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80 2 BO8H1

Xaly xo09al8§TT8 bawwa 3obalan ucbun bo2il8l xaTton
lalabl8a Jayob beracHS8an Tulaxasz5l3larw LLlyyoHasb cblrarb
wasalalar yalonclan Joy olcH OHy o‘auy yulllancla narany
bltlan puxla, ayT payMa wunéan arallyolcla ken§
loyclalana olacll8an Tulaxasz5lslar einsbMn3b 3bu KMNNTS
clolrarb  Tmattolanclan bT8a aylanchb. Bunéay
Tnlaxasslblarnl  layyorlasbéa oHy o‘umy  ywllancla
o"lWlacH8an oHy TtaletallkanT§ abarTyall kaacr. 8but
bat la’klcllasb 1021Tkl, oHy TaletallkaT o0°T8allsb
lalabalart Tlaupl ualor Taletallk Ta’lurollar bllan
lanlsbllmbclan 1boral bo‘ltas(lan, balkl Tanuyly ikrla$bs8a,
blnobann nTw bl 1 Alllsb™a xaTt karalll8ancHr.

Ko‘pcblbk oHy o‘umy yuHlan<la layyorlaracllSan
TnlaxasslsHklar8a uarab TaleTallka lurH bajtcla o ‘allilacll

OHy TaletalMkanT§ LTI 3obalanT o‘r tobl8a olacHSan,
geyarl1 barcba TmlaxasszlsHklar8a T03 kelacHSan oHy
TaleTalnka a8o8lanw yo213b8ajarT ellkW.

Markur oHy Ta”eTaika bo‘yicba o‘uny Lo‘llanTa 3aKKi2
bobéan 1boral bo‘Hb, cbl2iyll al8ebra, oby alSebra, anallllk
8eoTelnya ya Taletallk amaHr bo‘btlantn§ aszo5ly
1nsbuncbalanT o‘r larklbl8a ol8an.

113bbu o‘umy yoHanTa 1lexTk oHy o'umy yulllan wcbun
ofly Ttaletaiika [atTn§ na‘tunayly claslun asosbla
yorM”™an bo‘Hb, bosbua ouny yurManéa baT [oycblaTtsb
TUTKT. 0 ‘uny uyo‘llantacla narany tadwutolart bayon
ensb bllan bir "aola rr130l ya Tasalalart yecbl3b
natunalan bat benl8an.

O™ny uo‘llanta lexTk oby o‘uuy yulllan lalabalanSa
To ‘UallanSan  bo‘bb, oby Taletallkanln§  as3o03ly
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bo'TlanTt o‘r kbl8a ol8an bartéa TmalllllaTtT8 KO‘p
yMHK Ta’rM2alan aso3Ma yorM™an. KespubHkaniir oHy
o‘uny ywrllancla yan8! peiia8081k lexnolo§lyalar8a o‘ll3b
bosblan8atT blsob8 oHb, wuo‘llantat Yyo2l3bcla
Ta’w2alatrl lalaba Tmslayll UBbuna olacHS8an, 3ocMaroy,
Ko‘nT3bcla ben3b8a baraka! ulLlinc.

Y3bbu o‘unmy sqo‘llantacla oHy Taletallka kurett”
aso3ly bo‘HTlanTt o‘r tobl8a ol8an ya TnalllllaTT§ KO‘p
yIMk L)nbalan azosMa yorl~an. C)o‘llantacla katcbLUKlar
ya ba'2l xalolar8a yo‘l uo‘yl8n bo‘VBbl lablly.
()o‘llanTacla8! o‘r lalkpcHy ikr ya Tuloba2alanTt blMuiran
Kl8bllar8a Tuallldar  oblTéan TTnal(lorcblUklanu
bILLInxKLLiar.



I BOB. BA’21 BLU BOBHbA14YC*‘1CH
TOSHW CHABbAK YA BAST1ABK1 MA'LLUIMOTbBLAK

Bu bobla n3olawn§ bayow éayoTtMa rarur boYacHS8an
Ta”etalkatn”™ ba'2l bir bo3sblang‘tob ya yoréartchl
1msbuncbalan, batéa é€asMabk! Ta’luTollar bau]cla KKr
YUrKarTr.

Llsolacla boblar n1aTtT8 1nl8an o‘ni T blcHrMycbl larllbl|
nlatt§ larklbkla8l bo3b banchar Tui(a bllan a]jralll§8an
lxlla nalural 3onlar bllan  noterlan8an bo‘lb, wularclan
brrncbl3l Tarkur banéw o‘r larkibl8a ol8n bobnT§
noTtenT, 1KKTcbl3l e3a banént8 bob larklblga 1nl8an
OTTTS lariiblt an8lalacll. 8bunt8clek, bo3b bancWar
{arblblLa bo‘18an tobli1 (kkblk) banckar bat Tay)ucl bo*13a,
nlar muul:alar blMan a)ralllS8an wmcbla nalural 3onlar oruaH
noterlan8an bo‘Hb, wlarclan blnncbl ya [MckreblMan
yuyonga aylli8anlart, ucblincblsl e3a tarkur tobla (kioblk)
banclnT8 bo3b banlcla 1vl8an o‘Tw 1§ {ariblw an8lal:a(H.
Portulalar, 1a’rlLar, leoretalar ya rastlar bat 3bu yo‘stcla
noterlan8an(r. Masalan, «2.2.1- leoreTta» kabl yorll*an
boUsa, Tarkur leoreta 2-bobnT8§ 2-bancl8a 1e§13bH 1-
leoreta ekanH8wuiA blclrac/

1.1. Ma(eTta(lk Tan " lyo( elewenwnarn.

Ma”eTaik Tanuylyor  (lo8lka)  Tal:etallkanT§
bo‘Utlanclan bln 3”7anéa o0°218a Tm3"aull {an ekanHS§L
Taduntcr. Bu banclld usbbu n3olant8 bayonMa rarur
bo‘lacH8an TaleTaink Tanliflyolning ba’2l blir eletenllanT
kellrarTr.

Barcba lanlar kabl Ta”eTainka bat o‘r aHIo3wWwa eSaclr.
Allbo barl7|ar, rasarlar ya tax3u3 bel8larclan lasbkl1 eiHb,
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nlarwng bar bin o‘r naybanéa yaxLl peb uabul ullingan
bel§laréan EboravHr.

Maletalikant§ alWlml barcba LUlar ya Tlalar
aHMbolannT§ blirlasbrasziclan Hora&Ar pgesak  yanS8Hsb
boYTayc ya bunsa 3abab TaleTallka barcba xalllar ncbun
ya barcba ManlaTT8§ a3o3ka bo*18anH8MacHr éeb o ‘ylayTl2.

Har/lar cleb gabul gliwan yaxLl bel%aTT% blir 3alr%a
Joyla$k%an blnkTasll «30 t» \a 30 21larTng yuworlla*Lllek
binkTasr esa «%ap» yo «Jutla» cleb alliisbl kaT bI%a
Ta YTl

MaleTalikanw§ yuuonéa aylLi§an arliitos! asoslLa barl/ar,
rauarlar, Taxsn3 bel8Mar, 30°2lar ya 8aplarclan Noyalatb
blLL8an yoxuy locla éeb alalacH

1Moéa (arklbkla ualnasb8an barlT uTtn§ LyTall <kEb
ablnycbl 1urH 1&clalart (3onlarT) uabul ufBa, wT
0 Tharwchbl éeb ablacll.

A8ar o0‘28arnycbl lagpl 3onlaréan lboral LiyTal ugbul
u3a, 1T 30n o X*aruxcbl éeyllackl.

Tarkibléa o0‘28armycbl ualnasb8n 1?0ma  3kal,
0‘28armycbl ualnasbua8an 1Mok esa, kon3(anl (o T%arTas)
(leb ablacrl.

Tarkiiméa n  la o‘28armycbl salnasb8an 3bakl n
0 2arT>cklLL 3kak| éeyllachb.

8bakl 0‘28awycbllannlig ugbul yUbkbl TMTKT bo‘l8an
(3bakl T a’no8a e8a bo‘lacHSan) Lilytallan TryTT 3kamn”
aTulaTsK 30Kka3l éeyllacH.

r¥a3a1an, X baululy 3on o‘28armnycbl bo‘18arncla, vsbbu

----1— 3baklTtng aTtulaTt3b 30ba3l x*+2 bo‘l8an barcba
X -

basilaly sonlaréan LbrakAr. ATTo, {-2;2} laréan blorla5l
bat 3on x o‘28arnycbl ucbun]o!2 Ly tal bo‘laoltaych.
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A8ar @3bakl bo‘Hb, n n la x{;x2,..;X,, 0°‘28arunycbllar8a
e8a bo‘13a, nw  <xy;x2 ) kabl yo0213b sabul yllingancHr.

Te§13bH o0°‘28arnycbllantn§ barcba }o\r wulyuwal-lan(la
3onw bllcHracHSan 3bakl 30nl 3kakl éeyllacH.

Ma”eTailkaéa «=» lendk barin 8§llalrla uabnl yllTh, u
LLIrH T a *nolar8a e8a ekanH8uwwu ayLLrTr:

1) blr eletenlldT§ LLFH 3bakbla yorll3blT an8lalacH,

Tazalan, 4n = ZST?

2) len8lata o‘nnH bo‘lacH8n wnT§ o0‘28arnycbllan
Lllyrallannl an8lalacH, Tasalan, (x+2)-(x-3)=0 wcbun
X =-2 YOKL X =3;

3) 3onH 3bakllatT§ l1en§ kucbHHS! (exkylyalenlHS§1) wi
an8lalacH, Tazalan, (a-+b)2=a2+2ab+b2;

ya bo3sbgalar.

3o°‘rlar ya Jutlalar orasbla «eta3», «ya», «yokb> 30°‘rlan
bo8‘loycbllar 3lrali<la keHsbl bir8§a Ta’lutcHr; TaletaHk
TanHulyolcla baTt bwu 30‘rlar Tanl'wly bo8§ Yoyckllar éeb
alaHb, wlar ucbun 103 raylsb(la «]», «a», «V» Kabl Tax3us
bel8Mar 13blalllacl.

Blror Sapéan «eTa3» 30°‘21 yoréartaa bosll yllin8an yanst
8ap benl8an %apTu, TKor! éeylMacH. Maszalan, A «a bauluty
3on Tmsbal» éan 1boral bo‘l3a, la «a baululy 3on Tusbal
eTa3» ée8an 8apéan Hioraklr.

1kkka 8aptn8 «ya» bo8‘loycbl 302 yoréarlla
binkl3blclan bo3sll yllin8an, lkkala §apnT§ bat ayT paylla
o‘nnH bo‘Hsbliclan Llora! yan§l 8ap nlarnT8 Konyunksryasb
éeylacH. Masalan, P «kyac'ral wucbbaé koelll13lyenllan
basilyly» é&e8an, A e3a «cM3knTTanin Taniny» ée8an
8aplarclan Loral bo‘l3; P «Kyaéra!  ucbbac!



koelLl13lyenllan baslsaly ya cH3knttanW waniy» “~apMan
1boraléilr.

1kkka 8apnT§ «yokb> bo§‘loycbl 30T yoréartéa
binkiisMéan bos3ll ylln8an, ayT payléa wlaréan aualll
bIKa3wT8 o‘nnH bo‘VBbklan lboral yan§l 8ap mlaTT§
(Uryunk3lyasl éeyiiacl. Maszalan, A 8ap yuuonéa8léek
bo‘Vb, B e3a «-1 éan kwoblk» 8Saplllan Lloral boYs3a, AuB
bo‘l8anéa «a 30T Tm3bal: yokl -1 éan Klcblk» 8apl8a
e§arTl2.

Benl8an rkkka M baTéa N 8aplaréan «a8ar M boYsa, u
bollla N boYacH» ko‘nt3bl(la bo3ll ullln8an yan§l 8ap
nlatt8 wplkalllyasr éeyHacH ya => bel§l yoréatMa
M N kabl yorllacl.

Benl8an lMNckMa K baTtéa b 8aplaréan «a8ar K boUYsa, lMaual
3bu bobla b boYacH» ko‘nT3bléa bo3W ullinSan yansl 8ap
nlatt8 ekyl\alenslyasl <leyllad! ya <= bel§l yoréatlla
Ko b kabl yorlacl. Bu ba’ran /LU loTonlaTa 1Tplkalslya
éeb bat yunllacH. «K bo‘M3sbl ucbnn b nt8 bo*H3bl rarur
ya yelarHcHr» éeSan 8apéa ekY1Yalenslya Tay)unééeil

M1301, ax2+bx+c Kyaéra! ucbHaé benl8an bo‘13t. A8ar
AP ya <2 8aplar ynuonéa8icba bo'Vib, T - «unt§ baulAly
Niiw Tay]ué» €e8an, P - e3a «nNT8 AxyTail Tusbal» ée8an
8aplar boY3sa, umyMaar o ‘nnHcLr:

Pnonn=>n; 2)Pn(10)=>T\ 3) Ay(7 A)o
«a baulsly 3on».

Bular§a 13boncb bosl yllsbT o‘anycblnT8 0°218a
ok ranwr.

Onyléa8l beMasblar™a baTt wmsbbum n3olanTt§ bayor
gayorTéa Ko‘p Tarolabalab Turcyaa! yllanur:

1)  «bar yanéay (ixilyony) x ucbun» ée8an 8ap utuTtlylk
K\anlorl éeylac ya V* kabl belSlManacH;



2) «3bunéay x Tay]uékb> cleSan 8ap Tcnywucllk b>antOrl
feylacH ya 3* kabl belSManacH.

3) A8ar T ya u bulun 3onlar benl8an bo‘lb, blror /
0‘28arnycbl 3bu benl8anlar ya wlar orazlcla8l barcba bulln
3onlart o0‘83b (T<n bo‘l8ancla) yokl kataylsb (T>n
bo‘18ancla) larllbkla kelta-kel uabul uM3a, UT 1=T,n Kabl
bel8Masbw keH3blb olartr. Masalan, 1=1,2,...n o‘rT8a
/=1n yornyTt 13blallsbTUTKT.

4) A8ar a, (/=1;n,ue npin>(lalar (3onlar) benl8an bo‘13a,
nlatT8 y18‘1(M31ya Ko‘payltastl 103 raylsbcla
n n

a +ta2+...+an="a,; ax a2 an=1Lla,
<= A

Kabl bel§Mayrr2.
m
5) \<n &N bo*l18ancla ]/’;1[/ = «! Kabl bel8ManacH ya nt “n

Maklonal cleb o*lacW. LW éan lasbgan, 0!=1!=1 éeb uabul
MIac™ ncbun n'!'=n-(n-1)! len8HkNT8 108N
ekanl§i8a 13boncb boalM uLL3b o30mncHr.

1.2. To‘plat

To plaT TaleTtalMkaTw, bo3langYek lwkuncka-larllian
bo'Vb, nT o Tlan 3oMarog lwkunckalar orgall (at(/lab
boYTaycH. 8bunt§ wucbun lo‘plaTt imsbuncbasl nusoWar
oruall UWkburilrllacH. Masalan, avcHlonyacla8l sliklenllar
lo‘plart, kulllbxonaclag§l barcba kkoblar  lo‘plaru,
Taklab(1a81 a’locbl o”mycbllar l1o‘plann, x2-7x+10=0
len8latant8 w<Hrlan lo‘plarTt, nalural 3onlar lo‘plarl,
8mylaryocla8l balular lo‘plarw, Oalakllkariw2cla8l planelalar
lo‘plarT ya bosbgalar lo‘plat LU3buncbaswa 11301 bo‘la
olacll.



A8ar NeplaTt%a 1e%ik bo Yaawan namklarTn% bel%T
Ko T3alll”an boba, u «kollda loplaT Tberli%an ieb
kr3oblanacl. Oéabla, lo'plaTT lasbliil el8an narsalar unt*»
eleTenllan eeyllacH. To‘plat, gaulayHK wucbun, 1olt
aHIbo3nnt bo3b bardan, taszalan, A,B,C,....X,Y,..., uNT8
eletenllan esa 3alny barfan, Ttasalan, a,\.c,/1,..X\y,2..
bllan bel8Manaél. Bbor x eletenl A lo‘plaTtnTt§ eletenll
ekaT xe A Ko‘nwsbeéa, eletenll etasH8§l eza X&A  (yokl
Xr A )ko‘nt3béa yorlall ya binncbl bolla «x eleTenl A
%a (e"r3k», NckTebl bollla «x eleTen( A %a 1e%l$ eTas»
éeb o‘ulaél. Maszalan, nalllral sonlar lo‘plarTw olayHk:

bl={1,2,3,4, .
bunéa 2eyY, HKOOOeK Tunosaballar o‘nnH; x1+5x-14 =0
kKyaéra! len8latant§ lMél2lan ac,=-7, xr=2 T ol3ak, -
7eK 2el/llboYaéb

To‘plarlarw wnlatt§ ektenMan cbekH 30méa yokl
cbek312 Ko‘p bo‘b3bl8a uarab 1kl 37 8a a”a”3b TUTKT.
AS8ar lo‘platT {a3bkll ul8an eletenllar cbekH 30néa boY43a,
bunéay lo‘plat ckekH loplaT éeyllalll. Ma3salan, Par8‘ona
polllexTka w3(inin 3lléenllan lo‘plart cbekH lo‘plartT
(a3bklM elaél. A8ar lo‘platnT§ eletenllan cbek312 KO‘p
boU43a, bunéay lo‘plat ckeblr loplaT éeyllaéb Masalan,
nalvwral, ]ui, Twmsbal!, loy 3onlar lo‘platlan cbek312
lo‘plartlaréa nin3ol bo‘laolaél.

1.2.1-*a’nl. BUlabart eletenl8a e8a bo‘lta8an lo‘plat
bo 3k /o plaT éeylach ya 0 kabl bel8llanaél.

Ma3alan, x2+1=0 len8latant8 basllyy Mélrlan
lo‘plarw bo“3belr.

1.2.2- 1la’nl. A8ar A lo‘plartn§ batvTa eletenllan B
lo‘plaTt8a 1e813bll boYsza, A {oplaT B loplaTnT% Ar3T
loplaTl éeylac ya AcB Kabl yorllacK.
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Bunéa «A (o plaT B <layollicH» yokl «A loplaT B T Ui
M5T» Eeb olacH. Bwu la’mllan umyl(1a81 wwmnosaballar
keHb cbluacl/: 0o4, AcA.

1.2.3- 1la’HI. A%ar AcB \a BcA boba A=B cleb gabul
ALnalll.

1.24- lanl. A (=1 lo‘platlarwng blHa3kTai
(yw Tclw) éeb, bar bIr eletenii bu lo‘plarlaréan auglll
blKa3TT§ eletenliclan LLbra* bo‘18an A lo‘plat8a ayllbhcH

n

ya A=Aln A2n ...nA,, yokl A=y A Kabl be*lanacH.

Masalan, A={1,3,5} ya B={2,3,4} berlan bo43a,
C=AunB={1,2,3,4,5}.
1.25- lanl. A (/=1m) 1lo'‘platlaTT§ KesrskTai

(ko pay(Tas) éeb, bar bIr ekteni bu loplatlaTtT§
barcba3TT§ eletenliclan 1boral bo48an A lo‘plaT8a aylllacH

o
ya A=AlnA2n...nAnyokl A=P|/1, kabl bel8Manacrl.

/=1

Mas3alan,
A={1,2,3,4,5,6,7}, B={1,3,5,7,9}
boY3a,
C=AnB={1,3,5,7}
boYacl.

1.2.6-1a’nl". A ya B 1lo'plaTlarTiw, ayrrrasr éeb, A
lo'platnT8 B 8a 1e813bM boYTa8an barcba eletenllanéan
1boral C lo‘plaTt8a aylllac/ ya n C=A\B owaH bel8ManacH.

Maszalan,

A={1,2,3,4,5,6}, B={2,4,6,8}
bo43a,
C=A\B={1,3,5}.

1.2.7-1a’nl". A*>B bo‘18anga, A\B ayHTa B loplaTtTn% A
Nacka (0 L rbbickw éeylack ya BAkabl belSManacl.
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1.2.8-1a’nl.  A8ar ga(/=1;«;ue N,n>2) 1lo‘plarlar
benl8an bo‘Hb, nlar Yo3Ma3Ma
C= x2 e A ((=1w} lo‘plat WrlM”™an boYsa, nt
A ((=1n) Neplatlarnt% (0 'T1 (Oekall) Ko 'paylTasl
éeyllacH ya

C=A xA2Xx...x An

Ko ‘nn3bl(1a yorack.

B12 ynsaonéa rr3ol LUnuasllla kelllr8an N nallral 3onlar
HO'plarw kabl umylcla8l 3onH lo‘plaTlar8a bu kur3 éayortéa
Ko‘p Talla turolaal allisblrw28a 10°8‘n kelacH. 8bu 3ababH,
unyMa unlarw kel n3bT 10217 lopcHK:

1) TY={1;2;...;u;...}-nalvral 3onlar;

2) 20={0;1;2;.7Taniny bo‘lta8an bulln 3onlar;

3) 2 ={0;£1;%+2;...;xu;...}-bnlun 3onlar;

4) N =|—:Te 2, ne AN-ralstonal sonlar;

5) 7-1rral310nal 3onlar;
6) K=<un" =(-00;+00)-ba™"y 30nlar;
7) $0=]0;+00)-Tanl"ly bo*lta8an bauxury 3onlar;
8) K+=(0;+00) -TW3bal ba™™My 3onlar;
9) K~ =(-00;0)-Taniny baalaly sonlar
lo‘platlan.
To‘platlar wm311(1a81 as3o03ly artallar  umyl(la8l
xo033alar8a e8a:
1). AuB= BuA; 2). AnB= BnA;
3). AMA=A; 4). AnA=A;
5. An(BuC)=(AnB) oC
6). An (BnC)=(AnB) nC.
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1.3. CblnuyH WHblasb

AylayHk, M lo‘plaw elewenllan n3itéa uo‘3blsb ya nlarnl
3on8a Ko‘paylT3b artallan anlulan8an boUsTt. Ya'rt
¥Yx,y e M nucbun sbunéay reM Tay|né bo‘l3tla, UT x ya

y 1aTtT8 yi8‘tcM3l éeb alaHb, x+y =r Kabl bel§Man3T,
baTéa Xx+y =y +x (koTTnlanyHkKk xo33a3" vya
(= +>s>)+2 = x + (y + r) (@330cClallyVIk xo033a3l) o‘nmnH bo‘Hb,
unéan lasbuan, M nT§ 3bungay 0 (nol) (leb alaluycbl
eletenll Tay)mé bo‘l3Tkl, x+0=,1 balanlsT; 3bu bllan
bir8a, xeM ya AeK (J1-30n) ucbun nlatt§ ko‘payiras!
éeb ablunycbl ya Ax (yokl xJ1) kKabl bel8Manuycbl M
lo‘platTn§ eleten!l Tay|ucl bo‘Vb, bu atal ucbun

nNno=0,1x=x,0 x=0, N1-(x+y)=49-x+4-y,

A (/1 x) =p- (Ax) = (N w/i)ex, (N +[/)ysx = N mx + 1 ux

xo33alar o ‘nn bo*13T; buyeréa x,y,r*M\ J1,u"K éH\

I yaulcla, x1,x2,..xneM \a c,,C2,...,C,,

bo‘18anéa

cr x1+c2-x2+...+c,,-xn =2 Q'*,
VvV = /

Mikcla M lo‘plaTt8a 1eé15bH Bbo'Hh umT x1,Xx2,...,xn
eleTeniar slleTasTruw, cbir'wh koTblnalllyas cleb alalac/

A8ar x e m eleten!
n

X =" ¢ r X,

Ko‘nn3bcla 1Moéalan8an boYsa, uT x1,x2,...,xn eleTen(lar

slWeTasTT% cbirrgl koTblnablyasr owall 1[o<lalawan
(yokr gragacka cHLUgH {/bclalan8an) éeb alalalh
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1.4. HaMYVYy $onwing ab$olnl glyta(l

BerlM”an x kagrary 3onnT% ab3obl uryTai cleb u
Ta/ipy boYTa8ancla 3ku 30nNnNT8 o0 Twa, Tardy bo 1%ancla
esa wunT% paraTta-garsblswa aylllacH ya |x| kabl

Bel%llanacH.
OeTak,

Cwylcla8l  xos33alar o‘nnH  ekanH818a, 1la’nl8a
a303KTb, 13boncb bo3lM ull3b alyT eTas:

1). x>0, |x]|=]-x], x<|x]|, -x <|x]|, |[x]=0<>x=0.

2). X\<a<s-a<x<a (@=>0),

x| <a<=>-a<x<a.

3). I*xylSIx]+|7,

K/HVFM

4). nIx2'=|x|.

1.5. Kotbwa(onka eletenllan

Bu yeréa o°‘nnlasbitn3b, o‘rlnalrtasbiin3b ya KoOT-
blnalstya éeb alaluycbl koTbTalonka 1u3buncbalanT
KellrarTr.

AylayHk, n la eletenléan 1lasbkll lopS8an M 1lo‘plat
benl8an bo‘13T.

14



Benl8an M lo‘platwng n la elerelllarlllan T (asrT
alraHb olb  (I<T<n) {wh8an %urvuk o TMaskn3k cleb
alalacl. Bwu vyeréa blr xW eleTeniarclan 1lwlllb bu
eleTenllarT]oylasklT8k larHbl blMan/awlanTcbl %uruklar
r ($aw) Y%urublar cleb yabul uyllinacl. Bu usmubla 1urf8an
8urublar 3oww A™ blMan bel8Mana(l.

A" =un-(n-1)-...-(n-/a +1) (1.5.1)
o‘nnHcAr. Buw Talewalk 1némkslya usmll yoréaniéa
13bollasb T TK T. Ha¥V\al<Man bar,
1) T =1 bo‘l18anga A\=n bo“Hsbl ayoncHr;
2) T=kK— ucbun (1.5.1) o‘nnl éeb larax uMfayHk (\< k <W;
3) T =k wucbun (1.5.1) nl kellinb cblyarayHk.

Bunt8 wucbmn K- 1 la elerenléan 1urM8an JP~' 1la
o‘nnalasblinsblatlMg bar bT8a wnéa ualnasbra8an
n- (k-1) =n- k+1 1a eletenllaréan bar blnT birlasbltb K
la eletenléan LUrM"an o‘nnlasbln3blar8a e8a bo*H3blT12T
e’'bora ol3ak,

A*= Akx-n-K +1)=n (n-\)-...-(n-k +1J)

w, ya’w (1.5.1) lortmk T=K ucbun bat o‘nnH
ekanHSwW olatlll2.

JeTak, (1.5.1) lNortnla 1<T<n wucbunlo‘§‘nértr.

Benl8an n la ektenlldan n (aclan plib 1wM%an
o mblaslWl nMarT o tTalTasblTsblar geyllacl ya nlartr§
soww P,, bMan bel§Mana(A.

OerTak,

Pn=a:=n(n-\)-..,\ =\ (1.5.2)

Berl8an n laeletenl(lan T laéan yllb 1url8an a"all” bllla
eletenll bllan bosbualanéan lary ufunycbl Surublart n la
eleTenlinian T laclan ulldb lwh%an koTbTal$lyalar éeb
alalaMyamnlaTtr8 3071 C" bllan bel8ManacH.

