f pmbGyghwh Shpimd wpdtphG: Lwlh np wp-
poypp pwg b, muwmh wju pbypmd pniGyghwjh dwpupind wpdtp
gnympnili yniGh (wGytpe vko t): hiswbu Gujunpn ophGwymy, Gnyyl
alm] qulnui tGp B Ytwh YnopghGuwuwlbpp & Gpu hwdwp hwyyymd
P ayghwh dhGhinwi wpdbpp:

4x-y=4 18 20
X=— Yy =—o
x+3y=6

3 13
fmin :fBzi_z+2 2—46

1313
§14. Q-0wjhG dpwgpuynpiwi jubnph jmémdp tnwswh b 7 -
swihwih wwpwdmp)nGGhph Whe

GGy bwppnipjwG  Ypw  qdwjhl  opwqpuynpiwl  JuGnph
jnonwihg, ophfwsunhnpiG Yunmgnui Glp Gowyuh L 72 -sunhwGh
nwnuwompnGltph dbe Gpwlg jnuonmdp:

Gnwywih mwpuompjub dte qowjhl spwqpuynpiwb julnghpp mGh
htwbju) wmtupp.

f=cx +c,x, +e,x, >ext (1)
a,x, +a,x, +a,x, +b >0
Ay X, + Xy +ApX, +b, 20

? (2)

a,x +a, x,+a, x,+b 20

x20,x,20,x,20: (3)

Nuwhwloymi E qulity (2) vwhiwGunhwymiGiph hwiwlwpgh wyl
ng pugwuwlwl manwdip, npp (1) GupunwyughG pnGyghwshl Yhwuglh
oyunhdiw] (hGhimy Juwd dwpupdimui ) wpdtph:

Ujn Guyuwwulyny tpypwsuhnptl uomgnd Glp (2) hwiwljupgh

Jmpupuwlsymp wihwjwuwpdiwlp hwiwyuwnwuwing Jhuwnwpu-

dmpjynlp: Niphg hbwnn qulnud GlGp wn YhuwwnmwpwompymGitph hw-
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wanip’ Gpunh mAGGwny (3) ywpiwGGupn: YhuwwnwpwompmGatph
hwwunuwip, Gpt wyl twly t, YGtpywpugbh mnmghy pwghuihun:
Ujlimbtml.  qwlnd  tGp heGowG hwppmpymGGGpp, Gwiuopnp
Juomgting =0 hwppmpymbp U wbnupwpdtnd w6 hGpG hph
gqniquhtin: {GGdwl hwppmpymGGhphG hwiwwunnwulpwing pmGYy-
ghwjh wpdtpltpp YhGe6 Gpu oupnhviwy wpdtpGtpp: bpt htlvwd
hwppmpymlp ynpwithmd t puwqdwbhumh Yonp Yud Ghuwp, wupo wyn
ynnh Ywd Ghuwh ponp Yhnbpmd  f pmGyghw YpGnniGh ShlGnyG
oujmnhiw) wpdtpp:

1 -ywithwGh wwpwonp mGahph vk qow fhG dpwqpun)npiwb hulinh-
pp Yupbih b gph) hiwnlgw) wtupny: '

Spywod t Gupumnwyuw jhG $mbGlyghwl, vwhdwlwhwlndbbph hwdw-
Jupgp L hnhnjuwiuwGibph ny pugwuwuyub jhaGm wwjiwGatpp’

f=cx +e,x, e, x, Sext 4)
a,x, +a,x,++a,x, +b =0

ayX, +a,x, ++a, x +b,20

2n""n , (5)

a.x+a x,++a_ x +b 20

x;20,j= l,n): 6)

GOl vwhiwwdiwyndGbph hwdwyupgh wil ny puguwuwljpul
imomip, npp pniGlghurjhG hwugGh ouympdiwy wpdtiph:

Gpt (5)-h nplt wihwjwuwpmd qupditlp hujwuwpmyd, wyjw w)6
hphlhg YGpywuglGh hhwbphwppnipymG, npp 7 -suhwh wwpw-
ompymGp YpwdwGh tpym hhwtpyhuwwwpwompmbGatph: Wi hhuybp-
Yhuwnwpwomp)mGltphg vthp YhwlphuwlGw (5)-h dty dwlnn nplk
wihujuwuwpiwl peomdp: # -swihwlh nwpwontpinl dhe Yunmgbing
(npp ShwyG wbwnp b wunnhbpugltlp) (5)-h pnnp hhybp- Yhuwnw-
puwonpimGGtpp, Yqubtlp Gwl GpuGg hwumdp: Uy hpilhg
Jabtpuwpuglh memghYy bhytppwqiwihun (Gpt wyG hwy tb): Uy-
Gnibtwl, yuemgtny /=0 hhwbphwppmpymbp, YquGtGp htGiwe
hhwtphwppmpymGGtpp, npnGp jhudwupnnwufuw bl Gupuuwlju ghi
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Pniyghwih owwhdw| wpdtipGLphG:
{hzt6p, np 72 -junpwGh wwpwdmpmb ¥ke Yewp X, x,, -, x, pyYt-
ph Yupquignpgwo fundpé t, npp gpdnt £ X (x,,x,,+++, X, ) mbupny:
Uwhdwnd: X Yowp Yyngmd b 2 -juohwlh wwpwdmpymb dbe
M mpmghy puwqiwGhuinh ququp, tpk w)i wwnywlins t M wh-
pnyphl, pwjg wikl dh hwunjwo, npp wwpmbGwynd & X Yhwp,
wipnnonyhl pGywo st A whpnypoud:
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Qniju 4. dnppwlyml wpnwpuniGhp
§15. Unnpwlw @ dnpnw GjwG wpnwpunuiGbp

UwpbiwwnhiuwywG dpwopuwiynpiwl tuGnhptph movwl dbpng-
Gtph hhsipnd hhdGwlwGnd pGlwo b dnppuwljul wpnwpumdGph db-
punp, nph tupjniGp puguwnptnt hwdwnp pGGwpytGp gowjha hwiwutin
$pnuGyghwbbiph (qowyhG dLtph) htanljyw hudwlwnpgp.

-

yo=apX tapx, teetax et a X,
Yy S AyuX HaApX, ot ay X o0t a,, X,

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

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

Lym = aml‘xl + am2x2 Feoet a x +eet amnxn’

npunbn a; qnpowyhgGpp hw punGh piltp GG:
Wjuwtin y,.(z‘ = m) (inhnfuwlwGnG - wijwatlp htGpuwjhG

(pwqhuwjhG), huy ¥ j(j = i,—n) thnthnjuwwGGtpl’ wquw: dnpwi _|Lu[i'

dlwhnfunipymGGph pSwunp (1) hwiwywpghg vh niphphG wgGthu
ophGwyw swihnipnG quGt)Q t, tpp htGpwhG thnthnfuwlwGtphg dtYn
- thnfuwphGnud £ wquwn hohnfuwljwGGphg npt dtiny:

Wy Guywwnwynyg (1) hwiwywpgh Gpuumiwdp Yuwwnwptlp htnljug
dLwhntfumpmGn:

JtpgGulp (1) hwswlupgh nplt hwywuwpns (opnzwyhnipjwl
hwiwp r-tpopnn).

y,=a,x ta,x,+-+a.x +--+a,x,

LodtGp wyl x, thmhnjuwuGh Guwndwdp, nph hwdwp
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wGhpwdtipn t, np x_ -h qnpowyhgp hwyjwuwp sthGh qpnyh (a, #0):
Yuunwlwlp* '

1
X, = _.__(_~. 4, X, —a,,%, __”'ars-lxs—l tY, — X~ a'rnxn) (2)

StnunptiGp (2)-hg x,-h wpdtpp (1)-h JGwgwd (m—-l) hwyw-
uwpnudGtph UGe: Stnunpmuip Yuwwwptlp dhwjié dh hwjwuwpiwd
(ophGwy 7 -py ) hwdwp.

Vi =auX) +apX, toeta (X, +

1
+ ai:{a (_ arlxl _ar2x2 »—‘-”_—ars—lx‘r-l +yr —ar.r+lx:+l -—'”_amxn) +
rs
+ an+1xv+l LA +a‘ x

U.qunm[blnq thwliwqodtphg L Ywwmwptinyg Gdwd ulﬁr}uuiﬁhph
fudpwynpmd YuuinwGwuGp'

a,-a a. -a " a.-a
— 1 -
Vi _[ail S r X, + a, - L) r2 X, oot a,._, -t Trsl x:_] +
. a,. a, a,

a, a, Q. a.'a
+;1-:_yr++(aim_+l*-u:-)xr+l+i”+(ain_ o Xn (3)

s rs ar:

(3) dhpwn & (1) hwiwlwpgh jnipwpwGsnip hwjwuwpdwl hundwp,
pugh r-pp hwjwuwpnidhg, nphg wpntG oquadty tGp: Ujn wjuwnGunny
(3yh ute i-h hninfudwG whpnypG £ i=12,---,r =Lr+1,---,m: (1)

hwiwyuwpgh pnnp  hwjwuwpmdGaph dhg x; qmqmluwllwﬁh

qnpduihgGlph unwgnuip junwpynd t GG ophGwswhnipyuwdp, pﬁz
uniugyty t (3)-h dbg:

Oqutiny gpwéhg (3)-h dbe YwwwptGp x; hmpnjuwywhGuph
qnpowhhgGhph GywGwynuiGhp htwnlgwy inbupny’

ais : arj

a

rs

@

b‘.,. =a; -
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(@)-n Shpw t pninp hnhnfuwyuGGbph gopdwyhgGpp npngtih,
pwgh i=7 L j=s, pwth np 7-py hwjwuwpmihg LGp npnyti j-nn
thmhnfuwuGp:

W hwiwpipm] 2) L 3)-p L hwph weGhny  @)-p, (1)
hudwlwpgp phnjuwphGeGp thnjuwnupdwpwp hudwpdbp htinlyjuy
hwiwjupgny’

ah
Yy =by X, +byx, o+ by X, + 2 Y, by, X, o+ by %,

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

arl a 2 a -1 l an#l am
jxs=——x1+ e e T e i N R
a, a, a, a, a, a,
b, +b ctb Gris y, 1p -y
Yo =0 % PO Xy T+ 0 X + Y, t0psn Tt 0000 %,

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

a
tym = b"'l'xl +bm2x2 +“'+bml—1xl—l + = xr +bm+1x1+l +.“+bmn'xn (5)
a

Wyuwyhuny (1) hwiwyupghg wignd YuunuptighGp (5)-h6 w)lutu,
np y, htGpwhG@ phmhnjuwywlp hnjuwphGltg X, wquw
popinfuwuGn, npm] t) Yppwlmd t dnpquGjud wpunwpuniGph
Ukl pwjn: '

§16. dopywGjul wpnwpumyGhpnp wiynwwywjhG wkupm]

hGswbu wtuwbp §15-nud, dnpuljué wpnwpumdGhph 06y puy
Juwnwpbm hwdwp wGhpwdtyn t (1) hwiwupgh dwju b wy dwuh
hmhnfuwlwGphg dyp hinfuwphGt) Oynium]: SnfuwphGbihu unw Gmd
GGp (5) hwdwlwngp, nph qupdwyhgGhph hwziwplp Yunnwpoud tlp (4)
pw@wdlny, pugh 7 -pn wnnhg L § -po uyniGhg:

QnpoGwluGnnd imhinfuwluGatph 624w hinfuwphGiwa

ghwypmd Yuphp syw (5)-hG wlgGbhu Yuwnwptp §15-md GYwud
Alwhinfunip)nGGtipp: Gwpbith © wyn AluninfjumpmGGtpp Juwnwpb
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Uhwyl thnphnfuwlwGGiph qnpowlihgGiph Guwiwdp Ghplju jugGhim]
wyl wnynuwlGliph dhengny htinbyw) Yhpuy: (1) hwdwlupgh hwdwp
Juqimd tGp htwljyw] wynuwyp (wn.l), nphg htwn pGunpmd t6Gp, pt
np hinhnjuwlulp npm] GGp thnfuwphGim (Gph y,-hG' x, -m], wwuw
a, #0):

Ugmuuly 1.
xl x2 xs—l xs xs+1 e xn
34 a, a;, P a, Ay a,.
Y a, a,, v Ay Gy Qypy a,,
Yi a; a, e By a, Qs - a,
Y, a, a, ... a.,\|a, |a. .. a,
ym aml am2 v ama ams+1 e amn
ams—l

Uyu wymuwymyd 7 -py monp wijwulnd tGp qifuuninp winn, huly s -
1 umbp gffuwygnp wmb: Lpwlg hwndwl wbnni quGyny wwppp'

a,, -n qjfuwynp mwpp:

Oquutiiny (5)-hg Juquim tiGp wymuwly 2-p, Guwumh mGEGwim], np
¥y, impinfuwjw Gp yinfuwphGim t x -ny:

LjwwmbGp, np (1) hwiwlwpghg (5)-hG wGglhp hwiwpdtp t

'uu]_lmuuxll 1-hg wigdwGp wymuwy 2-hG:

Uydd wmbuGklp, pt hGutu bt unmwgmd wpmuuwy 2-p0 Wy
Guuwwuwuyny oquutlp (4) Gywlwlymuibtphg L wymuwy 2-md 7 -pn
wnnh L § g ujw@ nwppbph mtiuphg: <tyw t wbtult), np wynuuwy 2-p
umwgynid t wrnmuw] 1-hg httmljw) pwjtph oqGnipjuip’

w) qifuwynp wwppp hojuwphGwo b hp hwwgupdn,

r) qiiuwynp wnnh YGwgwd wwpplipp pwdéwGiuwd G qjfuwnp
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wnwpph Ypw L Ytpggwd Gl hwliwpwy Gywlny,

Q) quuwynp wjwl@ dGwgwd wmwpptipp pudwlijwd GG qiuwinp
wwpph Ypw,

n) wpymuwy 2-h SGwgwd wmwppbpp mwgtlnu? LG (?qu;thnq 4
GwlwymiGtphg (FopnubGjuG pwGwdlhg), npwtn I #r, j #§:

Uy ly 2.
xl x2 xs_] yr xs“ vee xn
als
yl bll b12 o bls~l a bls+1 bln
rs
a
r-ls .
Yea | by b, v b a b i .. b,
rs
a
arl ar2 _ an—l 1 _ ars+l ——=
xs - - “es a a am
ars ars rs rs rs
- ar+ls
yr+1 br+11 br+12 L br+1s—l a br+l.s+l tee br+ln
rs
a
ms
y m bml bm2 bms—l a bms+l e bnm
rs

Ophliwly: GGpunptlp mpqmo L hhmh Ju hwiwlupgp
Y, =2x, +3x, - 2x,
Y, = 4xi —5x, +3x,
Vs = 2%+ x, ,
MNwhwloymy t thnjuk] y, L x, thhmhnfjuwiuGGsph wtnbpp: W
Guywuwynm] Yuqitlp dnpguGpul wgnuwy (womuwl 3), npntn
qiiuwnp mwppp pngdywd L wnymuwynid:
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Unniuwly 3,

Ungymuwly 4.

X X, X3 ) X, Y

| 2 300 2 »w s s a2n
Y, 4 -5 3 X, | -43 53 173

v» | 2 o0 1

' Vs 2/3 573 1/3
GQuuuwptlp dnppubut unynpuywt wpnwpuniiGtph Gy pwyj

wnynuwl 3-h Guwniwip: GunwGwp whnuwy 4-p, npp hwiwpdtip ¢
htinlgw) hwiwywpght

N :14/3x1 _1/3x2 _2/3y2
x, =—4f3x, +5/3x, +1/3 y,
V3 =2[3x +5/3x, +1/3y,

§17. dnppuG w6 Jepwihnuwd wpmwpumdGbp

§15-h qdwhG IniGyghwatph (1) huniwupgp GGpYuiuwglhlip w 1
wnbiupny. '

‘yi:(_ail)'(_xl)+(_ai2)'(_x2)+"'+(_a;_,)‘(_xs)+"'+ o
+Ca,)Cx) (=1

{wpiwpmpjul hwiwp  Gwlwyklp —a;=d;, i=12,--m;
j=12,m:

Uy gbwpnd §15-h (1) hwdwlwpgp, npp hwiwpdtp t (1)-hG,
YpGnm Gh htanlgywy wbkupp.

h= du(_xl)'*'dlz(_xz)"‘""+du("x:)+“'+d1n("xn)

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

e et e e et e e s e e e L (2)

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

Vn = 1)+ dpy(cx) 44y (- 5) 4+ d ()
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YuqitGp (2) hwiwlyupgh hwiwp dnppuwGuwl wnynmuwly, Jtpg-
Gty wynuwyh Gpkh wngnd x; himhnjuwijulGtpp puguuwywa
GywGGtpm], hGswbu np hwiwjwpgma GG:

Opmtiny (7) bwdwlwpgh 7 -pn qowghG duhg x, thnpinfuwlwp,

hGsujtu Guiunpg Wywpugpudmd L mtnunpting dGwgwd qowjhl dutph
dt9"  JuuwGwlGp dh hwidwfupq, mp  dmGyghwltpp  Yhlta

VisYar V15X s YVrr15"" 5 Vems huy mpqnuib(iln(ibpg‘
xl"xZ’.”’xs—l’yr’st’”.’xn :
Unyounuly 5.
- X — X, - X, -X,
yl dll dlZ A dls v dln
Vi d, d o d o d,
yr drl dr2 ce drs T dm
yv. | d, d,, d,. d,,

Wn hwiwlwupghG YbhwdwuwwwmuwujuwbGh htunlyw)  wynuwlyp
(wnmuwy 6): (2) hwiwlunghg wlignuip djnuh juuwnwpmi |, wyGuytu,
hGswbtu Gwlunpy ywpwgpuwdbnd, npp L pnnimy Gip pGptpgnnhG:

Unynivwy (5)-h d,, -p qluwnnp wwuppG &, npny wigGng wnnp L.

wnilip hwiwwywwwuluw Gwpuwp Ynpjmd GG qjfuunjnp winp L uymG: Un-
Jnuwyy 6-p unmwigynid L wnymuwly 5-hg htnlyuy pwjitiph dhengmy.

w) gjfuun|np wwppp (wiynwwy 1) thnfuwphGnud GGp pp hwijwnup-
am] L gpmd wnymuwy 4-h hwiwuuwnmnuuwG ntnmy,

p) qifuun}np wnnh WGwgwo wmwpptipp puwdwimyd Glp qifuwynp wmwp-
ph dpu b gpmd hwenpn wnymuwyh (wnynmuwy 4) hudwwywwnwujuwb
wnnnny,

q) qluunjnp vy SGwgwd mwpptpp pwdwimd GGp gluwynp wwp-
nh ypw & hwunwy Gpwlng gpmd hwenpn wnuwih hwiwwwwwu-
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Juw@ uyniGnug,
n) dlwgwo wmwppbpp puglmd Glp oquutimy dnpnuGpul (4)
pwGwdlhg (§15):

Unymuwl 6.
-.xl -X, ves =X, -y, —xm e =X,
d
1s
N by, b, .. b, “d b b,
rs
Y br—ll br—12 oo br—ls—l iﬂi br—1s+1 br—-ln
d,
x drl dr2 rs—1 1 rs+1 drn
5
drs drs rs drs drs dr.s
Y1 br+ll br+12 v br+ls—1 _d’+1s br+1s+1 s br+ln
rs
d )
ms
ym bml bm2 bms—l - d bms;l bmn
rs

Oppbwy: Smjwd t htwbjuw) hwiwyupgp: Ywwwpby dnppuh
Ybpwihnfujwo dlunhnjunipym GGbph 96Y pwy:

Y =3x,-2x, +x,
Y, =—2x, +5x, +3x,
Vv, =3x, +4x,

Spwd  hwdwlwpgh bwdwp Yuwqimd GGp dnppuGuG Jbpw-
thnfujwo wpnwpuniGbph wowehl wyyniuwyp (wgniuwy 1): Gpt wyn
wnmuwynd guwiywlimd tGp thnfuty y, b x; hmhnfuwwGGtph nt-
nbpp, www Gpw Gpypopn wnnG me ppopng wnGp Yo sG giuwynp, huy
Gpwlg hwwniwi wtnni qubyny mwppp -3-p° gluwynp: Ghpwntym]
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wynuwy 1-h Guwndwdp dnppuGpui dlanhnjuwd wpmwpumdiGbpp
sopu pwyikipp’ YuunnwGwip wgymuw}y 2-p:

Upgmuuuly 1. Uyymawly 2.
=X, =X, X -X, X, -,
»y | 3 2 -1 y, [-11/3 113 13
V) 2 -5 -3 X, | 23 53 -13
Vi 0 -3 -4 Y, | -8/3 1113 473