15



A8ar o‘nnlasbinsblar(la T la bir xM eletenllarclan
LrM8an bwgX nlartn8 Joylasblsb {ar"blan bllan blib-blnéan
Mary nvebl PT=T\ 1a Surublar kotblnalslyalaréa bl/a

Surmb  éeb  gabul  ylUT3blT  (ynyonéa  kinll8an
koTblnalslyalar LLsbuncba3! a3o3léa) blzob8a 0l3ak,

MorTmlaw olarwr, yokl
nin-\)-...(n-1 +\)

bun yeréa 0!=1!=1 ya n>2 bo‘l8néa n\=\-2 .. n
ekanMs8irtesblarTr.
A8ar bo‘sb lo‘plat bar uanéay 1lo‘plat8a H3T
bo‘b3blT ya wu ya8ona ekanb8lt e’lllior8a o!3ak,
o‘nnlasblT3blar ucbun An =1 boYaéb

Ynéan "a5b™an, (1.5.1) Nortular
nm - fd
Ko‘nT3béa yorsak, u yauléa JI°= =1 ekanb8l keHb

cb™VaéN,
Xnéé! 3bnn8a o‘xzbazb, CO=1T1 bart olarTr.

1.6. “n(on buworw Norrnlasl

Oby Ta”eTailkaw o°‘r§8at3béa ya mtn§ narany batéa
ba'2l - blr ataby Ta3alalant yecbl3béa Ayn{on binoTl éeb
ablanycbl (a+b) Il baént8 n-malllral éarajastl

Moéaloychbl
{a+Bn= " C rankb (16.1)
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lortnlaéan lNoyéalawisb8a 10°8‘n kela/
Bn yeréa C" 1lart binorlal koeMlllLlyellllar éeb alasb

uabul yllin8an bo‘bb, ular ucbun samnyléa8l xo83alar o ‘nnHELr:
)0 MK _ T
oo (1.6.2)
2°. C” +Cn-C.-.
Bun xo83alaréan Noyéalatb, (1.6.1) w TaleTtabk Ténk3lya
n3nH bllan 13bollaybk.
Haulaaléan bat, apOya bpObo‘l8anéa (ak3 bollla, biIr
baéTn§ éara)asl8a e8a bo‘bb ucALITT):
a) n=1wucbun (@a+& =a+b=C°al-b’°+C\a°bx (1.6.1)
lortmnlanT§ 10°§‘n ekanHSl8a 13bonch bos/1 ullarTr;
b) n=T-1 wncbun (1.6.1) lortmla o‘nnb éeb [arar
yllanur:

(29
c) N=T ucbun (1.6.1) Tortmla o‘nnb bo‘U3blT
Ko‘r8alarw? :

(a+bTr={a+bDF Ha+b=IL| mbKle(a+b)=
\KO

= ]JCC*lea(T¥Hdmbk+"C*Y "W -bk# +=
gl & T

T2 T-1

=am+ X C--1-a™ * +X C™ okKk KN —
A=1 *=1

=a-+2(C*“ +C ,)<>*m*+4-.8% (--a-* b>,
4 *f)

ya’'t {a+b)T= lfOCnaT« s« Kebb cbluél.

Oertak, (1.6.1) blynlon blnorT !ortnlasl ixilyony nalural
nucbun o‘nnbeélr.

17



(1.6.1) lNorumla<la b w - b blMan alta8blinb,
(a-bY :Elcé'l )C‘a-‘b*

[lorTnlart olaTi2.

AS8ar blnortal koelll151yenllaTTt§ yuuonéa kelllnl8an
(1.6.2) xo35alant e’Mbor8a olsak, ulart umylcla8l Paskal
3xeTas3l bo‘ytoba bl3oblasb “nlay ekanHS1w Ko‘rarT2:

n=0: 1
n=1: 1 + 1
4
n=2: 1 + 2 + 1
n=3: 1 + 3 + 3 + 1
=1
n=4: 1 + 4 + 6 + 4 +
1

-

11=5 1 + 5 + 100 + 10 + 5

1-bob8a cl<vr Tasbular

1. A={1,23456,} vya B={2,4,6,8} 1lo‘plarlar
benl8an. AnB=? A\B=? AuB=7? AxB=?
2. Cwuyl(la8llo'‘platlaTtT§ uays! bw bo‘sb lo‘plar:

18



a) x2-2nx+5=0 1len8latatn8 bulun yecblTlan
lo‘plartl,

b) 8w2x— 1en8latant8 Tmsbal yecblTlan

lo‘plarT.
3. A1)B=A; AY)B=B\ J1114=0 bo4sa, A ya B
lo‘platlar basblaTTa éeyrsb TUTKT?
4. 2 - bullln N nalural 3onlar lo‘plann boYsa, 2LU T
lopTs.
5. Onyl(la8lyo:TylaTtT§ uay8l b1 10'§8‘n?
1.1 1
2—'—2r l];|§|:+ H_2|-|
b) YaeK=>BxeK: x?+ax=0 o*‘nnH bo4acl.
6. nsbbmyornylarTt§ lo‘8‘nH8IW 1m3bunltns:
a) {x:xel?, x2=49}= {7}
b) {4}c {Xx:xe K x2=16}
c) {-3}c {x:xel?,;c4=81}
c) Mnbl—<{a} =>M\M-M\{a}
7. BT1oT éaralaslning yoylnTaslw 1opT§:

a) (a+B)6, Db)(x+y)\ c) >Xx-y[y™, 4) (3ar-1)7.
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1-bob bo‘yEcba o‘r bLUTT81rw 3wab Ko‘nng

1. Oapwn§ Tkon ée8ancla wtaT LLiBbunagl2 ya nnsa
uanéay wanllHly (1081k) belsl o ‘Naudackr?

2. Oaplatt8 kKon,ymnkblya5l vya c/2’ymnk5lya51
baullla witalarTt bllasl2?

3. 1npHkaclyaya ekYlYalenslya wralarclan lboral?

4. nTunnyHk ya Ta\)ucllk Kyanlorlan
LLisbmncbalanw kellInn§.

5. «To‘plat» 1msbuncbasl yanéay Ta’noT bl kracK?

6. Har uyanéay A lo‘plat wucbun AcA ya OCA
Tunosaballar o ‘nn/ boYaéTtin?

7. To‘platlar nsinga uanéay atallarw blasl2?

8. Benl8an eletenllarwng c"2¥VI™ kKotblnalslyasl ya
cb21uH 1roclalasbil LBbunllnns.

9. Haslaly sonnT§ absolml ulytall lo‘§‘n3ilk
TTalarT bllasl2?

10. blynlon blnorT Fortulastl yorTs§.
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2-BOB.BETE1LLUEYA]JYTBbAK "2AK1YA81M14C
EBEMEMBAM

Maxkur bobéa oy al8ebrawing gelertlnanl Lkbuncbasbl
ya nnt§ cblRluH lenglartalar 5131eta8lT yecblsbsa LLblybl
KeLLlrarvur.

2.1. Oe(erTwan{

Parar uflayHk, » :/=1n y=1n ne loplart
benl8an bo‘Hb, nTN§ eletenllan bo‘18an ay 1/)éalar nsiiéa
aninneHk atallar atulan8an bo4ar.

2.1.1-1a’Ur. Yuuyonéa benl8n lo‘platnT§ bar bir
eletenT blrtchl larHbA clelertTanl éeb alayni/2 ya
nTng ylytall 8llaincla sbu eletenltn§ 02l uabul M\aTr
([4] 816).

EncH, (n-1) - 1aibH clelertranllusbuncbas! aTuylangan
ée8an larar aso3sMa «-{arébH éelerttanlnl (2<ne bl)

a11 12 aln
a21 a22 a2n

(2.1.1)
a'nl an2

Kabl bel8Mab, nTn8 LUyTanw awulasb Tasszaclkéa
MyN~a8* yoréatchbl 1msbuncbalariu KT”arTr.

1) YoHy (8onronlal) ko‘nt3béa yorM”an {an,an,...,al
T (2.1.1) clelertTan(nT% r-3LUn ( 1-3alr - yexkXori\

2) ik (yernka!) ko‘nt3b(la yor an
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wy- winnl (/- u$lvn - \ekXor()\
3) (a,,,a22,...,.am)w e3a ca%onall (bo3 cKa’onal) éeb

alayTl2.

2.1.2-1a’nl.  2<pe/IC bo‘l8an(la (2.1.1) wlaribH
éelerwTanl a0 (=Lny=1,n) eletenlTtt8 («-/) - laribM
TTOon (TTon) éeb, Tarkur eletenl Joylasb8an
éelertlnanlnlng /-3aln yay'-u3LTT o0‘cbin3b na*yasMa bo3ll
ALLngan (n-1)- la/llbH clelertranlw alay T2 batéa Kabl
be~Mayniir.

Bu la’'nllan ko‘nnaclkkl, n- (arllbH éelerttanléa n2 la
(n-7)- larllbH TTOrlar tay”é bo‘Hb, ymuonéa8! laral8a
Ko‘ra, nlatT8 barcbasl aTulan8anélr.

2.1.3- la'nl. (2.1.1) n- {artHbH éelertranl a(

eletennnws al%ebrwk (oYcKnbickT éeb, (- D4yeMu T
alayT12 ya Au bllan bel8Hayrt2.

OeTak, bn la’n{8a aso3an,
A, =(-D)'WyMu (|=nd/=TN)e (2.1.2)

2.1.4-1a’nl. Hla/bH éelerttanlTng LyTall éeb
aln
& °2 ax

°m °m2 a.
(2.1.3)
W uabw! uManHr ([4] §16).
22



(2.1.3) nT§ o‘n§ (oToww clelerTTanlnT% birTcbl 3a(rl
bo {rcka yoyTasr cleb ymnlLacH.

2.1.1.1kkuwcbl (arHbH iieCertiwan*

A8ar (2.1.3) éa n=2 cleb o0l3ak, 2.1 J1-1a’nlbllan binncbl
larl/bH éelertranllmsbuncbabl artuylan8anH8l sababH,
(2.1.2) yoréatbla

- ~al\M\\ al2”12~aV\a2 a\2°2\ »

°2\ a2 y=1

yaT

(2.1.4)

02\ 02 ~ al\\°22 a\2a 2\
i olallli2.
1kkTcbl larllbH clelertranicla (an,a2?) cHa%onal bllan bir
ualoréa (aR,a2l) T yoblaTchbl cHa%onal aeb ymnlLacH.
(2.1.4) clan rkkTcbl laribU clelerTTanl gryTall cHa%onal
eleTeniiarl ko payllaslllan yoblaTcbhl cHa8onal ek Tennan
Ko paylTasw ayrn3l nalyaswa lengp%Tl Ko TaTrT.

1-MH801. 21 6=(—1)-6—(—2)-5=—6+1O=4.
2-nwol.
3Ta -co3a
=3TamTa- co3as(-co3a)=3T2a +co32a =1
co3a 3Ta
o -1
318l A = 0-[0-1-(-1) = /#2a + 1= — 1
1 A0 AC-A 1) co32a
4-MH801.
co3a 3Ta

= 2a + 2a = 2a +3T2a)= p.
_pata /3co3a pco32a + p$T2a =yo(cos2a +3T2a)=p
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2.1.2. Wbwcb! (arinbH JleMerwwan!

n=b bo‘l8ancla, Mckrcbl (ariibH éelertrtanl (2.1.4) blan
awiylan8anrigir blsob8a oHb, (2.1.3) éan

«n «12 «13

«21 «22 «23 — «11«22«33 + a 12«23«31 + «13«21«32
«31 «32 «33

«13«22«31  «12«21«33 avaZdP
(2.1.5)

Ww ob3b LlyT eTa3. Bu wucbincbl (ariibH (lelerttanlt
blobla3lTT8 asosly {ortmlasl bo‘Hb, uTnN§ o0°‘N§
loTonléa8! Hoéat boslM yllsbéa (2.1.3) bllan bir yaloréa
nckburckablar batéa 8anw pobla3! éeb abluyYcbl nsuar
Tay”™MCKHr.

1 nckburckablar pgolllasin  A303l wucblincbl (aribh
éelertlnanl <baSonab8a parallel ucblan e3a <lelertTanl
eletenllan Joylasb8an Twlalaréa bo‘l8an 1en§8 yonH
ucbburcbaklar cblraniir  ({asayymnrwréa). 0la8onalcla
Joylasb8an ya aylll§an ucbburcbaklar ncblanéa Joylasb8an 3
laéan eletenllart Ko‘paylTtb, (2.1.5) nT8 0‘n§ lotorcla8l
Mo«lanTt8 clasllabh 3 l1a bacllii, xvécH 3bunéay 13bT
(al3a22,a3l) yoréatrcbl (baSonal wucbun bat lakrorlab,

olt8an ko‘paylrtalart sarata-aar3bl 13boralar bllan olVb,
30‘n88! 3 labacbT bo3l uMarTr (2.1.1-rasT).

5-nH301.
2-10
3 -4 1=2(4) (-")+(-!) 12+3-10-
2 1 -1

—2-(-4)-0- (-1)-3-(-1)-1-1-2=
=8-2+0-0-3-2 =1
2.1.1-rasr.
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2. 8anus pgollasi Bu wsmlla wmcbincbl (ar"bH
éelerwTtanlnt8 blinncbl ya [Mekrtebl 3alrlanw mnT§
Jayonu”™a 103 raylsbcla lo‘ritcbl ya besbincbl salrlar ulllb
yonb, éelertrtanl (Ma8onall8a parallel ncblagan eletenllar
oruaH o‘lmycbl yana Ikkka c/aSonallar o‘lka2aruR. 1/lar8a
Joylasb8an wucblaéan eletenl:lart ko‘payltb (2.1.5) nT§
blnncbl ncbla bacbT ya b 13bw yoréatcbl (baSonal vicbun
bat balanb obnSan ko‘payltalar 13borablll gfararta-
Har8blsl8a o‘28artrb, 30‘n8l wcbla bacbt olatl2. HuckH
3bmn8a o‘x3basb 13bT clelertranlinTt§ binncbl ya lkkTcbl
nmsllnlant 103 raylsb(la lo‘rltcbl ya besbincbl wslvnlar
yllibyox13b bllan baT bajJansb T TKT (2.1.2-rasrm).

2.1.2-rasT.

2.2. Oe(erTwan(nws§ xo3salan
2.2.bleoreta. 2<wne/1”™ bo‘l8anéa (2.1.1) wlaribH
éelerttanl ncbun

=a.* [=1'n
0 (2.2.1)
1X 4 =], }=1n

1-1
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wmnosabaHar o‘nnHélr. Bun yeréa LU,- (2.1.1) nMaribA

ée{ertranlnT8 salytal, Ay e3a ay eletenlTT§ al8ebralk
1o*1<VirmycbBIcUTr.

13bol. (2.2.1) nT§ binncbl Tunosabai 1=1 bo‘l8an bol
ncbmn 10'8‘n ekanH8! s+lariibH clelertranl; ulyTtal!TT§
(2.1.3) 1larlléan kellb cblyacll C)ol8anlant Taletallk
Ténkslya m3amH bllan ko‘rzalarw?. Ayyalo, (2.2.1) nT§
brncbl Tnnosabal (2.1.1) s-raribl clelertlnanlnT% 1-3aln
boylcka, IkkTcbl3l e3a }-wlnT bo'yrcka yoyTan éeb
alaHsblt aylarT?.

n=2 wucbun (2.2.1) o‘nnll exkanH8T1l Ko‘r3alisb o3onclAr.

Maszalan, lkkTcbl u3llin bo‘ytobayoyllTaT 0l3ak,
2

N auAy ~~an™n +a2M 22 =—-alaA +aZan =/)2.
=1
C)ol8anlan baT xmécH 3bumn8a o ‘x3basb Ko ‘r3alllac.
EncK, (2.2.1) n-1 wucbun 10‘8‘n éeb nT n ucbun bart

108‘n bo‘T3blT Ko‘r3alaylk. Yunuonéa ayl8arrui2clex,

2 X 4 , = A,
7=1
ekanHs! «-{ariibH éelentnanl AyTtalt 18§ (2.1.3) la’ninéan
Kelb cbluyacH.
n>3 bo‘l8anéa yoréatcbl (n-2)/larHbH T Tor lusbcbaslLL
KTlaTl2.(2.1.1) n-LLUrHbW clelertTanl ay \a aTk (1*T1,]"K)
eleTeniarwa T03 (n-2)-lariibll TTor cleb (lelerrlnanlinT%
/- \a T-3ablarbl kaTiay- \a k-uzlunlanT o tkT3blan
ko3l gt an (n-2)-larHbW iielerTlnanl%a aylLUT 'v \a MyTk
Kabl bel%VayT12 (MyT/G M Ty, ekanlil rayskancHr).
EncH, /-3alr bo‘yioba clelertranl: yoylTasbl Marayl”™k:

7=1 7-1
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Bu yeréa (2.1.1) n-vmibH éelertTanl

eleten(TT§

(n-1) - lartbH TTON ekanM8lclan, wu (a-/)-lariib
clelerttanl bo‘Hb, ynsonéa8l lNarar8a ko‘ra, nTN§ wmcbun
(2.2.1) TunozabaMar o‘nnlvHr. 2<!“r bo‘l8anéa My nT§
blnncbl 8aln bo‘ylcba yoylTasl

M, = -aum T
1
bo‘Hb, bu yeréa <r=cro(/ - k), a0(x) e3a HeYIzayént§ bk
LLink8lyasl(Vr:
o x<Q
T xs0.
beTak,

CZEUT Y EUrR -
] ]*K:K
A K=

A=1

ya’t 5,=1>n, /=2;n T olarw2. Bu 3aMar bo‘ytoba
yoylTalar ucbun (2.2.1) n78 13boll(Hr.
1181vn bo‘yicba yoylTaT 0l3ak, y=2;4 bo‘l8anéa,
xuckW ynuoncla8i8a o “x3basb,

V, -E B«J1 =¢/|-E«n N
/=1 /=1

ekan81nl ko‘r3amsb TM TKT (but o‘unycblTng o0°218a
uoMuwuntr).

EwlW, C, =5, ekanHS8IT KO0 ‘r3ali8b bllroyaclr.
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y,=X>,,4,=2(-1)"4ynr, =
1=t /2

=«,M,, +E(-1T'y,E(-1)'a,MT( =

=2 7=2

=oMM,, +E(-1To,yE(-1)'0,,M T/ =

7=2 1=2

=ﬁqu,,+A](—l)y aX]M X) =Y A0 | .= 5.
7=2 7=1

Teoreta 18bollarkd/

(2.2.1) yoréarTtéa (2.1.1) wlarlbH clelertranl:Tn8
Aunyléasl xo88alanTtrabollasb TU TKT.

1). OelerTtranlnTt§ barcba 3aMant T03 w8lunlar
ulllb yo213b (éel:erttanlt lranspotrlasb) unt§ ulyTabu
0‘28arUrraych.

2). 2<nebl bo‘l8anéa clelertranltn8 IKKKa
3alrlannt8 (wlwunlannTt8) o‘nnlan o‘raro alTta5blTl3a,
nnt8 Ly Tall yarata-farsblgi8a o‘28ara<il.

3). 2<neW bo‘l8ncla 1kkba bIr xJ1 3alrlarSa
(v81mnlar8a) e8a bo‘18an éelertrtanl HAlytall nol8a lenSclr.

4). BTtar 8alncla8l (M3luwcla8l) barcba eletenllan
nol8a len§ bo“18an clel:ertranl Lily Ta1l nol8a len8clr.

5). Biror 8alncla8l (u3lutc'a8l) barcba eletenllan bir
XN  ko‘payluycbl8a e8a bo‘l3a, bu Ko‘payluycblT
éelertranl lasbuan3si8a cbluanb TMTKT, ya ak3Tcba,
clelertranlt blror 3on8a ko‘paylT3b ucbun unt§ blror
3alncla8l (u3llitcla8l) barcba eletenllant 3bu 30n8a
Ko ‘paylT3b blloyacHTr.

6). Proporl810nal 3alxlar8a (u3lunlar8a) e8a bo‘18an
(lelertrtanl: ulytall nol8a lenSclr.

7). A8ar <lelerttanlnt§ blror 3aTTé (M3UTTTSE)
bar bir elerenll y18‘rclAi<lan lboral bo‘l3a, 1 T03 3alnTn§
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(n3lWnTTé) eletenW berM8an éelerTtinanléa8l To03 3alr
(n3inT) eletennTn8 TO3 ULO‘3blnycbBblan, Lol8an 3aiilan
(n3miMan) e3a benl8an éelertranl TO03 3alrlanéan
(n3lnnlanéan) lboral bo‘18an éelertranllaTTt8 yl§‘TcH3!8a
len8LLr. Masalan,

A+ <42 L, 2
aA R A2 AL

8). Oelertranl blror 3aln (n3mxw) eletenllan b o”a
salrlar (n3ruMar) TO3 eletenllarTT§ cbirxyl
koTblna”yasll an /lora! boYsa, n nol8a lenScHr.

9). Oelerttanl blror 3aln (u3lLT) eletenllan8a
bosbua 3ain (M3iT) To3 eletenllanT blina 3on8a Ko‘paylTb
uo‘3bllsa, unT§ Liytan o‘28artay(M.

1-xo033aT TaleTank Inéukslya namHT uoYlab ya (2.2.1)
éan loyéalatb 18bollasb TMTKT. Hauylualéan bat, n=2
ncbun unt§ o‘nnH ekanH8wa beyoska (2.1.4) &rrulaéan
lMoyclalawb 13boncb boslM yllsb o3zonllr. EncH, (1-7)-lariibH
éelerttanl ucbun bu xo33a o‘nnW éeb [larar alllb, uT n-
larl1bH éelerTttanl ucbun 13bollayMik. ASar ylytan Onéan
1boral benl8an (2.1.1) rc-larfbl1 éelerttanl barcba salrlant
T03 wu3llnlar ulllb yo2i3béan bosll ullt8an éelertranlTt
benl8an8a lraTponlrlawan éeb alab, unt§ LjyTanlll /)’

blMan belSMasak, nnT8§ brncbl 3aln bo‘ylcba yoylTasblan
[Noyéalatb,

B;:"/l(-lT'°»K ~ =a,

w olarl2 (M* orgya/l My Tn§ lranspowrlanSawl
bel8Man8an bo‘Hb, ylTt8an &rar8a ko‘ra wular wucbun
M'=My <H).

2-x033a bat xvécM 3bun8a o0‘x3basb 13bollanalll
Butn8 wncbun n=2 bo‘l8anéa beyosla (2.1.4) &an
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lMoycblarwb, n>3 bo*‘l8anéa e3a clelertranlnT8 o‘r o‘rrcla
uol8an 3aln (u3lUT) bo‘ykba (2.2.1) yoyMTasTE yo2i3b
KoyacHTr.

3-x033a 2-wn8§ nalyasl 3lralicla keHb cbluacH.

4- ya 5-x033a mnga uayé uylln8an 3alr (n3lUn) bo‘ylcba
éelerTtTanl yoylTasllan Noyclalatb 13bollaraci

6-x033a 5- ya 3-1aTT§ nalyas! 3lMaiéa keHb cbluacH.

7-x038aw Kc/rzasb ucbun eletenllan yl18‘T(Lar<lan
Mora! 3alr (u3lun) bo‘yicba éelenTtnanl yoyllTa3sblan
lNoyclalarwH kerak boYacl.

8- ya 9-xo88alar 7- ya 6-lartn§ nalugslclir.

Bularclan lasbuan <lelerttanlnt8 yana bliia xo33asilt
1801812 kellrarTr.

10). n-larllbH A ya B éelentnanllatT§ eletenllan
yo3kasMa eletenllan

cO—,aMp> @O~ alkk

(ortnlalaréan bin yoréatbla blsoblan8an C éelertran(
ncbun
C=AB
o‘nnH(Hr. Bwn yeréa au A B, cy esa C
NelertranllatT§ /-3aln yay-u3luT eletenlnclir ([4] §13).
5-1111801.

2 1-13

2 3-210
Sq§11‘43-31

2 0 13

clelerttanlT bl3oblans.
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Yecblsb. 1Muwicbl mn3lln eletenllant -2 8a Ko‘paylTb,
binncbl uslln 103 eletenllan8a, 30‘n8ra -3 8a Ko‘pay!wb,
lo‘ritcbl n3lun To3 eletenllar8a Lo‘3b3ak, 9° x033a8a Ko ‘ra

4 1 -1 6

4 1 6
1 -2 1 -3 L e o
0 3 -3 10 UT-»b

0 3 10
0O 0 1 0

=-(-80-30 +18+120-10 + 36) = -54.
2.2.2-(eorerTa. 2<ne N bo'18arkla  A-LUVBH
éelertranl ucbun

2X 1 =3mH = *=1;n)
¥ I'>nnn

Tunosabalar o‘nnHcAr. Bu yeréa A”-Kroneker bel8151
(lebalaHb, p&bl, "&N bo*‘l8anéa

13bol. (2.2.2) wn8 binncbl TunosabaHéa 1=k,
1kkTcbiBl(la esa ]=k bo‘l8an bollatT§ I3boll 2.2.1-
leoretaéan keHb cbluyacll. OeTak, binncbl Tnnoszabaléa 1/1
ya Llcktcblsbla e3a ]"k éeb larax ufM3ak, nlaTtT§ 0‘ng
lotonlan nolllan Mora* boYacH. Cbap loTotcla8l lMoéa e3a
(2.2.1) 1lar aso3Ma blinncbl TunosabaMa biIr xI' /- ya k-
3alrlan, HckrcblsMa e3a bir xIy- ya &wsllnlan tay)u(l
bo‘18an éelerttanllar 31&11cla nol8a IlenScHr. TeoreTa
13bolAancH.

Bu leoretaclan upmylcla8l xulosa keHb cbluackt:
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Oelertrnanl blror 3aln (u3Xunr) eleTenianT al%ebrrk
(o YUcUruyckMarwa ko paylTalanTn% yu Ynckbr (lelertTanl
aryralA”a , boskga 3alr (u3(mn) TO03 eleTelllarTtT%
al%ebrTk 1o 1 neickMarwa ko paylTalannT% yw, YnckBr esa
nol%a lenchr.

2.3. Oe(erTwan(yorclatmnla cbwsaH al8ebralk
(en8latalar 315(eta$lll yecM3b. KraTter Mortublan

AylayVK, n notalymtH n la cbRluH alSebralk
len§latalaTT§

Noalx, =c,; /=14n (2.3.1)

513letasl benl8an boY3T, bu yeréa ay(l,y =1,m)

5151etatn§ koelll15lyenllan ya ¢, (=1Lm) unt8 o0‘n§
loToT (yokl020(1 bacllan) éeb alalb, nlar benl8an (Ta’1umT)
1loctatar (3onlar)<ir, x] (y = 1,«) esa nota’lutlar(/r.

Benl8an (2.3.1) 813leTan 1§ Koelll13lyenllarl(lan nwli8an

(2.3.2)

W 313(eTaTn% <lelertinank (aTalo\cbls) éeyMacH.
2.3.1-1a’nl.  A%ar u3kbun n 1la x\ (/=1u) IL/oclalar

(3onlar) 313(eTaszl wuckun =c,; /=1n lewWklar
¥

o'rTT boY3a, bu ébclalar (3onlar) 313(eTasl (2.3.1)
313leTanTt% yecblTr AeyMacl. YecblTl Tay/uc! boY%an
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slleTaT blrf%alMa, Tcnync/ boYTasa, blr%alMa eTas
AeyHacH.