Uwnwgywd wnynuuuilpg, tpt ytpwluwiqitlp hwiwlwpgp, wuju
wyl ymGbGw htwnlyw| wmbupp, npntn y, L X, hinhnjuwwGGbpp thn-

Jubij GG hpkGg whintipp:

(11 11 1
Yt 2—3"x1 _?xz +§y2
1%3 :g'xl _Exz +'1_y2
3 3 3
8 11 4
Vs =3R TR T3

§18 dnpnub jul wpmwpumibGtph YhpunmpjmbGGbpp

Lwjupwl dnppuGyul wpumwpunudGbph YhpwnmpymGephG whg-
ityp, ptiptiGp qowjhG hwipwhw)yyhg hwjnGh pinptin hp wwywgnyygm|:

UwmbjGhgh pbnptidp: Gpt dnpnuGul wgymuwymd, tpp m<n,
wngtpp gdnptiG wGjwju b6, www dnppulul wpnwpumdbph m
hwenpruiwl pwyibph wipnniGpnid Yupbih b qinjuly y,(f = 1,m) tho-
thinfuwlwlGhph wtnbpp GnylGpwl punyg x; thnhnjuwjuGGtpny:

Uwuwgnyg: Lvwu  (Quwbip, np  thmhnfjuwywGGiph  wnntiph
thnfjuwphGnuiG wGhGwp t w6 nbuypmyd, tpp gqjjuwynp wwppp qpn t
(annjp ypw sh Juiptijh puwdwGhp:
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Uydd GGpwgptlGp, np dnppwGuul wpmwpumdltph »  pwytph
wpnipmy (7 <m ) hwlqlk) Gip hiwnlyw; wgmuwyhG (wgnuwy 7):

Umyntuwly 7.
yl y2 e * yr xr+l e xn
X bu b12 e blr bl r+l bln
X, by by, e b, by e b,,
xr brl er bn' brr+1 o brn
yr+l cr+ll cr+12 ot . cr+lr 0
yr+2 cr+21 cr+22 o cr+2r 0
ym cml cm2 cmr 0 0

Gpt htmwqu pwptpnyd y hinhnjuwljuGGtpp hGuwpwynp st infuw-
nhGt x-bpny, www Gulwlynd t, np wpnuwy 9-p Ghpplh we
wllyymind pGlpud muppbpp wbewp t (hG66 dhwji qponotp: Uwhuyi
qnnltph wnyuympyniGg t) bbwlmd t, np v, ,..., ¥,, imhnfuwyuGGtpn

wpmwhwyumjmd &G y,, y,,..., ¥y, hininfuuipuGGpny htiwtgw Yoepwy

Vet TCon Y1 TC2 Yy T+ €, Y,

ym =cm1y1 +cm2y2+”.+cmryr

hulj vw qduyhG Ywjumd t y-Ghiph dhol, npp hwijwumd bt phnptdh
ww jiwGh6: {tnlaupwn pnpnp y-Gipp upth t hinfuwphGby x-tpny, psp
wwhwloymd tp wuypugmgby:

Ujydd pbptlp dJdnppuljul wpwwpumiGbph - YppwnmpynGatpp
ophGuYfitph wtupny:

w) Uwunphgh nwlgh hwyynuip:

Uwunhgh pwlgqp wpdbpugnyl pyny qonptG wilhwju wngtph
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(wymGtph) pwhwy t:
OppGuwyy I: Spjwd t hbnlgwy Swwnphgn: MwhwGeynud b hwyty Gpw
nufigp:

-1 -2 6 8
-3 4 -7 -1
A=

1 -2 4 2

-1 0 1 3

Ywquklp dnppu o6 wnnmwy (wnynuwy 1):
Ungmuwly 1. l.!fz_/muwli 2
X Xy Xy X Vi X K X
»nwity 2 6 8 x|1 2 6 8
.1 -3 4 g -l .| 3 10 -25 -25
|1 2 a4 2 w1 4 10 10
Yo | -1 0 1 3 Yy | 1 -5 -5

Vljwwnblp Gwju, np dnpyujui wpwehl wnmuwihg npujbu
qlfuwgnp wiwpp Jupbth b bpgty quoghg wwppbp guiljugwd phy: Ujy
(jwwnh wreGhny, npwbu quwynp wwpp Ytpglatlp wnymuwy {-h w-
nwohl wingh wrughl wwppp: Ywuwwpbiny omjnpulwl dnpwwG
wpunwpumiltph ¥ty pwy, wpynuowy 1-h Gunodwdp, Yuunwbwlp
wnmuwy 2-p: Uydd, npubu qjfuwynp wiwpp, 2-ng wrpniwwymd ytpg-
GtGp snppopr winngh GpYponpg wywl wwppp b uunepbGp e 36y pug;:
UuunwGwp wymuwy 3-p:

Uq)muwll 3
Wi Y X3 X4
X, 0 -1
Vs -2 5
Vs 1 -2
X, 12 12 sk 312
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hlsybu bplnd £ wyymuwy 3-hg, bbwnwqw wpmnmwpumiGtpp hGw-
nwynp GG, pwGh np gifuwninp wwppp qpn sh Yupng ety (Gplpopg L
bppopn winnbph tppnpn o ynppopn wymGbpoud qpoGtp GG6): <Gnlaupwup
wpud swuiphgp mbh qonpti6 wiljwiu dhwjG tpym winnbp: Nunnh Gpw
nwlgn hwjwuwp t tpymuh: Uwwuaphgh 8Gwgwd tpynt wnntpp (Gpy-
popg L tppopn) Yujuwo G6 wrwehlGhg m snpnpnhg htanbjwy uugoy
Y, =-2y,+5y,

Ys=y =2y,
Opptwl 2: nlb swnphgh nwiqp:

bwqitip dnppuiui uyqpuijui wgmuwly ygnuwy 1) L ju-
wwpblp wmnwpunniGhph d6Y puyy’ pgmGtm] npubu gjjuwynp wwpp
[-p -
Ungyniuwly 1. Ugymuwly 2.

X, X2 g X2
y, | L 2 X, 1 2
Y2 3 6 Y2 3 0
Vs 2 -4 Y3 -2
Vs 4 3 Va 4

Uunwgjwd wnnuwymi (wn.2) hGwpunnp ;66 hbumugqu wpunwup-
untiGtp’ qpnGbph woumpjuli yuwwnmdwen): <Ghnlwmup, Swwnphgh
nwlqn hwjwuwn bbb & wy mGh Sthwiwb qonptl wijwiu wng m
uniG: Ulwgwo Lpp wnntpp Juhnwo G wowehl ()’1) thmhnjuw-
wGhg:

Y2 =39, =299, =4y

p) Gowjhl hwjwuwpniudGph hwdwljwpgh monwin:
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Glpunptlip upgwd t qowjhG hwjwuwpmuiGtph htunlgyuy
hwiwlupgn:

a,x +a,x, ++a,x, = b,

Ay X, +a,x, ++a,x, =b,

)

a,x, +a, x,++a, x =b

mn-n m

LwjymGh t, np hmhnfuwlubGtph wpdbplbph wyG hwiwlupgp, npp
pujwpupmyd b hwiwlupgh pninp hunjuwuwpnuiGtphG, Ynggmad E Gpu
(nonui: Gpb hwdwlwpgl mGh gnGt dGY mondd, wwyw wjG Yngmd &
huniwwnbinbh, bph snilh ny vh momd, wuju Yynsh wihwiwwmbtinth:

dnpnuljwi wpnwpuniGlph oqlmpjudp (1) hwiwwpgp Yupbih
E inuotip mwppip tqu GwyGtpm]: 2tpkGp GpuGghg vh pwGhup:

Unwehli  Gpwlwly: Lwlu phunwpytGp wy@ ptwypp, tpp (1)
hwdwlwpgmy thmpnjuowlwGbph L bujwuwpmsGhph  pwGwyGtpp
hwwuwnp GG (m=n):

ayx, +a,x,++a,x, =b

........................................ 2

a,x, +a x,+-+a,x,=b

GhpwnptGp, np (2) hwiwlupgh hiudwuuqmuiﬁhpn qonptil wilwju
t6: GQuqublp dnpnuwlul wrymuwly (2) hwiwlpupgh wdyuwGbpn]
(wrynuuwy 8): Lwlh np hwiwljwpgh hujwuwpniGpp gonptG wihwlu
66, wyw dnppubul wpmwpumiGbph # pwybph Yhpwemdn] Yupbih

L thnfutip wquu wlinguiltph L x j(i = l,n) thmhnfuwwGGtph mtnbpp:

YuunuwGuwlp wnniuwy 9-p:

Ugymumj 8 Ungmuuly 9.
XX X, b, b, .. b,
b | & a, A x| by by .. b,
b, | ay ay Qo X | by by .. by
bn a, an2 cr ann Xn bnl bn2 tre bnn
66

Unynuuay 9-md b " b,.j. pytpp hwuumunmbG hwpnGh pytp GG, ht-

wnlwpup X j(j = i_n) timhnfuww@GEph wpdtpitpp Yuabih £ hwpyty
x,=b, -b+b,-b,+:--+b, b, mbupny:

Lwbh np x; hmhnjuwjwiGtpp npnpfwd GG dhwy dlm], nuwnh
hwiwjwpql nGh dhwly jmomad:

Llwwmbilp Gwh, np wyymuwy 9-h wwpptphg Juquijwo dwwnphgp
hwlphuwGmy b wymuwy 8-h hunhwuwuwnnuwupiuG Jwwmphgh hwtpu-
nupdn

B =4 €)

Llwwh mGEluwm] (3)-p, Yupnng tGGp wuby, np wjn dhpnnp
hGwpwynpmpyml & wwjhu qu it ywuphgh hwijuwnupdp b, htmbwpwp'
Gwl qowjhG hunjwuwpmiGiph hwiwluwpgh monuip hwjunupé

dwwnphgh dhengny: |
Gpt  Gbpywpwglblp qowghG  hunjwuwpmiGbph  hudhwupgp

dwwphgh wbupny' AX = B L puqiwuwwlbny hwjwuwpdwl tpym
Uwubpp dwjuhg 4 Gwwnphgh hwjwnupsny (4" -ny), Gwl Gyunh
mbGwym], np 4™ - 4 hujwuwp t - Shunjnp Swwnphght, Yunw Gwbp'
A" 4-X=4"B
X=A4"B

AtptGp ophGwyGtp:
Ophliwly 4: 1ot htwmlyw hwiwlwpgp.

x +3x,-2x, =-3
2x, +7Tx, ~5x, =7
3x, —4x,+x,=10

Yuqutlp dnpnpuGub wnnuwy L hwgnppuwpwp Yuuupblp dnp-
guljul unynpujul wpnmwpumiltp: bunwlup
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Uiy 1. Unmuuly 2.

X, X, X, -3 X, X,
-3 1 3 2 X, 1 -3 2
-7 2 7 -5 -7 2 ] -1
10 3 -4 1 10 3 -13 7

Uynmuwly 3. Uyotunly 4.

-3 -7 X5 3 -7 10
X, 7 -3 -1 x, | 13/6  -5/6 1/6
X, -2 1 1 x, | 17/6 76 -1/6
10 29 -13 -6 Xy | 29/6 -13/6  -1/6

dupohl  wnmuwyhg uwnmwlmd blp hwdwlwpgh bquyp
[monwin.

13 5 1
X =—=-(-3)-2-(-T)+=-10=1
= (DS (D

17 7 1
Xy Z?-(—3)——6-'(—7)—g'102—2

29 13 1
Xy =—(-3)~——(-7)——-10=-1
= (Y (D
Opplurly 5: Lot hwnlgw | hudwlwpgp
3x,—2x,+4x, =4
=%, +5x, - 7x, =2
—=Tx,+3x, - x, =14
—2x + X, =X, =2
buqutlp dnppubul vygqpuyul wpymuwy (wnmuwly 1): G-
wnwnbiny hwonpruljuil wpmw pundGbp, unwiwGp wmuwl 3-p:
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Uymiawly 1. Ugymuwly 2.
X X, Xy XX, 14
4 3 -2 4 4 -25 10 -4
2 -9 5 -7 2 40 -16 7
14 -7 3 -1 X, -7 3 -1
2 -2 1 -1 2 5 | -2 1
Unmuurly 3.
% X, 14
4 -5 0 1
2 8 0 -1
X, -1/5 /5 2/5
X, 1/5 2/5 -1/5

Up wymuuymd hbwuwqu dlunhnfumpmGitp wlhGwp © Yu-
wuwntk), pwlh np quwynp vwpp hGwpundop st pGwmpb] (wynewyh
hwiwujwumwufumli mnmd  qponGtp G60): Gph JbpowGklip YLpohl
wyniuwlyp, YubuGhip, np wquw wlnudibph hwdwp qnympjmG mbh
hunjuwuwpmp jul ww jdwlp'

4=-5:-2+1:14=4
2=82+(1)14=2

huy x,; L X hmpinjuwuGibph hwudwp mGiGp htwlgw] hwjw-
uwpmilbpp :
x,=1/5-2+2/5x, -1/5 14 =-12/5+2/5x,
X,=-7/5-2+1/5x, +2/5-14=14/5+1/5x,

Swiny x, thnhnfuwjuGhl Yudwjjwlpul wpdtpGp, x; L x, thnhn-

JuwluwGGGph hwdwp JuwmwGwp npnpwyh wpdbpGlp, npnp Ypwyur-
pupkl wipjuwo hwdwlupghG: Uju nhuyppnd wumd Llp, np hwiwljupgp
hurdwmbnbijh t W wiphy puqimpudp momdlGkp mbh, Yuwd momdp
wlnpng t:
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Ophtbwly 6: 1. mdh hunjwuwpmiGtph hwiwlpupgp:

X, +2x,+3x,=3
3, +x, +4x, =35
4x,+3x,+7x,=6

Uuiqity dnpguilpul uyqpiuwljui wpnuwoyp b wuwpbing undn-

pwijuil dnppulpub wpnwpumilibph hwgnppuipu@ puybp, YuunwGuwGp

X, —Xx,+3x,-10=0
2x, +3x, +2x,-7=0
~X, +5x, +6x, -4=0

Ywqutlp dnppuGpub  uyqpGuilpul wrynuwy L junwpkip
dlwiphnfunipymGGtp, Gyuwnh mGLGgm], np U wnmuwyhg dymupb
wligGtihu qifuuninp umGp pug Lp pnylne:

wnynuwly 3.
Upymuwuly 1. . Unynuwaly 2.
X, X, X; 3 X, X,
2 3 X, 1 -2 -3
s | 3 1 4 s | 3 [5] -5
6 4 3 7 6 4 -5 -5
Ugymuwly 3

3 5 X,

X, -1/5 25 -1

X, 3/5 -1/5 -1

6 1 1 0

<bmwqu dleuinfumpimb hGwpwynp st, pubh np ql]uuu.]nil wwppp
ihGh qpn: Gpt qtpghlG wnmuwyhg hupytip wqun wlinudg, Yntu-
GtGp, np w)l ptipnud & hwjwump G’
6#1:3+15
<bwntwpup, mpjws huwdwjupgp peomd spbh (wihwiwwbintith £):
Opptwly 7: Lmdt) hwjwuwpnuiGbph hudwipuipgp:

X, —x, +3x, =10
2x, +3x,+2x, =7
—x, +5x,+6x, =4

Upunuwgptlp huiwlpupgp htnljw) mtupny’
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Unyniuwly 1. Uymuwly 2,
X x, x| 1 X, X, 1
0§ 1] -1 3 |-l X, 3 10
0 | 2 3 21 7 | 0 5 -4 13
01-1 s 6| 4 o [ 4 1 9 .14
Uymuwj 3. Uymuwl; 4.
X, 1 | 1
X, -11/5 3715 X, 3
x, 4/5 -13/5 X, -1
61/5 | -122/5 X, 2

Munnmuufuw@' x, =3, x,=-1, x,=2:
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Q.miju 5. Uhduyjtipu dkpnn

{wnGh t, np gowjh dpwgpuynmiwG fuGghpitpp wwpn Gwyms i
ko pyny thmhnfuwljuGibp L vwhdwGunhwynuiGbp: AGwyYwi &, np w)g-
whuh fuGnhpGhph moémip Ywjugwd t 06 dunjwh hwyywpyGtph htwn,
npnlp . unumni G6 dwdwwluwlyhg wpwuqugnpd hwiwlwpghsGGph
theongm]: ;G wiqnphpuGtpp, npnGp pGywo G vhpblujwiw spwqpbph
bhipnud, Yupng 66 oquuuijup (hGh) ShwjG npopuwyh whyh fjulinhpGhph
bwidwp: Uwhuyl juwi Gwh pGghw6mp dbpnnltp, npnGp bGwpw-
ynpmpjnil G wwjhu nobtim guwiyuwgwo qdwghG onwgpuynpiwG
Julnhp: Uy dtpanltph pyhl wwmjuami b wjuwybu yngjuwd umiytpu
utpnnp:

§19. Uhdwtpu dtpnnh tnipymbp:

fl-hmwpl{t;ﬁp qOowjhl dpwqpuninpiwb julghpp, npuitn vwhdwhw-
YnuiGph huniwupgp mpywo t hunjwuwpnuiGtph wbupny. ;

f=cx +c,x, ++--+c x, > min ¢))

anx, +a,x, +-+a,x, =b

In""n

ApX, +ApX, ++a, x, =b, @)

a,x +a,x,++a, x, =b

x;20,(j=1n) ©)

Uhtdyjipu dtpogm] wpfuwnnbihu whpwdtyw b, np (2) hwiwljpupgp
© ptpyh w)Guhuh nbuph, mp hGs-np 7 pyny hohnjuwuGGep (r <m)
wpunwhwunyguwoe (hGhG Wynulbpm] wjGubu, op wpwmwhwpnmp G-
Gtpnd wquuwm wlguwidGtpp |h6E6E gpuywa: OpnpuhmpjuG hudwp
Lipwnptilip, np wyn thmhnjuwywGGlpp, npnGp wpnwhwnymd GG
yymuGbpny, wygph' x,,Xx,,--*, X, himhnjuwiuGitp G6: bGwwnwpbim]
GJwd dlunhnfunipniGGtpp yumwGwép.,
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X = bl +'al,r+1xr+l +'”+alnxn
x2 = b2 +a2,r+1xr+l +'”+a2nxn (3)
X, = br +ar,r+lxr+1 +“.+amxn J
npubn’
b 20,b,>0,..,b. 20 @)

Unwgywo  (3) hwiwhwpgh dwju dwuh hmhnhulwGGtpp
X5 X350.,X, Ynsynud GG htGph (puqpuwhG), huy d6wgud thmhnjuuw-
JuG6bpp' wquun: Stnungpbim| hbGph hmhnfuwuGitph wpdtpGhpp
(1)-h g, GupwunwughG $nGyghw b Gnyyluybu Ypblp wpnuhw Jnjud
wquwn hmhnfuwywlGbpny” X, ,X,, 5,00, X,, : »

f = CO +c;-#lxrﬂ +c;-+2xr+2 +"‘+C;x” (5)
3)h L (5)-h wquuw pmholuwfuGGbphG wuym] qpn wpdtp
(%, =+--=x,=0), junwGwlp htGph thohnjuwlpuGabph L Guunw-

YuyhG pmbYyghwsh wpdtplGbpp.
1 :b;’xz =b'2’.“’xr Zb;’fzco
W) mednudp yngynud & htGpwijhG b hwdwnmn gpymd
Ap,b;,++,5,0,0,--,0) £ = ¢,

wbupny: Lwéh np tGpwnpki Glp (4) wwjiwbh qnynpymbp, wupw
wyn (nonudp YihGh poypunpbigh:

Gowjhl  opwqpuiynpdwG  tulgph  momdp  updugbpu dtpnnmy
Juwwwpbihu hulgnul GGp npnywihh pwitph buwgnpnulpuGmpju i, npnig
tpyniGp YuwjwGmd t Gpulmd, op dh pwqhuwhG jmonishg wlgmu L
Yunnwpymd gty mphph: Up pwqhuwjhG jmomdhg mphyh wégGhy
Guwlwlymd t ¥ty Yud Sh pwh pughuwh6 thnhnjuwluGGtp thnjuw-
phGby Gnyj6 pwlwympjuip wqun thnmhnjuwuiitpm]: Uh pughuw JhG
imomihg §jmuhG whgnip juumummd & thGwupbing npnywigh Guunnwly:

Uhdybipu dtpngh bympymiGp Yujyjwlmd t (pwlmd, np Gh pwqh-
uwyhl imomihg (puwqhuhg) whigmy Yunnwpty 6y mphyh w jawytu, np
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Gywwwiwjh $pmGyghwih wpdtpp thnppww, dwjpwhtin ntwpmd
stowlw (Gph thbwpynd t GwwwwywjhG miyghw)h min-p). f, <

f » UyGhwyn t, np dh pwqphuhg UymupG wlgbhhu (3) hwiwlwpgp

Yhnpinfuyh: Guwwwptyny & pyng pwjytp YhwuGbGp w)G pwGhG, np
TuGnhpp jmomyd mGh b Yumwlwlp wyn pmonip Jud hwingytGp, np
TluGghpp puémd smbh: o

Opptiwaly 1: Ghpunptlp wpgwdo t qdowjhl opwgpun]npdiw fulinhp
htinbjw) ntiupmy.
f=2x,-3x; > min
x, =8—2x, +3x;
x,=6-x, —2x,
X, =4+3x, —x;
x;20,(j=15)

Ggpnud X, X,,x,  thndnjuwublbpp  juwqimy GG htlp:
Quiwywunwuiuwlwpwp pwqhuwihG monuwip Yheh' (8,6,4,0,0), huy
Gupunwyu)hé $niGyghwh wpdtipn YihGh hugwwmup qpajh ( f = 0):

Uydd wbuGtlp wyn momdp oupnhdwy t pt ng: Lwlh np X
thnthnfuwywGp $mGYghwjh dte dnlnd & puguwuwljuil gnpdwlygny, niu-
wh Gpw wpdtpp quojhg dEOUGHLhu pniGyghwigh wpdtpp phnpputw,
hhwpyt wwhwuwwitim] x, wpdtpn qpn (himlwpwp wyng momdp owy-
npdwy sb): Uwyw)G x; wpdtpp dkowgGbiu wEhpudtyn t htnlb th-
twhwpgh hujwuwpmiGbphl wjGwbu, np X, X,,%, hmpnjuwiuiGtpp
spuniwl pwguwuwijwd:

LijunnbGp, np x, wpdtpp WGdwghhjhu huiwyupgh wrwehl hw-
Juwuwpnuihg yhtanlh, np x,-h wpdtpp GoyGybu YitowGw L htwlaw-
pwn Juwuwbq sjw, np X, -p Ynpuebw pugwuwiut: Gpypnpn hwjwuw-
nnuip pouy) b wmwihu xg-he dtowGw) Ghisk 3, hulyy Gppopnp’ dhGsl 4:
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Uyuwhuny, nputiugh htlph ns dh mnmnlﬁmUmﬁ snueliw puguw-
uwyu(, wGhpudtpn t X, -h wpdtpp Wedwglty dhGsk 3:

Lwbh np nu pmy | wwihu hwdwlwpgh bpypnpn hwwuwpmdp,
nwuuh X; wquu hnhnfuwywlp wGhpudtywun b phpty htiGp, w)Gwntnhg

wpunwpuny’ X, -p flpulﬁuqh wyjwmnbilp uhdytipu dLuwhnjump-

-JmGGtph Gy pwyp, wGhpwdtyw t huwiwliupgh tpypopn hwyjwuw-

pnuihg npnphp Xs-p L wyf wmbnunpty d6wgud hujwuwpnuiGtph L

I Gygprush dbg:
Guuwntiny Ggwd dlkwhnjunipyniGGtpp, mpjwd fulGghpp Yptpdh
htinlywy wmbtuph.

f=-9+43/2x, +7/2x, - min
x, =17-3/2x,-7/2x,
xs =3-1/2x,-1/2x, ¢,
x,=1+1/2x, +7/2x,
nph htGpwjhG ymonwip Yh6h (17,0,1,0,3), puy f=-9:
Uyuwhuny htiGpwhG dh pdmihg wgmy YunwnbtghGp Wby mphzh
wjiutu, np Gywumwiwjht PmGyghwjh wpdtpp GYuqtg:
U0y, pwGhnp x, L x, thnhnjuwjwGGhpp dnimd G6 pnGlyghwjh

ute npuwywl gnpowyhglGtpny, dnmGlYghwjh wpdtipp wjlku hGwpwynp st
thnppwg Gy, htinluupuwp unwgywd mondp YihGh oupinhiwyg:
Suin ==9, tpp x; =17;x, =0;x; =1;x, =0;x; =3

OphGwuly 2:
f=-3x,-2x, - min
X =2+x;—x,
Xy =3—x; +2x,
x; 20,(j=14)
Ujuuntin htlpp Juqiywd t x; L x, thmhnfjuwlwGGtphg: Pwgh-

uwyhG ymonuip YhGh (2,3,0,0), huy f=0: Wydd wy pwqhuwjh
‘ : . ' 75



movwG6 wlgibm hwiwp Guwumblp, np Guunwyuhl pmGyghwjh
ity X, -h qupowlhgp pwgwuwlwd b, htmlwpwp Juptih bt Gpu wpdbpp
qpnyhg WEowgGtim] pmGyghuyh wpdtpp hnppuglty (X, -h wpdbpp
uyjwhuuGtim] qpn): Gpt X, -h wpdtpp qunjhg dWhowgGhihu htnlblp
hwiwlwpghG, wujw YubuGhlp, np Gpw wowehG hunjwuwpmip poy) L
wnwihu x,-hG Ytowlwm guiugud sunhny (pwGh np mGh npujuG
qnpowlhg), huy bpbpnpy huwuwpnisp’ Shisk 3 (5pt qbpuqubgh 3-p,
wuwm X, -p Ynpunu puguuuljul):

Ujdd updyytipu dlwhnfumpmGGph dbY pwjip wjwpnbim hwdwnp,

hwiwlwpgh Gpypnpn hunjwuwpniihg wihpudt)w t npnp by X3 -n L Gpw

wpdtpp  whnqunpy % -h b pmbyghuyh dhe: Gwwnmwpbm] wjp
dLwhnjunipymGGatpp, yunwGwGp

f=-9+3x, —8x, > min

X, =5-x,+x,
X, =3-x,+2x,

x;20,(j=14)

nph pwqhuwghG momyp YihGh (5,0,3,0), f=-9:

bGswybu tplad b GwuwnwljwhG dmGyghwyhg, Gpu dte dwnlnng x,
thmhnjuwluGh qopowlhgp pwgwuwub b, httmlwpwp Gpu wpdtpp
qpnjhg Wtowgltijhu $niGyghwjh wpdtpp Yhnppuwlw: Uwywji x,-p
hwidwlwpgh hujwuwpmdGbph 4y dnGmy b gputpul gonpowyhgGtipm],
huy nu GuGwymd t, np x, -h wpdbpp Wdwglhihu Juwbq shw, np x;
L x; thmhnuwlw@Gbpp YpunGul puguuwud:

Uyuypum|, x,-h wpdtpp Yupbih © wgbpe suhm] dkdwglt), npm|
Pmbyghwyh wpdtpp waftpy Yajwugh (f — —oo): Unwugymd E, np

PmbGyghwl vwhiwlunhwy st Gepplhg, huy gu Guiwymy t fjuGnph
owjuijiiw (nidmy qnynipjmG smGh:
fY S
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§20. Uhdytpu dtpnnp pGnhwinp wbupm]

Ujdd plnhwlnip wmbupmy gnijg wmwlp, pt hGswybu t §h pwqhuwjhG
(nonuihg whgnud Yuwwpgmd by wy) jmovwbp: Lykbp, np wjunbin
dwlpwiwul stGp pbph wy@ pnnp dlwnpinfumpymGGtpp, npnGp
Yunnwplighlp Gwjunpy tpym ophGwyGbpp pGGwpltjhu: 2nhwGmp '
wniwdp, wyn  dlanpnjumpymGGbpp  Yunwmlmd GG injGwinpy
wrymuwy@tph dhengm]: UwlywyG, wequnbtn gnyg wwlp ph hGs =
quunimpjub  hpiwé  Jpuw G Yuwunwpnod wn jmuwlju jhG
dlwinjumpymGGtpp: Wy Guwwwyn]  GGpunpkGp, np qow jhG
opwgpunpiwG juGnhpp wipfwd t htwnljw) wkupny.

f=70_7r+1xr+1—"'_7jxj_'“_}/nxn—)min (l)
Xp=by—ayx,.y T TaApXy T T4 X,
X;=by —a3,,%,4 —."°;a2ixj T X,
................................................... (2)\
x, =b, Tl Xy T T QX T T Xy

Xp 20,(p =1:_n)

nputn b, >0,(i = 1,7) : luGgpmy X)Xy, X, ininfuwuwGGtpp hw-

dwpynd 6 pwqhuwghG, huy Gpué hudwyunnwuw pwqhuw jha

Imomdp YihGp . '
B(bl,bz,---,b,,0,0,---,O), fp:}/o (3)

Ujdd, dh pwqhuhg Gnwhl wlgGhm hudwp plGwpykGp hpllm
nhwp:

I npbyp: GGpunpGp  GupuwmwlwihG  pmGyghwjh e
Yess¥ei2sms5¥,  qnpdwlhgGhipp ny gpuywl G6: Uju ghypnad wyp
puqhuwjhG movwl whgiim wlhpwdtymmpymG s4w, pwGh np
dmbGyghwyh wpdpp YikdwGw: bpnp, tpt wlgmd Yumupblp wiy
pwqhuh, wuyw x, 00, %, wquan hnhnjuwljuGGiphg npbt dblp wbnp
L ptptGp pwqhu, puy qu YGwlwyh, np wyl Yuuowlw qpojhg WES
wpdlp: Wyg thinginjuwwGh gnpdwyhgn pwbh np pmuGyghwih dby
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pugwuwlwl t, munh wyn wpnungpup  gqouSwpbing Vo -ha*
$maGyghwih wpdtpp Yikowlm: {bnbaupwip, wju ghwypmy, dmGlyghwh
yunwGw pp YhGhimd wpdbpp, tpb x,,, =x,, =---=x, =0, npp
yGywGwyh, np (3) pwqhuwjh ponwip hwGghuwGne b ougunfiwy:

I pbwp: GlpwnnbGp, ¥,,,57 42> ¥, qnnowyhglbiph dke Yuw gnlh
dtlp, npp pgpulwG t: ApnawyhnpjuG bwdwp pgmGkGp y; > 0, npintin
Jje [r + l,n]: bpt qnpowlhgltpp dtYhg wyl; 66, wyw pGwpmy Llp
(iplﬁ(ighg wikfwiton L hwdwpmd y; (wj6 wjth wpwq YthnppugGh
$mGyghwih wpdtipp): Wydd, wwhuwGling wquwn himpnjuwluwiGtph
qpnjwlyw6 wpdtipGlpp, pugh X, -hg, gimppugltGp pniGyghw)h wpdtpp’
x ;-0 dbowglbint dhengny: Uwlw)G X, -G dkowglbihu wbup & htnlbg
(2) huiwlupghG w)lybu, np pwqhuwihG hmhojuwlwiGhpp
pugwuwlwl spupGuG: Uy Guyuwwmnwulng pGawpytlp tpym nhugp.

w) Glpwnntlp (2) hwiwywpgh dke 4, ;,a,;, ", 4, qnpowyhgGtpp
pninpp  ppwlwi G Uu nphypnd  gwljuwgws  x; > 0 hwdwp
ymGtGuGp.

x, 2b,x,2b,,-,x, 2b,,
nphg hbwmbmd &, np x ),x 2,70, %, thnhinfuwubGpp ;66 Yupnn
puguwuwlul nunGwi: b6y Yepupbpod t GupunwijuihG pnlGyghwyha,
www Gpw wpdtpp wiytpg Yagwgh x; -G widtpg dhdwgGlthu (puéih np
y; >0): Uyu nhypmd GuwwnwlywyhG pmbyghwa vwhiwlwhwy sh

thGh Ghppthg L hbwmbawpwp Gpuw oupiniwy wpdtpp qnymipymG smGh:
flwwnh wunud GGp, np fulnhpp Lo ynGh:

p) Glpunnklp a,;,a;;, -, a,; qnpdwlhgltph dke® ay > 0, npuntin

" ke[Lr]: Un nbupmd x;-6 Yupbih t Showgliby ny wikth pwG £

a
L
swihny, hwjunpwy nhiypmd x; -6 YnunGuw pugwuwlwl: Uj6nhtanl,
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b
popnp - @y >0 qnpowlhgGbph  hwdwp  Yuqimd  tGp . hw-

Qi

puwpbpmpymGitpp L pGupmd Gpubghg thnppp: pnpwyhnpjuG hudwp
Lipwnptlp’
b b;
min % | = L
akj a,-j

ponp wjl £ -bGph hwdwp, npnly ptypmd a,; > 0: Gpb wn dhGhimd
hwpwpbpnipjmGp vnmwgymy & vh pwGh £ - Gph ghypmy, wuyw npujtia §
Jupnn bLGp JbpgGl Gpulghg gwiljwgwop: UpSww gqpbm hwdwp
b.
Gywlwytlp —— = p: UyGhwm t,np p>0 L X -6 Juplyh t dbowg Gty
a..
i
UhGsl p:
ChnmGbny
Xpoy = 0,000 %; 1 =0,%; = p, Xy =0,0,x, =0, C))
Juunwlwlp d0wgwd hmhnfuwlwlibph wpdbplpp.
' xp=by—ayp

X =b —a;p=0 )

Lnp puqhup Quqiqud booxg e, x X, Xy, X, hmhnjuw-

YwGGtphg, hul pwqhuugh@ mdnwp’ £-p Yhth @) L S)-p
LywunwyuyhG $mbyghwh wpdbpp wyn puwghuwhl modwi huiwp
ihGp

f®=yo~y;,p<fg (6)

Liwuwblp, np tpt p=0, wwyw sGwyjud pwqhup hnjuymy t,

uwluwi pwghuwh momdp L Goyjuumwluh $pmbyghuyh wpdtpp
Ulmd b6 Gnylp: Fw hwnml ghyp b U ingdod t gtpoutpud:
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Opybugh wjwpntlp uhiytpu dLwhnfunep yuGGtph dhly puy-

ip, 86mu t (1) hw wjwpgh 7/-pn  hwjwuwpnwhg npnyby  x;

thnhnfuwlwép b Gpu wpdtipp wtnunpt) 4Gwgwd hwjwuwpnuiGiph b
$pnulyghwyh dbg: W) qnponnmpymbitpp Ywptih © juwmwpt)’ Gitng
dnpuiGywG  dlwihnjumpyniGGtphg: Gwwwpting  Gquwd  dlwthn-
Junipym GGtpp" (1)-(2) fuGghpp Ypbpyh wy) whuph, apwtn x; pughuwhG
hninfuwubp thnjuwphGws t x; wquwn hohnfuwiuing: Unwgjwuo
fuGnph Guudwidp Gnylubu whnp b numdGuuppty T W 1T ghyppp:
QuunhnjumpmGGtph wyny wppp wlhpudtym t Yuwwpl) wjlpwl
wlqu, pwih gtin st6p hwlqbi I-h (nph nhypnd quulymuy & owwhiwyg
inondp) Yu I-h (w) nwphl (juGnhpp pmomy sniGh):

§21. Umiwbpu - wnyniuwlGhp

QnpdGuyuwbnd, uhduytpu dtpagny fuGnghplbp motihu, wihpwdt;-
wnpymb shw dh pwqhuwhG mondhg wigmyd Juwmwnpby 0GY wyp pw-
qhup wjfubtu, hGywbu GYupugpytg Gwjunpy wwpugpudpni: Jluw-
infumpymGfbph wyn wppp Juumwpmd b wnmuwybtph Shengny:
Spywd (1)-(2) uGnph (§20) wyjuyitpm] Yuqund Gap uhduy bpu wnweht
wrynuuwl: Wyemhtwl dh wnymuwyhg WynwhG wlglitim Jdhongm]
unwfmy LGp juGgph owwphiwy momdp: UhGsL wpwghl winjmuwih
Juqubp' Guitu (1)-(2) juGghpp (§20) gptip htanlyuwy wbupny.

S ¥V ertXpar ==V jXj = = YuXn =0 9]
x; Qg Xy Foo A X X, = by
Xi + Qi Xy Tt QX e+ B Xy, =b; )

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

Xy + Qg Xpyy oot @, +o 4 8,%, =b,

Uuqitlp uhdyjbpu wnwughl winjmuwlp:
80 '

Unymuuly 1

Puigh- | Uquun
uwjhG | wlinui- | X Xp oo | X0 | Xog | oo | X5 ] Xy
thnthntu. Gtip
x, b, L] o o]0 fa,,]| . |a; a,,
X; b, 0 1 0 | @y |- | 45| | @,
x, b, 10 |..]0 ..l Y @] .| Q| |G,
- f Yo o...lo0 ...l 0|Vl |7l ]7n

UnwohG wnymuwyh pughuwjhl jnonuip YhGh'

R1(b; by, ,b;,++,b,,0,0,+-,0),
fp=7,
Umiytipu dbunhnfumpmGGtph 0ty pujip puw (§20)-h wnwnptjhu
(1)-(2) lubnhpp Yptpdh htnlywy ntuph (npntin.
Xpot s Xim o X X" 0 X
pwqhup thnjuwphGymd t x;, -+, X, X7, X400, X, puaghuny)

' 1 1]
S HVratXpss =V jXj = =¥n¥n =¥9 3
7 + 11 Xpag +oo HbyX o+ by, = by
X +bj,+1x,+1 +---+bj,-x,~+---+bj,,x,, =b/ (4)

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

!
Xp+bperXppy +otbyXi 4o+ byx, = b, |

(3)-(4) tuGnph wy yuyGlipny Jurqimy tGp GmjGunhuy mq_]muulll:
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Ugymuwly 2,
Uquun
£ | winui- | X Xo ool X% | X | oo | X5 - | X
GLp
X, b, 1 b, l..lo0|b,,]|.]0 b,
X; b; 0 b, 0 | by |..| 1 |...] b,
X b, 0 |..!b;|...]1]b,., 0 b,
f Yo o .|zl O || tO| )7

Gpypnpn wyniwwyh pughuwjhG momip Y{hGp
gz(b},b;,. --,0,---,b',,0,0,---,b},---,O ),

S =75

LJupuqplifp wjl wignphpdip, npny wyluwwbiju wnwghG win)ne-
uwlyhg wigmy Ywwmwpgh Gpypnpnh6: Uyg wigmdp hpulwbuglitm
hwiwp Guju GpG6p wpwehl wnmuwlyni qfuwynp wwppp qubknt
puwyjtpp: ,

UnwohG puy: UnwghG winynuwyh GupunnwijughG $mbYghuwh wn-
nmui thGupmd GGp gpuywb pytphg witGwitop (pugh wquum wlgu-
uhg): Cuwnn §20-hnu ¥ ;-G L, npp gnyg Yuw gtfuwndnp uymGp:

Gnypnnpn pwj;: Ywqimd Gip wquwm winudlbph L gluwynp vywb
gpujul  wlnwiGtph hwpwpbpmpyniGp: CGmpnd LGp  wyy

hwpwptipnipymGGtphg thnppp: Cuwm §20-h nw :—i-ﬁ L, npp gnyg t
i
uwhu gifuwynp wnnp:

Gpnnpn puy: Lyl kGp qfuugnp wingh b wjwl hwwndwl whnned
quGynn wuppp L hwdwpmd GpuG gfuuynp:

MGbGwm] quwynp wwppp wewohl wnmuwymy, GLGp w)6
pwyitnp, npnGg oqlmpyuip YhpwhwbGuwgyh wignud hwenpn (Gplpnpn)
wrnuwYyhi:
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L Qjuwynp wnnh ponp wlguiGhpp pwdwGng tilip qluwynp
wwpph Ypw b gpoud hwgnpn winjnuuwh hwdwywnwujuwG wmnnmu:

II. LpwglGnd tlp pwqhuwhG thnhnjuwluGatph umGtpp: Syjuy
puqhuw h6 hninfuwuiGh wyniGmd hp nhiwg qpynw t 1, huly wyn upuG
U0wgwd Julnulyibpmd' qpoGtp. (pwbh np puqhuwhG thnhnfuwuip
dnlnud £ dhwjl dh uwhiwGuhwldw6 gte):

LI Ulwgwd wquw qubnuyGbpp jpuglmd  bhp dnpnubh
pulwdlnyg

b =g - lp %
pq ~ “pg a ’
i

nuutin b, -G pi 2-pn wynwwyh p -pn wnnh g -py upoG wnwpp k:
OphGuYy 1: Lowdti qow jhG-dpwqpuynpiw b hbwlguy JuGnhpp.
f=90-2x, - 3x, — min
X, =4-3x, +2x,
X, =6+4x, —x,
x, =8+2x, - 2x,

x,20,(/=15)
Unymunuly 1.
Uquwmn i
e u (?;1 . X, X, X, X, Xs
X 4 1 0 3 2
X, 6 0 1 0 -4 1
X, |08 0 0 1 2 2
S/ 90 0 0 0 5 3
Uiyniuwy 1-h pwqhuuwghG pneoneda k. X

R1(4,68,00), [, =90
{wiwdw)G Gyupwgpud wignphpdh f -h wnnmd wquwn wlnguiihg
(90) pwgh, hGwpmd GGp gl pytiphg wikGwdton (3-p), npp gnyg t
wwihu qpfuwynp umbp (x;-h wm6p): Ujnhtnk X5-h untGnud
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Jtpgimyd GGp nppwywl pytpp L Yuqimd hwpwpbpupmi GpuGg
hunjwupumnwujuwl( wquu whnudGtph (6 L 8) L wyn pytph dhol (6/1 L
8/2): CGwmpmd GGp wjyy hwpwptpmpymGGphg thnppp 8/2: W)l gnyg ©
wuwpu giuunlnp wngp: VpupGipny wpymuwind gwd G qpfuunnp
yniip L wnnp, npnfg hwwmdwld wnbgnd quGymd § gifjuwynp wwppp:
Q-{juunjnp wwuppp gnyg twwihu, np pughuhg whwp tgoipu dmih x; -p
L Gpw thnfuwnptG pughu dwnGh x5 -p: ‘Lop puqhup, Wwupg b, juqidgus t
X, Xy, Xxs thmhonfuwpuGGhphg:

Uy Juqind GGp wnjnuuwly 2-p, npp jpugfmd GGp ybpp Gpdwo
wignphpyih tpkp pwyibpm):

Upgmuuly 2.
i e I T O T
x, 12 1 0 1 1 0
X, 2 0 1 12 3 0
Xq 4 0 0 12 -1 1
f 78 0 0 32 |3 0
A

Unyniuwy 2-h pughuwjhG pdnui@ k.
R2(12,2,0,0,4), fz’z =78:

UjAmhtnt Yypylnd GGp ponp wjf guumnnmpymGGpp, npolp
Juwwmwpybghl wnnuuwy 1-hg 2-h6 wighlbjhu: G huwynp mwppp Yhéh -
R, opp x,-hG pbpned o pwgqpw’  x;-h hnfuwpkG: Gwnwpbing
dLwithnjunipntGGtph Lu vEY pwy), junwGulp wymuwy 3-p:

Unyprumly 3.
n Sg{‘;‘u‘;‘i x, X, X, X4 Xs
X, 12 1 0 1 1 0
X, 38 3 1 512 0 0
X 16 1 0 3/2 0 1
f 18 -5 0 -13/2 0 0
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Lwlhnp f -h wnnmd wqum wlguihg pugh npuyub wlnu sYw,
nunh wiygnivwy 3-h puqhuwghG mondp oupmptwy k: Somin=18, npp
unwgynud £ wyl nypnd, Gpp x; =0, x,=38, x;=0, x,=12, x;=16:

~

Ophlwy 2: 9-dwjhl dpwopuynpdw fuGnhpp wpdwd b htnlguy
wmbiupm]. :

f =-3x,-2x, > min
X =2+x,-x,
{xz =3-3x, +2x,
x,20,(j=14)
l{wqﬁbﬁp uhiwy{Gpu winniuwy.