A8ar (2.3.1) wn§ bar lkkl loToww (2.3.2) NT8 An
alSbralk  (oYcKraycMswa ko‘payltb, 30‘n8ra, bwu
8lfleTanT8 barcba len8latalanTt bac/Bb uo‘3b3ak, 2.2.2-
leoreTta8a Ko‘ra

w olart2. Bu yeréa Ak (2.3.2) 813leta <lelertTtanltT§

N-n3lllw o‘nH8a (2.3.1) nT8 o‘n8 loToTT Yyo02l3b bllan
bo3lM ylnnb, nlart 3lleTaTw yornaTchl clelerTTan(lan
éeb alalac1

0x1r81 olt8an nalyat barcba K =1,n ucbun bajanb,

O gy=0y; y=1n (2.3.3)
8l3leTa8a kelarl2. Bu 3bakl altasblws8blar najgasMa boall
uylln~an,  (2.3.3)  318letanl (2.3.1) nT8  yecbInH
HAanoalanMn3blT ko‘n3b LIy T eTa3. A8ar

n

(2.3.4)

X 4 > >0’ 1 =x'n

sbar* bajar/Ba, ywuuonéa bajanl8anlar eleten!ar 3bakl
altasbllnsblaréan 1#ora! bo‘'b, (2.3.1) ya (2.3.3)
818leTalaTT§ ekYlYalenl bo‘Wibl raysbarkbr.
EsblTa. (2.3.1) 813leTaéa eletenlar 3bakl
altasbllnsblar éeylg8anéa unyMa~artLUsbunarTr:
1) (2.3.1) Tn§ 1xllyony len8laTa3TTé barcba bacllanw
noMan a1 3on8a ko ‘paylt3b yok! bo‘l//Bb;
2) Ixyony MNckka len8laTtalanwné o ‘nnlanw
altasblrsb;
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3)1xinyony len§laTta3TT§ bacllan8a bosbua blror
len8latasl T03 bacManw blHa 30n8a ko‘payltb

yo~r3bl 3b.

A8ar 1*0 boYsa, (2.3.4)Tn8 bajarllBbl keHb cbluacH ya
bu yauléa (2.3.1) ya (2.3.3) ekYlYalenl 313letalar bo‘Hb,
nlartng yecblrt ucbun

(2.3.5)

8a e8a boYaniir. (2.3.5) KraTer/ortublan éeb alalaci
2.3.1-*eoreta. A”ar (2.3.1) n nota4vTH n lacHTgU
al%ebrark len%laTalar 3bleTasTT” (2.3.2) (lelertlnanM
nolllan/argl bo Usa, nya”*ona yecblT”a e¥acHr.
13bo*. N1*0 boYsa, (2.3.1)Tn§ yecblrT Tay)uclb8lr
ymuonéa 13bollacbk Ya8onab$§!l (2.3.1) ya (2.3.3) 813letalar
ekylYalenlLlBlclan keHb cbluach.

Yecbrcb. A=2 3 =2-(-5)-3-4 =-22%0,

éeTak, 318letaya8onayecblT8a e8a.

A=7 3 =-35-9 =-44, A§:2 7:6-28:-22.
1 3-5 4 3
A, -44
A -22 22
x+2y-r=6,
2-nwol. 2x-3y +2r=2,
bx+y +r =12
513leTa yecbll3T.
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Yecbkb.

1 2 -1 1 O O
-7 4
A= 2 -3 2 2-7 4 £ 4
3 1 3-5 4
[ 4(7-5)=-8
5 1 -
A* O=> 8l3lewaya”™onayecblt/a eSa.
6 2-1 3 2 -1 0
7 1
A=2-3 2=21-3 2 =27 9 3=-24,
2 1 1 6 1 1 9
16 -1 1 0 O
-10 4
nr’=2 2 2 2 -10 4 =1 6 4=-40+24=-16,
321 3 -6 4
12 6 1 O O 10
A3=2-3 2 2 -7 -10 =1 6 =42-50=-8
3 1 12 3 -5 -6
X:é’.:ﬁ:gy y:_:ﬁzz’ 7:A_'.—_i_—_]_
A - A - A -
X =3,
Hayob y=2,
2= 1

2.3.2-(eoreta. A8ar (2.3.1) 88letanTt8 (2.3.2)
<lelertranll nol8a 1en§ (ya’w A=0) bo‘Hb wmwun§
yoréatcbl A; (/=\,n) éelerttanllan(lan blrorla8! nolllan
MaruH boY3a, (2.3.1) 313leta yecblT8a e8a bo‘ltaycH.

13bo*. Teoreta 3barl/l azo3Ma (2.3.3) 8l3leTa yecblT™a
e”a etasHS§! awuchr. ASar (2.3.1) yecblT8a e8a éeb larax
ullinza, bu yecblT (2.3.3)TN8 bat yecblnii bo‘Hsbl Kerak,

35



arnwo, buwng boYlsbl TwnkT eTta3. OeTtak, (2.3.1)
yecblT8a e§a eTas ekan. Teoreta 13bollarcll
2.3.3-(eoreta. A8ar (2.3.1) 313letant8 (2.3.2)

éelertranll [ bllan bir8a nnt8 yoréarcbl Ay (/=1n)

gelertranllannT§ barcbazl nol8a  len§ (ya't
ay=a=0, y=1n) boYsa, n yauMa (2.3.1) 813leTa cbeks!2

Ko‘p yecblT8a e8a boYacb yokl yecblT8a e§8a boUTtaycl.
13bo(. n=1 boY8an bollla 0x1=0 ko‘nT3béa8l len§lata
cbeksl2 ko‘p yecblT8a e8a ekanH§! TalutcUr. Enckl, n>1
boy8an bolTt uaraylk. Teoreta 3bar/l aso3Ma (2.3.3)
813leTa cbeksl2 ko‘p yecblT8a e8a ekanl8! raysbanclir. A8ar
(2.3.4) 3bai balanlsa, (2.3.1) baTt cbeksl2 Ko‘p yecblT8a
e8aH8! keHb cblsacl. OeTak, (2.3.4) 3bali balanlta8an
bolt leksbinb ko‘n3b  kMoyacr. A8ar  8l3leTa
Koelll13lyenllarTT8 barcbasl nol8 1en§ boY3za, (2.3.4)
balJanltayc ya bu bollla 313letanT8 0‘n§ 10TOT uanéay
boUlsbl(lan fsa’i narar  Oy=0, (/=1n) bo'Hb, blro/la

len8laTtatn§ o‘n§ lototcla8l 3on nollan laruH boYsa, bu
len8lata ackHyalll ekanl8l(lan 8l3leTa yecblT8a e8a
boUTaycH; 0‘ng§ lotoncla8l barcba 3onlar nol8a len§ boYsa,
813leTa cbeksl2 kKo‘p yecblT8a e8a bo4!3bl raysbanclr.

A8ar 8l3leTa koell13lyenllanéan blrorla8l, Tasalan,
adlp0 boYsa, /0 len8laTaTn§ bar Ikkl (oTow w bu nolLlan

MaruH koelll13lyenl8a boYll, 30‘n8ra wnwng yoréaniéa
HAol8an len8lartalarcla8l xk ualnasb8an baéTt yo‘uansb

TUTKT. Butn8 nadasMa /0-len§laTaéa xK noTayuT

yol8anlan oruall cbl2luyH Vocblanach ya /0- len8laTasl?
#ol8an len8latalaréan Mwl8an (n-1) notalutH (n-1)la

cbl2luH len8latalar 3131eTa3TT§ clelertranii (- )0y«
a'do
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8a l1en§8 bo‘Hb, n bat [A=0 bo‘l8nH81 3ababll, nol8a
lenScHr. Xwkb 3bun8a o‘x3basb bu 513leTanT§ yoréatchbl
pelertranllan bat nol8a len§ bo‘lBbl ko‘rsalla(H. 01T8an
8lsleTa wucbun yana leoretanT§ yuuyonéa 13bollanSan
ulstkla bayon ylit8an bollarclan b T yur bersa, Tasala bal,
ak3 bollla, >owpncla yllln8an 13bT lakrorlab, yana bliia
nota’kunt  yo‘uabb, len8laralar 3onbl  bllla8a
KaTaynranir ya bokaro. Bum Jarayon éayotlla blror
uaéatéa leoretatn8 yuuonéa 13bollanSan uyl8tllla uayé
ullin8an bollaréan bin yur berac!! yobl, ak3 bollla, oxi
oy/sal (2.3.1) noTa’lurlarclan blrorlasl8a T3balan Ox*o =0

Ko‘nTt3bcla8llen8laTa8a kelatl2 ya cbeksl2 Ko‘p yecblT8a
e8a ekanH3! keHb cbluacll. TeoreTa 13bollanch.
Bwn leoretaclan unyléa8!l nalya keHb chlsacll

nolLLlan Mauf1 boYacH"an) yecblT8a e8a bo‘Hblucbun ntng
ée~ertTtanii nol8a len§ (g =0) bo‘Hsblrarvr ya yelarbclr.

3-nwol. \2x + 3y = 3,
[4x +6y =6
5131eTta lek3blnlarT.
0= =12-12 =0,
3 3
Yecbiib. h,= =18-18 =0,
6 6
A2 = 23 =12-12 =0
2 4 6 -



313leta YckTcM len§laTastl 2 8a bo‘Hb,
(2x +3y = 3,
[2x+3y =3
8a e8a boYarTr. OeTak, 518leTa blr§aHkiia ya n cbeks!?2
Ko‘p yecblT8a eSacHr:  {(-1,5(y - 1);>>e K}

<=>2p+ 3>,=3<=>x=-1,5(y -1)

4-TIH8OL. (x+2y =3,
[10x+4y=7
313(eTa (eK3MrUar.
Yecbl$b.
A= > =0
10
a,= 3 =-2*0,
5 3__,
,112—10 S = 5*0.
OeTak, 513leta bilrg8allMa eTas.
X-y-2 =0,
5-111801. X-2y-2=0,
2x-4>'-2r =0

818leTan! yecblIns.
Yecbiib.
1 -1 -1 1 1 -1
A=1 -2 -1 =21 -2 -1 =2-0=0.
2 -4 -2 1 -2 -1
Benl8an 8l3leta bir JT3H ya ntn§ éelertranln nolSa
1en8M8! 3ababH 1 cbeksl2 kKo‘p yecblT8a eMacHr. 818leTtaTn§
ucbincbl 1len8latasl [Mckrcbl len8latastl 2 8a backb
Ko‘paylT3b nalyasl ekanHS8IT ko‘n3b TuTKT. OeTak,
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X-y-2 =0,
[x-2y-2=Q
3131leta benl8an8a 1en§ kucblcr. Bunidan
x-y =2,
[x-2y =2
818lewan! bo3l yllb, re K ixilyony 3on éeb larax ulllb, v
yecb3sak,

X =1,
\X = 2,

y=0, leK
n=o0

2 =1,

8a kelawl?2. bewak, { ( / e k}- 318leta cbeksl2 kKop
yecblT8a eSacHr.

2-bobga MOIr Tasbplar

1. OelertTanlT bloblans:

3 -1 2 -3 < coxa 3Ta
) -5 4 1 -4’ -3Ta co3a

a 1. a2z-1 b+c / -1
<0 a3 a2’ ) a2+a ab+ac’ ) 1 cl%Aa

la\ob: a) 17;

2. Ten8laTtaw yecbIns:

2 x2-8 1 4 X x+1 x -1
Y, 4 T 5 x xi2l -2 Vg X 2x—3
M yob: a) x=%4; b x=2;
C) X1=-1, x2=-4; M 1 3
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3. CblauyH al&ebralk len8lauwalar 813(eTa8lt yecblIns:

"ob:a) (1;4) b)(2;1) ¢)O0,

4. Vicb notayuTl ncMa cbl2luH len8latalar 513letablT
yecbIn§:
2X- 4y +3r =171, 2x- 4y +r1 =1
a) <X- 2y +4r=6; b)ex+5y- 3r=18;
3x-y+br=1 3x+y +9r=4
N yob: a) (2;0;1)  b) (5;2;-1)

5. To‘rl notaymntlh lo‘ra cbirlu/ len8laralar
8131eTaslll yecbln§:
X-y+52-21 =-8;
3X-y +4r-3( =-12;
X-3y+6r-1 =2
3x-2y+r-1=-11

M yob: (-1;3;0;2)

Oe(ertwan(lar naxanyas! bo‘ylcba bLUTWL812W 3wab
Ko‘nng
1. 1kkTcbl lariibH gelertTanl yanéay bloblanacH?
2. ucblncbl larVbH éelerttanl LUsbuncbasbl benns§.
3. TYcHTcbl lainl e clelertranlTr blzoblazsMa
ncbburcbaklar namHLW Ko ‘r5alts.
4. T/icbincbl lamibll clelerttanlw bl3oblasbéa 8anus
nm3nmHW Ko‘r3alTs.
5. rFlarllbH éelertTtanl bayMa LLsbuncba benns§.
6.0elerwTanl TTon ya alSbralk loYcruycbllan8a la’nl”
benns.
7.0elertTanlnT§ xo033alanTt kelllnns.
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8.nm la nota4utH n la cbl2iu/ al8ebralk len8latalar
5181etablt  pgelertranllar yoréatllla yecbl3b
Ko‘r3alrs.

9.Krarter lortulalanw yorT§.

10. 1 la notalmTtH n la bIr *n3b cbl2ia/ al8ebralk
len8latalar 813letabl nol(lan laryH yecblT8a e8a
boY13bInT§ raruny ya yelarH sbarint ay1t8.

3-BOB. YEKTOKbAK AbCEBKASLUEYC
EEEMELWIBALL

TabHy NanlatTt§ ba’rbblr bo‘Hrlancla lMaual 3on Ly Tall
blMan laysllanuycbl ya 8kalyarlar éeb alaluycbl ka!lallklar
ualon(la bat 3on Liytall bat yo‘nmalisbl bllan
layslllannycbl kanalklart o°‘r8awsb8a 108‘n kela(N.
Bunéay, bat 3on ulytall bart yo‘nall8bl bllan
layslllannycbl kaiaHklart xekXor kaHaWblar <leb alalacll
Ma8alan, urunbk, yura, ba]t, Ta3sa 8kalyar kallaHklarSa;
kucb, lerHk, 1e2latsb, Ta8nk TayéonTtT8§ blror
wlazl(1a81 kucblatsbl yek!lor kaiaHklar8a niizobliir.

MaleTalMkaéa 3kalyar kaviaHklarw 3kalyarlar geb alaHb,
nlart 3onlar yoskasbla o‘r8anllsa, yeklor kanabWart \eblor
1nsbuncbasl yoréarTtéa o ‘r8anfa(/.

OeoTtelnyaéa oécHy kes3ta LU3buncbasMan lasbuan,
yo‘naHsbll, ya’t Taydwnt blr ucbl bosblatsbl, lNckrcbl ncbl
esa OXT éeb ”abul ~"n8an kKe3Ta LUsbuncbasl bart
uarala(H. Yo‘maHsbW ke3tat Ta4wuTt laribcla olT8an
(benl8an), nTN8 bo3bl ya oxT éeb bl3oblanuycbl, 1Kkka
nuyla arylayél. Oécby ke3Taéa es3a unTt8 wucblanTt
aTyloycbl Yckka nnylalar lallibInT§ abarwyall yo ‘scbr.
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3.1. Yek(or (n3buncHabl

3.1.1-1a’nl. Bo3sblaT3k \a oxlr%l nuwla$l ko T3alll”an
(aTplan8an) ke3Ta (yo naskH kesTa) Yokl rkkMa
nw'lalaTTt% LWriablawan Ju/ii yeblor <l€b allb, blrrcbl
nw Ll mnT& bosbl, rKKTCKT e3a ucbl (oxT) éeyihacli.

Bosbl A, ncbl e3a B nuulaéa bo‘l8an yeklort AB (yobl
AB) kabl belSManack (yek!oTT8 bo3blT an8lalacb8an barl
bar éoillll blnncbl o‘nncla yorHwW). Ba’rMa yeklor blHa
3alny barl bllan bat bel8Manacl, Tazalan, a (yobl a) kabl.
Cblrtaéa yeklor Ko‘rsalkicbb ke3ta 3bakHéa lasylrlanacb
(3.3.1-rasT).

Bosbl bllan ncbl n3lta-n3l Lsbacl1Man yeklor nol uekXor
éeb alalacH ya 0 kabl belSManacH. blol yeklor yo‘nabsbb
eTa3HS§! atucbr, 3bu 3ababll, 1T ockHy nol 30T Kabl baTt
yorllacl.

Yeklor8a 103 Ke3tant§8 urmnbsl mtn§ TocluA (yok!

wnn1%l) peyMac. AB @ yeklor ToéuH

bel8Manacb. Payal§ta nol \elor Toclul nol8a (en8 bo‘bb,
nolllan/awW \eklor ToclvH Tunsba(3on bo‘Hsbl aTuchbr.

Moclul/ blr8a len% bo 48an ueblorT birlk \eklor (orl) cleb
alalacl.

3.1.2-Ca’nl". Parallel (0%T ckwuylarcla yobl blla ( o T1
ckTapa yolu\cbl xekXoHarT kollinear yek(orlar cleb alala(/
(3N1b-rasT).

KollUnear bo‘l8n a ya b yeklorlart a\\b kabl
bel§Manacl.

3.1.3-1a’nl". «Il b bo‘Hb, a8ar yeklorlaTtT§ yo ‘nallsblan
bir xM bo‘l3a, ular yo aH3blo3k (yok!l blr xM yo nal3kl)

<leb alalacH ya aTT6 kabl belanack (3.1.1¢c-rasT), a8ar
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yo‘naHsblan LUrHcba boYsa, “a*aTa-"a”3k" yo naHsk/ <leb
alaHb, a T4 b kabl bel8Manacl1 (3.1.1 a-rasrm).

/ a

3.1.1-rasu.

3.1.4-*a’nl. ASar a=bya aTT6 boYsa, a ya b lar len%

\eklorlar éeyllNacl ya a =b kabl yorllacl1 (3.1.2-rasT).
Bu la’rlan blror yeklorw parallel ko‘cbinsb nalya5l(la
boslN AHnN8an yek!or éasllabkl yeklor8a len§ boUlsbl keHb

cLLiac.

3.1.5-(a’nl". A8ar a ya al46 boYs3a, a ya b lar
NafaTa-"a3k™ yekXoHar éeylMalll ya a=-b (yokl b=-a)
kabl yorllacb (3.1.3-rasuu).

AB ya BA lar uarata-sarsbl yeklorlar ekanH8!

raysbanclTr.
a 8a uarata-sarsbl yeklorw - a Kabl bel8Mana(W.

3.1.2-ra3T. 3.1.3-rast.
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Cwylclagl xo33alarwng o‘nni ekanHSWL Ko ‘r8alBb yryr
eTas:

1). a~b<=>b~a;
2). a=bnb =c=>a=gc;
3). a=—-bnb =-c =a=c

3.2. Yek(orlar mnsitfla cMrisaH ataHar

Yekl;orlar nsHéa cbRlsH ya cbPR1LK12 bo‘l8an atalar
Tay)uclcr. Bu bancMa yeklorlar vsll(1a8l cbl21sH bo‘18an
nlart f0‘3bl3b, ayT3b ya 3on8a ko‘paylinsb atalan bllan
lanisbaTti2.

3.2.1. Yek(orlarw s10‘$blsb

3.2.1-4a’nl. Ber*an a y a b yeklorlarnT% yl%4nclT
Aeb, b yekXor bosblT parallel ko 'cbiIrl$k blMan a yeklornT%
nckwa kellUr™ack, bosbl a T w, bosklla ucbl e3a bnTt%

nckllla bo 48an c yek(or%a aylllacH ya a +b=c kabl yoracH
(3.2.1-rasr).

3.2.1-ra5T. 3.2.2-rabT.

Bu 1la'nlla kellinl8an wsnl yeklorlart A0‘3bl3bnT§
8eoTelnK m3nlanéan b1t bo‘Hb, T wuckburckak "o"<"a3"
(yokl wnck nwlld "oM"a3') <leb yunlldacH. Bwn boraéa
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parallelo%raTT goMasr bat Tay]ucl bo‘Hb, unéa benl8an
a ya b yeklorlatt8§ yui‘t<Hsl éeb, parallel ko‘cblnsb
yoréarweéa yeklorlatt8 bosblan bir niyla8a kelllnlSachb,
nlar8a umnl8an parallelo8rarTTng yeklorlar wnTWLWy
bosbléan cbluuycbl cHaSonab ugbl U (3.2.2-rasr).

Yeklorlart f0°‘3bl3bung mncbburcbak ya parallelo8ratt
LI01(1alanning ekY1Yalenl ekanl818a Tn3O/IM 13borncb bosll
uLUsbilayslya yflanir.

Yeklorlar 30T TrKKKaéan orily bo‘l8ancla nlaTTs§
y18‘TcH3l &Tuw, ckwp polina$l blan (a’rllbnacH, ya’bl
parallel ko‘cbln3b bllan yeklorlarclan KeyT813TT8 bo3blT
olT813TT§ ucbl8a kellinsb nacgasbla bosl yllingan 3bly,
cbR1yning binncbl yeklon bo3blT 30‘N§§! yeklon mcbl bllan
Inlasbliraycbl (31ML, cbRluw yopuycbl) yeklor benlSan
yeklorlatT8 yl§‘Tcllsl éeb uabu! ulliacH (3.2.3-rasr).

3.2.3-ra5T.

Yeklorlarii uo0‘sbBb aTab umyléa81 xo33alarS8a eSa
ekanb§l8a 13boncb bo3lM ullBb ozonchbr:

1). a+b=b+a;

3). a+0=g;
4). a—b<>a+b=0.
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3.2.2. Yeklorlarw ayT3b

3.2.2-1a’rll. BerM”an a \a b\eMorlarTuw, ayrrrai cleh
b xeblor blMan ywYnMw a \eklor%a 1lew, boYaHuwan
c \exlor%a aylllacH \a a-b =c Kabl  yoriacll

(6+c=a<>a- b=¢c).

a.
Ha

a a<0) &0>
3.2.4-ra5u. 3.2.5- rasrn.

Bu 1la'nllan ko‘nnaclki, yeklorlarw aywsb wulart
Yo‘sblsb8a leskan aralcHr. OeTak, a ya b yeklorlart

8eotelnk”xalclan ayT3b ucbun nlartn8 bosblanT, parallel
Ko‘cbln3b yoréatMa, bllMa nuyla8a kellln3b, 30‘n8ra, bosbl

ktcbl (b) yekloTT8 wucbléa, wucbl esa blnncbl (a)

yek1loTT8 wucbléa bo‘l8n (c ) yeklort uunsb kiloyacHr
(3.2.4-rasr).

3.2.3. YeklorT 3on”™a Ko‘payiin$b

3.2.3-(a’nl. BerM*an a \ekwooTT" beran A $on8a

ko pay(Ta$l Meb, “my*cra§" polllalar blMan an™anuVe® b
\eklor%a ayLllacH:

1) b-\f\-a;

2) N<0=>aT16,/1>0=>aTT&
ya b=Ha (yok! b=af ) kabl bel8ManacH (3.2.5-rasT).
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Yekloris 3on8a Ko‘paybnsb awall LLMbanéas!
xo33alar8a e8a ekanll8l8a I3boncb bosl wuyllbb o30ncir
(A,ped):

1). Ca=6;

2). AO=0;

3). la=aga;

4). (-l)a=-a;

5). n(arx6]=A ax A b;

6). (Ax/)a=Aazxuya\

7). Afua)=(A /Ha;

8). |Aa| =|/1|-|a .

3.2.1-1eoreta. AS8ar allbna”b boUsa, 3kunitay A
30H Tay/uc! bo ¥Ib, b=Aa lewlko 7TV bo Yad

b
1$bo(. Haulug{;clan bat, bu 3on ncbun \A|=+ bo‘Hb,
a

nwng 13borasl a TT6 bo‘lsa umsbal, a'b bo‘l3a Taniy,
6=0 bo‘l8arclaesa A- 0 bo*Hsbl raysbaricbr.
Keun kel8ancla, noMan /argll a \eklor yo'malllk,

aTTan =1 boY%an a0 \>exlor e3a, a \eklornT%
(yo mallknT&) bIrk\eklon (oll) cleballVb, nT W, uckun
a=aan

len%Hk ba}arLLsblT ayLUTi.
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3.3. Yeklorlar 81$(eTa3w w8 cbk™uH bo§ Nullk ya
bo8*Hu eTtasHK (erkHINK) (nsbmuncHalan

3.3.1-1a’nl. BerM”an a,(/=Lnne \ekXorlar
3lleTasr (loplaTl) nckun
+1,*-0 (3.3.1)
H
(en™Hk AL/ =1;n) 3onlarnT% barckasr nol%a len%

bo “1%aniia%Ta 0 TTW bo 73a, bu \eklorlar 3llleTasr cblrbai
bo% ' eTas (ck2™™ erkM), ak3 kollla, ck2™""* bo%
AeyVlacH.

«("=1;n) yexlorlar 8l8letas!l cblklsH bo8&‘Vy bo4lsbl
ncbmn (3.3.1) len8Hk A .(/=1;n) 3onlarclan aualll blasl

noMan lary1 bo“18ancla o ‘nnH bo‘HBbl kerak ekan. Bunéan,
a8ar yeklorlar 515letasl cbl2laH bo8§‘ Ty boYsa, wularclan
blro/la3kii siol§anlan oruaH cbl2IuH 1Axlala8b Tu TKTH §1 ya,
ak3Tcba, a8ar yeklorlar 815leTa3sTT§ yeklorlanclan
blronast! wuol8anlan oruaH cblrraH 1lMoéala8b TUTKT
boYsa, n1atT8§ cbl2IuH bo§‘HUHS! keHb cb™aén.

Onylpa8l rT3oHarT kellraniir

1) Moblan MaryH bllla a éan lboral boY8an 813leTanlng
cbl21uH erk ekanH§!8a 13boncb boal ullbb LlyT eTas.

2) Kollnear boY8an o ya i yeklorlar 3keTtasl cbl2luH
bo8‘HicHr ya, ak3Tcba, a ya b yeklorlar 3keTasl cb&"2/"4»
bo8‘HAa boYsa, ular kollinearcr. Haulsalclan bat, a 1 b
boY8ancla, a =b=0 bol ncbun bu auwcHr, aSar yeklorlar<lan
bin, Tasalan, a ¢ 6 bo43a, b=fAa boUyidbl 3.2.1-1eoretaéan
keHb cblipcH 3Jetak, -9 a+b=0 bodlb, A{a+A =0
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len8bk A ,=-A, 9 2= 14 O ncbun o‘nnH ekanHgl<lan a ya
b yeklorlar 313(ewebl cbl2lub bo8‘HuyA. A8ar a ya b
yeklorlar 818leTa8l cbivyll bo8‘Hy bo‘13a, a b ekanHSil
Ko‘r8all8b Ly T eTa3s (o‘anycbInT§ o‘r!8a bayola allarTr).
3). A%ar a,b,c \ekXorlar blla lekbllMa yobl parallel
lexl13Mklar(layolsa, nlarT koTplanar xekXoHar cleballllacil
Kotplanar bo‘l8n wucbla a,b,c yeklorlar 3l13letasl

cbl2iuH bo8&‘by boYacH ya, ak3tcba, bu yeklorlar cbirxub
bo§‘Vuy bo*13a, nlar kotplanarcHr. Haalualéan bart,
yeklorlaréan blror ]Julli81 «kollnear (Ttasalan, a 1'b)
bo*‘18an bol ucbun bu raysbancHr. OeTak, a,b,c yeklorlar
813leTtasl(la blrorta bat “"inbk kollnear bo‘lta8an bolTt
uarasb kiloyacbr. Bu bollla, yek*orlarT§ wucbalasl bart
nolllan larsb ekanHS81 aTa bo*‘Ub, nlar koTplanar bo*18anHst

ncbun parallel ko‘cbln3b yoréatllla nlatT8 bosblan bliia
nuula8a kelllnl8acb, blKa leki3Hkcla yousbl bat atucWr.

OerTak, bu yekloriaréan bl nt (taszalan, c) paralleloS8rarr

uolllasl yoréatbla uol8an 1kkMa3ltng (tasalan, a, b)
yo‘naHsblan bo‘yicba 1kkka yeklorlart§ (3.2.6-rastéa
a,lla ya6l 116)yl1§‘T<H3l oruaH 1/xlalasb TU TKT.

3.2.6- rasr.
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3.2.6-ra3téan c=«l1+61 .
EncH, a, Ha n 6l N6na*on b*O=>a, =/11a n

b\ =X2b ekanHS&1M bl3ob8a 01l3ak,
c=9dX+4 b= A+d b-c =0
OeTakK, A ,a+49 2+/1 X =0 1en8HK A 3=-1 *OboY8ancla

baJan18anH81 wucbun a, b, ¢ koTplanar yeklorlar 518letasl
cbR1a bo§ Va(r.
a, b, ¢ yeklorlar 818leTa31 cbl2luyH bo8‘Hu boY3a, n1atT§

KoTplanar ekanH81T koYsainsb uinytcblUk 1n8‘cUrtay(11
(tu3OH ba]ansbuwiayslya allarTr).

3.4. Yek(orwng o‘ucla8! proyek$lya8l

Ayyalo, o‘a LUsbuncbasHit kkkayHK. A8ar benl8an 10§‘n
cbl”1s<la yol8an bollla uo‘28*aluycbl Ty laT uarasak, u laual
1IKK! yo‘naHsb bo‘ytoba barakalMatsbl TM TKTW 81 awuclAr.
Bu yo‘nalsblarclan bl nT Tu3bal bo3bsa3siiili e3a Taniy aeb
uabul yMsak, b &1 cblwch Twba(yo nallk aTuylan%an
éeyllacH.

Musba! yo‘naHsbl lanlan8an 10‘§‘n cbl21iy o ‘y éeylack ya
o‘anin§ yo‘naHsbl éeylM8ancla, ntn8§ Ttusba! yo‘naHsblT
LWsbunartr.

0 ‘anlM§ yo‘nalsbl, oéallla, 10'§8‘nm cb./r"™a Ko ‘rsalkicb
fAo‘y13b blMan atalana(U (3.4.1-rasr).
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3.4.1- rasr.

0 ‘unlng yo‘naHsbl bllan yo‘naH3béo3b bIrHK / yeklor
nTNg orin (baisy) éeyllacll.

To‘8‘n cbl2iuéa wusba! yo‘naH3b / orl ya kooréralalar
bo3sbl éeb alaluycbl O nuyla lanlab olt8an bo‘13T. Il yauléa
, bn 10‘§‘n cblriy o”éan iboral ya mnéa yol8n M nuyla8a
0A/yeklorT TO3 Lo‘y13b TUTKT bo*‘Hb,
OMLUInTl =1*0 ekanb8léan 3.2.1-1leoreta8a Ko‘ra

OM =x/ (3.4.1)
T yo213b TuUTKT. (3.4.1) éa WX=OM bo‘lb,

OMTT/=>x>0, OM 14/ =>x<0,M nmyla O bllan n3lra-
n3Hun3b3a, x=0 bo‘b3bl raysbarkir.

OeTak, yuuonéa krtlWl8an o‘ynt§8 bar bir M
Twlasl8a (3.4.1) Yo3kasléa aty blia x 30nT T03 ULO‘y13b
TUTKTH 81T Ko‘rartr. ¥Ya, ak3tcba, bar bIr x bayluly
3on8a, (3.4.1) yoskasbla, aylli8an o‘aTn§ blila M Tk a3!
T03 fA0°‘ylMaél. OeTak, bunéay kTlU8an o‘uwng nusalalan
ya baululy sonlar 1lo‘plarT orasléa o‘raro blr Myta™1” T03bkK
Tay)ué ekan. Bunéay kTl 8an o‘uT Ox o4/ éeb notlab,
nnéa Oekall koorcnawlar 313leTasl kTl 8an éeb alayrT2,
batéa M nwla%a (3.4.1) xo3/asllla T03 go'yh™an x 3onT
nTN8 Koor<Mnalasl éeb alab, M(x) ko‘nT3béa yo213bT Labu!
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allartr. 8butn8clek, x 3onT OMyeklorTuw, koorcHnalllbl
éeb bat a”ayrTx.

Bunéay kTlLU”an Oekall koorétalalar 5151eTta3lT 3oriiar
0 </ peb alaHsbl bir8a tayuntcUr.

EsblTa. Ko‘ptcba, x 3on8a o‘ucla8l To3 nuulaw x Tn§
0'21 blMan bel8ManacH (3.4.1-ra3T8a uarans).

Tmmmmmmmmm e M, M2
_____ j — N £ 7 »X

3.4.2-TadT.
EncH, Ox o‘aTtT8§8 M,(X,) ya M2{x2) nualalan bllan
arylannycbl M2 yekloni sarasak (3.4.2-rasr),

MM2=(x2- x.,)i
ekanH§!8a 13boncb boslM ullkb ylyT eTaschr.
OeTak,
M,M2 =\x2-x X (3.4.2)
bo‘VBbl raysbancbr. (3.4.2) 3oriar /L nuwla

oraszlla%l Taso/a n)rrulasldr.

3.4.1-1a’nl. AB yeklornT% Ox 0 *Ma%! proyeksryasr cleh
nTw bo3bl ya wuckllan o *"a 1$bIr%an perpen-
cHkulyarlarnT% a3o3lan bo 4%an A] ya B] To3 nwwlar bllan

aTalanmycbl AX{ yeblor o'g bllanyo Nall3blo3k bo ‘1%ancla
AB1 %a, “aaTa-"a3k" yo NaHs3k bo 4%ancla - AIB1 %a,
nol yeklor(kT rbora! bo4Yar/la (A/ ya B\ lr uslla-usl

Ieen<la) esa nobi aylllacH ya npoxaAB kabl beldHanacH
(3.4.3-rasr).
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OerTak, la’nl bo‘yicba n pTAB =+AXBx bo‘Vb, bu yeréa

«+» 13bora AB, TT Ox, «-» e3a AB114 Ox bo‘l8an bol8a
10'8‘n kelacll.

3.4.3- ra3T.

AB yeklornt8 Ox o‘a yo‘nab3bl bllan bo3ll ul8an
burcbasgl (as,nOx)=y Tauunt bo‘lsa 3.4.3-rasrclan

n poxAB =|AB co5@ (3.4.2)

ekanHS8IT oHsb ylyT eTas.
(3.4.2) yorgatMa ya 3.4.1-la’'nml8a  aso3lawb

proyekslyanlng “my"c"a§8" xo33alant Ko°‘r3ab3b o03oncHr
(Ae)):

1). a=0vaz Ox<>npoa =0;

2)- nPoX*- a)=Jnpmnxa;

3). npox(atb)=npoxaxnpoxb;

4). A8ar a yek1loTT§ bosbl ya ucbléan Ox 3onlar o‘ul8a
1unsblnl8an perpenclkulyarlar aso5lannt§ (ya’t orlo8onal
proyekslyalannt8) koorcllnablan T03 raYlsb(la X/ ya x2

boYsa, npoxa =x2-x, boYacll.
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3.5. Yek(orw benl8an yo‘naH$blar bo‘ylcba (a3sbkH
e(nycbllar8a a®aH3b bekar! bawu!

Ayyalo, bu lusbuncbalarT (eblsHkéa yarayrtr. AylayHk,
lekisHkcla kollnear bo‘ltaS8an (cbl2lsH erkb) e, ya e2
yeklorlar (yo‘maH8blar) berlMan bo4st. Il yauMa, 3bu
lekl8Hkcla yolllycbl Ixbyony a yeklorT olsak, ,e2,a\
yeklorlar 515leta3l koTplanar bo‘Hb, mnlar cbitasH bo§‘Ha
ekanH”éan a1 e, ya e2 yeklorlar owgaH

a=xel+ye2 (3.5.1)
Kabl cbl2lub Mo(1ala8b T TKT bo‘Vb (3.3-bané8a uaransg),
A e2} lekiarikela§l barm (yokl barii yekbrlan\ x yay 1ar

a\ekloTT% KoorcUnablarr, (3.5.1) nT8 0‘n8 1oTtoT barm
bo yrcka yoyl'Tasr, xexya ye2 lart e3a lasbkl1 elllycbllan

cleb alalacll ya a(x;y) yokl a=(x;y) yokl a={x;y) kabl
yo213b8a keHsblb o0laTl2 ya uT (eblsVkéa koorérablan
bllan benl8an yeklor <xbalayrT?2.

a(x;y)=0<>(x=0/>=0) ekanH§! raYysbancHr, ya’w
<5(0;0).

TeblsMkéa benlSan 1kkka yo‘naH8blr (yexlorlar)
or/aréan (bIrHKk yeklorlaréan) iora! ya perpencHkulyar
bo‘18an bolw uarab, ularw /.,y kabl belS8/ayHk. OeTak,

| =y =1n/+y .
Markur leklsbkéa blror O nuylat oMb, T orin / éan
Lbral Ox ya y éan Llbra* Oy o‘ylatT8 MTWw Ty bo3bl éeb

uabul uflayHk (3.5.1-rast). Bu (eblsbknt™ IxWyony M

nusla8inl olTb nw O nuuyla bllan iiasbraycbl OM  yekloriu
umnb, nnt§ Ox ya Oy o‘ylar8a proyekslyalant TO03
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raylsb(la np OM =x,np-OM =y éeb belS8Ma3ak, leklsHkcla8l

bar biIr M nuyla8a Ikkka Sonlarung yagona (x>>) TO3
KeM3blT Ko‘rarw?2. Butn8 ak3tcbasl bat 1o'8‘ncHr, ya'r
lkd1la 3onlatT§ bar bir  (x;y) ]uiiH818a ywmuorléa8l
lek13Mkning ya8ona M nmalasl 103 kelach OeTtak, bu
lek13knT8 nuublan ya 1kklla 3onlatT§ larmblasb8an
JuiAnNklan oraslla o‘raro bir alyTtalll To3Hk Tay”mckr. Bu
aylll8anlar8a a3o3latb, lekbllk nwLLI3M M(X;y) Ko 'nT3bla
bel%la3k8a, x ya y lart wunT§ koorcHmalllan, x T
abs3srssasr, y T e3a oriiTalasl cleb kaTcla Ox T ab33”3abr,
Oy T e3a orclTalalar o €/ cleballl3k™a keli3sblb 0laTl2.

Bun wsml bllan wke*l8an 8l3letan! lexklsMbla Oekar!
koorcHna(alar 3llleTasr éeb alalac/ya, oéaléa, nt KOy kabl
bel8anacH.

Yuuorlla8Marclan ko ‘nna<Vkl, a8ar Oekar! koorcbralalar

815letasl KTl 8an leklslkéa yolllycbl ixiyony a
yeklort 813'eta o‘alannt§ orllan / ya y lar bo‘yicba
(a3bkIl elnycbllar8a aJralsak, (3.5.1)
a=x1l+y]
Ko‘nT3bT oHb, bunéa
X =np-a, y =np-a

bo‘Isbl raysbaricbr. Bu bollla, / ya y orlart (ekblirbla
Oekar{barT clebalayT!2.

Ox - absB183alar o'aiii yoiiy (S8onranlal) bolallla (éeTak,
Oy - orcMnalalar o‘umii LLE (yerllkal) bolallla) oH3b oéainT
(an’anasu) 3aylab uolanu2 (3.5.1-rasT).

l-e3blTa. TekisHkéa Oekar! koorclnablar 315letasTl
ba’ran koorclTalalar lekbl1%l éeb ymnLLlacH.
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Xl

35148l 3.5.2-185T.

EncH, Maxoéa e, ,e2,e3 yeklorlarwuné Kowplanar bo‘luagan
818leTasl benl8an bo43T. Bu yeklorlatT§ bosblw blita O
nnula8a kelllnb, orb e, yek10oTT8 blrHk yeklon e (*=1;3)
éan lboral bosbl e§lallisan O mVa(™a boY8an wucbla
Ox, (/=1;3) o‘alatl oYkaxayHk. Il yauMa, yo‘naH8blar

KoTplanar boYUTta8anHS8! 3ababH bu 0‘alaTT8 bar lkklasl
oryaH blina (éeTak, Jarnl 3 1a) lelinslk oYac. ATuMK mcbun
nlaréan bliiasbl, Ta8alan, 0Ox1 ya Ox2 o‘alar oruaH

0‘lnycbl3Tl olayHk (3.5.2-ra8T). Paxoéa a yeklor benl8an

boYsa, nT parallel Ko‘cbIn8b bllan 3.5.2-raswéa8l(lek OM
bolal8a kelllnl8an éeb arax sllb, M nuula oruall Ox3 0‘A8a
parallel 10‘8‘n cblas oYkaxsak, un yuuonéa aylllgan

lek13bkT bkor MO nuulaéa kesacH. Il yauMa, OMO yeklor

Kollnear boYTa8am ex ya e2yo‘naHsblar (ek13H81éa
yol18anH§1 3ababH n T (3.5.1) ko‘nT3b(la Moéalasb TU TKT:
OMO =xe, +ye2.
3.5.2-rasrclan OM =OMO+MOM ya MOM |leb
ekanb”Llan MOM =reb bo4Hs,
a=xe, +ye2+reb (3.5.2)
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Ww olarl2. OeTak, [aroéa koTplanar bo‘lta8an wucbla
el,e2,e3 yeklorlar benl8an boYsa, Ixilyony a yeklorT ular
yoréatlla (3.5.2) ko‘ntsbcla cbl2iyH 1M)galasb TUTKT
ekan. Bwunéa )Xe2ev w /aroga baru, x,y,2 lart a
\ekbrTw, koorcHmaklan; (3.5.2) nT§ o‘n§ loToww barr3
bo § kka yoyWTaxr, xex ye2, reb lart esa (askkl1el\ckMarl

éeb alalacll. Bu bollla a yeklorT

a(x-,y;r) Yokl a =(x;y;r) yokl a={x\y,2}
Kabl yo213b8a kelsblb o0latl2 ya mT koorcHnalalan bllan
berlA”an \ekXor éeb a™ayrtr. 0(0;0;0) ekanHS! raysbancHr.

Yunyonéa ulln8an Tmlobaralar8a asoslawb, [aroéa
ncblaclan orMu, yeklorlarclan ®ora! 318l;eta cbl2iuH bo§‘Hy
boYacH ée8an xnlosaTt cb™a™3b TUTKT.

Paroéa benl8an ucbla yo‘nalsblar (yeklorlar) orWaréan
(bIrHK yeklorlaréan) Jlora! ya wular ~W”uld  blMlan
perpenclikulyar bo‘18an bolTt uarayHk. yaullla, yvuorllia
KTl 8an o‘dlatl 7103 raYlsbcla Ox-ab35l35alar, Oy-
orétablar, Or- appHkablar o‘ul éeb alayT12 ya mnlartng
orlanT T03 raYibcla /,y[ éeb bel8Mayrl2. Ox ya Oy
o‘uylannl yoWly (8onronlal) leki3Hkéa yolacH (an’ana8a
a3oslatb) éeb lNarar M1at”2 (3.5.3-rasrm).

3.5.3-ra5t.
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Bu bollla (3.5.2)
a=xr+x/+rk
Ko‘nwsbuw olalya a =0OM ekanl”~éan M nuvyla x,y,r

koorcbnalalar8a e8a éeb, M(x;y;r) kabl yo2l3bT
3barasbanur. LU éan lasbuan,

X=np.OM,y =np.OM, 1 =np-OM
exanH8§!1 raysbanclr.
Bunéay kTllean 313letat /axmYa Oekarl koor<Wnalalar
sbleTai, {rfyA es3a/arocla Oekarl barw éeb alalacH ya

Oxyr Kabl bel8lManack.
2-e8la(ta. Paroéa OekaJl koorétablar 313letaswl
kooblTa(alar/aro3r ya bar lkkrla koorclinalalar o ‘alan oruab
0 ‘LLycbl (e&3HKT koorcbnablar lek!3H8! éeb ymnlLLacH.
Koorcbnalalan bllan benl8an yeklorlar ucbun unyMallar
o‘nnb ekanH818a 13boncb boslM yllsb Ly T eTas.

a{xx;y,;r,), b(x2;y2;r2), x,;y,;r,en(/=1,2), e K bo43sT:

1) a=bo(x1=x2nyl=y2n21=r2);

2) 0(0;6;0);

3) atb =(x1tx2;yl+y2;rl+22);

4) Aa=Nx,;Ay;Aar,).

3-e3la(ta. OekaJl koonMnablar 813leTa3l krtLU8an
{aroTuw, nvulalan lo*plarT ya
A3=/?2x/rx/? = {(x;™;r):n:€NA>'€/?AT7e/r} lo‘plaT orasMa
o‘taro bir alytalll To3k Tay)néHS§! sababH nt K3 (nck
0 Yckox)/a 2o clebyunlliacK. Xvéck 3bunga o ‘x3basb, Oekar!

Koorcbnablar 1ek13H81T K2 (Mexn o UckoxW), 3onlar o ‘Alw e3a
K (blr o Yckolll /oro éeb yurLLIH3bIT aylann?.
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3.6. Ml (awn8 ra(Mn$\exlon
AylayHk, [aroéa Oxyr Oekar! koorcltalalar 513letasl

Kwll8an bo‘Hb, mnéa M(x;y;r) mmula ollnSan boYsT. u
yaul(la, M nuylat koorértalalar bosbl bllan wiiasblanycbl

OM yekHOr nnt8§ racHw \eklorl éeylllb, r bllan bel8ManacH,
ya’'t r=0M(3.6.1-rasr).

3.6.1- rasr.

3.6.2- rasr.
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M(x;y;r) muyla racHu3 yeklonnt8 Koorértablan 3bu
mMula Kooréralalanclan Jflora!, ya’'t r=(x;y;r) ekanH”"T
KO‘VBb Ly T eTa3éii-

OerTak,

r=xl+y]+rk
L yO218b TUTKLL .

AS8ar Naxoéa bosbl A(x1;yL23 , ucbl B(x2;y2;r2) nuulalaréa
bo‘l8an AB yeklorw uarasak, 3.6.2-rastéan [oyéalarb,
AB={R-x 1;y2-y 1;22-1 I} exanH88a 13borcb bo3ll uLlisb
TUTKT (Tu3&ull balanné). OerTak, AB  \eklor

koorclTalalan wucbl \a bosblTuw, TO03 KoorcHnalllarTT%
aylrrasllan Iboral bo*lar ekan.

3.7. Yek(ornw§ ToénH ya yo‘naNernycbl ko8umslan

AylayHk, a(x,y-,2) yeklor benl8an bo4sr. 11T wucb
0“1cboyl |X|,| |,22 1larclan Voral 10§ ‘nburcbakif

paralleleplpeétn§ élaSonall éeb uarasb TUTKT (3.7.1-
rasT). Il yayléa,

aj=3¥x2+/+22 (3.7.1)

T olarl2. (3.7.1) \ekXor TomT wuTLW kKoorcHnablan
xo3lasllia 1lopl3k/orTula$LLdr.

AS8ar a=@A), ”P=@n4 y={ank) burcbaklart
KT(3aK,
np-a=\a coza, sp-a=\a co3/?, np-a = a cos/

lenSHklaréan baTéa np-a=Xx, dp-a =y, np-ka =2

ya (3.7.1) T bl3ob8a olb, |a * 0 bo‘18anéa
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cosa= , co3/?= , C05/=
ax2+ [+ 22 ox2+Y +r2 ope+y +22

lanin olatl2. Bunéay awulan8an cosa, cos/?, co3/ lar a
\ekXornT% yo nallrwcbl ko3Tuslan cléb ablacll. Ular

"My (1a8" xo33alar8a e8a ekanH818a 13boncb boslM sLLkb
o3oricbr:

1). co32a +co32p+ co32y= 1,

2). a0(cosa, co3/?, co3/ ) benl8an a yeklornt§ birHK
yeklorlLan IboralcH.

A8ar a{x\y) yeklor koorcbralalar lek13HSLll benl8an
boUsa, (3.7.1)

a =T]x2+y?2
Ko‘nT3b T olacll Bu bollla, a =[aA/), /?=(any) burcbaklar
ncbun « +/?=y bo'Hb a|*0 bo‘l8anéa yo‘mallruychbl
Ko3Tu3lar

co3a = , co3/3=5\na =
nP+7
boYacH (3.7.2-ra3t8a saransg)

3.7.1- rasrT.
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3.7.2-rasrt.

3.8.1kk1 nuua ora$l(1a8l TasolMa. Kestaw beriA”an
T3babla bo‘Hsb

A8ar A(xLy%r) vya B(x2y222) Twblar koorclralalar
laxosbla benl8an boYsa, ular oraskla8l Ttasolat c!(A;B)

bllan bel81lasak,
c1(A;B)= AB
ekanHs: raysbanclr.
AB ={xr -x, ;y2-y, ;r2-r,}
bo*18anH8klan (3.7.1) Mortnla8a ko‘ra
a(A;B)=yLx2-x,)2+(y2-.Y,)2+(r2-r,)2 (3.8.1)
m olarl2. (3.8.1) /LU nuwla orwlla%! Taszo/aT lopl$k

/(brrridasLLr.

AylayHk, yuonclas: A ya B nuuyblar bllan blr8a A 3on
baT benl8an bo‘Hb, Tylalar uslta-usl L 3bTasT. Il yauMa,
AB Kestaw 4 T13baMa bo‘i3b Taszalasl uymyllla™oba
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yo‘yra(: AB kesTa yol8an HO8‘n cbkiua 3bunéay C
Tula loprBinkl, AC =/CB len8Hk o‘nnH bo4Y3T (3.8.1-
rasr).

C(x;y;r) éesak, AC={x-xLy-y,;2- 285, CB={x2-x;y2-y;r2- 2}
bo‘Wb, ynuoncla8llen§Hkéan

{x-x,;y-yL2-23={N (x2-x); 11 (y2-y); /1 (r2- 2)}=>

=>*-* =J1(X2-X),y-yx=N(y2-y),2-r, =71(r2-r).
T ya ox1lgl(lan

X, + /1 %2 _y,tNy2 ~_r,+Nr2 N2)
1+n 1+n - 1+ N

T cHarwr. (3.8.2) kesTaT ber8an J1 T3baMa bo¥3k
JorTulalancHr.

A8ar X=1 boYs3a, kesTanT% o TLBBLU lopl$k
/(orTulllarus. e8a boYartr:

X=

E3blTta. A8ar yuuyonéa koorclnalalar lexkl13HSl baullla
8o‘r kelsa, (3.8.1), (3.8.2), (3.8.3) lormnlalarcla wmcblincbl
koorcHnala ualllasbtaycl. Ya’t koorcHmablar lekl3Hglcla
benl8an A(x,;y,), B(x2yd muulalar ucbun (3.8.1) Wrrwla

cl(A;B) = M(x2- X)2+{y2-y,)2 Ko‘NnT3bT; (3.8.2) e3a

X=Xx"+/1x2 _NM+1YT Ko‘nwsbw oladl  8onlar
1+ /1 1+ /1
0‘dAl(la8l A(x/) ya B(x3) mulalar ncbmn
X, + 1%,

(1{AB) —\1(2 x,) —=2 X), x L Kabl bokec/,
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3.8.1- rasr. 3.9.1- rasr.

3.9. Koor<lwalalar bosMuw ko‘cbln3sb NortubWan

AylayHk, [laroda ktLLI8an Oxyr Oekar! koorclnablar
5181eta81nT§ bosblw, o‘ulan yo‘naH3blanT 3aula8an bollla,
ntn8 O/(xG yG r0 Tk"a3™a Ko‘cbTb yansi O/XNI/
s13ieTa bo3ll yllin8an boYst (3.9.1-ra8T).

Paroéas: M numula Oxyx 313letacla M(x; y; r), O/x/y*/ cla
esa

M(x1- y],- 2\) koor(brnalalarS8a e8a éeb [arar ullayHk. 11

yayllla, 3.9.1-rasrclan ko‘nnaclki, K=r-ro0 lenSHK

0 ‘nNN1kHr. Kacln8-yeklorlar ncbun
r=(x;y;r), r0=(x0;y0;r0) K=(x,;y,;r,) ekarnH§Man,
yvuorlLia8: 1len8bkka azosarn,

X =X- X0,

Y1=Y-Yo, (3.9.1)

h=2-20

T olarl2. (3.9.1) «koorchnalalar bosblT Ko 'cblruk
/orTublan (blTasWwn3Mar!) cleb ymnLlach.
E3blTa. A8ar yuuorllla koorcMnablar 1ex13b81 baullla
30T kel8an boYsa, (3.9.1) Ma wucbincbl 2 koorértala
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ualllasbtaycH. Ya’rt, xOy kooréralalar ieki3Hsi bosblu,
nTng o‘uian yo‘naHsblT o‘28arirray, O”xo; yo) nnulabl8a
Ko‘cblnl8an boY3a, M nuuanT§ clasmabki xOy 5131etacla8l
(x; y) ya keyTs1 x/Oy/ 515letaéa81 (x/; y{) Kooraralalan
orabléa81 bo§*laurb

o =x-x0,

[Y1=Y-Yo
éan boral bo‘I'Bbl raysbancbr.
8onlar o”Ma O koorértablan bo3bl nnt§ MOXXQ
nMuyiasi8a kKo‘cbinlsza, M mmulaning éasllabkl ya KeyTsi
3omiar o‘ui(ias1 T03 X yax/ koor(Vnaiaian orasMa

X = *_*

bo§“laub borHs1 atuclr.

3.10. Yek*orlar msii(la cblriligl2 atallar

Yeklorlar nsMéa wri oi11214312 aTaHar Tay)ucl bo‘Hb bu
yeréa ularéan mcblablt, ya’wl 1kki yeK1oTT§ 3kalyar ya
yekior Ko‘payltalant batiia ucb yekioTT§ aralasb
KO ‘payiT a3 T 1 Kelllrarwur.

3.10.1.1k1ln yek*ornT8 3kalyar Ko‘pay(Tasl

3.10.1-1a’nl. 1kkMa a xa b xeklorlarTw, Bkalyar
Ko paylla3s! cleb ularTn§ ToimHarllan xa ular oraslla8l
burckak ko3TwMan Jlora! 3oblarnT3 Ko pay(Taswa

aylllacya [a,b) YOK1 a-b Kabl bel8ManacH.
Ta’nlbo‘yicba
(a,6)=|al- 6]-co$” (3.10.1)

bo‘Hb bu yeréa p="a,nb) (/r (3.10.1-rasw).
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8kalyar ko‘paylTanT§ uMmyiBas: Xo33alan8a, WTNS
1a’nin8a a3o3laTb, é3boncb bo3l ALl3b o3oncHr:

1). axb\/ a=0\/b =0\/[a=0nb =0<=>[a,b)=0;

2. aa=d=al,

ya’T yeklortn§ 3kalyar Kyaérain ToclulTT8 Kyaéraii§a
lensclr,

3). a-b =b a;

4). amb= alnpa-b: bsp-a;

5). (8 £aZlb=a, -bta2 b;

6). [aa,//6)=(4 /Ta,b) ,

buyeréa A, /ne K.

E3blTa. A8ar a-b=0 bo‘sda, a ya b \ekXorlar
orlo%onal vieyllac.