Unyymualy 1.
Uquwwn .
I8 i, X, X, X, X,
X, 2 1 0 -1 1
X, 3 0 1 1 2 ¢
f 0 0 0 3 2

Unynwwy 1-h hwiwujwunwuluw pughuw jl{i |neonudd k.

R1(2,3,00), f, =0:

S -h wnanud npuiywl pybphg wekGwdtsn 3-G t, htwlwpwup X3-h
wnilp YhGh qiuwynp: Wy wpw Shwy ppuyw phyp 1-6 t, npny
wlglnn winnp YihGh qifuwnp, huy hGpp' YihGh gituuninp nwpp: Lwenpy
pwqhup uqiqwd YihGh x; L x; thnhnjuwhuGGhphg: LpugGhGp
wrjniuwl 2-p, oqutim] hwiwwyunnwuluwG wignphpihg:
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Ungymuly 2.

g ulll[?r;lumﬁ X, X, Xy Xy
X -5 1 1 0 -2
X, 3 | -2
f 9 3 0 8‘_J

Unnuuwly 2-h puqhuw jhé pudnii@ L
£2(5,0,3,0), fp =-9:
2

f -h mnnmy dhwy gpuijul wmwppp 8-G t, nph dhengny quGymd L
qiiuwynp uynGp: Uwuwl wyn uymGmd gpujwl wwpp sYu, hbnlwpuy
Gywlwymy t, np Gupuwmwlpuuh6 pmGlghwl vwhiwGunhwy st Ghpplhg
(fowin = —©): Wu gtwypmd wund Glp, np juGnph oupnhdw) jmdomu
qunipjm G smbh (fuGnhpp ;meomy snuGh):

ShungnipyniG: Gpb qowht spuqpuiynpiwl fuGnpnud wwhwleynid
L gty Guywinwlw jhl $mblghwjh dwpuhdinmd wpdtpp, wuwjw Guwjupwl
updwtipu wpweh( wnjnuuwyp pugbtyp, fulnhpp ppnud tip thihdinuip
quiitym G, hulj wyGmhbnbk jpeondp mwlmy Gyl wignphpimy: -

OphGwy: 6pt f =5x; —4x; > max, wuyw - f=-5x; +4x, >
—> min:

§22. UygqpGuljwb htGph (puiqhuh) qnGLip

Uhsl w)dd, qowihl opwqpunjnpiwb fulnhpGtpp uhdw)tpu dtpn-
gny (motjhu, GGpwnpt; Glp, np vwhiwGwihwymiGbph hwiwlupgp
wpjwo L npul htlGph Gluwdwdp npnpywo mbupny: -owjhG dpwqpui-
Unpiw npnp fulnhpGbpnd ulyqpGuywul htGpp npnpynid t wldh-
swlulnphl, vwyw)l pnphwlmp nhwpmd wihpwdtyum b w)i thinpty:

Uunwd vwhiwGunhwlnuiGhph hwiwlupghg, uyqpuwljwt htiph
npynudp Yupbh t qulh] mwppbp tnuiwyGtpny: LGGwpytip npulp
wnwidhb - wpwbdha:

I. Glpwnptilp, qowyhlG odpwqopuynpiwl Jufgpmd  uwwhdwGw-

g;wllmﬂﬁhph hwiwlwupgp wpwd t dhwyl (<) wihwjuwuwpndGbph

" wtupny’

a“x1 +a12x2 +"'+01,?xn Sb[
A% tazxy; ot ayXy, <b,

(N

Ay Xy + paXy ¥ F ApX, Shy,

xj 20,(]=i,—n) (2)

f=cpxp+cyxy +oo kX, —>max 3)
Wju  nlypnd  Ghpimonid tGp pugmghs hmhnjuwluGGup
Xppl - Xne2" s Xnam > npnip gmiwpbiny (1) hwdwlwupgh huiwuyw-
wwutuwl wihwjwuwpndGiph dwju dwubph6 vnwind Gip htwbjw)
luinhpp. -
apxp+apXy ot ag X+ Xy =by

appxptazxy vt dyXy +Xpp2 =b2

------------------------- (4)

ApXp +QpaXy +o T QX + Xpim =by,
ijO,(jzl,m+n) &)
f=cx;+eyxy +o e, x, > max ©6)

Lmotimy (4)  hwiwlwupgp ipwgnighy  thnmpimfuwuGGph
Gyuwmiwdwp, Junwiwip :
X, =b —(a,x +apx, + -+ a,,x,)
Xy = by —(ay X, +apx, +-- + a,x,)

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

xn+m zbm _(amlxl +a’"2x2 +.”+am"x") (7)
. > | =

x;20,(j=Lm+n) *)

f—_-clxl+c2x2+---+cnxn —> max (())
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Uyuwhuny, (1)-(3) Julnhpp ppdtg (7)-(9) lulnph, npp imoquo b
htGpwhl imhnfuwjuGGtph Gyundudp: <tGpwjha hmhnfuwljwGGtpd

b6 Xr Xne20" 9 X pem , huly wqunn hnthnfuwywGGpp XysXgytter X

Ujtmhtuk (7)-(9) julnph hwdwp wihpudtym b juqity u]uiuuhpt
wnyninwy L vh wngyniuwhg dynuhG wlglbne dhongmy qulity jufinph
owjnpiwj ndnrdp:

OnhGuwlyy: Spywo b qdwjhG spwqpuninpiw julnhp: 9wnbh) ulyqplu-
Yw htlpp:

n.

2x, +3x, <8
x, +4x,<6
Sx, +2x,<9
X, 20,x,20

f =8x, +3x, > max
Ltipdmotim] jpuignighs imhnfuwwlittp, junwGwuip’

2x, +3x, +x, =8
x+4x,+x,=6
S5x, +2x, +x5=9
X, 20,(j=1,5).
f =8x, +3x, > max

Npnptny x3,x,xs hmhnjuwipuGGipp hwiwywpghg, Yunwiwlp'
x, =8—(2x, +3x,)
x, =6—(x, +4x,)
x5 =9-(5x, +2x,)
x;20,(j=15)
S =8x +3x, - max
88

Ujuntn htGpwihé thmhnjuwluGltpG &6 x;,x,x5-p, hulf wquu

thmhinfuwjuGitpp’
uhduytpu dpnnm| (§21):

2. GlOpwnnblip qowjhG OopwqpuynpiwG fuGgpmed  uwwhdwlw-
ruynniGtph hudwljuwpgp mpydwo Edhw)i hojwuwpndGbph wbupny'

%15%2 %5 n: Winthbwl ulinph puonp wwpgnd |

a, x, +a,x, +--+a,x, =b
ApX, +aypX, +- 0y, %, =b,

a,x +a, x,+-+a, x =b,

(10)
x;20,(j=1n) an
f=cx +c,x, +++-+c, x, —> max (12)

Uju phypmd  Gepimomd Ghp odwlnwly thmphnjuwlywGatp'
Yi:¥2. 0 Y 0 (10)-(12) Jufinhpp pipmd htwilgwy wbuph'
Y =b —(ayx, +a,x, +-+a,x,)
Yy =b,—(ayx +ayx, +--+a,x,)

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

ym = m —(amlxl +am2x2 +“'+amn n)

(13)
x;20,(j=1n), y,20,(i=1,n) %
f=cx +c,x, ++++c,x, > max (i5)

(13)-(15) TuGnpnud hbGpuyhG hohnluwlwlGtpG b6 1Yz Ymo

X15X55° "a-x,, .

huy wquwn hohnjuwluwGGGpp
hswbu hwpmbh b, uhdytipu ﬁbpnqm[ wi? fJuwnbihu, wﬁgnm L.
Juuwwpymd  $h  hbGpwghG uonihg dbYy nmphphG, nph  hwdwp
wlhpudtyw t mikiuwy Gupuwuwlwjhi $myghw yuhugwd Gop Yingin-
hwlwGGtphg Ywiugwd: Wn Guwwuwyny Gepimotlp odwlnwuy

fwwnwluihG dmbahghw htnlgu mtupm]’
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F=y +y,+:-+y, — mn (16)
Stnunptiny (13)-hg Y13 Y2505 Y m thmhnjuwuGGiph wpdtpltpp

F -h b9, L Yuwwmwpbtiny Giwl winwdibph thwgmd, uvnwlimy Gip F

$nmbGyghuh mnbtiupp’ wpmwhw junywd wqum hmhnjuwlpuGitpny:

F=0b+b,+-+b,)—((a,, +a, +--+a,)x +
+(a, +a, ++a,)x, ++(a, +a,, +-+a,)x,) >mn (17)

Ujd, oqujtyny (13)-(17)-hg Yuqimy GGp uhdujtipu wnnuuwlyp, nip
unnigiwl mnnp L uwymGp jpugind GGp oquytiny (16)-hg: Ujlinthtwnlk
uhiyjtpu dlunhnjunp jmGGtph oqlmpjunip yi(i= Im )
thnhnjuwwdGtpp gnipe G6 ptpymd htlphg L unmwimd qpn wpdtp:
Lwblph np y;,y;,...Y, hninfjuwuwGGbph wpdtipGhpp, pun toipjud,
hujwuwp Ll qnnjh (nputu hwjwuwp  WedmpymbGitph
wnwppbpnipymGGtp), munh F dnllighwjh min wpdtpp GnyGubiu whnp
I hwjwuwpyh qpogh:

Lwbh np F>20, vy minF >0, nunh hGwpwynp L bpym
wnwpptipwly.

w) minF > 0: Uw GQuwlwlymy t, np (13) hwdwywpgp smGh ng §h ns
pwgwuwhwl momy, nph hwiwp y; =0,y, =0,...,y, =0 (hwjunul
ntypmd min F > 0): UyqpGwljuG (10) hwiwlwupgp GnigGutiv smGh ny
th ny pwguwuwlwl momi: Ujunbnhg htwlmd t, np gwliwgwo
qowyhG spwgpwynpiwG fuighp (10) vwhiwGunhwymdGbpny oy
snilj:

p) minF =0: W phypmy (10) vwhiwwhwynuiGtpng qowjhb
opwgpwynpiwg julnhpl mGh omy, npp quuGGym hwdwp, Gwju whnp
L thGunpt; uyqplwlwl htGpp, wpnwhwnjwd  hhdGwlwi
thmhnjuwywuGGtpny:

Gpt fulnph uyqpGuwlywl htGpwghl mdmip thiwpbjhu huGgql; GGp
(p) wwppbpwyhl, www JwpmGuymyd GGp juGnph MONdp' npnitiny

[ GuuwuwluwjhG $mGyghwjh max wpdtpp: Uy Gupuwmwyny ytpoh
upmiyyjtipy wnmuwyhg pwg GGp pngind F -h hwdwwwwnwujiwG wnnp
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L y,ys.y, hnhnfuwywGGhph umGbpp: Unwlnd  GGp dh

winjnuwly, npubn htlGpw jha hhnfuwlywGGtpp juGgph hhdGwijwG hn-
thnfuwulitpG GG, npp L hwtwywwmuuwtmd L uyqplwlul
htGpw jhb jnodwbp:

Lptilip, np wyn wniuwlmd unnigdwd wnnp b wnilp mugymy GG
S Pprullghwjh hmpnfuwlywGGtiph qnpowljhg Gtpny:

OphGuy: Spywid t qow Jhﬁ onpwgpuiynpdw htmbywy fuGnhpp
X +x,+7x; +2x, =% \
2x —x, +3x, +3x, =%
2%, 4+2x, +8x, +x, =4

X 20’(1. :1’_4)

S =-5x +10x, - 7x, +3x, — max

Lhpinmotim] odwlnquy hnhinfuwwGbtp L dhwdwdwbuly max—h
IuGnhpp ptiptiny min-h Ywpng GGp qpb).

/

\

. )
» =5—(Jc1 +x, +7x, +2x,)

3 .
Y, =5—(2x1 - X, +3x,+3x,)¢

Yy =4-(2x, +2x,+8x, +x,)

J
x,20,(i=1)y, >0,(i=13)
- f =(=5x, +10x, — 7x; +3x,) — min
Odwigul GwuwnwiljughG mbyghwb YniGkGw htwnlyuy wbupp'
' F=y +y,+y, > min

Stqunptym] wjuwntn Y10 Y2Ys -h wpdtipGtipp YunwGuGp'
- F=9-(5x,+2x, +18x, +6x,) - min
Oquujtiny fuGnph dlwhnfufwd whuphg' JuqitGp upduytipu | wy-
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Juuwlyp, nip vungwl monp b wymGp pugymy t pun Fodnilyghwgh ' Unynuuuly 4.
thmpinfuwluiiitph qnpowyhgGtiph:

Uymualy 1. 2kliph | Uquun Umniqiwb ololo 0 1 i 1
i . uin
<tGph Uquwm Unmqiul 0 0 0 0 1 1 1 q]l;?;[lilg]w w%%wﬂ UwmniguwG
hmpnjuw- | wnud- Umnmll(;llliw(i a I wni X [ X ) Xy i | Vo | Ws
wiih Gt X X X X
4 n n uymi( ! 2 3 a | Ny Ve | s X, 0 0 01110 {-1510}-10/18|-6/18{11/18
vl 772 1 1 71211010 ‘
V2 372 : 2 a1 (313 [0 110 e X, 172 0 0101 5101}618] 0 [-3/18
y? g 25 120 87 ; (0) g (l) X, 0 0 1100 O [14/18/6/18|10/18
- N - - -
F SN\ 12 6 10 [0 ]0 -f 72 NN 0 | 0 | 0 |215/10 4 | 5 S 1/18
F 0 01010 0 -1 -1 -1
Guwwmwpbiny upiyipu dluhnfunipymGitpp, JunwiwGp htunlguy N -
wrymuwlyitpp’ Lwlh np wnjnwwly 4-md odwnuy hnpnfuwlwiitpp’ y, Y2, ¥3
Uyl 2. htliphg pwgwhuymd 66 (gupu GG Gyl hbGphg), huy odwlinuily
UwinigiwG $oiGyghwl (F ) hwuty b pp min wpdtiphG (min F =0), Gwlwlynid t, np
<klph Uquu — 0 0 0101 1 1 ulqplwlwb htilpujhG jmondip quigwd t:
nthnjuw- | wlnuy-
mqgﬁ&p ﬁlllgp Uwniqiw PR IR I U DV I Ujdu wnyniuwy 4-hg pwg Llp poninid F-h wingp Vi V2, Y3
ujml : odmﬁqwh qmlbn[uwlwlﬁﬁbpll ujniltipp’ vnwlimy bhp wnnuwlyy S-p,
vl 0 1 -11/73110/31 0 [ -5 [ 1 |-7/3] 0 | , npunbn  unmqiwl wonp b owmlp  puglng  bLip oquijting 1
y3 0 1 -10/3114/31 0 { -7 ] 0 |-8/3{ 1 — f =~(=5x, +10x, - Tx, +3x ) = min
N = et —_
-f 7/2 \\\\\\\\\\\\\\\\\S -1/3(23/3{ 0 1100 [73]0 : ! 2 3 4
F 0 DO _ -7 8‘ 0]-12]0]-6]0 Uyniuwy 3,
Ugymuwly 3. {tlph Uqunn Ui 5 -10 7 -3
thnthnfuw- | winud- Ummmé m
niquiw
Zhiph | Uquum U“‘l‘l‘l‘l‘}l‘f‘“ﬁ o fofjol o | 1|1 |1 ulGtp | Gbp G X, x| X X
thimhnjuw- | wiguii-
Uwmniquw G X 0 -10 0 1 0 -
fuGGhp | Gbp u;l o x x| %l x| v | v | x2 — 15/10
X2 0 0. |-11/10] 1 | 0 |-15/10] 3/10 |-7/10] 0 2 ! 0 0 I | 1510
x3 1/2 0 3101 O { 1 ] 510 11/1011/10} O Xy 0 5 1 0 0 0
-y3 0 1 i8/10§ 0 | O 0 |-14/101 6/10 | 1 ~f 712 ;\\\\\\“\\\‘\\\\\\\\\\\\\N 0 0 215/10
-f 7/2 81/10} 0 | 0 |215/10(-27/10{77/10} O )
F 0 18/101 0 [ O 0 [-24/10{-4/10| O Eﬁmpb[nq wnuuwy S-nud giluwynp wwpp L junwpbing wign
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hwenpn wnnuuwih, junwiwGp’

Unyymuw]y 6.
2htiph Cgun | s )0 9 )
x, 312 -10 0 ! 3 °
X, 1 -3 0 0 B
X, 0 3 | ! ° ° -
N &\\\\\\\\\\\\ 0 0y | O

uligph JonWiG tul]luplm.ln.ui t wnnmuwy 6-ny, pwGh np
“Gywwnwluyhf meyghw)h wnnmd ponp wwpptpp ny pgpuljul GG
(owjmpiwimpjul ypupiwlp pudwpupyned B): Oupnhdwy imdnuip YihGh'
xl = O,xz = 3/2,X3V = 0,x4 = 1, hutl maxf =18
3. Glpwugpblp, qdwjhG opwqpuynpiwl fulppnd  wwhiwiw-
thwynudGiph hudwlwpgp wpwo t dhwjl (=) wtupny: U ghypnug,
Gopimotiny (pugmgh; hmhnjuwuwbGhp, vwhiwGwthwymibtph
hwiwhwpqp  pbpmd  GGp bwjwuwpmiGbph wbGuph, pwjg b
wwppbpnipynii  wopwehl nbuph, [pwgnighs hmpinjuwjuGibpp wju
ghypnid skGp YJuwpnn hwdwpt) htGpwjhl, pwGh np wjuwy htGpugh
nudnuip Yih6h ny pogpunnptih: Uy wypowdwnm] vwhiwGunhwymdatiph
hwiwlupgp huduwuwpniGhph mbuph phpbinig htiwn, juGnpp |mdomdp
wwpynud £ wjlutu, hGsubu Gupwqpytg Gpypnpn ghupnud:
Uyuwtu, Gipwnpklp qowjhl dpwqpuynpiwl juGnhpp upjwd t
htwnlju] mGupny.
3x; +3x, +2x;, 28
X, +2.XZ +4x_? >12
2x;+x; +x326
x;20,(j=13)
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Lhpinidtlp pugnighs thothnfuwlpuaatp
3x, +5%, 2%, =X, = 8
X, +2x, +4x, —x, =12
2x, 4+ Xy + X, =X, =6
x;20,(j =16)
f=4x +7x,—3x, > max:

Gpb hwdwlwpgp intotGp jpugnighy \hnthnjuwywGGtph Gundwdp,
YunwGup’ _ '

x, =—8+3x, +5x, +2x,

xg =—12+x +2x, +4x,

Xg =—6+2x +Xx, +X,

X; 2 0,(j=16)
f=4x +7x,—-3x, > max:

U ju nbwpnud [mugnighs ihmhnfuwywGGtpp htiGpwjh6 hwdwptg stlip

Jupny, pwGh np Gpuig wpdtpGtpp  YhGta pugwuwlul
R =EEH T 0,x, =—8,x, =—12,x, =6 ),

pneonud b
Uy wwwsweny uwhiwGwhwynuiGph hwiwyupgp hwyjw-

vwpnidGtph wikuph pbpbinig htuin uyqp Gulwl htGph npnynuip whinp b
ywpniGuilyt) wylujbu, hGswytiv Gywpwqgpyty t Gpypnpn nhupnud:

y, =8—(3x, +5x, +2x, ~ X,)

y, =12=(x +2x, +4x, - x5)

Y, =6—(2x, + X, + X3 — X)

x, 20,/ =18y, 20,(i=13)

— f =—(4x, +7x, —3x,) — min

npp 0y prygpunnpbih

F=y +y,+y, > min:
4. Glpwnptlp qdwhl dopwgpuynpiwl uGgpnd uwhdw G-

ynuiGtph  hwdwljwpgp wpjwd b juwep wbtupm|: Wju qhulpn;;



Jupupwlgngp  vwhiwGunpwyiwG hwiwp Jupdmd  GGp  wjGuytu,
hGswtu  GYuwpwgpytg  Gulunpy Gpip phwptpmd: Gph  qowghG
opwqpuiynpiwd juGnph hwiwlwpgmy Yuw gnGé dhY vwhdwuhwyoo
hwjuwuwpiwl =) Jud 060 m hwjwuwp (2) wbupm], www
uljqpGwlwi htiiph thGnptip hwiqnud t tpypnpng nbuwyphd:
OphGwy 1.
x; +4x, 230
2x;~3x,<6

—-x;+3x, <10

X;+4x;~-x3 =30
=>1492x;, - 3x,+x,=6 =

—X;+3x,+x5 =10

Xs 20,(j=73)

S =5x;+4x, > max

x;20x,20
f=3x1+4x2 - max
y1-=30—(x,+4x2—x3)
X4 =6—(2x1_—-3x2)
X5 =10—(—x1+3x2)
xs 20, (1=73) ¥ 20
f=3x; +4x, > max
F=y, > min
Gwd  F=30-(x; +4x, - x3) > min
OnhGwl 2:
3x; +x,~x;3 <12
2x;+2xy + X3 29‘
4x;+2x,+3x3 =10
Xj 20»(.7:1,_3)
f=53x;-3x, > min

3x;+x;—x3+x4 =12
=2+ 2x+x3-x5=9 =
4x;+2x,+3x; =10
x;20(j=15)
f =5x;-3x, > min
x;=12-(3x; +x, — x;)
=y, =9—(2x1 +2x, + x5 —x5)
vy =10—(4x; + 2x, + 3x;)
S =5x; —3x, > min
F=y,+y, > min
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ywd  F=19=(6x; +4x; + 4x;3 - x5) - min
Ophtiuwy 3: ' _ '
(2%, +3x,+2x%3 =7 2x;+3x;+2x3 =7
3x;~2x;+3x3 28 = 3x,-—2x2+3x3—x4'=8 =
X +5x,+2x; 29
vxj 20:(j=},—3)
S =4x;+7x; - max

X +5x,42x3—x5=9
X 20'(j=z-_5)
[ =4x;+7x; — max
AVi=7-(2x;+3x;+2x3)
=y, =8—(3x;-2x;+3x3~-x,)
y3=9—(x;+5x,+2x3 ~x5)
x; 20(j=15),y;20,(i=13)
- f=—(4x;+7x;) > min
F=y +y,+y; —> min
Jui F=24-(6x;+6x,+7x3~Xx4~X5)—> min

QnngmpymG: Upduybpu wgnuuwyGhpp (§21) Ywqibihu uuinmgiwi
wnnpn L umbp pwg LGp pnnbp, wyl owlpuiptinGem Gupwwwlyny:
UwluwyG §22-h ophGuiyymy GpuiGp Ytpwlwlqlhy tGp: Uyn ophGwlh 6-pn
wrnymuwlh Udhengny ' gnijg wmwlp Gpulg oquuugnpdiwl Adlbpp:
Ljuwntbp, np Gpwbg dhongny wnmgmu bip Guywunwuyhi $niGlyghwjh
wmnrnud pytiph dumpymlp: ‘

bulmmwllu;mﬁ PmGhghujh wmnnowl wquwn winuip vnwgymd b

ConmgiwG wwi b bhwiwywunwuiwi wqun wiqudGeph wpnw-

nnuupGtph hwGpuhw2ywlui gnubwphg:
E —18=—10-%—3-1+5-0
VwwnwlughG $mGhghuh winnh guifugwd winud (pugh wquun
wlnuihg) vumugynd t unnigiwb L hwiwwwwwufuwl uywl winul-
Ghnh wpununpyuitph hwipuwhwagwiul gmiwphg hwind unmqiwa

winnh huwiwwunnwufuwl winunip:
OphGwl: - 43=-10-3-3-2+5-0-7:
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§23 Uniugiipu dbpagg dnpruth Ybpupofuyumd dlanhofuntpym Gibpny e s, il unuppp pGwpting wyn winhg, dlwhnfuns bop
A E , e e : A wyf ng puguuwluiGh:

bﬁpulf}IleP nGbGp :qui.‘]’l'lyﬁ' ﬁpwqpuitlﬁliﬁwﬁ' IuGghp Vﬂ»ﬁ[}hmﬁmﬁ Qnppnpry puwyp: SwpmGuiymd Lp vh wrymuwlghg djmup6 wlgltyp
i : ‘ W ) qiluwynp wwppp pGwpbim] uptybpu dbpngh ungnphpinyg - dhiist
_ f B Oy F v W 4 1y owmhiwmpyub hupnwGhzh wbnh niGGGunyp:
s : . IR Smjg wmubp modwa w u a U :
g + Gy ot dpre By ; ‘ " L tanphpip ophGwih Ghyngm|

’ T ‘ Ophlutly: Tmdt| qdwghG opwgpuin|npiwG htwnbjyuy tuGgimpn.
Ay %) +apxy+ o taxyx, <by ’

seeiasvaiiesessitecearrreriisadeiins « o} f=5x1+3x2——x3 +4x4—6_)max
- ax; +_a,‘2x;;' :+'---+'a,,,x,,'sb, » ‘ e 2x;+x; +3x3—-x,=3
@pig Xyt yaX; +,‘,“+ OpiinXn S bpy X (2) 3xp—x; +x3 +2x, =16
S ewaes _.‘.V-'....u...u'.........f-.f..., ' Y ’ 4x1.__x2 +2x3 +6x4225
A X+ Ay ot AppX, Sby e ; X, +4x; +5x, <23
Q%1 + ak+12?2 & el 'a.k+lnxn‘ =bg x;20,(j=14)
' a,,,",}c,,+a,,,2x;, +--4+Zz,‘,,,,x‘f =b,, ) 3.5 dwiwlwpgh woughG tpym hufwuwpmdGhpp gpbp qpoyuljub
R ‘ ' ., wbupmy, - huy Gppopn ne o gnppnpn wGhwqwuwpnuiGhph hwiwp
el %200 =L | No3 Suminiatp (pugnighs bnibnluwluoity: Upupindb Mtnhn pupsty
- Lpwgnighy np pugwuwul X, , X2, Xpe PnthnfuwluGGp puuigpbitp Uv-'.l wlju wbupm]
Gpinidbynd, (2) budwljwagn popbly wwewanwiGbph mbugh: Uuwg- ~f =6-5x+3%;+x; — dx, —> min
Yud Julnph hwdwp Juqumd bGp dnppuih thwqml'ul.[ma wnmnoly
(§17) hwwluglym] GuwwwlwihG $niGlghwihi wnwGshE won: - 0=3-2x;-x; - 3x;+x,
Yjimhbnl hwgnpnujwl wyymuwlyGhph ﬁbgggnq unwbnd Gp huGnph 0=16-3x; +x; — x5 - 2%,
ymdmudp: LnLUﬁmG hwgnpqwllmﬁmpjlzlﬁn thymngﬁhkﬁp .hhqujml X5 ==25+4x, —x, + 2x; +6x,
pwjbpny: g | SO e T Xg =23-x; —4x; — 5x
- Unwehl pwy: bpt huligpowd Yu wqun Gawbh lhmhnh.uul;mﬁﬁhm 6 1 3 ~4
wyw Gpwlp wpnwpunid 6p Gh wynwwyhg Gmupl wiiglbym X, 20,(j=16)
dhgngny: b o 5 A i ﬁ = y ﬁﬁ ; (jh
. Gpypnpn pwji: Gpb gpnywlw G wonbpnud YuG puguuulwi Giul T
. e e : S L@ T ; quLlp dnprpubh Yeputhnfudwd wnmiuw
wqun  wlquuiliby, www (Dm pugiwuunaybny  YebpbGp ng puh pushnfuud wrnwwy

pugwuwywlh: UjGnihbwt  dopgwéh  Jepwinjugws &laninfunt-
pyniGGtph dhengny wpwnwpunid bip gpnGbpp: o

bppnny pw)p: Gpb nplt winnp wwpniGwind t pwgwuwlywt Gawbh
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Ungymuwly 1.

Pwughu Uquwn x, x, x, X,
(htiip) winuilitp -
0 3 2 1 3 -1
0 16 3 -1 1 2
X -25 -4 1 -2 -6
Xg 23 1 0 4
-f 6 5 -3 -1 4

UnwohG winnh htGphg wpwwpublp qnnG, nph hwiwp qﬂqun]‘l
wwpp plwupkip wy wnnhg 1-p w@gltlp hwenpn wnnuwyhl

Juwnwptiny dnppuiGh Yepwihnjuwd AlauhntumpyniGGtp:

GuuuwGwip' :
Ungymuwyy 2.

Pughu Uquun x, X, X,

(htlp) winuiltp

X, 3 3 -1 <

0 19 4 1

X -28 -6 -5 -5

X 23 1 4 5

-f 15 11 1

A

11-h m

Uju  wpnuuymd  qluuwnnp  wwppp quimd Glp

mzn(ig—ﬂﬁ) = % -h §hongm] L wgGnud hwonpn wnnuwlh:
2 5 -6 -
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Ugyymuwly 3.
?huégg;l m&(}:xl:ilgbp -2 _ -4
X, 32 172 372 -172
0 23/2 -5/2 -7/2 7/2
X, -19 3 4 -8 <
Xe 43/2 -12 5/2 1172
-f 312 -1172 -17/2 13/2
A
CGwnptny qiluuninp wwppp Gnyb uyqpniGpmy, wu pujmd wquun-
Ymu GGp puguwuwlwl wquwm winudhg:
Unnyuuly 4.
pwétlilgp) wglcll::;:ilhp T - -
X, 43/16 5/16 20/16 -1/16
0 51/16 -19/16 -28/16 7/16 <
X, 19/8 -3/8 -4/8 -1/8
Xg 135/16 25/16 84/16 11/16
-f 27116 -49/16 -84/16 13/16
. A
Cawnpbny quunp wwppp  7/16, wquuymyd LGp bGpypnpn
qpojuljwl wnnhg:
Ugymuwly 5.
Pwughu Uquwm X X
(htGp) | wlnuiGhp -2 -3
X, 22/7 1/7 1
X, 5177 -19/7 -4
X, 23/7 -5/7 -1
X 24/7 24/7 8
-f -160/7 -6/7 -2
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LwGh np 5-py wynunolnd Gupomoipo jhG pmGyghwh wnnp poop . Qqntju 6. Q-owhG @w%wﬁnpﬁwﬁ tpyuihnipjub
wwppbpp (wquwn wlnuiip sLGp hwygos) ny npuiwl &G, nwwnp wbunipjniG
wnwgyby E fuGnph oupmpiw] |onuin:
Uwpbdwunhljujh wmwpptp pwdhGGhprd hwlnhynd &G, wjuybu
160 22 0. =0x _23 Ungjwd bpluyhmpyuG ptnptdGhp, npnGghg jnipwpwympp pnypw-
S = = tpp X, = -—7—,x2 =V A T %A T wmpnud B puth tnpwd mbumpyw@, npnywih hwunwwujwo optGpGtpmy,
Junmghi bl w) wenmd wjfuybu, np wnwehGh hpwjwghnipjmGhg
wldhemybu plund & ipypnpgh hpunjwghnupyn Gp:

QowhG dpuwgpujnpiwG Wby GnyGwbu hwlnhymd 66 bplw-
hmpjul phnptiGhph hhwlwih ophGuyGtp: QGwjwd wyl pwlhG, np
puwn wyn pnpldGhph feGnhplGtph momuiGtpp yuwnmwpimad b6 YpyGulls,
w)GnuwdtGuwjhy Gpuwbp mGh6 uyqpmGpwihG Ywplnp htnlwnGpGhp:

§ 24. Q-0 hnfjuwnupd bphwih luGohpGph dlulbpomdp

GpunpbGp, wpwd t 9 nplt uGghp: WGgwabkGp wyb uyqpGu-

Yl (GwliGuywb):
f=cx +e,%, +..+c,%, >max (1)
ayx, + A Xy ¥t a,x, <b
a21x1 +a22x2 + ...'|" aznx" S b2 \
e e (2)
Qi Xy +QpyXy +.4a,, %, b,
x; 20, (jzl,n) )
“Lny G ndjuiGhpny wpjwo £ Q6 dby wy jpGnhp. ‘
¢=by +by, +..+b,y, - min @)
auy +ayY, et AV 26 |
aph tany, t..+ta,y, 26,
, >
—— )
Ain +a2ny2 +f"+amnym 2 Cn,
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| 20, (i=im) ©

dwuitdwwnbiny (1) - (3) L (4) - (6) uGnhpltpp, Yaunntp htwnlyuwy
onhGwswihmpjmGGtpp. _ » ,

L. (5) vwhiwGwhwyniGuph hwdwlwpgh Lllnqlnluull.lulﬁﬁhph qup-

dwlyhgGtiphg Jwqijwo dwinphgp hwighuwind b (2) hwdwljupgh

hwiwywwnwufpwl dwwnphgh wnpwGuynGugywdn  (nantpp thafuw-

phwd uymGhpm)): :
a1 Q218G | a5 812..4y,

- — —— s — - — —— —

“~mn
2. (5 uwhliwﬁlplhwl{nlﬁﬁhph hwdwluwpgp hmqtiﬂwa tm l.l1p‘.ll\n-
JnwlwGGtphg L n pyny uwhiwGwihwyniiGhphg, huy (2) hwliwl.lmpqn n
thnmfuwwGGtphg nt muwhdwlwihwlynwilGtphg: |
3. Smpwpwlymp hulgpod vwhiwlwihwyniGtph hwdwlwnpgh
“wquu winuidltpp yymu fulnph GyunwywjhG $niGyghw)h thnthn-
lnwywGGph qopdwyhglGpl GG . B o |
4. (D) - (3) ulnpmu uwhﬁwﬁwawl;mliﬁhph hwidwlwpgp mpjud t
<wbupmy], huy GyuwinwlwjhG $nblyghwjhg upuhwbeynul t qunlt) dwp-

uhim§ wpdtpn: (4) - (6) luGnpmy uuhdw GwihwynuiGhph hwiwywngp

wnpjwd t > wnbupm], huy GuuwunwjwihG dmGyghw)hg® shGhimd wp-

dhpp Gpqwe snpu wwjiwGlitph wnfuwjnipjul phypmd JuubGp,
np Q0 wjyy ulnhpGhpp YhGhG hnjuwnuwipd Gphuyh: Gph nmqﬁu
Gwplwywi juGnhp pnolhlp Gpypmpnp, www umwghﬁg YihGh Gpw
EpuyhG: Qw htyn t nbully, tph Gyuwwnh mGtluwbGp htwnlgyu vupg
dLunhnfumpymGGLpp. ‘

puqiuwwunnyyny (5) hwdwlwpgh bpym dwubpp -1-n4, wyb Ypbp-
Uh (2)-h wbuphG U hwiwnwyp' tph (2)-h  Gpym dwubpp puqiw-
wyuuyblp -l1-m}, wwuw wyG yptpdh (5)-h wnbuphl: “Lupumnwlwjhb

$nGlyghwGhpd £ Yupbth t phptp dbyp dynwhG, tph @min-p dLuthnputiGp ‘

~QPmax NLURH: »
mMU.Juu.lhum] GawGwlynpym b ymGh, pt wyn tpym fulnhpGhiphg npn
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hwdwpllp uyqpGuiluG: L2klp, np wijn wntupny Gpyujugyuo Q5
luGnhpGtpp Ynsymd GG uhibiwnphy hpl.!wlﬂl JuGnhpGtp:

© §25. Q5 hulnph bpluwlhl Yuqibm YwGnGGbpp

Gpwnnlilip Q-5 juGnhpp npjwd b ywdwjwlw mbupny:
C f=ox +ex, o+, x, —> max (1)

ax; +a]2x2 +"'+a1nxn <, = >)b1

<=2
ay X, +ax, +...+a2,,x,‘, S,;,?_)bz

____________________ , @

AmX) +a,0%, +...+a,,x, (S,=,2)bm
npntn’ xS, 2)0,...,x,(5,2)0, _ (3),
YJud GpwGg Ypuw plnhwipwwbu wwjwbGhp nnjud shG:
qbngGGp GnuyG unyuiGbpny, dbY wy Q6 tuGnhp.
@=by +by; +..+b,y, — min (€))]

anh +a21y2 +...+am]ym S, =2 )

aph tany, +..+a,,y, (5, =,2)¢2 _
_________________ &)

alnyl +a2ny2 +"‘+amnym S,=,an

. yl(Z’ S) 0’ ceey Ym(->— ’ S) 0: (6)
YJuwy GpuGg Ypw panhwipwybu wWwjpiw6Gbp gpwe $hG:

PGyt wtnnbp (§24), uhdtinphy tplwyh fnhphg ukyh dhengny
Ywpkjh t juqdt) Gpw BnYwyhG G Ghny snpu oplGpGtiphg: "

Wy GYywpwgpblp w)G ontilipGtinp, tpp 96 julnhpGhpp wnpjwd GG -
Juiwjuywi wkupbpny: ,

1. (5) hwdwlywpgmy j-py wlhwlwuwpmpwi  Gwénp ubnp t
hwipGyhGh (3)-h Xj ZininfuwlwGh Jpw npjwo wlihwjwuwpmpyw G
GwGh htw, Ywd Ytpgymd t Shpn hwjwuwpnipymG, bpb X-h Ypw
uwhiwlwihwymd sh nnjwo: - ;

2. Gpiywyh luGnph (6) wujdwlGtpmd y; hinimuwlwGh Ypw
njwd uwhdwlwihwliw wGhwjwuwpnipjwb GawGp Ytpgymd t (2)

105



huwiwlyuwpgh i-pg vwhiwGunhwldwG GwlhG hwjunwly: Gpt (2) hw-
dwluwpgh i-pn vwhiwGwhwynuip gpjuwe &t hwjuwuwpnipjuG mbupny,
www y; thnthnfuwlw Gh ypw vwhiwGunhwymd sh nmjnud:

hywtu wbuGmd GGp, (3)-h L (5)-h Ypw pmjuo uvwhiwlw-
thwynuiGbph GpuGGbpp hwipGyGmyd GG, puy (6) L (2) vwhiwGw-
thulnuiGtph  wihwjwuwpnipymGitph GuwGltpp w) pwuwnh G6:
Ltnlwpwn Gpywyh fuGghp yuqitim YuinGGbpp updbtnphy st6 L juwiu-
Jwo Gl wjG pwlhg, pt ninhy fulnhpp Swpuhinuih, pti ShGinuih ww-
hwbony] t:

P£tinklp ophGwYyGbp, npnGg vhengny pGptpgnnp Yuwpnn L wytih puy
JupwgGtip ipywyh fuGnhp Yugqditipne YubnGGtpp:
Opptwly I: Guqit] mpywo fulnph GpwihG:
S =4x +5x, +8x; = max,
3x,+2x, —x; <4},
X +3x, +2x,<6
x20,x,20,x20:
Gpywyh fuGnhpp Yhh'
’ ¢=4y, +6y, - min
3y,+y, 24
2y, +3 y, 23
-y, +2y,28
»z20y,20:

Ophtwly 2: Spjwod & &-Clu-n hhmhﬁul wntiupmy.
f =4x,-3x, +5x, > max,

>
3%, -5x, +2x, <6 » =20
X —2x, 4%y —2xy =5b, Y2 UwdwpElult
y3<0

2x, —=3x;+5x, 20

X120, %<0, x420:

twuqitiGp tpywhh juGnhpp:
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@ =6y, +5y,+0-y; > min,
3y +y, 24

=N =2y, +2y; <3
¥, =3y, =0

2y, -2y, +5y; 25

» 20, y, judwjuywb k, y, <0
Opptiwly 3: GQuqik] mpywd fuGnph GplpuyhG:

JS=2x,+8x, -3x; + x, > min
3%, +2x, —x; =3 » |
2x) =5x, —=2x3+x, <7,
=5x, +3x, +3x, 25

¥, quiwywuyuG k

¥, <0

Y320

’ X150, x5 20, x4 20:
Gpywyh fuGnhpp YihGh.
‘ @ =3y, +7y, +5y; - max,

3y +2y, -5y, 22

2y, =5y, +3y; <8
N —2y,=-3
Y, +3y; <1

>

¥ Ywidwpwhué t, y, S0, y, 20:

§ 26 MGnnuiGhp 90 thnjumnupé hplp_nlﬂ'l luGnhpGtph Guwmiunip

Phnpbdw: -Gpbk A0 uyqpGuyul ruﬁnhpp niGh puony, wuw Gpw
GYuundwip Gpywyh fuGghpp GoyGutu niGh o L wyny momdGhpp
ppwp hwuiuup tG: )

) finax=Qrmin 4))

Gpb tpYwyh fuGnpmd (§ 24, (4) - (6)) Guunwlw)hG Hnilyghwa
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uwhiwlGwthwly st Gipplhg (fuGghpp momd smGh), wyw vyqpluijub
fuGnph (§ 24, (1) - (3)) vwhiwlwhwymiGtph hwdwyuwpgp smbh oy dh
nj pwgwuwlwl momd (fulnhpp pLomd snudh):

Brtnptvh wywgnygb pipbpgnghl YGGEpYw mglitGp § 28-ma:

Bpwhwénud tpwih fjuinhpGtph Yuwp wytih Junpl €, pul wun L
ptnptind: Uwulunjnpuwbu wjf wpnwhwpmjmd t GpuGnud, np hgt‘.
uhduytpu dtpnnp Yhpwmih Gh fulgph movwG hundwp, www iji
dhwGywlGwy punw 6wl Gpuyh julnph nonoip:

LlunntGp, np (1) hwpwptpwygmpjul wwpquqnyl htmbwbp b
f<p wihwjwuwpnipnilGp, npp Yuwund £ f L ¢ GuuwwlwihG

PmGyghwatph wpdtpltpp' (1) L (5) hwiwlwpgbph (§ 24) guwijugud

ny pwgwuwlui uondlGtph hwiwp: Wu Gyuwwowyn hpujwugh b
htanlgwy (idp: .
Lt bph (x0,x2,...,x0) dblonnpp (2) huwljwngh (§ 24) Wh npl

prujpunpbih uams t, oy (0, y2,...,y2 ) qblanpp (5) hudwlupgh th

npbt poyjunpbih (ednd, wuyjw wyn uonuiltph hwdwp wtnh mbGh-

1< wihunjuwuwpmp milp:

Uwywgnyg: (2) hwmiwlupgh gty (§ 24) x4, Xp,..., X, umhnfuwwG-
Gtph thnfuwptl mtnunptip (xlo ,xg ,...,xf ) yYtlywmnph YnnpghbunGtpp,
wjinthtwml puqiwuyuwwmitlp oyl bhwdwlwpgh wnwohG wihwyuw-
uwpiwG bpYne dwubpp y’-ng, tppopnp y5 -0y b w6 m-prp° y, -y,
nphg htinn gnudwptinyg vrmugjwd wihwjwuwpnip nbitph dwhu L wy

dwubpp wowGdhG-wewGdhG (h Gfwwnh niGkGwip, np mﬁhtutlmumpI}Lp—
Jniaabpp puqiwywnmymad tap ny pugwuwlwi pytpn]) JuowlwGp

0 0.0 0.0 0 0 0
all)’loxl tapy Xyt @y, X, Shyy thyy; +..4b,y, 2

Loyl Yepuy Jupltlp (5) hwiwlwpgh Guumduip (§  24):
i 0
(415 Y255, ) iohnfuufuGGbph thnfuwpbl whnunptp (,vf’ 2 Y2300 y,,,)

Ytywnph YoopghGwwnbGbpp:  Cwqiwwuwnlbifp wn  awdwljupgh
yupuwpwlymp  wibhwjwuwpmpubt  Gpym  dwubpp - hwiwuw-

nwufuwGwpwp (xlo ,xg,...,xg) Ythwmnph YynopnhGunnltpm] L gmiw-
nbim] hpwp popnwGwGp’
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0_0 0_0 0_0- 0 0 0
Ay X, +a,5,x, +..+a,,y,.X, 2 €1 X, X, +.. 4, x, €))

<bzwn b nbubhy, np (2) L 3) wihwjwuwpnipyniGGtph dusfu dwubipp

(ny)G OLonp)mGGLpG GG: Lpwlp mikG a..xf’y? wbupp pnnp i=Lm L

i
Jj= T,-; hunfwp: LywGwlybim] (2) L (3) wihunjwuwpnip jmGGtph dwfu
dwubpn A-n L h GYwnh nGGuym), np (2)-h we swup @o-G L, huly 3)-h -
we dwup’ fo-G Junwbuip*
fnSAS(p 0 llu_lli fg.<...(pg
LEid6 wwywgmgud t:
‘Thnngpmii: 1 tidhg htnlingg L, np Gpb fo=@o, www fy=maxf

®o=ming, wuhlpl f L ¢, wpdbpltpp hwiwywwnwuhw s G oy-
whdw| modwdn: -

§ 27 QdwjhG, hwiwutn hunjwuwwpmiGtph thnjuwnupdwpwp
bpluyh hundwlwpqbp

Glpwnpblp' wmjwd G gow JhG, hwdwubn hwjwuwpmiGhph tp-
Ynt hwdwluipgbp, npnép [noqw o GG hGs np htGph (pwqhuh) GlYunn-
dunip: UWGJwGklp dwfu dwubtiph hinfinfuwwGGbphG htGph, hul we
dwubph(' wqun:
xkl = ak“g!xfl + akhgzxez +...+ asz"xzn
xkz = akz,glle + akz’%xez + et akzenxe"

_________________ — 1)

.ka =akm’elx£1 +akm’f2xf2 +.“+akm£nx€nJ

Vo, mbpﬂﬂyql +bmzyg,2 +"'+bplq,.qu

Yo, :bpquyql +bpzqzyqz +‘"+bpzqmyq,,. (
___________________ : 2)

Yo, sznquql +b17,q2yqz tetb,, v,

U hwliml.]mpthg Unsymd b6 tnfuwqupd tplwyh, tpk Gpwdp
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wpwpnd GG tpuhmpjw htnbyw] wwjdwGGhphG.
ot 1.Il bl;ﬂ.lm htutlilwl.lulpthﬁ bl whwp b moywd (hGhG htGph hnhn-
howjwuGGtph Gyundwdp, pln npnid bh hwdwlwpgh htGph (hmpnfuw-
JuGltph pwGwlyp hwjwuwnp t dntuh wquw hmhnfuwyuwGGhph pw-
GuyhG: UYyGhwjwn k&, np (1) hwiwluwpgh htGph thmhnfuwywGGhph pu.ll;
Gwip m t, wquu ‘thmhnfuwlwGlbpp' n, huy (2) hwiwlwpgne
hwljunwyG t: , |

ll2. (P) L (2) hwdwlwpqbph dhol whwnp t wbnh mGbGw thn-
thnfuwjwGabiph hwiwywuwuhiwGnipjwl wwydwlp. pGg npmd dh
hwiwywpgh htlph thnhnfuwuwGGtphG whnp t hwiwuywnwupuwGh
Ujnw hwiwlupgh wqun hmhnjuwwGGtpp L hwjwnwyp:

Wu wwpdwGp GEpwjwgynud E hbnbju nbupmy.
Xy XpyoooXy Xy Xy o3y

1 n
y!h yl‘h '_"yl‘ln yIPx 'yl-"z "'yPn
3. (1) U (2) hwiwupgbph gqnpowlhgGhph Shel whwp t mﬁqh
niGtlw htwnlgw) yuydwbp.
‘ @, ==bp 4

Oﬂﬁﬁwq: ak’-‘lﬂ = _bpﬂqS "
Qwiwutin hwdwYwpgtiph Guwunduwdp hpuyugh t htnlguy aidp:
Lbufis: bBpt (1) L (2) thnjuwnupé Gphuwyh hwiwlwpgbphg nphl‘:
dtijnud wlgnud Yuwwnwptlp Gop htGph, huy Yymu htulitul.lulpqzui
htuliulullumwu]tiulﬁ htlph, wuw uglql;ngo Gnp hwdwlwpgbiph
wpé bpluljhmpimGp YuwhuywGgh: - :
mnlul?i}upﬁhtﬂ?nh%tl :p tpt (1) hwiwlywpgnud juwnwpnd GGp htGph
Uty (hmhnfuwlwGh hnfjuwphGnud dby wquum qlmhn}uwl{wfiml, wuyw
hwiwywwnwupuwb qgnpdwyhgp wtang t thGh qpojhg wwppbp:
OphGwl: Gph Xy, thnjuwphGnud GGp x,, -mj, wyw wﬁhpwdhzm

ty nnp akllz # O :

Gpt juwnwpmy GGp tpym thmhnfjuwwGGtph thnfuwphlnud, wyw
hwiwwwwnwupuwG bGpypnpny Yuwpgh phntpdhGuGonp wbwnp bt thGh
qnnjhg wwppbp:

110

Ophtiw]y: Gph X -0l ox, hmhnfuuljwGGtpp thnfuwphGmy LGp x f

m X, -n, www wGhpudtyn L, np  hbwljyuy tpypnpn  Yuipgh
nntpihGwlng (hh qpnjhg wwpptp

Uty O,

A= #0

Ly, Cpyp,
8nujg wmulip, np Liph (D hwiwlwpgnid X L %, hhinjuwljwGGtph
lhnluwphﬁmﬂg X MU X, -m| poyjwwmphjh ¢ (A%0), wyw (2)

hwiwluwpgmy hudwywnwutuw thmhnjuwywGGph YinfuwphGniip
GnyGwbu poypuwnptih t; : '
bpnp, pwGh np (2)-h 1k Vp W ¥, hblph thnfinfuwywéGhpp

thnfuwphGymd &6 Yol Vg, -, wujw Gpwig hwiwywunwufuwG gh-

nbtpihGwbnp Yhih.
P1:9y bPly‘h
P2,4) bPz 92 s
nph qpnjhg wwippbp |Gt Ypiup Gpywilghnipjwé Gppopn wwiwGhg'
boa o, T %a T, _[Fat e, 20 |
pot Dpa| |~ s, | | Ys, G,

Ujdd wlghitGp jtansh wwwgni jghG:

Uujugniygp JunuipkGp Twpbdwnhlulwé hGgniyghw jh ubpnnmy:
Ulygpm Llpwnpklip, np htilph dhw)6 dky hininfuwljwGl t finfuwi-
RhOynid wquin hrmhnjuwwGny: Opnpwlhmp jub hwiwp plgmGhGp,

Xk -n  hnfuwphGyn t X¢; -ml: Uju nbwpnid wlhpwdtyum t, np
Ay e, # 01 Quniwyunnunjuwé thmhnpuwwGGhph YinfuwphGnudp (2)

hwdwljuipgnng 4ihGh yql -h b Y p -h vhol, nph hﬁwpqupmp_]mﬁg
plunid t bMl ==, #0 wuplwdhg:
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Opwtugh uvnwGwdp (1) hwdwlywupgp Gnp htGph Guindwdp, wd-
hpwdtn t Gpuw wnwohG hwyjwuwpmdhg npngly Xz, -p L wnbnunnty
Gpw wpdtipp dGwgwd hwjwuwpnuiGhph dte (hGyujtiv qu Yuunwpdb &
dnpnubGh dlwhnfunpynGiapmyd (§15), panmd GGp pGptpgnnhG):
Loyl dlny (2) hwdwyupgmd juwnwpnd 66 hwdwyuwnwuhaw
dLuwthnfuntpynuGatn:

Uunwgywd Gop hwiwlwpgbpp hwdtdwnbnyg b uwunmgbiny Gplw-
YhnipjwlG bpbp wwydwGlbp Yhwinqytlp, np Gpwlp thnpuwnupd
tpyuwyh bG: Upwlny wywpmymd t (Gidh wwwgnygp dhy hnhn-
tuwyuGh thnfuwphGiwG ntwph hwdwp:

Glpwnnptlp, np (GddG@ wwwgmgywd bt wyl phypmd, Gpp
Juwwwmty r -1 pyny htGph thnmhnhuwwGatph thinfpuwphGni: GiGeny
wyn tpuwnnmpjniGhg, wywgmgtlp, np  (EddG hpunjugh b Gub, Gpp
htlpmud Yuunwnpmd 1 pUny thmhnfuwyw@GGtph thofuwphlGmad: Opn-
JwihmipjuG hwdwp GGpwnnpklp, np Xp 3 Xp, soeeXy htlph thnthn-
uwlwGGbpp holuwphGynd GG X, ,%, 5eX, wquun qmqmruw_qma-
Gtpny, hul npw hwiwp wlhpwdtyun k.

Aty Gy, 20

A e, Gk,

fwjg npwulhg yhtanlh, np (r-1)-pn Yuwpgh ShGnpltphg qnél dhyp
qpnjhg wwppbp b (hwiwnrwy giypmd ghntpdhGubnh wpdtpp Yhah

qnn): MwpgmpjwlG hwiwp GGpunptlp, np qonjhg wwppbp ShGnpp

qulynuwd £ ytiphG dwju whtygnilnud, wyuhGpG*

Wt el o,
akr-l,el akr,er-l

Uw YGwGuyh, np (1) hwdwywpgmd pogjunpbh b (r-1) puny
htGph yinthnjuwuGGtph thnfuwphGni: Gpb Junwptbp Lo dkYy htGph
thnhnfuwwGh hnfjuwphlnmd, nph wywgnygp juunwpmd &, wyw
JuuwwGp r pYny hmhnjuwlwbGbph thnfuwphGiwG hwdwp Eddh
wuywgnygn:
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§28 GpywhhnipjwG pinpbih wwwgnygn

bufu wijwébGp (1) - (3) uGnhpp 1, huy (4)-(6) luGnhpp' 11 (§24):
bhpdmdtny pugmghs hnpnfuwywibp 1 L I tuGnhplGtph uwh-
dw (wthwynuiGhph hwdwywpgp ptiptlp hwjwuwnpndGhph wbuph: Uh-
wdwiwy IT fuGnhpp ShGhdnwihg phipkGp dwpuhinush wbtupp’ @max=-
¢min thgngny:

Xpe1p = —ApX, — a,x, + b, |
xn+m = aml‘xl - amn ‘xn + bm

. I’
xj20,(j=1,n+m) :

ym+n =alnylv+"'+amnym _cn
. I

Y, 20,(i=1,m+n) ‘

D, =—by,~by,—u—-b,y,

J

<hztlp, np plnpth quunnp wGnmdG wyG t, bpk I fulnhpp
mdnud mGh, wuw I fuGnhpp GnyGubu mGh ndmd L np'  fmax=pmin
Juud

fmax= ®max

Swip I L II' GnhpGbphG qowjhl, hwiwubn hwywuwpmdGhph
hwiwfwpgh wbup: Wy Gyuuwyn] Gyuuwlwih mbayghwbhpp
dLwithnfutiGp hwyjwuwpmdGlph L (tpwntiny Gnp thinthnjuwywlGhp
t=1, S=1 wbkupny, nGngpytlp hwiwywpgh ky:
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X = =@y — BXy —ees—ap, X, +bit

i > ¥
X . == X, =@ X, =ee—d, X +bt I
n+m ml-*] m2-v2  =ee mn”vn m
f=cx +c,x,+wtc,x, +0-t

ym+l :aﬂyl +a21y2 +'°‘+amlym —ClS

> u
ym+n = alnyl +a2ny2 +'"+amnym '-CHS

©=-by ~by,~w~b,y, =05

<bzw t gnyg iy, np I L I hwdwlwpqbpp, npnip hwiwpdtp GG
I'Lw IT fuGnhpGaphG, thnfuwgupd Gpuyh BG: QYw Gplond E GpuijhmpyjuG
hipbp wwjdwhGbph unmgnushg, npnGghg bplpopnp' thmhnfuwlwGGhph
hwiwywwnwuhiw mpjuG wujdwbn Ygpdh hbnbjw) mbupny*
xI x2 ... xn t xn+l ... xnptm f

| || |

m+l ym+2 ..ym+n @ yl ... ym S

Ujnw bpym ywjdwGabpp wilhuym bplnad G6 hwodidwanbny I L
II" hudwlwpgbph hwiwwywwnwuluwl gnpdwlhglbpp L hmhnfuw-
JwGGbph putwlGepp: A

LwGh np I' L I" hwdwywpqbpp thnjuwgupd  Gphuyh GG, munh
GpwGp tpYulh YiGwG dh pwqhuhg Wby wyth wigGhhu (pun (Ghih):

biswbu hwynGh b TUIT juGnhpGepp moynyl GG upduy bpu dhpnnny,
nph tnpymG6 b wGgmy hwenpupwp wwppbp htGptph, $hasbk unwgu-
6h owwpdwy mnuip: OQuunpiw] modwlp hwiwywuwuluwing
PmGyghw)h wpdipp hwjwuwpynud & hp wquwn winudhG: LwGh np
wquwn wlnuiph ghpp nwlmd GG t-h L s-h  gnpowlhgGhpp, hul w)y
qnpdwyphgltpp, huiwdw)b Eivh (§27), hpwp hwjwuwp GG hwjwnwly
GywGGbpmy, muwnp’

‘ f; max — _(Dmax Jund fmax=¢pmin
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Upwny wujugmgyma t ptinptidh hhiGujwa wGnnuip:

@tnpbdp  tpypnpy  Swup- wujwgnijgn YJuunwphbp hmlliuunq
plnmGhmpjuG nuGwyny: Gapwnnap, np II fuGnpoud (wwwnwluwjhi
$miyghw vwhiwGunhwy st (tppLhg" emin=-co: Uw (zwGwynud t, np
©-0 Jupnn t vinwbuy gulijugud A puguwuwlwd pyhg thnpp wpdhp:
Bmyg wwlp, np wju nbwpmd I tuGnph whiwGunhwymdGbph
hwiwjupgp ymGh ny dh n; puguuwlywE jmdnu:

Ghpumnbbp, np w)GniunitGw 1G] wynuihuh (manud qnympjmG mGh'

— x? =
X;=X), Xy =Xx3,.., X, =x2: Uju ntypmy, pun  idh  (§26),
(wwunwljughG PmGyghwitph wndtpGbph dhyl gnympjmG niGh <0
Yuup: Unwgymd b, np ¢;xf +¢,x3 +...+ X, PhUp whwnp b {hGh ny
Ukd, pul guwlfwgwy PuguwuwjuG phy, npp wiyGhwyn wlhGup t:
GlwGp hwlywumpjuG, nphg t| hbwlous L, np 1 hGnph uwwhiw-
GunhwimdGhph hwdwipupgp 0} puguuwlwl momdGbp ymbh:

§29 A& bpluyh lulnhpGtph wiunbughnmlwb hdwuwnp -

Blsyhu hwjnGh t, 9.6 luGnhpGtpG mGLG npnawih wGmbuwgh-
nwluwb hfwuew, Yud wj fuGnhpGbpp dLwynpymd LG b Gbny wnGwnk-
uwghnwlwl ply-np hwpgbp wupqupwibm hfwunhg: SGnbuw-
ghnwlwl pugunpmpmb (WbyGwpwlnuip) mGLG Gul 9.5 Lpljuyh
tulnhpGhpp:

PtptGp 95 hulnhpGhph tpywyhG Yugdbm L Gpwlyg wGnbuw-
ghnwlwl hfwunp dblGwpwbin ophGwlGp:

Unwohl opfibwly Guqit) Q-6 nbunipuGeph fuGnph (§10) bpluw YhG L
wmuw ﬁpU{ wnintuwghnwlwb dbyGwpwlnuip:

{hzblp, np nbumpu GLph owyiniwy oquuwgnpeniwG huGnpmd, wGunk-
unpymlp mGh nbumpuGbp L guwilwGms b Juqimybpyb) wpuw-
nnntpymG: lnph dwpbdwnpulué quunnuip mGh htwnbywy mbupp.