1-xo33aclan  ko‘rracMki, yeklor!latt8  or!o8onmalllk
wmsbuncbas: nlatT8  perpencHkulyarHk  LLkbuncbaslclan

Ker rouckr. Oarbaslual, O yeklor bosbua blr yeklor8a
perpernicbkulyar €éeb boYtaycll (cbunki, 6 yo‘naH3b8a e8a
eta3), arTto, 6-6 =0 (.

3.10.1- ra3T 3.10.2- rasr.
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Enck, a(xx\yx;r,), b(x2;y2;22) yeklorlar [laroéa Oekall
ba?151<la benl8anéa wmlawT§ 3Kalyar Ko‘payltastl
aTylayHk:

(a,b)=(m/+yX) +r,K, X2/ +y2) +r2K)=

=xx2 +xT2/,y)+xk2(/n )+

Y)Y ry m L YRR+
22 (n)+2,°2ny)+2,220
3.10.2-ra5tclan batga /1y, y'1A;, KW, | = =1
exkanH81(1an ko ‘nna(LUin,
*2= =x2=\, (/,y)=0pn0)= (*/)=o0
o ‘nncr, peTak,
(@,0)=n:X2+" "2+2,22 (3.10.2)

Ww olarl2. (3.10.2) yektOrlarnT§ 3kalyar KopaylTa$l
/orTunlasTT% Koorckna(alar 3kaklicUr.

Ikl yeklor ora8iéasi burcbak n1latt8 Koorértablan

oruaH anyi(ia8icba loplac/t 3kalyar ko‘paylTa la’rLli8a ko‘ra
(3.10.1) éan

Ha,*4)=TM
a
Yuuwonéa oHnSan 3kalyar ko‘pay'wa (3.10.2) ya yeklor
Tex3mH (3.7.1) lNortmlalanw bl3ob8a oHb, (a*0, b b éeb
[Marax [LLDb),

cosl™ *M)=_ Y ¥+ — (3.10.3)
AX2+yl +7* -"x] +y2+22

T olarl2. (3.10.3) /LU \ék(or oraslla§l burckalll lopl$k
/orTunlasl éeb ymnllacK.
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Aéar, a\\b=>"- =" - ="~ (3.10.4)
1 *2 Yr rr

al.b=>(a,6)= 0=>x,x2+y{y2+2,r2=0; (3.10.5)
3bn 3ababH, (3.10.4) w yeklorlarnt§ kollnearl8:, (3.10.5)
I e3a olMoéonalllsa (perpenclknlyarH81) 3barii cleb yvnlLaclA.

3.10.2.1kl yek(orwng yek'or ko‘pay(Tast

Ayyalo, Tlarocla nokotplanar yeklorlar WCbHSTTS
Joylasblsb iarubl8a bo§‘Huy bo‘l8an uyl<la8l Lsbuncbar
keMrarwr.

3.10.2-1a’nl". A8ar /arocla a,b,c LrHblLlE nokoTplanar
\ellorlar 3bleTasr berlM*an boHb, nlarmn% bosbl nTuTly
nula%a kellrM%ack, WCKTCKT bo1%an ¢ \eklornT%
nekllan wTw yo nallskwa paraTa-garsbl pgaral™ancla
birTckT a \ekloblan rkkTckT b xellor*a loTon yoy™
burckablan blcblk burllsk burcka%TT1% yo'nalisbl $oal
Ko T3alklcbl karakai yo naHskwa ”“a“aTa-“a"3k* (ya'r
Twba() bo “13a, bu lanibcla¥dl xeklorlar ncMuyLl o 1 mckHk,
ak3 kollla ckap uckHk cleb a(alacH.

Yeklorlartt8 larlnblang8an ncbHs: Lmyi(ias1 xo33alarSa e8a
bo“Hsbilu Ko ‘r3ai3b 030rcHr:

1). Yeklorlatt§ larlblanS8an mncbH81&a 1Xiiyony i1KK!
yeklorlart8 o‘nnlan (larllblan) o‘raro altasH1t13a, ucbHK
0‘r norww o ‘r8ariracH;

2). Tariblan8an ncbHk yeklorlannT§ o‘nnlan (lariblan)
Nokayty 3bakWMa alwasbllnlsa, wucbHK o‘T  norww

0‘28arllrraycll, ya’t a,b,c; b,c,a ; c,a,b lar bir xI'l notH
ncbHblar boYacH.
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E8la(ta. AS8ar laroda Oekar! kooréralalar 515letasl
KTLL 8an bo‘Hb, /,y[, orllar o‘n8 ncbHkrlasbkl1 U3, U

0 ™% 3lleTa, cbap ncbbkT lasbkl1 U133, ckap 3lleTa éeb
yunlllaés Bi2 a3o03an 0‘ng 313leta bllan 13blayri?.

3N10.3-"a’nl. BerWan a ya b \ekXorlarnT8 \eklor
Ko 'pay(Tasl cleb umyllla%l 3kariiar blan aTalanuycbl \a
a,b (yokr axb) kabl bel8/anuwicbl ¢ xeklor%a aylliga,1:

1) cl=lal|-|6]-|8w<p\, \p= (a,no));
2) (a,c)=(6,c)=0;
3) |c|*0 bol%ala a,b,c \ekXorlar o T8 WCKUKT

la3kkI e(ac.
Bu la'nl” bllan kTl 8an a,b\=c yeklor ko‘payltanT§

8eotelnk Ta’no3T! a ya 4 yeklorlar kolLnear bo‘lta8an
bol ncbun 3.10.3-rastéa KO‘N3b TU TKT.

c=\ab, p=(<*)
b2ttt
a

3.10.3-rasr. 3.10.4- rasT.

Ikl yekloTT8 yeklor Ko‘payltasl wucbun upyl<la8l
xo33alar o ‘nnlkHr (tm3lyl 13bornch boal ALLNg):

1). a\| b<>axb =0;



4). [aa,pb\={Nn/N[a6], (Nlleq).
KeNenl8an 1-xo33aéan ko‘nmacHKL, a ya A yeklorlarnt§

kollinearHk 3barii 3lallcla axb =0 bo‘H3blT oH3b
TUTKTCHT.

a(x{;yx;r,), 6(x2>2;22) yeklorlar koorclralalan bllan
"aroéa Oekan te218lcla benl8an bo‘13T. 11 yauléa,
[9»6]= [X/ +>>y +r ", x21+y 2} +r2K\=

= (* LI+ (X2 yl+ (x 2281+
HxYTIO>I+HM2rb A +

+(rgo )1 +1
3.10.2-rasrclan batga /xy,yx*O £/ |/|=ly|=&=1
ekanH8:€an ko‘nna(lU, [//]=[/.}]=**=6, al=/, [*/|=y

o‘nnHcHr. OeTak,
a,b\={y,r2-ry2)L-(xxX2- 2,x2)y +(t,y2-y,x K
W ya, Tboya!, oxir§lclan
[y .
[a.b] = Vi (3.10.4)
Y2

w olawl?2. (3.10.4) \eklorlatT% \eklor ko'paylUan
/orTbla3T T3 koorcknallllar 3kaklIcHT.
Yeklor kKo‘payltant§ la’minéan wmTn§ TOEMIT 30M

Myta™  “baiéan benl8an (ko‘payluycbl) a ya b
yeklorlar8a uymnl8an parallelo8ratT ym218a lencHr (3.10.3-
rast8a uarans):

8 =axb
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Masalan, ucblan A(1;2;0), B(3;0;-3), C(5;2;6) nuncpakuina
bo*18an ncbuburcbak  yurbl blzoblayHK. NBC
ncbburcbaknt§ ymzi AB ya AC YyeklorlarS8a sunl8an

parallelo8ratTy w TT§ yanuw8a 1en8Hsi raysbanclir:

lABXAC

"MBC

AB ya AC yeklorlart bloblayHk:
~AB={3—,0—=2;—3-90}={2,—=2;-3},
NC={5-1;2-2;6-0}={4;0;6}.
Encb, blzoblan8an bu yeklorlatTt§ yeklor Ko‘payiTa3Ti
10paTi2.(3.10.4) Nortnla8a ko‘ra

Y K
ABXAC= -2 -3
0O ©
-2 -3 2 -3 2 -2
=/ +K

0o 6Y4 6 "4 0
=-12/- 24y +8&=4(-3/-6] +24.

OeTaK,

- 3- 6]+ =27(-3)2+(- B2+ 22 =

=2/9+36+4 =2/49 = 14.
3.10.3.11cMa yek*orwn§ aralasb ko‘pay!Tas:

3.10.4-1a’nl". TarWblan®an a,b, ¢ \eliiorlar ncblubluy
aralask ko paylllabl iteb, |a,6],c) 8a ayllch.

Bu la’mMan, a8ar a, b, ¢ yeklorlar ncbHsi kotplanar
bo‘l3a, nlatT8 aralasb ko‘payiTa3: nol8a ien8Hsi keHb
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cbldac. HaaruaMan bat, a8ar é =\a,b\ éeb bel§Hasak,
yeklor ko‘paylrta {a’rlLisako‘ra (5,a)=$,6)= 0 boYacH.

mn(lan lasbsan, a,b,c KoTplanar ekanHS8iéan wular bliia
lek13Hkéa yonsbl 3ababl1 (yeklorlar wuTwwy bo3b8a
kelLin18an ée8an larar a3o3lla) (5,c)= Okelb cblualll.

EncH, yeklorlartng8 a, b, ¢ UcbHs1 nokoTplanar éeb Marax
yrayHk. 11 yayléa, 3.10.4-rasrclan

N=np-c

bo‘lb, |[n| a3ost a ya b yeklorlar8a aunl8an

parallelo8rarrclan iborair bo“18an a,b, ¢ yeklorlar8a
Annl8an paralleleplpec!tng balancLLBlcr. LU T8 ba]rww
Yy =8}

bo‘Ub, 5 =| [a,6] ekanll8:clan
V= [a,6]-/1]= [ab

5|"-c|=|(5.¢) =[([a.6].c)

T olanl/2. Bunitan
(Ja,p\,c)=%Y

8a kelart2. Oertak, nokotplamar bo‘l8an larllblangan
a, b,c yeklorlar ucbW8TT8 aralasb Ko‘paylTasTTs§
ab3olnl silyTai 3on shyTall “baMan bu yeklorlar8a sunl8an
paralleleplpec! ba]rt8a len8 boYar ekan. Oxir8: 1en8lIK 0‘n8
10TOnMéas1 «+» 13bora lariblan8an a,b,c  yeklorlar
8131€Ta31 0 ‘N8 UCbHKT, «-» e3a cbap ncbHkT*a3bkl1 uM”an
bol8a T03 KeM3bla 13boncb bo3lM ulllb LiyT eTas
(TvsLLIyl baJanns).
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Bu wncbla yekioHar aralasb Ko‘paylTtas3TT§ 8§eoTelnk
T a 'Mo3MHr.

11cb yeklorlar aralab ko‘payltasl wcbun upyléaSl
xo33alar o ‘nnikiAr:

1). a, b,c yek*orlar kotplanar bo‘lzm, (|]a,6]c)=0
boYacH ya, ak3tcba, aralasb ko‘paylrtasl nol8a len§ bo*18an
yeklorlar ucblls1 kotplanarclr;

2). Aralasb ko‘paylTtaéa yeklor ko‘paylLlycbllaréan
iXuyony 1KKKas3TT8 o‘nnlan aiwwasbiiniza, nt8 LiyTtan
uararta-uarsbl3aula o‘28aracl], Tazalan,

([a.6].c)=-([c.6].a);

3). Aralasb ko‘payl!ta(la yeklor ko‘payluycbllarT§
o‘nnlan éolraYly 3bakMa aluesblll113, wunt8§ Lilyrall
0°‘28arTaycly, ya’t

(a,b\,c)=(b, c\,a)=(c, a\,b);

4). Aralasb ko‘payltacla yeklor ko‘paylt3b ya 3kalyar
KOo‘paylllb  bel8Mantn§ o‘nnan alrtasbltlsa, unt§
fhyTan o‘28artaycH, ya’w ([a,6 ,c)=(a, [b,C ).

Aralasb kKo‘payltatn8 yuuonéa kelllnlSan 4-xo33a3l
aso3lla nT yeklor ya 3kalyar Ko‘paylt3b bei§lMan3iz yo213b
1ITKOTYya111n8 Ted ya’w

([a,b\,c)=abc

Bunéan buyon 3bunéay bel8lMasbclan Moyéalanarl2.

Yunuonéa kellinl8an 1° xo033a8a Ko‘ra, benlSan wucbla
a,b,c yeklor!atT§ kotplanarHk 3barit 3"aliéa a bc= OT
uabul ullsb TUTKTELT.

AS8ar a(x, ;y,;*,), b(x2;y2;r2), c(x3;y3;r3) yeklorlar ["aroéa
OekaJ1 ba21516a benl8an bo*13a, (3.10.4) éan
YL oo X217 1M
= ) v

y2 % X2 227 X2 Y2
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w ya (3.10.1) éan

2\ X 2 oyl
fa t4,6)= > X3 ~ y3 +
yo 20 R 27T ag

W ozarni2 ya, niloyal,

Yl rl
a-bC = vr or (3105)
*3 Y3 23

8a kelawl?. (3.10.5) MWklorlatT& aralask Ko paylTasl
/orTnla$TT% KoorcHnablar 3xkakl/AcHr.

Bu o‘nneéa beka/l baraslLLia benl8an
a(xx\yx\2)), Lix2\y2-r2), c{xb-yb-2r) yeklorlarnt§ kotplanarHk
3bari

1 Yl rl

x y2 = =0

*3 Y3 23
ekanHS8:T ay™arur.

3.11. n oYcboyW yek(orlar lMarosin (3buncbasbl

Yuuonéa yeklor 3onlar o”cla utn§ kooréralasl cleb
alalvycbl bliia x 3on; koorcHmalalar lex13Hg1cla lariiblanSan
(x;y) 3onlatT§ Julll ya koorcnablar MarosMa esa {x;y;r)
50nlarTt8 lainlbla5b8an ncbHs:  bllan awylatsblT
(benW3blT) Ko‘rcik. 8bu  3ababH, nlart T03 raYisbga blr,
M ya ncb oYcboyH Yyeklorlar éeb alalacl Xcl(H 3bun8a
o0‘x3basb, a%ar n l1a x,(1=\\n) $onlarnT% larHblan%an

sleTa8l (loplaTtl) bllan anlglanaci™an a \eklOr
lwkmnckasl krrl3a, wT n o ‘lcko\W, Tarkur 3onlar
slWeTasll e3a wuTn8 koorcfnalalan (koTponenlalan)
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VieyLLIb, a(x,;x2;...;%,,) yol a=(xLxz...;x,,) yobl
a=[x;x2 x,] yokr a={x;x2 Xx,}«abl yorllacl.

N oYcboyW yeklorlar ucbun awuylangan ymyléa8l atallarw
kellranir (a, (X0 ;x@  x() éeb larar uHanur):

1) 01=02 <> f&=xa4/ =1

2) 01=0 o {®=0/=21n}

3) a\ Kabl bel8lMarmycbl a\ yek1oTT8§ TOEUH éeb,

al
= N 'y
LW uabul yllinaclT,
4) ToclvH 1 %a (en8 bo ‘1%an \eklorT blrMk \ekXor (orl)
cleb awilacl;

5) berM8an a ua ar yeklorlarnT% yu, YnclT cleh

KoorcMna(alarl narruy To03 KoorcMnalalartT%
yL Yncl/sLLan I'boral bo 48an a3 yek(or%a aylLiacll, ya T
A3 =XD+x<Q /=T,
\a 01+02=03 kablyorllacl1;
xo88alan:
1). a+b=b+a,
2). a+0=a,

3). a+(6+c)=(a+06)+c;

4). a8ar a+b=0 boY43a, a ya b lar uarata-aarsbl
yeklorlar cleb alaladlya a=-b (6=-0) Kabl yorllac baTéa
a yeklor8a uarara-uarsbl yekiorm -a kabl belSMarieél;

6) berM"an a, ya a2 yeklorlarTuy aylrTa$l Aeb, sunéay
a3 yeklor%a ayllbc/lll vTw a2 bMan yuw ‘Inclbl a clan
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1boral boYacH \a a, -a2=<B kabl yorlacH éeTak, bu la’nl
bo‘yicba
a3+a2=a\<a\—2—ab
ekanl8u ya yeklorlart uo”bl3b la’rll yoréaTlla
X®=x®-x?), 1=in
["orTmlar olarTr;

7) bergan a, \ekXoTT% ber%an A Bouia Ko 'paylTasl
cleb 3lmrmday a2 \ek*or%a aylllacHW, wuTw, Har bir
KoorcHna(asl a, TuWw To03 KoorcHnmallslu, # 3on”a
Ko payllasllan 1boral boYacH ya a2=J/1a, = aA Kabl
yoracH, éeTak,

X@=4Ax?), ¥=1n
"ortnla o‘nnH<ME; yeklorT 30n8a Ko ‘payiillsb ataH
umyMa™! xo53alar8a eSaclr (A, pe K):

o- Oa-=o0,
2). no=o,
3). la = a,
4). - Sz

5). Na+b)=Aax /b,
6). (Nxp)a=Nazpa,
7). N7 a)=p [na)= (JIp)a,
8). laal=Vi|l;
8) berM”an a, ya a2 yekXoHarTuw, 3kalyar ko paylTasl
(B riarTw, TO3 KoorcHnablan «kopayllalarTtT%

yu, YUncHswa aylllacH ya (a,,a2) yoll axa2 kabl bel%/lanacH,
geTak,
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(@>a2)=X(*,1r*):;
xo33alan (11, //e k):
1). la,b)=[b,a);
2).  (Naub)= (1p)(a,n);
3). @x/>,c)=(a,c)x(b,C);

4). (a,a)=a =|a] - yeklorwng 3kalyar Kyaérai
TOEN1TTS Kyaclrain8a lenScr,;

5. (a,6)=0;

6). a8ar (a,b)=0 boYsa, by yeklorlar ofloSonal éeb
a(alacl.

E3blTa. Bu kelllnl8an atalar n=1,3 bo*18an bollaréa
ol("n81 ko‘n!8anlar blan n3lta-n3l LLsbi3blI&a 13bonch boslT
ALLBb ulytcbIHK LUS*(brray (.

Koorértablan (kotponenilan) bauily bo‘18an barcba m
0°‘1cboyH yeklorlar lo‘plarT n o“thoyl \eklorlar/arosr éeb
alalacll

AS8ar n 0 ‘1cboyH yeklorlar Marostm
e'(8y ;<B2;ee<?,) (/=1;«) yeklorlan 318leta3tl "a"abak, bwu
yeréa 50 - Kroneker Eel813l, nlatt§ bar bln birHk
yeklorclan (orMar) ibora: ekanHs: raysbarncHr. 8bu 3ababH,
nlarw n o ‘lecko\M \eklorlar/aro3TT” oriian 3llleTaii éeb
yvnLLacH.

Cmy1(1as1 Licbiy o “ninHcLr.

3.11.1-1eoreta. alalt;alz;...;aln (=219, ne1™) yeklorlar
8131 Ta31 Cbl219H erkH bo‘Hsbl ncbun
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éelerwrtanlnTt§ noMan Maru1 bo‘Hsbl xarur ya yelarl/AcHr.
18bo(. YelarlllI8l. AylayHk, a, (/=1;n, ne/lr) yeklorlar
sisieTast ucbun (3.11.1) Melertranl nolllan FaryH (A* 0)

boU3T. Ma’lutkl, bu yeklorlar 815letasl cbixiiH erki
bo‘U3bl ncbun

]/:EC,aFO (3.11.2)

len8HK ¢, =0 (/=171 bo‘l8ancla8lna bajanH3bl kerakclIr.
(3.11.2) w koorcknablar 3bakHé&a yoxLL,

+a”= o0, ]=\I'* (3-11.3)

mn I'IOTal:-II/ITH n la cbixlaH al8ebralk len8laTtalatt8 blir
313U e31eTasi8a kelarwix. (3.11.3) sisietawing clelertranH
(3.11.1) 8a lranspotrlan8an éelertranléan Llora! bo‘Hb, n

nollan lMamy1 ekanH81<lan ya8oma ¢, - o ¢ = Ln) yecblT8a
e8acHr (2-bob8a siarang). OeTak, yeklorlar si3ieTa31 cbixlsH
erk/IcHr.

2arvnyH81. EncH, o, (/=1;n, neii) yeklorlar 813letabl
cblxiiH erkH bo‘13T geb lMarax yflayHk. Il yaaMa, (3.11.2)
lenSVk ¢, =0 (/=TT bo‘18anéa8ta o‘nn/ ya n (3.11.3) bir

“n3H si3:eTanng ya8ona yecbltllan ibora: bo‘Hb, A*0
bo‘I3bl keHb cbluacH (2-bob8a yarans).

3.11.2-1:eoreta. a<@an;alz...; o,, (/=21;n, ne nr) yeklorlar
s181€ Ta31 Cbix1aH erk/ bo*13a, 1 yauMa, ixityony n o*lcboyH



yeklorw ya8ona larréa wularwng cblzisH KoTblnaisiyasi
oruaH Noéalasb TU TKT.

1$bo(. Teorewa 3barll ba]anl3t ya bbXb2;...;bn) 1x1lyorny

n oYcboyH yeklor benl8an boYs3r. ASar b yekloTT§
benl18an yeklorlar 5151eTasl bo‘ylcba cbinu

KoTbTaisiyasilk
- ..I-I
b-Ebva,
/A1

éeb larar uk3ak, X. (/=1;n) larSaT3balan unyiéas: 3KeTa8a

KeaT12:
Nayx, =bn y=1/2. (3.1.4)

Ll 78  éeiertrariny, a, (/=Mn, neTy) yeklorlar
gigieTast Cbli/l erkH ekanH81éan, 3.11.1-leoreta8a
aso3ar, nolllan MaruH bo‘Hb, yaSona yecblta e8aék (2-
bob8a siarang). Teorewa 13bollanlll

13bol:lan8an  3.11.2-leoretaéanm Ko‘rarTrki, aSar n
oYcboyH vyeklorlar [aro5léa (lo‘plartéa) cbi™uH erkH
bo‘18an n la yeklorlar benl8an bo43a, n oYcboyH ixiuyony
yeklorT 3bu benl8an yeklorlaTtTt8 cbl2iyH KoTblnaisiyas:
3HalMéa ya8ona larréa koéalasb TMTKT boulk, benl8an
bunéay cbirrgl erkH n 1a \eklorlarnT% #3leTasw n
0 Yoy yekloHar /aro3ww (loplaTTT8) barw éeb
alalaél. 3.11.1-1eoreTa8a a3o3an e3a benl8an n layeklorlar n
oYcboyH vyeklorlar laro5léa ba2i3T Jlasbkl1 eitsbl ucbun
mlarwng kooréralalan  Yo3kasiéa 1urf18an  (3.11.1)
éelertranlTn8 noléan MaruH bYHsbl rarur ya ye(@rHclAr.

A8ar a, (/=21wu, ne bl) yeklorlar 313letasl n oYcboyH
yeklorlar Ma2031éa ba213 T 1asbki elib,

[*y=>(al,ary)=0 ,7=1Ln)
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3bariw sanoallanlr3a, ya’t ba213Tn8 yeklorlan Juii”uin
orlo8onal boY3a, uT ollo%onal barnm cleb; ba2i3
yeklorlaTT§ barcbas: birHk yeklorlaréan (of1larclan) ibora:
boYsa, nT norral barii éeb; bat o/lo8onal bat norrtal
boY8an bazi13n1 e3a orlonorTal ban3s éeb alalacH

Bu o‘nncla, a8ar a, (/=1;«, «e JT) orlonorral bazi38an
1borai boY3a,

(a,,ay)=¢y (Ly =1n)
boY13blT ayia 112 (bn yeréa 3u - Kroneker bel18131).

A8ar e{8a;3n (/=1;n, HeM) n oYcboy yek-
lorlar Maro3t7t” orllan 313letasllll ol3ak, u cbl2isH erkH
boUlb, ba213T 1a3bki1 eli3bl atacHr; ba213 108§ ‘n3kla Tax3us
e3lalliTa8an bollla n oYcboyll yeklorlar &203TT8§ ba2l3l
cleb xuckl/M 3bm 3131etat LU3bunartr. WWéan lasbsan, bu
3181eta orlonortal ba213clan iborai ekanH818a 13boncb bo3ll
uyllisb osoncHr. Masalan, mucb oYcboyW yeklorlar Ma2051t

olsak, unéa ei(L0;0),e2(G;1;0),e3(0;0;1) si3:eTa orlonorral
ba213clan 1borai boYLL, nt olcnroa 1,],k kabl bel8Mar3blT
ayl18an ecHk.

M1801. a,(1;-1;0;1),82(1;1;0;-1),a3(1;1;0;1),a4(0;1;-1;0)
benl8an. LWartnw, 4 oYcboyW vyeklorlar larosllla ba213
lasbkl ei3blT leksbInng ya yobly Jayob olln8an laucHr(la

b(2;2;4;2) yeklorw 3bu ba213cla8l koorcHnablanT awwslans.

Yecblsb.
-1 O

1 o-1l 1-1
A= o «ry-4 14
1 1 1
1-1 O
=1+1+1-1 +1+1=4%*0.
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A*0 ekanH81léan, 3.11.1-leoreta8a aso3an a\,ar,ar,cu
yeklorlar 3131eTta3l4 oYcboyW [Maroéa bazi3w 1asbki 1 L oA
Enél, b2;2;4;2) yek1oTT§ bu bazi3éas1 Koorétablanu
* ,X2;x3;x4) éeb bel8Mab, (3.11.4) 313*eTat LUraniir:

X, +.X2+C3 =2,

-X, +X2+X3+x4=2,

) -xA=4,

X\~X2+x3 =2.

B 513letant8 éeiertinanu yuuonéa bloblangan
éelertinam8a lransponlrlan8anH8léan u baT 4 8a 1enSélr.
Yoréatcb! eelertranl:larw bl3oblayTi2:

2 11 02 110

> 11 16 11 12 1

4 001 0 00 0 !

) T o211

2110 2-110

L2121 ae1q t21
B 401 0001 8L
) 111

121 0 121 0

L 1s 14 161 112

K= - -1 1 6=2+6+2—2+2+6-16,
004-1 0001

1-12 0 1-12 0
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1 11 2
1 11
-1 11 2
= =-4-1 1 1=-4(1+1+1-1+1+1)=-16.
0O 0 0 4
1 -1 1
1 -1 1 2
KraTter Nortnlalan§a a3osan:
x =28 .2, x :-06 3_—_4 xa="16 - 4.
4 4

OeTak, ”™,02,03,04] ba2lscla 6(-2;0;4;-4).

3-bob”a (loir Tasbu!ar

1. nacp4/aich) 1o‘8‘n burcbak/A paralleleplpe(La
benl8an AAX=a, AB=Th AO =c Yyeklorlar8ako‘ra

a) a+c+b; b) a+b+”c; c) ~a+b-c Yyeklorlarw yasans.

2. bciiyonny ABC ucbburcbabla E ya P nuslalar 103
ra¥isbéa AB ya AC lotonlannt§ o0‘/las3t bo‘lsa,

AB, BC, AC Yyeklorlart a=AE, b=AP yeklorlar ouwaH
1) (azans.

laYob: AB =2a, BC =2(6-2a), AC =2(6-a).

3. Teklslkéa A(2;3), B(-3;3), C(-3;0) nusilalar8a Koor-
c/nablar bosbléan OA, OB, OC Kucblar yo‘yl8an. 1/1arnT8

len§ 1a’3lr emycbls: (K T yasan§ ya umTtn§ koorchnala
0°‘Aiaréasi proyeksiwyaianT barclaToéuHT lopTs.

layob:

W =OA+0OB+0OC; nptlld =-3; npolll =6 LU =31/50

4. To‘ri/>urebak ncManwng koorétablan benl8an:
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N(4,0;8), B(526), C(3;1;4), N(2;-1;6). 8bu HOW-
‘burcbaking Kyaéra* ekanH81w Ko ‘r3alts.

5. AB yeklotT8 bosbl J1(-1;2;4) ya nt len§
1KKi8a bo‘blycbl Tui(a C(2;0;2) benlS8an bo‘lsa, B
ncbltng kooréralalanwlopTs.

layob: B(8;-4;-2).

6. a=3/+4y+7k, b=UN-5] +2K yeklorlar
benl8an. Bwu yeklorlarr§ 3kalyar Ko‘payiTa3ill
1opTs.

layob: O.

7. a=mr+3]+4k ya Db=4+My-7k yeklorlar
benl8n. T Tn8 wuanéay Lllyrallanéa bu yeklorlar
o0°‘raro perpenclknlyar bodacin?

layob: 4.

8. a={235 ya b={L21} yexlorlar benl8an. Bu
yeklorlaTT§ yeklor ko‘payltasllopllaT.

layob: 7/+3y- A

9. a=2/-y-&; b=I+3]-k] c=3/-4y+7&
yeklorlaTT§ aralasb ko‘payiTa3ilt blsoblans.

layob: 33.



Yeklor (m$buncbasl bo'ykba bLUMHNS12wWw 3wab
Ko*nns.

1. Yeklor8a la’nll>enns.

2. (Manpay 3bar/lar baJanl8ancla yeklorlar o‘raro len8
boYaclN?

3. 1kkka ya unéan or™a yeklorlar benlSancla, uanéay
Lobla bo‘ylcba nlarwng y18§‘ré131uw 10pa3i2?

4. Yeklorlart uc™sblsbéa S8Surublasb ya o‘nn
altasbllnsb sonunlanT kelInns.

5. Yeklorlart 3on8a Ko‘payllnsb8a la’nlbenns.

6. Yeklortn8 o‘uéas: proyek5lyastl cblrtaéa
Ko‘r3alrs.

7. Bazis ée8anéa W TaTiM3bunaziz?

8. OekaJ/1ba2131TTAa?

9. Yexklorww  Oekar! 1231 bo‘yioba  lasbkll
elvnycbllar8a yoyi3bT Ko ‘r3alrs.

10. Yek1loTT8 TOEMH wuanéay [ortnla yoréarTéa
loplaél?

11.YekloTT§ yo‘nalldrnycbl Ko3TuslanTt
LLIsbunmnns.

121kl TK”™a ora3léa81 Tasola wuanéay [ortmla
yoréartéa iopllaé:?

13. Ke3TtaT benl8an T13baMa bo‘lBb [ortmulalanu
y021M8§.

14. Yeklorlann 5kalyar ko‘payinsb bauiéa 1usbuncba
benns.

15. 8kalyar Ko‘paylTta Laneay 3barlr
Hanoallanllr8anéa 1kl yeklor o/lo8onal bo*1aél?

16. 8kalyar Ko ‘paylTtaTtn§ xo33alanT KellInns.

17. 8kalyar ko‘paylta [ortmlastr§8 Koorérablar
3bakHT yorTs.
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18.1kkl yeklor ora3ifas: burcbakiwloplsb lortmlasli
y021M8§.

19. YeklorlatT§ yeklor ko‘payiTasit la’rLLians.

20. Yeklor ko‘paylTtanT§ xo88alanT KelLIrTs.

21. Yeklor ko‘payltant8 koorcMnablar 3bakHuw
YOAI'S.

22. Yeklor ko‘payltanT8 nolSa len§ bo‘VBb 3barint
Y021M8§.

23. YeklorlatT§ aralasb ko‘payiT a siwula’riiians.

24. Aralasb ko‘payltant8 Oekar! bazier orugH
1l 0asi yo21I..

25. Aralasb ko‘paylTanT§ xo88alanw kelLlnns.

26. N oYcboyW yeklor ya ular vbol1(1a81 atallar baubla
wralarw bllasi2?

85



4-BOB. MATKIT8A YA CH1210bl TEIMCbAMABAK
818TEMAS81

Bu bob oHy al8ebrant§ walnlsa LU3buncbasbl ya nnt8
cblz2iuH lenSlawalar 3131ewasilh leksbln3béa wblybl baTéa
loréan-Caus5 nsnHuw yorlLI3b8a ba8i3blanacH.

4.1. Ma(n(3alar al8ebra3TT§ eleten(lan

benl8an ya ular nsiiéa anénelik awallar atylan8an boY4ar.

4.1.1-1a’nl. AS8ar
(3onlar) T lasalrya n lawusllinéan iborai

az a2 .. ad
2 4.1.1)

aT\ aT2 "

]aclyal ko‘nT3b<la yorl”™an boYsa, 1 Talrllla, Txn LW e3a
nnt8 lwll$bl (larkLl) éeb alalacA

YoWsa (8onronlal) ko‘nt3bcla yorM™an (an,a,2,....aT) T
TanMzanT%l-3aln (1-T1r-\eklorl), MK (yerlnkal) Ko ‘nT3b<la
L‘I 1
yo2118an °2

Ww esa ]J-winTt (J-wliun-\eklorl) éEeb alalacll. OeTak,
Talnlsar 3alr-yeklorlar (yok: wuslun-yeklorlar) si3ieTas:
3Manéa bat yarasb TU TKT ekan.
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Malrksalart bel8/lasb ucbun, oéaléa, bo/in alA/1103TT8
bosb, uT lasbkll el8an af/=1,T; y=1n) KoéalarT
(3onlarT) e3a mwng eleTenian éeyllb, Lo*3b Téek3 bllan
la,Tlnlan8an 3alny barllanéan Moyéalarlaél. AyLLI8an yo‘3b

Téek3laréan blnncbl3: Tarkur eletenl Joylasb8an Ttalnlsa
3alrTT8, KKTCbl31e3a n3nTTT8 (ariblT blélraél.

Malrk3alart bel811asbéa [¢] uayslaréan {asbuan (¢) ya {}
uayslar, bartéa || kabl belSMasb bat wo‘llarlacl.

8butn8éek, 30ééaHK mncbun [ay\mn, KOy Ya bosbua

3bmnlar8a 0 ‘x3basb belSMasblaréan bat Noyéalanariu?.

A8ar Talrk3anTt§ MwK3bl Txn éa Tdn bo‘ls, UT
lo %71 lomburckak, T =n bo‘l8anéa e3a kreclral TalTl/Ba
éeb alaladél (T =n bo‘l8anéa Kyaéral talrksart n-larlib/
Talrl$a €eb bart yunlldaér ya K]na oTT8a

[an]  bel8Masbéan baT Noyéalanarl2).

ASar A=[@0\pn Talrk3atn§ ,(=1%* &laSoral

eletenl;lanéan bosbua barcba eletenllan nol8a len8 bo‘l13a,
NT ca%onal TLrA3a éeylaél, bu yeréa ~=11{T,n}.
0la8onal Talrksa, oéaléa, O bllan bel8/anaél.

Barcba élaSonal eletenllan 1 8a len§ bo‘l18an kyaéra!
élaSonal Tank3aT bIrVk TLUr/za éeyllaé: ya E barii oruaH
bel8Manaél, ya’t

10 .0
01..0
00 w;
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Kroneker bel8131 (31tyoll) éan [loyclalatb, 1 ya E
Talnlsalarw ylsyacba Ko‘nT3bclayo2:3b TUTKT:

E=bl -

Blr Xl LWrllbH A=[a,l ya B=lg,|  Taii-ksalarclan

blnnT8 barcba eletenllamkkTcbl 3TT8 T03 eletenllanS8a
len§ (ya’t a0= , /=\;T, y=1;un) boYsa, by Talr/$alar
len% cleb blsoblanacl ya A=B ko‘nwsb(la yorflacll. A8ar
blnncbl Talrk3ant8 katbla blla eletenin KKTCbl3TT§
To3 eletenll8a len§ boYTasa, bu Ta(rM3alar (en§ eTas
Jeylaclya AMB ko‘nt3bcla yorllacK.

Cwylcla8l xo33alar o‘nnH ekanHS:18a 13boncb bosll yllkb
o3owlAr:

1).A=B<”"B=A;

2). A=BnB=C=>A=C.

OéaMa, kkaclral TalrlsaTn8 elerenllanclan (url1*an
cle(ertTan( nnT8 (lelertTanH éeb alalab ya A Kkyaéral
Talnl3a clel:ertteniT éelA yoki \A Kabl bel8[anacll.

Maszalan,

A=an a2 ab

3l aR amw;
Ta(n(8anT8 éelertranit unyieagi(br:
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«n a\r a%w
MelA:«Zl °22 «23

«31 «32 «33
Oeentnnani noMan TaruH bo‘18n kyairal Talrksa
Tax3u3 eTas éeb, Nol8a 1en§ bo*13a, Taxw3s (leb alaladl
Maszalan,

k
A= '1L Tax3n3 T1a’rk3acHr, cbunki
12 6,
13
6elA = =1-6-2-3 =0;
2 6
B= 4 - e3a Tax3mn3Ttas Tanll3acHr, cbunk!

=162-(-3)-2 =8* 0.

4.1.1. Malrksalarw a0”bl3b, ayT3b ya 8<18a
Ko‘paylMn8b atallan

4.1.2-1a’nl. Blr xi1 nwlA3bH A=[agﬂ|u4xn ya B=\0

19 nTxn

Talr$alarTy, ywdnc3r éeb 3bunéay C Talnlsa8a
aylllacLLli, mnT8 eletenllan A ya B Talnlsalar TO3
eletenllannT8 yw4ncHsMan iborar boYac/1 ya C=A+B éeb
yorllacl/.

Ta’nlbo‘ylcba

C=A+B, C=Jpjmn>c}=ay+y, r=1,1, ) =\;n

Malnlzalar yi8‘Tc/er la’nlklan nlart uo‘3blkb atalTtT§

my1<l1a81 xo33alan keHb cbiuacht:
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1). A+(B+C)=(A+B)+C;

2). A+B=B+A;

3). A+E°=A (bunéa E°=(0), A,B,C - benl8an bir xI1
(vrlLIsbH walnlzalar).

Malr$alarTn% ayrrrasr nlart fo 3bl3k*a le$karl aTal
Lrwaslla latn/lanacll, ya'r blr xIM {wl3kM A xa B
TalrzalarnT% ayrrrasr [leb, 3kunc/ay C Talr/za%a
aylllacllla, B+C=A bo ‘1ad1\a C=A-B Aeb tel%/taracl

Bu la'nlasoskla A=la,] ya 5 :J‘6VJTXn boU4sa,

C=A-B, C=[d0Jm cO=au-by, 1=1,T, ] =\,n
nalua oHnacl.
Turllsblan bir xM bo‘lwa8an, Talnlsalart 4o‘3blSb ya
ayT3b arallan ar*lanta8ancUr.
4.1.3-1a’nl. A= [fan\pn Talr3aTn% a 3on”a KopaylTasl

<leb, UNTY barcba eleten{lanT 3bu a 3o0n8a Ko ‘paylr3b(lan
boalM ullin8an Talnl3a8a aylllacH ya aA yokl y4arko‘nuwsbcla
yorHacH.
Ta’nl8ako‘ra
A-a =a- A =\aa{Jy

Malrks3ar 3on8a Ko‘payullsb ataHnNT§ la’rllklan ntns§
umy16a81 xo33alan keHb cbluaclt:

1). 1A =A 1 =A;

2).AO =0A= EP,

b\a(PA) =p(ocA) = (b A;

4). (axP)A = aA+ (34

5). a(A+B) = 0A + aB.

Bu yerpa A ya B - blIr xI'1 OwH3bH Talrksalar, a ya P -
basaluly sonlarcbr.
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Yuyonga larlllan8an pgo 38bBk, ayT3k ua 3owa
Ko 'payMn3k  TalrMsalar cblrrul  aTaHablan
1boralllr.

4.1.2. Ma*n*8alariu Ko‘paylt$b

TurlUsblan To3 raY18xcla Txn ya pxa bo‘18an

A= [ay JTXI‘I ! B= {bg nlpx"
10°8‘n 10°/1 burcbak Talnl8alar benl8an bo‘13T. ASar A
Talnls3ant§ m3lvnlan 3ow n B TalnlsanTt§ 8alrlan 30w p
8a len§ bo‘183, bu Talrksalarw ko‘paylt3b atab Ta’no8a
e8a boYacb.
4.1.4-1a’nl. Benl8an {ariibéa obn8an A=[0\mn ya

B =\tm] Ta(rH3alartn% ko pay(Tasl cleb 3bunéay
C=]g,] Talrll8a8aaylllacllla, unT§ eletenian

n
c¢:1:1x A | =1afY =1«
4.1.2)
ortnla blan awwylanacH ya AB=C Kabl belSManacl/.

Ta’nllan Talnlsalarw ko‘paylt3b mcbun upyl(1a8l sollla
KeHb cbaa(l:

10l TalrzanT% ko paylllasMan  1boral ho “18anm
TalrhsaTw, / - 3alrl \a y - wslnlla Wrrebl elTenlT
blsoblask nckun binncbl Talr$aTw, / - 3alrlcladd kar blr
ekTenIT rkkTcbl  TalrllanT% ]-u3lvTTw, TO3
eleTenlwa Ko payHnb, 30 wra wlart p[o 3bl3Kk Kerak
((4.1.2) 'onnnla8a uarans).

MaB8alan, anyMas1

3 -4 ' 1-3
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10°8‘n lo‘rl burcbak Talnl8alar Ko ‘payiT a3 T 1 lopayHk:
1-242-1  1-(-1)+2-(-3)  10+21 4 -7 2
3-2+(-4)-1 3-(-1)+(-4)(-3) 3-0+H)! 2 9 -4

Malrksalart ko‘paylt3b ataH umnylllas: xo33alar8a e8a:

1). A(BC) = (AB)C;

2). a(AB) = (aA)B =A (ccB)

3). (A+tB)C =ACtBC;

4). C(A+tB)=CA+CB;

5). A\nB 1lar blr xIN larl1bH kyaéra* Talnlsalar bo4sa,

cle{(AB)=(clelA) (cle1B) [4].

BuyeréaA, B, C Talnlsalar, a - basiLly 3on.

Ikl Ta1n13aning Ko ‘payitasi mcbun koTTnl *Hk (o‘nn
altasbl;1n3b) xo033a3l MTtuTan ayl8an(la o‘nnH ertas, yaTt
n3bbn AB=BA lenS/k ckmT o‘nn boYayertaycb. ATwo,
nlar bir xI' larTbH kyaéra! Talnlsalar boYLll, bliiasi E - birHK
Talnls3aéan iborar bo‘l8anéa (Tasalan, B=E) AE=EA=A
len8HK o ‘nnM(wr.

AS8ar A ya B talnlzalar ucbun AB=BA baJanlsa, u yaullla
mlar  koTTulldMy  Talrlalar  éeyllacb. Yuuyonpa
e3lal8awur2clek, birHk Talrk3a o:2:1 blan bir x/1 1aru1b8a e8a
bo*18an kyac!ral Talrksa blMan kotTLLalAYcHTr.

Malrl3alarT Ko payWnsk ular cblwir aralclr.
4.1.3. Ma(n(3aw (ranspowwHasb

4.15-*a’nl". Benl8an Txn LUrLLBbA

«11 «12 - «ln
A «21 s - «2n
—_— e

o «m2"®
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walnlsadan mMTN§ 3alrlanw T103 wsllnlar uyllb yo213b
na(yasléa bos3lM wulfltacHS8an Talrk3aw A 8a T13ba™an
(raTponMan”an Talrlsa éeylacHya nt A* (yokl A") bllan
bel8llarach, ya't

«l» «2n " «Tn_
Bu 1a’nllan ko‘nnaclla, a8ar A Ttalrk3a Tx.n wmwuH3bH
boYsa, A* Talrk3a nxT LUrLIBbH boYacl.
Malnl3aT lranspotrlasb ataH ckito atdalan8an bo‘Vb,

Lmylcla8l bos3alar8a e8a:
1). (A*)*=A
2). AyaB lar bir xI bwH3bH bo48ancla (A+B) *=A *+B*
3). A=[a®,, - 8ltrelrlk kyad®a! Ta&Wsa, ya'r

ao- ap *y=1» bo‘l3a, A*=A boYacl, ya ak3Tcba.
4). A8ar A ya B 1alnlsalar ucbun AB awwiilanSan bo4sa,
(AB)' =B"A" 0‘nnHCIr.

4.1.4. Teskan wa(n(3a

4.1.6-1a’nl. A8ar bu X1 (urlbH A ya B kyaéra!
Ta’rk3akr ucbun AB=BA=E (.E-bIrbk Talrksa) Tunosaba!
o‘nnb boYsa, n yayléa mnlart ofaro le$kan Talrlwlar
éeyllacl.

A8ar A kyaéra! Talrk3a benl8an boYsa, mn8a leskan
Talnlsat A'lorual bel8MarnacH. Yuuonclag8lla’nl8a ko‘ra

AA-1=A'IA=E

Tnnosaba!l o‘nnl boYacl.

A8ar leskan Ta(nlsa Tay)ucl boYsa, unT§ yaSona
boUisbl l1a’rlliclan keHb cllijpc/ Hagldalclan bat, A
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Wwalnlsa8a ikkka A~ ya A~ leskan Ttalnl;alar way™mné éeb
["arax ul13ak,

aa;l=a;kh =e,aa~l=a;'a =E">a~(aa;)=a;e =>

=@[bkh1=A =ea;x=A-' ==AXx=A
[t ozallho.

Benl8an kyaéra! Talnl3a8a le3kan walnlsa bar écnt bart
Tay|né boYayertaycb. Bu o‘nnéa unyiéa8: lasclliy 10°8 ‘vt

4.1.1-*eoreta. Malnl3a8a leskan Talnlsa Tay]uc!
bo‘Hsbl ncbun n tax3ns bo‘1tas8l (ékertranH nolsa len§
bo*1Ta3l81) rarur ya yelarl/icHr.

13bo(b A=[ay]n- Kyacka* Talrk3a benl8an bo‘13T. LLI8a
leskan TanWk3aT A',=[Xy], (leb larax uflayHk. Il vyaulcla,
AA' =E len8Hkéan

n

JFan-Xu =8u\ /=1un Y=1n (4.1.3)

k=1
éan iborai n motalmnTH n la cblziy1 len8laralaTt8 n la
813letalanw olatl?2. Bu 313lertalar koelTk3lyenllan bir X1
boylb, A Talnlsa elerenllanckr, o‘n8 loTtow e3a bIrHK
Talnl3anT§ 103 m3lvn eletenllan<Hr (8y - Kroneker be18131
ekanHS8:T esablaniir).

Betak, clebl*0 boY3a, bu 515letalartn8 bar bT
ya8ona yecblT8a e8a bo‘Hb, leskan Taini3aning 103 mslun
eletenllant ank™aycH. Bu leoretant8 yelarll 413TTT§
13b011Chr.

EncH, A'ltay)né bo4sT éeyHk, n yaullla AA~1=E o‘nn
boUlh, bunéan ielAinelA~'=1T olarl2. A8ar AelA=0
éeb [Marar ullsak, oxirs: len8Mkclan 0=1 rbicAyalll lenSHkKa
Kelatl2, éeTak, <lebl*0 boYar ekan. Bu leoretanT§
raruny 213 T 1Mn§ 13bou<H.
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Bu yeréa Krater lNormmlalanclan Moyéalamsak ya (4.1.3)
nT8 bar bir 318(eTa$wt8 0‘n8 1oTOT bIrHK Talrk3anT§
T03 n3nAT ekan8iw e’LLix>rsa ol13ak, AelA* 0 bo‘18anéa

An — —
=3/ 1= y=1n
ekanls: keHb cbluacl, bu yeréa Ap cleM Tn8 ap

eletenll8a 103 al8ebralk KOHcrmychbichr.
A8ar C=[a0] Talnl3saT uarasak, 1 yaullla

~ 1 -
iexXA
ekanbsi1 raysbarklir. beTak,
4, aZl.e Arl
a2 1 A AZepR
nelA
_An 2neAn_
LIsbbu
n 2 3
A= 2 4 5
W3 5 6,

Talnlsa mcbun leskan talnlsaT lopayVk. Bunt§ wcbun,
ayyalo, ée1A clelenwnanlT yorarwr ya ut blsoblayriur:
12 3 123

peXA=2 4 5=00-1 =-1*0.
356 0-1-3
OeTak, A - Tax3mu3Ta3 Talnlsa, un8a leskan Talnlsa
Tay)ué. EncH, #W&A Tn8 bar bIr 3alr al8ebralk
loY<bruycbllanTt bl3oblayrTx:
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A,=46-55=-1, ADR=-(2-6-3-5)=3, ABB =
25-3-4 =-2,

A2,=-(26-53=3, A22=16-3'3=-3, AZB = -
(51-32)=1,

A3 =24-43=-2, AR=-(15-32)=1, AB =
14-22 =0.

Bularw 103 raylsbcla msllnlar ulllb yorfls, C* Ta&K3aTt
LrarTr:

-1 3 -2
Cc= 3-3 1
y-2 1 0O,

Neboyal, C* Tn§ barcba eletenl;lant clelA=1 8a bo‘Hb
le3kan Talnl3a8a e8a boYartr:

'1-3 2/
A'=-3 3-1
\2-10

EncH, A A~1=E ekanHS8T1 {ek3blranir. H¥VWW'aclan bar,
/12 3™\ -3 27
AA =2 45 -3 3-1
Vv o 6/) 1 2-10,
1-1+2(-3) +3-2  1-(-3)+2-3+3-(-1) 1-2+2(-1)+30 ~
2-1+4-(-3) +5-2 2-(-3) +4-3+5-(-1) 2-2+4 (-1)+5-0
31 +5(-3)+6-2 3-(-3)+5-3+6-(-1) 3-2+5(-1) +6-0,]
N oo
O10=E
001

8bun8a o “‘x3basb, A'1A=E ekaT bat ko”"3alllach.
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4.1.5. Ma(n(3anw§ ran§l

AylayHK, A=\a\mn Taink3a benl8n boY3T. ASar

K <TT(ra,n) boYsa, A Talnlsatn§ k la m3lliu ya k 1a3aln
Ke313bl3bl(1a81 eletenllanclan bosl bo“18an A+ariibH Kyaéral
Talnlsant8 éelertranllt A TaXrMsaTw Kk - larib/
TTOon éeb alalacH MalnlsanT§ bar bIr eletenllt unTt§
binncbl lainlblMTT0oN cleb ugbnl ullinack.

MalrllaTuw ran%l cleb unT§ nolllan /awH TTOHan
lalllblarTtT% e, kalla3wa ayllicH.

AS8ar A Tain!3anwn8 rans: r 8a 1en8 boY3sa, b Talnl3aéa
becb boYTta8an<3a bkla nolllan TlauH MariibH TT1OT
borHS8i', blrou, MTNE r éan Kaia laribH TTOrlan tay)ué
boUsa, mlatT8 barcba3: nol8 ien8H3uu an8lala(b. A
Tain13aning ran8it rankA yobl r(A) oruaH belSManacl .

LLIbbu Tab-k3aT " ayl"k

12 3
O 1 5
0-1 0
o .1 o
LLI T8 ya8ona lo‘rltcbl laribH TTo N nol8a lenS:
12 3 4
0 15 4 _
0-1 0 0
0-1 0 0
(Mckka 3aln bir xI'T boY8an éelenntanl 3Haitéa); ucblincbl
laribb TTOHanéan bin esa nolllan Ta4, Tasalan,
1 2 3
0 1 5=s5*0. OeTak, benl8n Taini3amng rans: 3 8a

0-1 0
len§, ya’t r(A)=3.

0]
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Malnl3ant8 ran81t uwng la’nin bo‘ylcba loplsb mcbun
Ko‘p 80ncla8l éelertranllart bl3oblasb8a 10°8‘n kelacll Bu
13bl1 Taini3aéas: eletenlar altasblnn8blar 1usbuncbalan
yorgatbla o3oblasblTsb TU TKT.

EleTenlUr alTaskHn3klar cleb umylclaSlarga aylllacH:

1) MalrHs3anT§ blror 3aln (131uT) barcba eletenllant

noMan lary1blr xI'T 30n8a Ko ‘pay11n3b yoK1 bo‘Hsb;

2) Malnlsant§ blror 3aln (131uT) barcba eletenllanSa

bosbua 3aln

(n31lmnT)TN8 TO3 eletenllanTt blror 3on8a Ko‘paylTb
Ho“3bl3b;

3)Malnl8ant8 3alrlan (u3lUblan) o‘rtT o‘raro
altasblnnsb;

4)Malnl3ant8 barcba eletenllan nolSa len§ bo*18an

3alnTt (n3ldTw) lasblab ynbonsb.

Bb-bTéan eletenlar alrtasbllnsblar oruaH  bosll
AllinacH8an Ttalrl3alar ekyblalenl TalrlA5alar éeb alalacll
Exkylyalenl Ttalnlsalatln8 ran8lan  len§  bo‘Hsbl
13bol1an8an(br.

8bunT8éek, Tan-k3ac3a Ko‘p1 bllan MnT8§ ran88a len§
3orcla8l cbi2iuH erkH 3alrlarl (uslUrllan) Tay”né bo*Hb, wlar
Talnlsa ran8i8a len§ (ar"bH noMan lary1 tTon8a T03
Kelnycbl  3zalrlanclan  (u3llnlanclan) iborar  bo‘Hsbl
13bollan8ancHr. AS8ar Talnl8atn8 ran8i8a l1en8 3omnéasi
MnT8 cbiziaH erkH 3alrlan (u3lunlan) 3151etabl anisian8an
bo‘1sa, mlaTtTt8 cbliyH kotblnalblyasl owaH s018an
8ab*lant (u3llblant) WAlalasb TWTKT bodad vya
eletenlar aHnasblt3blar yon3arrHéa nlar8a To3 3alrlantng
(u3llinlantng) eletenllan noMaréan iborar bo‘18an
ekY1lYalenl Talrk3aw oHsb TuTKT [4]. Bu aylliSanlart
Talnls3anTt8 ran8uww 10p13b Jarayot8a sA0‘llab 13bT
blrtuncba o3onk3blaracH.
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Mas3alan,
30 1-3 -2
A=3 4 2 -1 -1
6 43 -4-3
Talnl3atn§ ran8T bloblayHk. Benl8an Ttaln{3atng
blnncbl 3aln eleten(lanT
-1 8a ko‘paylTth, mcbincbl 3aln8a yo*3bayHk:
B30 1-3 -2n
342 -1 -1
3 42 -1 -1
ercH, A] Tn§ 2-3alnt -1 8a kKo‘payltb, ucblncbl 3alnga
L,0“3b3ak,

T 01@T12.
A2 Tani3anng nolaréan Llora! ncbincbl 3alnT lasblab

yubonb,

;.3 0 1-3 20

3 ™3 4 2 -1 -1,

Talll13a8a kelatl2; MTN§ rans: 1Kki8a 1en8Hsi raysbanclr.

OeTak, benl8an Talrk3atn§ rans: baT ikkwa len§, ya't

r(A)=2.