P Xt poxat.. + pox, — max (1)
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3

apx +apXy teatapx, b
Ay X T ApXy ..t ay,x, <by
@

Ay Xy + AppXy +.ta,, x, $b,

x20, =11,n), npnbn o,
Pj - j-nn wpnwnpwGph dhwynph wpdbpG t (Gupnn kb w)g
gmgwGhy), » o
b; —i-pg nbuntpup wnluw SwywiG t,

a;- nbijuGmnghwlwi qnpdwyhg t, npp gniyg b wnwihu j-pn wpnw- ‘

gpuwbuwyh vhYy dhwynph Ypw Yumnwpgny i-pg nbunpuh dwjuup:

Xj- j-pn wpnunpuinbuw i wpnwnpmpyuG Swywy ko

Uyu Gny6 umfywyGlipny dLwybipukGp tpywih fubnip:

GGpwnpllp, nplt dbnGwpymipmb, wpnwppmpG Juqiw-
Ybpwbtm Guuwnwyny, npnynud L qGh) pmnp wjl rhuntpuGlpp, npnGp
wuwnlwbiny G wGnbumpywlp: Uyju phwpod, wGbpudhyn t, nb-
unipuGtiph qGdw 6 hwiwp uvwhidw il oupunpiwy qGhp:

Lowlwlhlp i-pn ptunmpup dhwynph qGiw6 qhGp w-ny: Q-GowE

qltph vwhiwlnuwip whwp £ npnpyh himbjw) wwydwGGhphg.

1. Q0nn dtnGwpympmbp guGlulnut t, np phumpulbph qGuwG
plighwGnip wpdbpp dqunh Gjwquqni)Gh:

2. dwéwpnn wlnbumpmbp whnp t unwlw jmpupwGsymp
mbuwh nhuntpuh hwdwp ng wwlhwu, pw wjl qoudwnp, npp junwGup,
bpt hGpp wyG Yhpwobn wunpuunh wpnunpuGph: {dwiwewy nhuy-
pnuwd winbunmpjwbp Guuwwnwiwhwpdwp gk pkuntpuibph Jwswnpn:

“Ulunntp, np ybpp Gyywo bpynt wwjdwlGEpG wpnwhwjnmy GG
qlinn L Jwdwnnn mGmbunipniGGtph pwhtpp:

 NhumpuGbph pghwény ghtGp Ynpnygh nbumpuGbph wwowpp (b;)
puqiuuunlbjny hwiwywwnwuppw6 qGiwb qiny: Unwgywud gnuiwpp
YGtpywywgGh tpywyh ulnph Gwwwnwywhl pmblyghwa:

@=b,u;+bus+...+ byuy, — min 3)

GlGny Gpyponpp wwjdwGhg, Juqibklp twhiwGuwihwyndGhph
hwiwlungp, htinbjuy gunnynipjudp: ULy dhwynph wpwehl wipunw-
gpuwnbuwyh Yypw wnwehl wnbuwlh nbunipuh dSwhiup Yuqimd b oap;
116 :

Uhwynp, npp qGyma k y, qliny, kpypnpy nbunipup dwlfuup’ 4; dhwijnp u,
qliny L w6, m-py ntunipuh dwhiup® 4, dhwynp u;, qlny: N-tunipuGbph
wjl pwGwyp, npp Swhudmd t uky Jdhunjnp wnweht wpuuw-
npuntuwhh wpnunpmpywG Yo, wlhpwdbywu t, np nlnbtunipynilp
dwéwnh a;/u;taut... +amu, qGnd, npp whnp t 1hGh ny wwlwu, pw(
wjn wpnwnpuwnbuwih Gty shugnph wpdtpp' py: Unnw u :
uwhiwGwthwynuip: oe P et gt
_ 81Ut 8z Uzt .. Fap Uy > py G
‘Lny)G nuunnnipjudp, llmqlihlnq hwpwpbpuygmpmG dnw
wpuunnuGplbph  Jtpwpbpyug, Yuwnw Gwlp uwhiwGwihwymdGlph
htnbyw) hwiwlupgp. )
a; iy +ayu, totaau, = p ]
Al +ant, +...+a,,u, > p,

T
e 5)
apu +a,,u, +..+a,,u, anj

Lwih np q6kpp Pugwuww( kG Jupng (hiby, niuuh
u20, up>0, ..., u 20, ) (6)

Wyuwhuny bplywih fubghpp vnwgutp (3), (5), (6) nbupmy:

Chpbpgnnp Ywpnn t hwdnqyt (1) - (2) L (3), (5), (6) juGnhnGhiph
g;jn[quuxpd bpywih thGm ke, kph uunigh bpjwihmpywG wwjswd-

nn: '

Gpypnpn oppGwy: Ywaqil) wpwluwnmn G
nw lpw ninbuwghnwlyw dl}lqﬁlllllpulﬁlrllluilé: I DD GG L

GlipunntGp Wwpwpnwbng  dwnwlwpng nplt  Juqiwybp-
wnpyniG mGh bpbp wowpnn L ampu gjnughwljwi hwiw)GpGlp nip
whwp b Juwwwph Jwdwnp: Ywqiwlbpuympywinp hwjynGh t u;uq;wp-
nwbniph pwlwlp pun wnwpnn Ytwnbph L uwwnnnGhph (ywquqm)G
uluxhw[i‘gh, hGywbu Gwl dby uuwpy WwpwpnwGnph wtnwihnudw
owhiup’ ympwpwynip wnwpnn Ytwnhg dhsl gulliugus uwwnnnp;
luGinph wndjunGhpp phiptiGp wyniuwyh wntupny: '
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=~ - Uymuwly 1

© Qmqughwlwi hwdw)Gplhnp Unwpnn
Unwpni hmbpnd
yhwnbpp I I I v “‘é‘lfr‘l‘l‘;fé‘r‘:;
pwGwulp
U C11=2 C12=5 C13=1 C14=3 1700
7 Cy=6 Cp=4 Cn=3 Co=2 1100
q. C3 1=3 C32=2 C33=5 C14=4 1400
uyjwnnnh
wywhwGgp| 800 1000 1500 900 4200
(wuinly) :

Muwhwlgynd t Yuqiwybpybp wwpuwpnwlnph wntnquipnjundp
wjGytu, np wtquithnfunuiGaph hwdwp Junwpgon pnhwGmp dwuup
hGh GJuquigny)Gp:

Munhn uGgph wpbdwnhjulwi qpumnuin YihGh.

f=2X|| +5X12 +X13 +3X]4+6X21 +4X22 +3X23+2X24 +3X31 +2X32+

+5X33+4X34—)m1)1 ’ (7)

X+ Xg H X3+ Xy <1700]
Xop + Xgp + X3 + Xy <1100
Xqp + X35 + X33 + X34 <1400

X1 + Xy +Xx3; 2800

X5 + X9y + X35 21000 ®)

X135 + Xp3 + X33 21500

X14 +x24 + X34 = 900'

x; 20, (i=13; i=14), ©)

i2
npunbn x;-G i-py wowpnn Ytunhg j-pn gymughwyul hwdw)Gpp wbnw-
thnfuynn wwpwpunwlniph pubuwyl b wywplpny:

Wdd dlultipytilp tpywyh uGghpp: Gapungptlp, yupuwpnwlymp
wnwpnn Yuqiwytpynpinlp, mtnuihnfudwi gnpop ww Jiw Guynpymy
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L hwGdGuwpupb; 96y wjp npuwGuynpoughl dtnGupynpul, wwj-
Jwlny, np mtnuthnfund@ hpuwljwlwglbinm hwdwp ywhwbgynn dwiu-
ubpp, hGs-np hdwuwnny, 1hGEG uyqpGuiub Juqiuwybpuympjul hwdwp
pGnmGth: UhGsnte, mpuGuunpunwhl dtnGuipynipinilp, dwlnpwlw-
Iy wwwghpwunth ywhwlelGhphG, wpwewpynud b JupduwnpiwG
htnlyw} Jupgp: 96k wnwpdwl Yanbpnd  bnud wywpwpnwnipp'
Juwdwniwl Yantpnd wil  Jhpudwdwnbnt yuwjdwlng, wjGwybku np
Jywéwnph L qGiwl qGtph wwpphpnipymGhg ungywd gnuiwpp hw-
dwinyh mpwGuunpunuihl Swnwympwl Junpd:

Uu yupdwbibpny wnwewiniyd t htnlywy ubGnhpp:

bGywhup® gGdwlG L Jwéwreph plnniGbh qGhp uwhiwbby, np w-
nwplnipyniG 31hGh uygpGuljuG yuqiulytpynypjwul Yngihg L, np Ytpw-
Jwdwnph m qldwl gGkph wmwppbpnipniihg unwgyuo plnhwbnip

- mpuwuwynpunwihG Jupdn thGh ulmuthwqmjﬁn Jbtpujwdwnnn wnimb-

unipjwl hwdwp:

Bpywyh ulgph dwptidwwmhywjw gpunnuip (Annkn) lluunulphlm
hudwp GpuGuyblp i-pnp wewpdwl Yhnnd dGY wwply wywpwp-
nw(mph qGiwl ghlp w-ny (i=1,2,3), j-pn (=1,2,3,4) Jutundwd
Jtnnmd® vi_ny, huy yhpudwdwunmiwb L qGdwb qGiph mmwppkpnipinilihg
unwgynn tpuluwynpdwd Jupdp® ¢-ny: YuunwGwlp.

@=800v,+1000v,+1500 v 3+900 v 4-17004,-110015-1400u5—>max  (10)

‘Llhwwnblp Gul, np npytugh qGdwl L yepumjwdwnph uwhdwGjud
qGtpp (hGGG plGgoiGhih, pGwliwl bt wwhwleby, np  j-pp  Yhwnned
yopujwdwneph v; -G i-pp wnwpdwl@ Yhnnd w qGdwG  qGhph
nwnpbpmpjnilp sqhpuwqubgh i-pn wpwpdwl Yhwnhg j-pn qudwndwd
Jtmp UGy wwpl wywpuwpnwlmpp wninutnfubnt muxph:pwjhﬁ
npwluynmnujhl dSwjuup:

GuuuGwlp hhmhjm[ hudwlwpgp’

g =13 j=14) (11)

Gptk GYwwnh mﬁhﬁwﬁp, np mpwﬁuulnpmul_]hﬁ dtnGupynipjwul
hwdiwp qGdwl ghlGp Yupkih t dGYGuwpwlbk; Gul npuytu Jwdwnph qhG*
Jipgnwd pugwuwlwl Gouilny, www (11)-p Jupth t Geplujwuglby
vi+zi< ¢ mbiupny, npunbin - z=-u;: <wpdh wnGhing wyn dlunhntunpymGp,
tpywyh fpulgph vwhiwGuthwymdGiph hwdwlupgp qphlp, GiGGny
fuGnph unfyuGhphg.

MSC
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vy +z £2
v+2,56
vy +23<3
vy +2Zy <35
vy +2, <4

v, +23 52

vy +2; $1)
V3 +25 53
v3+23 S5
vy +2, 3
v, +2y S2

V4+23 £4d

7,<0, 7,0, 2350, v20, o2 0,v3=20,vs20,

(12)

(13)

DGpbpgnnhG prnGbGp hwingytim, np (M-O) U (10), (12), (13)
JuGgppGbpp thnfuwngwpd Gplwh G:

Gnifu 7. SpuGuynpumw)ihG fuGnph jnidmudp
§30. Spwluynpumuwihl juGnph modwl wignphpip

SpwlumnpunwihG pubghpp (ntu §10), hG;wybu Gwb gdwihlG dpwg-
pwynpiwl wyy, luGghpGtpp, Ywptph ©mot) uhdybpu dtpnnny: Uw-
Ywjh, ywhijue npwiuynmnwihl ubnnh vwhdwbwhwynuiibph bw-
dujwpgh hwunmly Yunnigywophg, uhdutpu dkpnnp Gywnmwywhwp-
dwp st Yhpwet] wiG mbupny, hGywbu Gyupugpgt) b §20-md: Utlp
Yptiptlp hwjwnGh dtYy wy Gnubwly, npp uhdwbjpu dtpngh hGs-np wnwp-
pbpwyG £ hwunmy hupdwpbgywe hhGg wjn fuGnphG:

Llwpwagpklp wyn dtpnnp’ htwmlyw) wignphpiny.

Umuopl puwyr: Gt uyqplwlwb nplt poygjuwwnpbih momy” hyn-
uhu-wpbdumywl Yud wikGuwphs owhiumdGhph dhpnnmy.

Gpipnpn puwy: Unmghb] wyn modwl oympdiwmpymbp’ ynnkG-
ghunitiph juwd pwzuwlub dhpnmy. ‘

Gppnpn puwy: Gph miy iy jmonuin owwmfuiwyg sk, wyw wlghb dkY
wj imodwl’ znpus (ghyy) Yuqibkim dhpnnny.

Pnppng puryr- WGghak) bpypnpn pwjihG:

§31 Spwluynmnwjh6 juGnpmd htGph thmhnjuw fwGGsph puGwyp

Spwluwnpunwihl uGnph modwli pipwgpmyd juplnp Gwlw-
Ynmipynié mGh hhGpmd impnjuwjuGGtph puwijh vwhiw Gmip:

Uywgmgtlip, np npwiuynpunwihG julnpmd htlph tinthnjuwwi-
Gbph pwlwlyp m+n—1 E, npnbn m-p L p-p hwiwywunwuuwliwpwp w-
nwpny b vywenn ytmbph pwiwyi t: Cywugmgiwl hundwp oqungbtlp
wnpuw Guynpuw)hlb juGnph vwhiwiwhwynuitGaph hwdwywpghg.

Ky F Ky F e B Ry =y

8y

B T T e I Iy
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Ky +Xp tot Xy =b,
Xyg ¥ X+t X =b,

2

Xyp +Xog +oot X =Dy

Bmjg wwlp, np (1) b (2) hwdwlwpgbpp Juptih b mdby Gpw m+n-1
thnthnfuwjwGatph GUuuntunip, npp Yhwdwpdh Gwl ytpp wlndwl w-

wuwgnygp: Ujg Guyuwwnwlny (1) hwiwywnpghg, pugh wnwehl hujuw- .

wwpnuihg, npnzklp xi (i z§,~m) thnymuwjuwGGbpp: Yuunwiwip m-1
hunjuwuwpnuiGtphg Jugiguwo htwnlyw) hwiwlwnpgp.
Xy =@~ X~ T g 3)
Ujdd (2) hwdwYwpghg, pugh wnwehl hwywuwpnuihg, npn2&Gp Xi;
@ :5,_;) thnthnfuw juw GGERR: YunwGwip htnbjw) hwiwlupgp Juqi-
Ywd n-1 hwjwuwpnuiGephg.
Xy =by — Xy T Xyt )
(1), (2) hwswlwpgtph wnwehl hwywuwpnuiGtphg npnLGp X 1-p
L gnyg wwbp, np GpwGp UhbGn 6 ShonpymGGLpG LG:
Xy =)= X T Xy T T X )
X =by —xy = X3 =T X (6)
Stnunpttp (4)-hg x;;h wndbpGbng (5)-h ube, huli (3)-hg Xi1-h wp-
dtpGhpp (6)-h uhig: Xii-h hwiwp Junwgykl htnbjuy wpuiwhw jnnt-
pymGGLpp’

Xy =a;— (b ~ X meem X)) = (B Xy T X ) = —by -
n m
~by = 2 2%,
=2 i=2
X, =b —(a; =Xy —eemXg,) ==~ X —eem X )=b —a; -
n m
=2 i=2

dtpghG Gplm wpunwhwjnmpymGGph we dwubph hwjwuwpmp-
jnilp plund £ Gpulg wquun wlnuuidbph Gnylp (hGbmg L unwgynui k
wnpwuynpunuhG ubnph thw (hGbnt wwydwGhg:
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Wuyhuny, (1) L (2) hwiwluwpgbph wrwehlG hwywuwnnuiGbphg
nunzdwd wpunwhw yunnipniGatpp hwdnGyGmy 66, htnbwpwp gpulghg
dtyp Wymup hbnbw6pl t: Unwgymd t, np (1) L (2) hwdwupgbpp
Jupbh b opmobp (m-1D)+Hn-1)+1=m+n-1 hnhnppuljuGitph Gunndwdp,
nnny wywgmgynud k ulgpliwwub winnuin:

§ 32 UyqpGuljuG hbGph quGhn

bGywtu Gk £ ulngph podwG wignphpimd, uyqpiuljui poypun-
pbih momdp Jupbih b qult) hynuhu-wpbdnjwl wiyjwi jud witGw-
ph; owluunwiGph dhpnnmi:

Llwpwgpklp hynuhu-wplinjwl wiljjuid dtpngp: Ghpunphlp,
npjwd GG tpbp wnwpnn L snpu uyunnn Yntp: Unwpnn® A, Ay, As
Ytnbpmd nbtnudnpue 66 a,,a,,a, phnGtp, hul vupunnn” By, By, Bs,
B, yhnbpnid wwhwGoymd t° by, by, by, by Spdwd t Gwl fulyph gy
thGEpt wwpdwGp' g, + a, +a, =b, +b, + by +b,: Stnuyptilp hwpnGh
Uhompym Gikpp htunbjw] wnmuwymd

Unyymuwdy 1
Uwywnnn
UnwpdwG
By B, B3 B4 | Ylnbpmd
Urwp Wwywpn
Ay by a — bl 0 0 a,
b, +b —~
A, 0|24 g ra —b,—b | 0 a,
Ay 0 0 by +b, + by —a, — 4 bd a,
Uulu_lnml_
ﬁhpll by by b3 b4
whwbion
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Unynwwyh wowehG qmﬁr}uﬂm (hynwhu-wpladnjul w(\iluulﬁ dhipn-
nm}) (pugGlmt hwdwp pwnpnud kGp @ L b, putinhg mnppn
x,, =min(a,,b,)
Gph x;; =a;,wwyw wjin Julnuynud gpod LGp a,, hulj w)n Julinu-
yny wlgGnn nnnh dGwmgud JubnulyGhpou’ qnpnGbip: |
Gpht x;, =b;, www wjr Junuynud gpnid blp b1, huly wyn qulngu-
yny wglnng ujwh iwgud YwinuyGbpod qnn@hp: Onnpwyhmpywl
hwdwp kGpunntiip min (a,,b,)=b;: Uw Gpulwlod L, nn X, =b,,
X, =0,x, =0 :
X12-h wpdtipp qulknt hwdwp pGupmd GGp by-h L a —b, putiphg
thnppn: Opnywyhnipyw hwidwn LGpwnnhfip
min(b,, @, —b)=a,—b;: Uw Yhpwlubh, np xi2=4, ~-b,, x5=0,
o Olijﬁnthhmh, Jupybny Goyl Alny, [puglnui GGp wmntuw}lh
Gwgud Jubnuyltnp, pugh Jtinghbhg, Glwunh niGhGuny hunlgunp
x22=min(b2——(a1—bl),a2)=b2+b1—al; x5 =0
x5 =min(by; @ —(b, +b, —a))=a,+a,—b, b Xu =0
X3 =min(b, —(a, +a, -b, —b]),aJ)zb3 +b, +b —a,—a;:
Vwlupwl YEpohl X34 thnthnfuwjwGhb hudwwwwnwulng Julnuyp
Inugltp, Guuwntlp, np A3 wnwpny Ytumud phinh pwGuyp Gwgh t
a, —-(b3 +b, + b, —a, "ax)’ huy B4 uujunnnp wnwjdd nghGs sh
unwghy: Sntyg wwip, np A3 Ytannud dGwgud ptinh pw Gwyp hwjwuwnp t
B4- h wwhwGghG:
b,=a,—(by+b,+b —a, —a):
4wt b wunby, np qw pluntd £ unph thwly (hibgnt wuwjdwihg
a,+a,+az=>b; + b, + b3 +b,: {hnlwpwn tpohG Jwlnwynud Yupt-
b t qntip b4 (x34=bd): Ujuyghuny’ unwgyny b pnywunpbih htGpwjhG
(pughuwjhG) (montip, npinkn x11, x12, x22, x33 L x34 gmlhn_-
JuwlwbGbpp Yngynud LG htGph, huly SGwguon x13= x14= x21= x24=
x31= x32= 0 Ungynud &G wquu “LlwwbGp, np htGph thnhnfuwuGGaph
pwGuyp pujupupnid t m+n-1 wwydwGhG (3+4-1)=6:
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OnhGul: Glipunptlp wowpynn Yhntpnmd nbknuynpgud ptnltpt
Ll a; =30, a, =40, a; =20, uyunnnGtiph Wwhw(el t hwiwwwwnwu-
fuwGwpwnp' b, =10, b, =35,b; =15,b, =30