A

4.1.6. Ma(n(8anww§ xo03 30 ya X03 yek*on

Aylaylik, A =[au}rn Talrk3a benl8an bo4sT. 11 yaullla

X n oYcboyW yeklor (n3lun-yeklor) boYsa, AX kKo‘paylTa
Tay”~né bo4lll, n T oYcboyW Y yekloréan flora! boYacH ya
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AX =Y (4.1.4)

c/rur// alTa8LLn8k%a e8a boYarblr. (4.1.4) gpa A bl cblrwn
ablaskMrrak  Ta(r3a8l éeb ablaéb ASar cbliuH
altasblTt3sb Talnlsa3l kyaéra! Talnlsaclan iborai boY43a,
(r=n), nyaylclaX ya ¥ lar bir xI'1 n o4cboyW yeklorlargan
iborar bo4l'l, mlar kKollnear bo4lsbl bat, boYTasHs:1 baTt
TUTKT. Bu yeklorlarrn§ kollnear bo‘Hb s0l8an boH
aloxl(la abartyal8a e8a bo‘Hb, bv bol Ko‘p TazalalarT bal
ylLLisbéa ncbraycH.

A8ar A kyaéra!: Talrl13a8a e8a bo‘l18an (4.1.4) cblisH
altasbbnsb blror noléan MaruH X yeklort o°‘218a Kollinear
bo*18an Y yeklor8a ak3lanllrsa (oYkar3a), X yeklor A kKyaéral:
Talnl3ant§ (ebl21aH altasblln3bnlng) xo3 \eklon, Y Tn§ X
8a propor3tonalLlk koelll131yenbgan iborai bo‘18an n 30n e3a
nning xo3 30T éeyllacH [4].

Oetak, a8ar X benlS8an A kyaéra! Ta(nlsanTt§ xo3
yeklon boY3a, ymuoncla8lia’nl bo‘yicba

AX = X (4.1.5)
len8HK o‘nnH bo‘Hb, b yeréa n talrk3anTt§ xo3 3onMan
1boralélr.

(4.1.5) T oncby 3bak! 0‘28arbnsblar yorgatMa

(a-ne)x =0 (416)

Ko‘nTab8a kelllnsb ulyt eta3. Bu X 8a blbalan bir

]T3U Talnlsayly len§laracbr. ASar

éeb, A =waywn- Kyaéra! Talrksa ekanH”"bl bl3ob8a o0l3ak,
(4.1.6) (lan
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E(a//-'l ,k=0"1=1"n (4.1.7)

n notaldmtH n 1a cbligH al8bralk len8latalatt§ bir
31$H 313letaslnl olarl2, buyeréa 84- Kroneker k18181,

Bu blr JT3H 313leta nolllan lMaruH yecblT8a e8a bo4lsbl
ncbmn nnt8 éelllrrtanii nol8a len8 bo‘Ibl rarur ya yelarll
ekanHs: blrSatayuT (2-bob8a Larans):

0L N S

& @~N = 0. (4.1.8)

«, P * am~A

Bn (4.1.8) N 8a T3ba*an len8lata boulb, unéan A
Talnl3anTt§ xo3 30T arylanacH. 11tutly bollla, (4.1.8) éan
Ko‘nnacHki, /1 8a T3balan n- éarajaH alSebralk len§larta8a
e8arT2. Al8ebrawng a3o3ly leoreTta3l8a Ko‘ra bu len8latan
la koTpleks Mhe8a e8a boulll [4], wlar ockHy yoW karraH
boY13bl TU TKT.

Oerak, (4.1.8) len8lartaw yecblb, /1 xo3 3onnT§ Myra™
atulan8acb, nt (4.1.7) 8a yo‘ylsb na'yasbla éelertranH
nol8a len8 bo‘l8an blr ~n3l 513letat olarl2 ya unt§
nolLlan M yecblrtT loplb, A Taini3amning xo3 yeklonu
ar™layrtr.

Ill 4.||
1-lusol A=
30 3 5

Talnls3anT§ x03 30T Yya X03 yeklon 10p1131M.
YecMsb. (4.1.8) len8larar yorarwur ya T ecbartur:

1-n 4

3 5-1

N2 61-7=0=>/1,=-1, /2=7
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OeTak, A Talnlsa ikkKa baululy xo3 3onlar8a e8a. En(H,
bu x03 30nl1aTtT§ bar bln8a 103 kelaclki8an xo3 yeklorlart
aralayrtr. Bunt8 wncbun lopl8an A xo03 3on LhyTaiT:
(4.1.7) 8a a0‘ylb, unéan noMan Maryecbl TT aTaAKYyrTr.

1) A=-1 xo03 30n ucbun:

4 fo) _
IO‘(&-hX2= -/\\Zxx+4x2_
I3x, +(5- (- ))x2=0;  [3x, +6x2=0;
X, +2x2=0<>X, =-2x2.

—2x2n -2
X 03 yeklor: -« 7, x2*0.

< *2 > . 1>
N18ar x2-1 éesak,
-2\
XXx= 1
X03 yeklorT olarlr.
2) A=7 x03 30n ucbun:

-6 x2=0
I 6x, +4 "0 3%, -2x2=0<>

3 - 2x2=0;
PP
r~. 1
Xo3 yeklor: YA 3
7 ’l)

AS8ar x]=2 ée3ak,

X03 yeKCOrT o1arL2.
2- 11801,

TalnlsaTn§ xo3 yeklorlan arylan
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Yecbl3b.
N1 _gespan+20=0;
17 1-
NnN=2+4/, A2=2-4/.
Oertak, Ta{n13ant§ xo3 3onlan Taybur.
) N-A=2+4/
MB—2+4/))x, - x2=0, ~ |(1-4))x, - x2=0,
[17x, + (1- 2+4/)x2=0;° [1IrK - 1+4/)x2=0;
<>*2= (14N,
Xo3 yeklor:

:X,
v« 4’/
x/=1 éeb 0!3aK,
14
X ¢
Y

x03 yeklor keHb cbluacH.
2) N=N2=2-4/:
B—2—-4))x, - x2=0, ~ [IL+4)x - *2=0,
[k +(1-(2-4/)x2=0;<>[17x, -(1-4/)x2=0;
<>x2=(1+4/)x,;

Xo03 yeklor:
* 2=
O+ 4/>, 1+ 4/
X]—1 €eb 0!3ak,
— ri X03 yeklori o 12.
1+ 4/
Malnl3atng altasblln3bnlng) IvrH xo3 3onlansa

T03 Kelllycbl x03 yeklorlantn8 513letasl cbirlsH erki/
bo*Hsbl 13bollangan(Lr [4].
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4.2. Cb"2MM" al8ebralk (en8laTtalar 813(eTasbl
Talrksalar yor/latlla (ek3bT3b

4.2.1. Cb121uH al8ebralk (en8latalar $in(eTa$ilt
Ta(rinzalar yoskasMa y<ws8b ya yecblsb

LLIMBK 1en8latalar 5181eta81 benl8an bo4a3T:
n

x) =c,, /=1T. (4.2.1)
>1
Bun 513letatn§ koelll13lyenl:lan<lan LUrMan Ta(nl8aw
batcla noTta’lutlan ya oroé bacllant Talnl5a-n3lvnlar

(u81un-yexloriar) 81Faﬁ(1a/yo\ran|71r: /
x\

Azlal,. x= "t so 1 @22

I»

N-s13ieTaTng Taimnzas:r X-notayut yeklor, C e3a
sisieTan8o‘ng (otow cleb yunlLiack.

Bi28a Taymurt boY8an Talnlsalart  Ko‘payiinsb
Loblasblan ya Talnlsalarung i1en8Ws1 3baritéan loyclalanib,
(4.2.1) len8larar (4.2.2) a3o3Ma, uuyMaSicba ycuusb
TUTKT:

AX=C. (4.2.3)
(4.2.3) T Ta(rMzayly lewlaTa <leba(@la<H.

AS8ar (4.2.1) 513lera (4.2.3) Talrksayly 3bakllla yor~an
boHb, T=n baTéa 515letant8 A Talnisa3: Tax3u3
boYTasa, bu len§lara upyl<la8lchba yecbllacll. LU T8 bar ikk1
10T0TT cbapéan A'lTtalnlsa8a Ko'paynnuTr:

A'I(AX)=A C.

Malrksalart Ko‘paylt3btn§ 8urublasb uonunMan

Moyclalarb, oxXb”*kH upmylcla8lcbay0213b TU TKT:
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(A-1A) X=A1C
A'JA=E ya EX=X bo‘l8ar ucbun (4.2.3) talnlsayly
len8laTtaTn§ yecblrwT m3bbu Ko‘NT3bé&a boall urlanur:
X=A/C. (4.2.4)
Mas3alan,
X, +2x2 =10,
*3X, +2x2+x3=23,
x2+2x3=13
len8laralar 3k3eTa3T! Tairksayiy nsmha yecbayHk.
Butn§ mncbun

EO
A=3 2 1; X=x2;Cc=23
10 12; n ., 4-31

Taf{rk3alart Kkkarwr ya leskan Ta(rksaw loplsb ucbwun
umyicla8lar: balaraTie:
120
cleM=3 2 1=4+0+0-0-12-1 =-9*0.
012

A Tax3m3Tas ekan, éetak, unga leskan talnlsa Tay)umé.
EncH, Ay al8ebralk 1o*1c/imycbllaru bisoblayrTr:

21 31 3 2
= =4-1 =3 L = - _ B - =3
192 4-1 =3 A 0 2 6: AB 01 3
20 10 12
Z._ _12—'4, AZ_O 2_27 A3:~O 1:-1;
2 0 10 12
oy 2 MR- =P AB—, =4

Teskan Ta(rksaw blsoblayrtr:
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y« N2 v 1 '3 -4 2>

A~ =- -6 2 -1
Geln AN W2 TR

<NM3 AB Abb, 3 -1 -4

3 4/9 -2/9\
A~'= 2/3 -2/9 1/9
41/3 1/9 419,

Benl8an 513letatn8 yecblTw (4.24) ko‘nt3b(la
yoranur:
173 419 -2/9' Ul s
X=A -C= 2/3 -2/9 1/9 23 =3

“1/3 1/9  4/9y 13, 5,

Bwu yeréan, walnlsalatlng len8Hk 3barii8a azosan, x/=4,
x2=3, x3=5 kelb cbluacl.

4.2.2. Co"2V"Mal8ebralk len8lartalar $ifleTa»
yecbl Tw w3 Tay|uclll§1 baaMaE Kroneker-Kopelll
leoreTtasl

Parar allayHk, n notalyutH T 1a cbliall alSebralk
len8laralatt8 (4.2.1) 815letasl benl8an boY3T. Bwu
gi3reTa Koell13lyenllan, notaYlwmtlan ya oro<l baclan
boy8an o0°‘n§ lotorclan [MMwil8an (4.2.2) Talnlsalarclan
(asbuan 313leta Taik3aswa yana blla (n+1) - uslvn sllb
gisieTa 0‘N8 KO ToTWw Yyo0213b bllan ken8aylnb, B Talrksar
bo3l uyllnacH ya nT slleTanT% ken%ayri%an Tabriizasl
éeb alalad. OeTak, 5131leTanT8 Ken8ayllnl8an Taini3as:
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Ko ‘nT8bcla bo4acll.

Bu o‘nncla sanyléa8livsbuncbalart e3lalart2: a8ar (4.2.1)
si3ieTa YyecblT8a e8a boUYsa, n blrSaHkéa, ak3 bollla
blr§aHkéa eTa3s éeb ymnlllach.

AS8ar s131eTa 0°‘n8 lorowicla8l barcba oroé bacllar nolSa
len§, ya’t C=0 (nol Talrk3a) boYsa, (4.2.1) si3tewa bir
Lin3H éeb yunlllacb. Bunéay bir JT3H si3ieTa bar ckut
blrgaHkclacr, ya’w X=0 nnt§ yecblrw bo4l3bl raysbanéir.

4.2.1-1eoreta(Kroneker-Kopelll). "2V  al8ebralk
len8lartalatTt§ (4.2.1) 313letasl blir8allkéa bo‘Hsbl mcbun
nnT8 Taini3ast A NT8 ransy Ken8ayltl8anm Taini3as: B
nT8 rangi8a len§ bo‘Wbl (r(A)=r(B)) rarur ya yelarHclr.

13bol. 813leta bir JdBH boY8an bol wucbun 13bo1
raysbanclhr,

cbunbl, bu bobla A ya B lar ekYlYalernl boyll r(A)=r(B)
awscbr. EncH, s13ieTa bir )mH boUTa8an, ya’w ntng o‘ng
lototcla81l oroé bacllaréan aualll blfasl noMan @™M»
boU8an bolT yarayrtr.

2armnyHs81. (4.2.1) 313leta blr8alkéa ya Xx'(/ =1;n)

sonlar (Moéalar) 313letasl unTS§ yecbIrt éeyHk. Bwu
yecbl 7T 513letant§; len8latalanga f0‘ylb, T la
n

X aox) =c3 {=1'T
X 800) =c3 {

len8Hklar8a e8a boYarTr ya kenayirl1"an B Tancatng
(4.2.1) si3ieTtanT8 0°‘n8 lototéan Llora! boYy8an (n+1) -
Wwlntr8 bar bir eletenb oMTs1 (A Talnlsanlng) n la
millblan 103 eletenllannt8 cblkiu/l kotblnatyasblan
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iborar ekanH8:T ko‘rawi2. OeTak, A \a B lar ekylyalenl
bouIb, r(A)=r(B) keHb cbluaci.

Yelarl|UA”. Parar uflayHk, (4.2.1) 515leta Talnl13a3TT§
ransi UTN§ ken8ayHnl18an ta&W3a3tiil, Tan'wa lens, ya'r
r(A)=r(B)=r bo4ysr.

A Talnlszant8 noléan lauH r - {ariibll TTON T apganb
olartryauT barrs TTor clebnonéayrrr. 1IMn§ uslunlan8a
(3alrlanSa) To3 A talnlsatn8 m3lunlant (3alrlanmw) barm
wivn-xeklorlar (3alr-yekXorlar) éeb nonéayrwr. Barl3 3alr-
yeklorlar8a T03 smseTa len8latalant wuTN§ Ha2ls
len8laTalan éeb, barl3  wmslln-yeklorlarS8a 103
notaYunéart 3lldetanTt% barii noTa’luTlaH éeb
yunlLLacl1, raysbanbl, ular r 1a boYacH; yolS8an notaYurtlar
(r<n boY8anéa) owA (erkT) noTa’lurlar éeb, oroé
nota’lurlar 30T 8=n-r e3a 313ieTaning orocllk (erkTUK)
30T cCleb alalacH

A8ar yuuonéa oHn8an ba2l3 TTOr8a T03 Keluycbl
313leta barl3 len8latalanT a”aéb oHb, oroc! noTa’luTlar
nol8a len§ cleb uabul dAll3ak, r notalutH r la c&2VIr
len8laralar 313leta3l8a e8a boYartr ya ntng éelentnanH
nolLlan MawH boY8anHs: mucbun ya8ona yecblT8a e8a bo*laH
(But 2-bobEa Ko‘r8an eéik). 8ls3lietanT8 A0l8an
len8lartalan bat barl3 Tror§a to3 len§laralan8a cblirruyfl
bog8YK}  boY8anHklan  3ababll, barl3 nota’lurlar
ymnsorléag8lcba lopll8anéa ya oroélan nol8a len8 éeb
olT8arT bl3ob8 o0l3ak, uyanoaéatsblT payuasb “y™M
etas. Bu leoretant§ yelarll Shi3TTT 8§ 13b011éit*.

1-e3lalta. Yusdonéas: 4.2.1-1leoreta (4.2.1) si3:.eTanT§
bir8aHkéa yoki: blr8aHkéa etasHs:1 bauréa bo4ll, nTn§
yecbTéan 30T bauléa becb nar3a éetayéi. Hauilaiéan
bat, a8ar r(n)=r(8) bo‘Hb, 8>0, ya’t oroé nortaydwur
Tay”né boYsa, nnga (yok! nlar8a) xHyony Alytallar bensb
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TUTKT bo‘Hb bu bollla (4.2.1) si3:.eTaTn§ yecbltlan 30T
cbeksi2 KO‘p bo‘b3bl; 8=0 bo‘l8rcla e3a yecblT ya8ona
bo‘b3bl raysbancbr.

Ya%ona yecblT”a e¥%a bo1%n 313leTa arpglan%an,
bllclan orlll yecblT”a €¥%a bo ‘18ancla e3a aTalanTagan
vieb yunLLlacH.

2-e3blta. (4.2.1) 513leta blraHkéa bo‘l8anéa oroé
nota’lutlar tay)u<l (8>0) bo‘l3a, mlart nol8a lenSlab
olt8an si3zeTa yecbl rTT nwng bansyecblTr éeb yunLLac.

4.2.3. Cbl21L)/1al8ebralk (en§laTalar sis*eTa8iL
yecblsbiia “réan-Can33s muvH

OMuwmx}, cblziab al8bralk len8laralar siieTasilh
yecblsbga uo‘llarlaciSan  Krater lortmlalanw  ya
Talnlzalar mM3nHT Ko‘r(bk. Bu wuaularéa len8latalar ya
noTa’lurlar 307 orl8an 3an blsoblasb 13blannT§ ba]rr
I#<la ler orHb bon3blT baTt payya™an bo‘Hsbhllb kerak. Bu
yeréa, ataHy pxalllan ancba “vlay bo‘18an msullaréan bin
bMan, ya’t Niblan-Cau33 usvH bllan (at3bartr. Bu nsnlr
ba’ran noTa’lurlarT ke(Ta-ke( yo'goiib (cblganb) bonsk
n3nH <lebbat ymnllacl.

8ocLLiaHK ncbun ucb notaMuTll mcbla cblziab al8ebralk
len8lartalar sisie Ta3TiaayT/2:

«l11*1 + «12*2 + «13*3 «14 5
'°21%1 "m«22*2 «23*3 ~ «24’

«31*1 "*"«32X2 +«33*3 = «34°
Bu 813leta (blerttanin nollan larub, ya’t 318leta
ya8ona yecblT8a e8a, unéan lasbuan, an ¢ O cleb larax
uMartr (a!1=0 boY3a, len8laralaTtT8 o‘rTT abnasbbmnsb

109



blMan bun8a ensblsb TMTKT) ya T elakcbl koegLLyenu
nn8aTto3 len8lartar e3a elllkcbl leuylaTa éeb nonéayrtr.

818letanlng blnncbl len8laTtastl au 8a bo‘Hb, elakcbl
len8lartar

I, +al)x2+a™x3=a™ (4.2.5)
Ko‘nT3b8a kellrartr ya X/ T Tbablds nora4ut éeb
blsoblaywii2. Bu yeréa
& (y=2;3;4).

OHn8an (4.2.5) len8lata yoréarwéa si3ieTanTtg wUol8an
1kkala len8latalanéa81 X] ualnasb8an baélart yo‘yoiaTi2
(tasalan, (4.2.5) w - a2l 8a ko‘paylwb KKTCbl len8lara8a \
bacllab L0‘3b3ak a2lX/ baé yo ‘solllalll): '

REX, + A% =af
A0, + a0y, = 5. 4.29)

Bu yeréa
M=« “dy *«l 0'=23 Y=234)
EncH, o2 *0 “eb larar b (ak3 xoléa len8laralar

orTT alrasblinb bun8a ensbartr), uTt (4.2.6) si3:1eTa
ncbun elakcbl koelllblyen* blsoblab, (4.2.6) sisieTalwing
binncbl 1len8lata3tl un8a bo‘Hb, x2 T bazis noTayduT éeb

blzoblab,
r, +n2r, =a@

len8lartaT olarwr. Bu yeréa

aT

0'=34)

«22
olr8an oxils1 len8lata yoréartéa (4.2.6) si3ieTa 2-
len8laTa3zléa8l x2 falnasb8an baét yo‘up!;lb

K. =0f)
8a e8a boYaniix. Bu yeréa
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a =ag-a%y-aR ¢ 3 1 34
8bLuklay ylllb, anyllla8: 1en8 kucbH 313letalart ollilk

«,X, +alx2+ai1x3 =al X, +a2x2+0"NX3 =a\"

a21X1+ a22X2 + «23*%3 = «24 < arx, +afdx; =af)

«31*1 +«32*2 +«33*3 =«34 n, , R"QQ.);S?, = aQ)

*l + «12/\*2 + «l3l\*3 = « M X, + a[2X2+ a/\x3 :
¢> *2 +«WN *3 =Z«24> <> *2 + «23**3 = «24*
«33>*3 = «34> %(3 = a@
. . (2)
Oxirs1 815letaéa A3 = ya nT ofb wucbun
a

elakcbl koelll13lyenl, x" e3a baa3 notayuTt bc/lMsbl
raysbanchbr.

Bu len8 kucb 318letalart bosll M17sb JarayoT loréan-
Camnss n3nltr8 ol%a bonak bouwlcbl éeb yunllac. L éa
blita, ya’t x3 nota’luTtTtn8 UyTtan aty bodb uoMb
C)olgan notaymrlarTng ulyrallan kelta-ke!

x, = -a X, Xlzamaﬂ_xz'aﬂs
lormlalar bllan blsoblanac/ ya bu Jarayon wmsvlwng orllia
uayHxk boulckl Ieb ymnLLiacl.

Bu wn3mlt wmwutly bollla (4.2.1) &2 alSebralk
len8laralar 513letaslS8a uUoYlasb Jarayor bart xuécH
yvsiorLLia8LLek kecbacl/.

Bu o‘nncla sbuw bat ayianbbki, (4.2.1) ewmietatn§
blr8aHkcla ekanHs: baulllas: Ta’lntol bo‘lta8an OfcWréa
bat (nT {eksblrtazéan bart) un8a bu n3mnlt uyo‘llab
TUTKT. Bu bollla, nTn8 yecblrt ya8ona boY3a, loréan-
Oam33 n3nmlTT8 018a bonsb “aayon" yakunllla (4.2.1)
8181etanl
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Ko‘nTab8a kellnsb TMTKT bo‘Hb, UT wuckburckakh
sleTa éeb ywrllllaél ya Tarkur bolla 313letanT§
ar’““lan8an ekariHs1 raysbanchbr.

(4.2.1) 318letanlng yecblrt cbek3i2 KO‘p bo‘l8anéa e3a,
nT

X1+ °12X2 + al3>X3+ "*+ a\nXn = °1n+l >

rZ +a2—!_x3 +'-* +a2?<n :‘ag,%ﬂ »

Ko‘nT3b8a kellln3b T TK T boYacH, bu yeréa 1°k<T, k<n.
Bunéay si3:1eTaT po%‘onall sbleTa éeb alalafl ya bu boléa
gi31eTa anlylanta8an bo‘Hsbl raysbanélr.

A8ar (4.2.1) 513letant§ yecblrt Tay)ué boYTasa,
[oréan-Cam33 un3nHNTS 018a bonsb JarayonTtT8 blror
Aaannéa (Verawsiyasiéa) 21681yaiHlen§lata oHnaéb

Yunuonéa bayon allin8an n3mltng ol8‘a bonsb JarayoTT
AnyléaSioba 1-]aéyal8a]oylasblT3b unlayélr.

Bu ]aéyaléa81 oxIr§l wmslvn ulln8an blzoblar 10§‘m
borayol8atTt narora! slllb bon3sb ucbun kKerak bo‘Vb, nnga
Joylasb8an bar bir 3alréas1 3on 3bu 3ailéasi 01&Téa81
n3lvnlaréa”ylasb8an sonlar y18‘té1518a len8 bo‘Hsbl Kerak.
Bu o‘nnéa, bosblan8Ycb lMeral3lyaéa bu n3Llinga JoylasbSan
onlar 0@ Ts1 wuauwmmaréas: 3onlar yl8Unél3l 3Haééa
blsoblanaéi, uol8an Veralslyalaréa mnléa8l blzob Jarayouu
b n3lun8a bat a0‘Marlaél ya 30‘n8ra, olt8an 3on 0lé181



mslynlarcla 3oylasb8an 3onlar yi8‘Tcl3i8a len§ ekanHs:
lek3btla(/l, a8ar bl3obéa xalo8a yo‘l so0‘yl8an bo‘lxa

1en8lk bajanltaych.
Veralslya X
BofbbrgycH 27
Verablya 24
an
1-Vleralslya 1
2-Merai3iya 1
3-Verablya 1

M1801.

g13:1eTa yecbll3T.
Yecbl3b. loréan-Oanss m3mHW "a"\Val ko‘nusbicla 1albk
eiaT12 (2"aéyal).

1-Jaéyal.
) 3 0‘ng blarora*
X X 10TOMN vaLLLL
a\2 aB abl 2X =45
a2 an au X°J-&
as?2 ass a 2% =&
a@ &@ 0@ ((@
@ @ e of)
«@ «@ ((@ ((@
a « a

a0 @ @ 2]

i «fd ) «f®
«fd a@ a®
af off ef

((@
1 afd af) e
1 «) a®
n, +2x2 —x3=2,
2X, -3X2+x3=-1,
- X +Xx2+x3=4
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2-)aéyal

0 ‘nE Haro-
Merablya A X2 X3 loTon o
mslldr
Bosblan§Ycb 2 _% % 21 i
Vieral$lya 1 1 1 4 c
2 2 1
1-Herablya 1 -7 -5 9
3 6 9
o) -1 2 4
2-WNeralslya 1 1 -317 517 9/7
9/7 2717 36/7
o -1 2 4
3-1leralslya 1 1 -3/7 5/7 9/7
1 3 4

018‘a bon3b bo3ficbl yakuTéa ucbburcbakH 318leta8a
kelchk
Oxis1  Veralslyaclan x3=3 ekanMs1i Ko‘nwb 1unbcll.
("ol8an noTa’lwnlart orl8a uayHsb bo3sicbl bllan lopartr.
5 3 > >

. T . 1 s
2 = x 3 3———2 XI =2 -%2x3+ X3=2- 2 2 4
77 77 7

3=1

Oerak, 313letayecblrt (1;2;3) éan LLbral ekan.

Yuuonéa kelllnl8an wu3nlt blror TtukatTallasbluwb,
or!8a yay”3b bosutobléan boH3 bo‘U3bIrtTr T TKT. BUTNS§
ncbun bar bir WNeraisiyaéa ~aclarcla) elakcbl len8lartaéan
KeyTs: len8laralarcla8l yo‘sollllsbl lorlt bo‘l8an barl5
notayunutrt wunéan ollTts: len8latalaréa bat yo”oHb
borlM3a ba3. Bu yo*1bllan ynuonéas: sizietan: yecbaylk (3-
]aéyal yoréariuiéa).
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‘ I
dersa X 8 loen e
Bosblaratich o2 1 2 4
Verablya 2 3 1 1 1
-1 1 1 4 5
2 K 2 1
1-Merai3iya 1 -7 -5 -9
3 6 9
-1 2 10/7
2-ueraidtya 1 1 =37 5/7 o7
or7 2717 36/7
1 2
3-Veralslya 1 1 2 3
1 3 4

Ya’t, orl8a uayisb bosutobl Kerak bo“luay soldA x,=1,
x2=2, Xs=3 eKanHs: yaduol ko‘nblb LLinbc

lorclan-Cav55  wmsmHW  ~o‘llasb(™a®"  1leralslyalaréa
(uaéarblaréa) lanlaracii8an elakcbl len8laTta ya Werablya
(faéat) noterlantn8 103 1msbBbl 3bar! eta3. Har blIr
WMerablyaéa olLIT lanlanta8an 1Xityony len8lartawl elakcbl
éeb lanlab, naybaifas: ba2l3 notaYuT 3iainéa olcltsl
Veralzlyalarcla lanlanTta8an ya koelllblyenin nolllan lawp
boY8an notaYlYmTtT lanlab oMb TMTKTH8uu ayiaTi2.
Bunéan lNoyéalatb, nol eleten(lan ko‘proy bo‘l18an wsLLn
(yobl 3alr) yoréartéa blsoblasb 13blant l1e2lasblimsb
TUTKT. 8but bat ayCammr/la, Jaéyal wsmHW uoYlaSanéa
ba213 noTtalmutlanTt bel8eb bonsb m3lTT bat yor/l
bonsb lNoyéaH boYaéb

Masalan, unyiéas:

115



X, + X2 =4,
-2X, - X2+ x3=0,
X, - 2X2-x3=-6
&31eTan1yecbayWk (4"aclyal).
Oetak, x/ —, x? =3, x3=1

4-)aéyal
0 ‘né blaro-
Meracya Ba2l3 X x2 X3 1oTon ral
m3LlT
I SR

Verablya

1 -2 -1 -6 -8
1 1 6
1-1leralzlya 2 -1 1 2
X3 3 3 6 6
1 4 6
2-11€Ta131ya X2 3 1 1 4 8
X3 4 6 12
X2 3 4
31leralslya  x3 1 1 1 2
X 1 1 2

1icbrasbl T TKT bo‘l8n ba’reblr bollart “wmy\("ad"
rr3oMar aszoslLia i13blniil13b8a baraka! M1ar”2.