GGy wju unfyuGtphg, Yuqiklp wnyniuwly:

Unymuwl 2
Uuwnnn(b
SRR Unwpdw G
v Yt bpnud
By B, B, Bs ptnGtiph
Unwpnpfitip : ujwzwnp
Ay 10 20 0 0 30
A, 0 15 15 10 40
Aj 0 0 0 20 20
Uwmnnallbph g | 35 | 45 | 39 90
wuwhwlon

Unjnuwlyp (puglnud GGp & Gtny hbnlyuw guunngnipiniiGephg.
x, =min(10;30)=10; x,, =0;x,, =0
x,, =min(35;20) = 20; x,; =0;x,, =0
x,, =min(15;40)=15; x;, =0
X, =min(l15;25)=15; x;,=0
x,, =min(30;10) =10
X3, =20:
Unjnuuwlhg Gplmd b, np htGph thnthnfuwuitnl 66 x1,X12, %22,
X3 ,X2¢ L X34, huy wquu hngmpuwyulGhipp’  Xp3= X~ X21=X3=
=X3,=X34=0: )
UdkGwphsy dwpuundGiph dhpnnnd fulnph ulqpGuiljuf midnuip
gun(bijhu qupymad Ghp oyl dLny, hGsubu Gpgkg 4tpp, dhwyl pt uyqpehg
(nuglnug Glp wyl Juinulyp, npwnbn dwluup wdklwphyG k:
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§ 33 StqwihnfunudGph Ywwnphgh 369 2npw hwuljwgmpinilp

StnwthnfumiGhph duwnphgh dke npw ynsymd L wyG phlyunp, nph
ququpltnG pGYwd &G Gpu wwpptiph Ypuw, huly Ynndtpp, npnlp Yngynud
b6 onwlGhn, pGYwd LG Jwunphgh wnntpnid Yud uymbhpoud: UYlhwjn
L, np Gpynt hwplwG onwyGhpp tmpumnnubwjwug b, hnlwpwp dh
onulhg hwpluuG onuithG wigGhihu Juwnwpmd E upnngn undjwg gu-

qwph 2mpop 7—2z~11w15 —%wﬁh_]mﬁm[, Jwdwd wyi pwGhg wwunyunp

dwidupwph nupnoipjwdp b pb’ hwlwnwly:

Uwhiwlnd 1: StquihntunidGiph Swnphgh db9 pmpwl Ynyymd k
hwyywplwihG, tpt wjG thwy E, L ququpltphg dtyp pGYwd b wqun,
hul dGwgwodp' htlph thnphnfuwlwibtph Ypw (wymuwih Julnuy-
Ghpmy):

UwhtwGnd 2: 3mpupwGgynp wquun thnthnfuwlwh hwdwp gqn-
jaipyntG mGh hwpgupluyht npw, w)h by dhwlp:

ZwyqupywyhG npwltpp mGaGmd &G hpdGwlwind hbnlyw]
tpypuswihwlyul uunytpatph nbtuphbpp’

— .

Orpwltnh ququpltpp plngdwd ta:

UwhiwGmd 3: dwpupyuyhG pnpwjh jmpupwignip quiquiphg
nmpu k quihu tpym onwly:

Plapkd 1 : {wpyunluyhG npwjh ququplph pulwyp qnuyg E:

Uupuugnyyg: Lbuju Gunklp, np hwyywpljujhG mpw 2pgwbghihu,

T

jnipupwGsynip ququph znipgp Juwuwpynd E yuniyn T’Z_ wiyjmbny:
CGnmGhGp dwdwgnigh ujwph npnnipjwip quiquph 7nn9p Juwnwnwd

4
ujunyjungp -izr— , huy hwljwnwy mynnipjwdp E walyymaG:
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Ophtiu]y:
| T‘JH
D E

Gpt mpwi ypowlghlp ABCDEFGH mnnmpjudp , www A,B,C,
F,G,H ququpGbph dnun ypow Ggnudp Jwuwnwpynd £ dwdupuph, huy DL
E Ybunbpmyd® hwlwnwy ninnopjudp:

Lowlwytp m-m] npuwjh w )G ququgpltph pwGulp, nip
yunyup junwnpynd b gpulwl wilyméng, huy n- nJ* pwgwuwlywi:
Mwnq E, np znpwjh panp ququpGtnh phyp YihGh m+n: 8nyg ww Gp, np
m+n-p qnujq k:

Lwlh np bwpwpyuwihG npwG thwl b, huy 2ngwligniip
Jwuwnmd bt ponp ququplbpny, munh wilymbGtph nlnhw Gmp
qnuiwnp YhGh 27 -h wwwnhly' 27k (k>0 L wipnng phy t): Ujmu Ynnihg'

/4
npulywl wilyymGaiph qnudwpp YhGh Em, hulj pwguwuwlw GGaphtp*

T Wi N T
En. JGwbtu np —2—m --2—n=27r1(.' dbpehlp wwnqbglbnmg htwnn
YuunwGwlp' m-n=2%:

Uw GwGwlymd t, np (m-n)q qnuq k: Gpb (m-n)hl qmiwntlp 2n
qn)q phyp, www wjl YdGw qnyq.

m-m2n=nrtn

Wyuwhuny® (m+n}p qouyq t:

Obnpbd 2: {wpgwnpljwjht mpwjh unntpny Ywd uymGhpny
wbnuinmwd ququplph pwlwlp qniyq k: (Wwywgniygp sh ppynud):

MGEGuny mpwjh qunujnupp phpklGp wpwGuynpuw;hG fuGnph
ol owpnhdwmpjw6 unniqiwa Puluwyui Stpnnp:
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§ 34 AupjuwmljuG dtpnn

Uju dtpnph tmpymG6 w)b k, np jmpupwlsymp wquwn thmhnfuw-
JuGh hwiwp juqiymd t hwpqupyuyhG npw: Cnpujh ququpGhpnid
wmtnunnymy GG dwjuubtiph dwwnphgh wwppbpp: GwquplhphG Ybpw-
gnynud kG GpwGGtp: WG ququpp, npp hwdwwwnwujuwlnd t wqun
thnthnfuwlwGhG’ hwdwpdny b gpujul, dGwgwo quaqupltph Gpwi-
Ghpp hinfudmd &G 2p9wlghinyg znpwjh ponp ququplbipp: Gwquplph
GpwGGtpp Ypwgqpymy &G dwjuubiph dwnphgh mwpptphG L hwpdwpy-
ynud (Gpwég hwlpwhwwiwl gmdwpp: W gnudwpp Ynyymd t ynpwjh
qGwhwwnulw:

Gpt pninp hwygwplwjhG npwGtiph qGwhwwnwlwGitpp ny pugw-
uwlhul GG, wuw nfuw] pomdp owwmhdwy t: Owuhiwmpjwl wyu
hwjunwbGhyp mdh dt9 t tpbk moymd t dhGhdnuih fulnhp: Uwpuhinudh
fuGnhp mathu owyunpdw] Moy Yuunwgih, tpt pninp hwgwnpywjhG
npwlbph qGwhwwnwlwiGtpp ny npulwd GG:

OphGw]y: Ghipunptlip nipwGuunpunwjhl fulngph wyjuGep G6°

a,=20 by=10 7362

= 60 b,=30 _
:§=50 bi=70 G2 541
bm20 3263

~lnph wyjwiltpp pugltlp wnynuwynmyd L hynwhu-wplduywl
wlyjwb tnuiwlyny unwGulp nput pmypuwnnptph momy: UG YmbhGw
twnlyw) mbupp.

Ungyniuwly 3
Uwwnnn
U R
Unwpnn p np
x| —3 g 20
10 10-~4-~-B--uqj-—- 10
A, 2 5 g1 1 60
-0 20°"1~"40 !
A; 3 2 R 50
0 0 30___[_-20
UwwnnnGtiph
wwhwiion 10 30 70 20 130
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\

Uju wnymuwyhG hwdwwwunwubuwlng nonuia t X11=10, X5=10,
X22=20, )}(23=40, X335=30, X3,=20, npnGp htlph thmhnfuwywGGhpG G,
16138 X15= Xi= Xo1= Xp= X3= X3=0" wquun: Clnhwnip dwhuup YihGh

Uju imodwi owunhdwnmpjmGp Pw2tuwlub dhpngny unnighym
hwdwp Yuqitlp wqun thinhnfjuwlwGGtph hwaqwnluw;hG ynpwitpp L
hwytbp Gpwig qGwhwunwywG6hpp: .

Xizh hwdwp' 3077306 6-4+5-3=4>0,
S .14
Xia-h ynpwil, npp gnijg b indwo wnymuwy 3-nud qdhyGtpny YihGp
I A 2-3+6-4+5-3=3>,
5 .
6 =13
Xann TE 7 #13 2-7+3-5=_7<,
2+ _ls
. 4F
X 1 1-3+6-4=0,
=43
7] 1 4
Xy’ r_-fIST, 3-—7+3—5+4—6=-8<0,
3L -16
Xp1 Sf 4 2-5+4-6=-5<0:
2+ -16

Lwth np ghlybpmy Ywb Puguuwjwl qGwhwunwywGhp, nuwnh
nyjwy imomdp owwnhduy sk:
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§ 35 MnunbGghwGtph dbpnn

Uyu dbpnnpp, hGywbtu puwpfuwywip, hGwpuynpmpml t wnwihu
unmgbim uyqpGuhul (Gud guiyugwd) puwghuwihG Modw( owwmh-
dwimpmlp: PLpkGp dtpnnh wignphpip wnwlg wujwgniygh:

Unuohl pruy;: Bmpupwlymp pwghuwjhG thnthnfuwywGh hwdwp
JuquitiGp hwyjwuwpnd hbnlguyg mhupm{ )

o+ Bi=c;(i= 1 m;j= 1 n), )
npubn oy L B dEdmpymGGapp wnwpnn L uwwnnn Ytanbph upwjdw-
Gwywl wnwnblghw)Gepl tG, huy ¢;-G Swhuukph Gwwnphgh i-pn wnnh j-
p wjwul hwiwwwwmwuuw6 wadnudd k:

LwGh np htlGph hmhnfuwlwGltph pp hwjwuwn £ m+n-1-h, nw- -

wnh (1)-p hpkGhg YyGhpywjwgGh m+n hwjwuwpmibGtphg m+n-1 w-
hwjnGbpny qdwihl hwjwuwpmiGbph hwiwywpg' o b B; wlhwjn-
Geph Gyuwudwdp: Uynuhuh hwdwyunpgltpp thwy sk6 L plghwlGmp
nhgpnud mGhl wiphy puqimpjudp momiGhp: Qpltk momy quntiym
hwiwp, wGhwjnGtphg dEYhG nuhu Glp yudwjwywl wpdbp: CGnmG-
Jwd £ wnpwohG wlhwym dtompjuln mw qpn wpdbp (o;=0): Ulugwd
w(hwjnGhph wpdtipGtpp YnpnpykG (1)-hg’ ShwpdbtipnpbG:

Gpypnpg puy;: MGEGuNY o; L B dhompymGGuph wpdtpGhpp,
wquu  hmhnjuwlyuGGph  hwdwp wlhpuwdbypn t hwyyly ytnd
owhuubkpp' hbwnlywy wtupny.

¢'p=0+ By s )
npuntin p-G L ¢-0 wquu wGhwjnGhph winnbph L wymGeph hwdwpGhpG
LG:

Gnpnpn puy: Uqumn imhnjuwwGltph hwdwp hwpyt) dwiuubtiph
L Ybnd dwhuubtiph mwpptpnipymbn’ htnbyw] nbupmy.

Spa= €pa~ €'pq €))

Gpt (3) wpnwhwjnmpjwip npnyynn viuppbipmpjmGGatpp ny pw-
guwuwjub LG, wyw ngjul monwip owywhdwy b, wwjdwGny, np fulnhpp
guywo b dhGhdinudp qunltm Jepwptpjupi: Gph fulnnnud wywydw6 k
njuwd  qulb] Guywmwhujhl pnmGyghwih Swpuhimd wpdbpp, www
oujinhiwmpjwl hwjnwbhyp Ypwjwpupygh, tpp (3) pwGwélm] npng-
Unn mwpptpmpymGGtpp 1hGh6 ny npuyw: _

OphGul: MnunbtGghwGtph Jtpngny uwnmagb; [ulnph  nplk
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pnyuunptith motw G owwmhdwmpymGn:
Uunmgmip juunwpblp Gwhunpg ywpwgqpnupmy umwgn{wb pnij-
lwwnpbih madwl hwiwp (wnymuwy 3):

Unwohl puwynud htGph thnhnfuwipuGatph hwiwp QuqitkGp hwiw-
Yung L unwGulp Gpu monuin:

o+ =7 a,=0 B=7
ot =3 B=3
ot Br=5 =2
oyt By=4 By=2
(13+ B3=6 (13=4
oyt By=3 Bs=-1

Gnlpnpn pujymd wquwn thnthnjuwywlabph hwdwp hwyybGp Yond
owuunuiGhpp:
c'j3=o+ B3=0+2=2
c'1=a+ B=0+(-1)=-1
c'y=0yt B1=2+7=9
C'24=0t Be=2+ (-1)=1
c'y1=ost B=4+7=11
c'yp=ay+ B;=4+3=7
Gppnpy puymyd hwpybGp dwhiubph L Ybnd dwhubph wwppb-
nmpniGGbpp’ wqun thnhnfuwwGGbph hwiwp:
S3=cCp€¢'13=6-2= 4
S14=CC1=2-(-1)=3
$21=C€=2-9= -7
$24=C=C'4=1-1=0
$31= 031-0'3] =3-11= -8
$R=CpC'p=2-7= -5
Lwlh np wju nwpptipmpymGGtph pynud hul puguuwywt Shdmp-
JmGGLp, nuwnh wdyw) monuip ouyumpdwy sk:
“HYannnnipym: GYunbGp, np wju mwppbpnipymGGpp, hwyyws w-
quu thmhnjuwywGGbph hwdwp GnyG6 &G, hGs pwoluwywt JEpngmy
Yunupud unmgnuiGtphg unwguod ynpwjh qGwhwwnwywGtpp:
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§ 36_Ilu1q11uu1_]hﬁ uth momihg dymuh wignuip

Ujdd wwpqtbp, pt hGsubu b wignd Yuwwpgnd dh puqhuwhG
Intonudhg dGY wyp mdvwG: LwGh np dh monushg Gk wyg pughuwjh@
motwl wiglhm hwiwp wqun wihwynltphg dehp whwnp t infuw-
nhGb htlph wihwynm], niunh wnwehG htpphlG wihpwdtyn t wupgby,
Pt np wlhwjnp wbwp b pipk) htlp: Uy Gwwwnwyny, tpb wyuwnmnid
tlp wnunblGghwGtph dtpnyny, pGupnd tlp pugwuwlwb wwppbpnp-
JmGGtphg wikGuihnppp: Cun Gwlunpy wwpwgpubh qu -8-G t: U6
huwdwywunwuiwlind £ X;; wquun wihwjnhG, npp L whnp E phpbg
ht(p:

6pt wzluwnmd GGp pwfuwlwdl dpngny, wwyw wqun wihwjpnp
nGupnid BGp npwlhph pwgwuwluG qGuwhwnwlwGibphg wikGw-
thnppp:

(pwbtugh  wwpqblp, pt X3:h thnfuwpkG htGphg np wGhwynp
nnipu Jinyh, wbnuihnfunuiGhph dwinphghg oquujtiny Yuqumd kip Xs,
wquun hmpinfuwluGh hwpywplwjhG npwG: Cunn §34-h wnynuwy 2-h
X31-h hwqwpuihG onpwl Yuqind b Xs), X1, Xip, Xoz, Xo3 b Xas
thnthnfjuwwGGhphg, npp Y GEGw hbnlywy bpypusuthwlw G gowwywn-
Ytph wmbupp:

0 20
X111 Xp 10 10 (+
. -10 50
X22 T Xy Y pbpny 20 40| +
X31 X33 +0 30| -
10 20

Cnpwjh qwqmpﬁhphﬁ Ybpwgqpmd GGp GpuGGhkp pun §34: CGnpmd
Gp  pwgwuwlwl  ququwpGtpnd  quilynn  pytphg  thnppp'
min(10,20,30)=10: 10-p hwiwwwwnwuuwGnid £ X wjG htGph tnthn-
lvwlwGhG, npp wtwp E gmpu qu htGphg U, htiwnlwpwp, unwGu qpn
wpdtp: Cnpujh dGwgwd ququplbpmd qunGynn pytpp wGhpwdtipn t
thnthnfuby w)Gubu, np Gpu wnnbpny Ywd uymGhpny — pwipdybihu «hhG»
(gdwqpnud” Gtpuh) L «Gnpy» pybph gmiwpp wwhwwGyh: GGy wyn
wuydwGhg, npwymd pybpp YéluwnhnfuytG hbunlyw) Ybpy. pugwuw-
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Jwl ququplbpnid qunlynn pytpp Yuuwlywutl 10-ny, huy npuwlwd
ququplbphGp' Yuybubw 10-ny: Tnpwynid wjn pytpp gpywo GG
qowqphg-nnipu:

<wonnn mionip unwlwm hwdiwp dGmd t §34- 11 wnniuwy 2-n
dlunhnfut] wjlubtu, np ynpwjh «hhGy» pytph thnjuwpbl wbnunpybG
«Gnp» pytipn: Uyn dlwthnumpyniGGhpp Juwnwnpbinig htnn GunwGulp
htwnlgw] wnnuwyn,

_ . Unyniuwly 3
Uwwnnn Unwpynn
m B, B, B B phinGhtp

- 7 3 6 2

Ay 0 20 0 0 20
2 5 4 1

Az 0 10 50 0 60
3 2 6 3

As 10 0 20 20 >0

UwunnnGlph 30 70 20 130

uwhwiiop

Unnuuwy 3-hG hwdwywunmwulpwlng mondp YihGh  x,,=20,
X22:10, X23=50, X31=10,- X33=20, X34=20, lllll.l Eﬁrlhulﬁmp OLUI'UUEK 520:

Ujuwpuny, gnyyg wytighGp, np wnyniuwly 2-h hwiwwwnwubuwb
imonip owwnpdwy st L wlgwlp dbY niphy modwl wjlGwbu, np pln-
hwGnip dwhuup GYuqhg: .

Uh wrpniuwhg (inidonidhg) 0G4 niphoh wignuip pwupnm Guynid GGp
w)Gpw@, pwlh gbn owynpiwmpjul wwjdwlp sh pujwpupyby:

Yhnpnipym G 1: SpwGuunpunuyhlG ulGnpmd dh htGphg djmuhG
wGgltjhu hGupwynp &, np puguuwlwl ququplbpnud qubynn pybphg
thnppn (hGh ng dhwlyp: Uju nbuypmy nput dblip hwdwpmd tlp wqun
hinthnfuwlw@, hul dGwgwop® htGph: Npubugh wnwGdGwlw qpn
wpdtpny htGph thnhnfuwlwlp wquu thnmhnuwywGGtphg plngonud
Llp wjG nplk GpuGny: OphGuy® U

Thnpmpyml 2: dwpjupluphl ynpw Juqibihu U — llujpnn k
dwulwlgh npwbu htlph thnthnuwlwG (wnnbkGghwGtph depnnny wp-
fuwntithu wjn thnthnfuwwGh hwdwp GoyGubu Jugqdtp hwjwuwpnd):

Ypngmpymd 3: bpulwl YuwlGpmd hwlnhymd &6 wnpwlu-
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wnpuwjhG fuGnnh wy gpwdplhn:

Gnp wnwpnn Ghntpnd phnGiph pGphwGmp pwGwlp qbpuqui-
gnud L uyyunnnlbph ywhwGep, Yuwd hwijwnwlynp: Uyu nhwpnd fulnhpp
mobihu whnp b Gepimdt; dhliynhy vwyunng jwd phlinhy wnwpnn:

Gnp mbnuihafuynn plinGpp hwdwute s4G.

Gnp npwluwynunujhG dhenglGtipp rnwpptin GG.

Uyuyhuh nhwptpnid, juGnhpp motihu, wyhwnp L gnigupbnly
wnuwGdiwhuwnnil dnintignud, pwGh np dhunyg6 pliep pptd6 hGupuynnp
;b mbnuihnfuby nmupptp nnpwGuwynpunuyhG dshenglGtpny:
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