1-nwol.

X, +X2=1

X2+2x3=1

X2+x3—x4 =0,

X, + 3X2+ 3x3- x4=2
gi31eTan:yecbins.
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Yecblsb (5-]aclyal).

5-)aéyal

. blaro-

Heralslya  BRRI5S X x2 x3 X o0 ml
n31mt

1 1 0 o0 1 3

Bo5blangYcb 0 1 2 0 1 4
Kerablya 0 1 1 -1 0 1
1 3 3 -1 2 8

1 1 0 O 1 3

0 1 2 0 1 4

1-MNerablya Xl 0 1 1 1 0 1
0o 2 3 - 1 5

1 1 0 o0 1 3

N9 1 2 o 1 4

2-11eraizya 0o 4 4 1 0 1
A9 1 2 0 1 4

1 1 0 -2 0 0 -1

0 1 ? 0 1 4

3-Veralslya X2 0 0 1 1 1 3
X 0 0 0 0 0 0

4-Veralblyawn ™1b boYrtaycl, cbunkl oxIr§l 3alr
elewenllannlng barcba3l nollar8a aylatb kelcll Bu oxIrgl
len§lawa sol8anlannTt§ cb"2YM" koTblnablyasblan Jlora!
ekan8I'M ko‘rsala(l. Oetak, 315leta cbek3l2 KoO'p
yecblT8a e8a bo‘Hb, ywsoncla§l Jarayon nadgasMa bwu
yecbltlart x/=2x3,

x2=1-2x3, x4=1-x3 Ko‘nw3bléa bo‘Hb, bu yeréa  oroé
notayut Exiiyony ~yta® oHsbl TUTKT. Bu rwsoMa
ox1r8llnleraclya na”yasllla po§‘onaH 3151eta8a kelcl/k.
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2-1TT1801.
X, +3x2- x2+x4=Q
X, - X2+x3=1

X2+X3-x4=2
gisieTan1yecblins.
Yecbl8b (6-)aclyal).
6-)aéyal
" BeRI8 oms Mo
eraisiya A X
y X2 X3 oton  a iy
Bosblar*ch ! _3 11 0 4
Vierablya Lt 11 0 ! 2
o 1 1 41 2 3
1 3 -1 1 0 4
1-1leralslya X o 4 2 4 1 -2
o 1 1 41 2 3
| 1 4 O 0 2 7
2-11€Taislya o 5 1 0 -1 -5
X4 o -1 -1 1 -2 -3
D 1 4 O 0 2 7
3-Werablya X3 0O 5 1 0 -1 -5
pil 0 6 O 1 -3 -8

4-Neralslyat bajanb boUTayél, cbunbl bazis wintlo‘Hb
uolés OeTak, x*-oroé notad4unTt bo‘Hp yecblT x\=2-4x2
X3=-1+5x2,  x4=-3+06x2 €an 1boralélr. Bu rr30léa bart
po§‘onaH sisieTa8a KelMIXK.
3-1111801.
X, + 2X2- x3 =0,
e- X, - 2x2+3x3 =2,
X, +2x2- 4x3=3
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8151eraw yecbIns§.

Yecblsb (7-]aclyal).

3-Veralblyanl bajanb boYtaycA, cbunkl ox1r8l 3airéasi
KoelLIblyenWar barcbaszl 0 bo‘I'b, 0‘n8 lotoncla nolclan Maru/
6 30T LbdA (ya't 0=6 sckMyalll len8Hkka e”arTr).
OerTak, 318LetayecblT8a e8a eTas.

T™apyal
0 ‘n§ Waroral
Kerablya Ba2l3 X x2 x3 10T0M M3INT
? -
BoSblanstich FE A :
Vierablya 1 2 4 3 5
1 2 4 0 2
1-Wera13iya A 0O 0 2 2 4
0O 0 -3 3 0
y 1 2 0 1 4
2-Vleralslya 3 0O o 1 1 2
X 0 0 0 6 6
4-bob8a (loll Tazlk}lar
1. Atalanin baJanns:
a) 2 -3" +r-\ 21 b -\ 2 3’\+'r -2 -3'
-1 0>, 3 0’ -3 1 3 0-5,
oy -3 20T
n 0 <2 0 2 A1 3 2
"2 -
3 2 81 .
2. A= , B=1 -3 Talnlsalar Ko‘payl-
JA1-4 0
y

Tas!lM1 lopTs.
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'8 -T
layob: AI3=’_2 ")

3. Malnl8alarw lranSpolurlans:

250

6. Cbl215H al8ebralk len8latalar 313leta3llMl Kroneker-
Kapelll leoretasl(lan loyclalarb lek3blnn§:
M2, +x2-x 3-x4=4,
2X, - X 2+ 3x3- 2x4 =14,
X2-x}+2x4=-9,
3X, - X2- X3- XA=2

1. Ten8latalar 3131eTa3it loréan-Oam33  um3ulléan
loyclalatb yecbInS:

X, - 2x2+x} = 3,
a) X,+2x2-x3=1, b)
3X, +4x2+x3=5

B +xr-x3-x4=4,
2X, - X 2+3x3-2 x4 = 14,
X2—X3+2x4=-9,
3X, —X2—x%3—x4 =2
layob; @) (1,5;2), b (1:;2;3;-4)
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2X, +X2- x3=5,
a) *X, - 2x2+2x3=-5, b)
7X, +x2-x3=10;



Ma(rksa ya cblriuH al8ebralk (en8latalar si3(eTas:
bo‘ykba bLUT1M&2lT 3wab ko‘nng

1. Malrk3a8a la'nl"benn§. Malrk3awng LLrlIBbl TTaéan
1borai?

2. 01a8onal Talrk3atng ko‘nT3bl T yorTs.

3. BkHk Talrk8anT§ ko‘nws3blT yorTs.

4. Malrk8alatT§ 1en8lM%8a ya len8 ertasH818a la’nl
benns.

5. Max3u3 ya Tax3u3Tta3 1alnlsalar8a la’nl"benns.

6. Benl8an Talnlsalatl s0‘3bBb, ayT3b ya 30n8a
KO ‘pay11n3b uanéay bajanlacH?

7. Malrksalart Ko‘paylt3b ataHw LLisbuninns.

8. Te3kan Tai*k3a bauléa LLBbuncba benns.

9. Kyaéral walnlsa leskan Talrk3a8a e8a bo‘Hsbl ncbun
uanéay 3barl bajanHsbl kerak? Teskan Talrk3a uanéay
10plaé:?

10. MalrksaTn§ ransi: éeSanéa wrarll3bunasi2?

11. Malrk3aéa elewenlar altasblt3blar ée8anéa wrtarT
1m3bunasi2?

12. Cbl21aH al8ebralk len8laumlar 3131eus81M walrksalar
yoréarTtéa yo213bLul Ko ‘r3alTs.

13. "2V al8ebralk len8latalar 315letab1M Talrk3alar
yoréarTéa fanéay yecbllaél?

14. Cbl21A11en8laralar 8151etasl baiyléa81 Kroneker-
KapelH ieoretasTtiayHns.

15. Cbl21H1en8laralar 31se Ta3T1yecbl3bnt§ loréan-
Caunss nanT LLisbuniinb benns.

16. Po§‘onaH ya ucbburcbak 313letalar bayMa LLBbuncba
benns.

17. Malrk3ant§ xo03 30w Yya xo3 yeklon bauléa
LLIsbuncba benns.
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5-BOB. TEK18bIKBAC1 B1LWIHCH1 YA 1KKLUCH1
TAKT1BI1 CWWNpbAK

Te&3Wkéa Oekar! koorcHmalalar sisieras: KTLU 8an bo‘Hb,

bu (ekisHKNT8 Koorétalalan benl8an 1Kl o ‘28armycbll
A(x;.y) =0

len8larat uanoallanHruycbl m(x;y) nuuylalantn§ lo‘plart
uaral8a, u blror cbl2iyéan iborai boYacll. Bunéay boléa
ynuorias: len8latat 3bu cbirwTw lemdblara$dl éeb
yvnLLacW.

Bu bobéa binncbl ya Mekrebl (aritbH cb121ularming
len§laTtalanw kelllrarTr.

5.1. To*8‘n cbl2”YY\8 1ek18HK(1a81 1en8laTalan

bMula ya 108‘m cblrly plattelnyanTt§ (i1eKisHkéas:
8eotelnyant8)  bosblan§‘lcb  1u8buncbalan  boYlb,
koorcHnablar lekl3Hg1<la mmula o‘rTT8 koorcknablan éeb
ablnycbl TMckka 80nlatT8 JuitHs: blMan awulawsblT 3-
bobéa Ko‘rd/k Markur banééa 108‘m cblaiAT  iKK1
0‘28arnycblll  cbliyH  len8lata yo3kasMa  anlula8b
TUTKTH 81t kelUrarur.

5.1.1. To‘8‘n cbl21(JrHn8 burcbak koeAHbIyenLL
(en8laTadl
TekisHkBa xOy Oekar! koorcMnalalar 318letasl kblLLI8an
bo‘'b, unéa Oy o‘wSa parallel (ya’t Ox o‘a8a VK)
bo‘lta8an 10'8‘n cblrw, benl8an bo“13T. Il bollla ( 108‘nm
cbl224 Oy o*aT blror (0; b) mlada ke3ib o Yhsbl raysbarclr.
Bunéa bT ckwaTw Oy o”clan cyral%an KesTabl
éeb ynnllaés EncH | 10'8‘n cb™»™r'n§ Ox o‘y! Tusbal
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yo ‘naHsbl blMan boslM ulycblya [0; 1) 8a 181361 burcbaSii
>bllan bel§MayHk. Coaralayol:gan bol ucbin = boVb, bi

burcbak lan8en3tt8 Tay™wll™ii e’bbor8a ol8an bollla
1%{p=x éeb belSMaytl2 ya b 3ont Y lo%h cblrrgrwy,
burckak koelrblyenii éeb aiayTi2. Albaria, 10'8‘n cbkil
mcbun b ya K 3onlar benl8an bo‘13a, uT KoorcHnablar
lek13HSLLB AaMN3b TUTKT.

Engl, (p=0 (ya’t k=0) bo‘l8n bolT uarazak, *0‘8‘n
cbi21y (0; b) Tk a oruaH Ox 0‘A18a parallel bo‘Vb 0‘b3bl ya
ntng Ixllyony nuulastr8 orclralabl b 8a lenSHSL
raysbancir. Oetak, bunéay Ox 0‘dl18a parallello‘S8‘n cblirlsa
1en8iatasidt

y =b
KO‘NT3béa yo2:3bTNUTKT eKan.
To‘§8'n cblill Ox o‘a!8a bat, Oy 0”i18a bart parallel

boUTast, ya'tT <e yaT

o‘ar burcbak bo‘l18an bolt wuaraszak, M(x;y) 10‘€‘n
cbl2iyTn8 (0; b) éan MNawH nuuwias: bo‘18anéa, 5.1.1-rastéan
KO ‘nnackk,
Y5 %0,
X
b-y
-,X<0
X

keHb cblacll. Bunéan, XxAOéeb [Marar siLLib,
y =KX+ b (5.1.1)
len8laTa8a kelart2. A8ar bu len8lartaéa x=0 ée3ak,y=b T,

ya’'t (0; b) Tk™at olartr. Oetak, (5.1.1) len8lata (.
10°§8‘n cblaynT§ barcba nuublan ucbun o‘nnH boYar ekan
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(xeK). 1r (o™ N ckTanT% burckak Koe$uzyenil
ien%aaTas: éeb alalaél.

AS8ar (5.1.1) éa k=0 (¢p=0) éeyl3a, y=b bo‘Hb, Ox o‘yua
parallello‘8‘n cbl2iy 1en8lara3l8a e§a boYaniir.

Olt8an (5.1.1) len8lata - ya't o‘lras
burcbak boU8an bol ucbun bat 10°§‘n ekanHS8i8a 13boricb
bosl yllisb Lhy T eTas.

Ercd, " (*0'8‘n cbliy Qe o‘uua Vk) bo‘an bolt

uarayHk. By bol mncbun  burcbak koellliziyeni kK Tay)ué
eTasHs:1 raysbanék. ATTo, bunéay 10'8‘n cbkiy Og
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o‘dlllan blror a ke3Ta a&%aracH ya wnéa yol8an barcba
nnulalatT§ ab33issas: 3bv a 30n8a 1eng§, ya’'t

X =a (5.1.2)
boYac. B Ox o‘usia 11k (ya’'t Oy o‘asa parallel) 108N
Cbi2iy len8laraslcHr. Oetak, Ox o”ua bk 10'8‘m cblruy,
len8laraszlll bwurcbak koelli3iyenll] ko‘nTsbcla 1ro<lalab
bo‘lTas3 ekan.

5.1.2. To‘§‘n cblaiunw§ nTunHy (englaras!

Yuyonéa koorchnablar lexis/Blcla yolllycbl 10'§‘n
cbl2iyTng len8larasl (5.1.1) yokl (5.1.2) 3baklla bo‘M3blt
Ko‘rd/k Il x ya y o‘28aruycbl koorcknal:alar8a T3balan
binncbl éara)aH (cblz214H) len8latacHr.

n3bbun,

Ax+By+C=0 (5.1.3)
X yay o‘r8armycbllar§8a bbbalan brncbl éarajJaH (&2
len8lata A2+B2>0 3bax! baJarll8anéa koorclnablar
lex13HBIcla yolllycbl blrola 10°8‘n cbliytn8 len8larasl
ekanH81n1 ko‘r3ab3b TMTKT. Bu yeréa A ya B lar len8lara
koelllblyen/lan C e3a oroé baéi éeylllb, ular benlSan
3onlarclAr.

(5.1.3) len8laracla A yok: B koellllunenllarclan auall
blinas: nol8a len8 eta3 éeb larax uHayHk (ak3 boMa blr
len8lara eta3 C=0 3onl1 len8lkka e8a boYarc/k).

Maszalan, B=0 ya A*0 boY3T, bu bollla (5.1.3) 1en8lata

len8laTa8a exY1Yalelll boYacl. Bu Oy o‘uua parallel 10'§‘n
cblziLllen8laraslclir. A8ar BgObo4sa, (5.1.3)
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bel8Mamza, wnclan 108‘m  cblziutng (5.1.1) burcbak
koelLIblyenLll len8lawa3lt olatl2. OeTtak, (5.1.3) len8larta
A2+B2>0 boYSanéa, 108‘m cb™2"N1* JloBalar ekar. 8bwu
3ababH, (5.1.3) T 10%n cblrrgnT nTuTry (en%laTa$l €eb
a(@la<N

5.1.3. To‘8‘n cbIrEuun” ke$walar bo‘yicha (en§lata$l

(5.1.3) éa ABC"O boYza, nt -~x-"y =\ ko'nt3bs8a

KelLIn3b 030rKHr.---C-::a ya - £:b bel8Ma3blart KTib,

OX1r§1r
Pl (5.1.5)
Ko‘nT3b8a kelldrartr. (5.1.5) T 10" T ck&wWTn3 Ke$Talar
bo {/1cka (ke$ralarclab>1) len%laTwil éeylMaék LLIéasi aya b
lar 10°§‘n cbi21l[1M8 T03 raYisbéa Ox ya > o‘ylaréan
aJral8an ke3talan ekanHS8:8a 13boncb bosl ullBb o30rkr

(5.1.2-rasm).

5.1.2-rasT. 5.1.3-rasr.
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5.1.4. To‘§8‘n cbl21Anws norTtal (en8lata$l

Koorcnablar bosbléan oYTtayéi8an 108‘n cbRlular
ncbun ko‘ptcba (5.1.3.) len8latanT8 Tax3m3 3bakHeEan
oyéalarlac. e koorclnablar bosbléan o‘ltaycli8an 10°§‘n
cbleiy bo4Y3sT. Koorclnablar bosbléan | 108‘n cblifua
LLsbIn18an perpencHkulyaTtt8 wrunlls: p 8a len§ éeyHK,

=p, bunéa P -perpenélknlyaTT8 a3o3b HA OP

Tn8 blrVk yeklon bo43T. Bu bollla OP =pn éeb y0213b

TUTKT. OP yeklor bllan / yeklor o‘raro a burcbak bosll
M8 (5.1.3-rasT). oP T ( cblrillnt8§ nortaH peyllac.
A8ar Ixllyorny M(x,y) el nmuylaw olsak, n yasléa, OM =r
raclns-yek1orlng koorcknalalan (x, y) ,ya't

OM -1 =X +py.
5.1.3-rastéan PM =r-OP bo‘Hb, n n yeklor8a ollo8onal
bo‘18aT ucbun nsbbut yora olauil?:

(r-oP)mH- O => r N=0P M.
AS8ar n birl/k yeklor ncbun

A=/co5a+y3Ta
ekaTT e’Hbor8a olsak, yuuonéas: len8laraclan, OP n=p
boU8anls1 3ababH,

xco$a +ybxna-p =0 (5.1.6)

len8laTa8a e8a boYartr. (5.1.6) ( 1 o n cblrwnw* norral
lerPalaTabl éeyllacl. Bu yeréa, aS8ar | 108‘n cbhiy,
Koorcnablar bosbl oruaH o0‘lza p=0 bo‘b, A 10°§8‘n
cbl2lssa Hk bo‘l8an blirik yeklor ekanHsi raysbanclr.
Oetak, (5.1.6) len8laracla p>0 bank3a o0°‘28arnycbllar

KoelllblyenWan «kyaclra{lannt8 yi8Unclks: blir8a len&clT.
EncA, 10'8‘nm cblkiytn8 wuturty {en8latasrtl norra!
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len8lata kKo‘nT3M8a kelllrayHk. Bunt8 ucbun A2+B2>0
3baJ1 baJanl8anéa (5.1.3) len8laTtant§ bar 1kkala (oTOTL
JTHOSa Ko ‘paywinb,
(NA)x+(NB)y+J/1C=0
Aa X W ynuyonéa aylll8anclek 1amay T12:
(AA)L+(N1 B)1=\, NC=-p [p>0).
Bunéan

N=t . % (5.1.7)

ya p=-J/IC>0 bo‘VBbl ncbun A Tn§ 13borasilt C TnN§
1sbora8i8a uarata-yarsbl uylllb lanlab kAoyacr. A nT8
lopM8an LgytamnT oxlr§l len8lata8a s0‘ylb, nt (5.1.6)
Ko‘nw3b8a kelllrartr. (5.1.7) lortnla blMan atalan8an A w
nortTaHoychbl Ko payLLlycLLl éeylacH. Yuuon<iasi
Tnlobaralarclan 10‘§8‘n cblianT8 wnturty len8laraslnl
norral len8larta8a kelln3b ucbun nturty len8lartant§
Mekala loToTw nortaloycbl ko‘payluycbl8a Ko ‘payingb
KWoya ée8an xunlosa keHb cbluach:
Ax+By+C n (517?)

+11Ar+B1

E3la(ta. A8ar 10'8‘n cblziaTn§ nortallen8laraslcla8l x
ya y o0‘28armycbllartrt8 koellll3lyenl:lan 10°§‘n cbl2illsa
Koorétalalar bosblgan LUBbIr8an (yokl oYkarl1”an)
perpencknlyar birHk yeklontn§ yo‘nallrnycbl kostuslan
ekanM8T eslasak, N (A;B) bllan n(/1A;/1B) kolLinear
ekanHS8iclan  10'8‘n  cblrid  wuturty  1en8iataslllas:
KoelllblyerLLlanéan LrM"an N (A;B) yeklor 3bu 10°8‘M
cbl2:Lpa perpencHkmlyar ekanWs: keHb cbldacll. 8bu 3ababH,
N (A;B) T baT 1lo T cblrrgTu norral éeb ymnlLacl.
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5.1.5. To‘8‘n cblirlular clasla$l

TekblMcnwg ber8an nuwiLllLan o 1Tcbl barcka 10 T
cblwlar loplaTl Ne%h cbirlglar nasia$y, berlAan nwla
e3a uNT§ Tarkai Aeylach

AS8ar 10'§8‘n cbPluylar éa8(a$Luu§ warkazr M o(x0;y0) éan
iborar boYsa (5.1.4-ra3w), nwng len§laraslul

n(x-x0)+a(y->>,)=0 (5.1.9)
Ko‘nT3bcla yo213b TUTKT, buyeréa A2+B2>0 éeb larar
Allinacl/.

Hauluglclan bat, aSar éa3la8a 1e§813bH Ax+By+C=0
10'8‘n cb™2™" MO(x0\y0) nmyla oruaH o'iisblw blob8a 0l3ak,
C =-Ax0- By0 bo‘Wb, (5.1.9) 1en§laTaT olarTr.

A8ar (5.1.9) éa 5*0 &eb larar ullln3a, éa3la len8larasrl

Y~Yo =K(x-x0)
Ko‘nt3b8a kellUn3b TM TKTH s1 raysbanék. Oxi & len§lara
yo3Kka3iéa yorll8an éaslaéa x=x0 108‘n cbkiLInT§
ensbTtasH” bl ay™arwr.

A8ar MO{x0\y() nualaéan benl8an k yo‘nal/Bb bo‘ytoba
0‘Lycbl 10'8‘n cMz1(] len8laraslw Mwsb l1alab ullinan
boY3a, ynoM€ag" lenglarar yo213b K oyaclr.
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5.1.6. Benl8an 1kk! nuu(a(lan oYunycbl *0'8‘U cbl21ls
(en8lawagl

A8ar M,(x, >>), M2(x2;y2) nnalalar benl8an bo‘Hb, mlar
owaH o‘LLlycbl 10'8‘n cblny len8lata8lwiiwsb lalab
ulLin8an boY3sa, ular n81ta-u3l LLIsbta”an bollla bn Tazala
ya8ona yecblT8a e8aclr (5.1.5-rasr).

X, =x2 bo‘18an bollla 1alab yllin8an len8lata x =x{,
y{=y2bo*18anclae3a y =y, bo‘Hsbl raysbanclAr. EnclT,

X, *x2ya y{dy2boU”an bolT uarasak, Tarkazi M,
mMulacla boYsan

Y~Y, =k{x-x])
éasla 10'8‘n cbR1qlanclan M2 oruaH o4unycbl3Hit ajralsak,

Y2 W\~ AX2—A)=> 1=« —

X2

nl olatl2. But ynuonéa8: len§larta8a s0‘ylb, 0écHy 3bakl
0‘28aJ11M13b ba]an3b nalyasléa

*~*1 , Y N

XTI ~x1  Yr-Y\
8a e8a boYanvir. Bu Mo nui(aclan o Yimebl 10 %1 cLLriA]
len%laTangix.

5.1.7.1Kli1 10§n cblirEw oraslla”™ burcbak

ya I 10§84l cbRlular 103 raYi3sbéa unylllas:
len8laralar bllan benl8an boYsrT:
(e".Ap+By+C"O vya (ed: Ax+B2y+C2=0
Il yaallla, nx={A,, B,} 1X8a, n2={A2 B2 e3a e2 8a
norTa! yeklor bo4acH.
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A8ar A1 ya 72 o‘raro kolLinear boUTasa, n\ ya 2
oraslllas: “burcbak  ya 1r 10'8‘n cbRlalar o‘raro 1asbkl
ursan burcbaklarclan bin8a len8 boYacll. ASar ya (r
10°'8‘n cblirlalar parallel boYsa, ular orazléa8l burcbak rnol8a
len8 éeb uabml Yec™ EncH, uturty bollla (p 10'8‘n
cbirlylar orasllas: burcbak boYsa, nt 1oplsb ucbun n\ ya
A2 1aTT8 3kalyar ko‘paylrtasllan loycblatb, auyllla81Tt
bo3lM uManir:

kd "2 168+ BB|
M2 n2+ BLNA2+B\
AS8ar B?HO, B2*0 boY3a, o1t8an (5.1.10) MNontlMaww
A, A27+ 1
B, B,

(5.1.10)

co3@P=
(AN, "An +1
{*1) bl )
Ko‘nT3b8a KelLInb, 10'8n cbPR1salar burcbak
Koell1181yenl1lan ncbun

%="g,

1l oéazaréan oyéalansak,
Ml k2+]|
Co8(p =
7(*,2+1)(*2+1)

W olat!2. 8oclll bloblasblar yoréatlLa anylllas:

NIN] NN K2- K,

*8<P =
AxA2+ A2\ KXKT

MonTMMaw bo3M AUBb TUTKT.

Encb, lMoke 10°8°m  cbliaiTn8  perpencbkmlyarHk ya
parallelHk 3barHant ko‘raylk. A8ar Ap+By+C/"O ya
AX+B2Y+C2=0 lar berl8an 1l 10'§8‘m cbliANTS
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len8laralan bo4lll, nlar pedpencbkumlyar boYsa, Ai={A];B%,
«2~{A2B2 nortalaTtT§ orloSonalliglclan
A ,A2+B,B2=0 (5.1.11)
yoki (B1*0, B2"0 éeb [arax ulllb) burcbak koelllblyenlAar
oruaH
K]k2+1=0 (5.1.12)
w olarl2. (5.1.11) vyok: (5.1.12) Tunosabal {o" T
cblwlaTT%perpencKlUyarHk 3karLLlan rbora(clr.
1kbl 10'8‘n cblziAWME paralelllk 3barii yeklorlatT§
KolHnearWk 3barHéan keHb cblyacl. A8ar ni1=/1n2 yokl
{A/,B3={AAZ JIB2 boYsa, nnéan
Apr-A&"0. (5.1.13)
But B1M), B23O boY8anéa burcbak koelllblyenlar
oruaH
K]=k2 (5.1.14)
Ko‘nTsbclabaTt y0213b TUTKT.
(5.1.13) yokl (5.1.14) 10%n ckTalarnT% parallellk
3Karliclr.

5.1.8.14vu(a(lan 10°'8‘n cbl2iyyacba bo48an Tasolra

Koor(Hnalalar lexl3/€lcla benl8an M/(X/,g>)) mmulactan
benl8an ( 10'8‘n cblz21Auacba Tasolaw 10pi3b lalab
uTran bo4ysT. | 10'§8‘n cbliy,

xco3a+y3T a-p=0 (p>0) norrallen8§lara8a e8a cleb Marar
urfayHk. M, mmala ya ( 10'8‘n cblr*arn”® koorclnalalar
313leta3l8a T3balan Joylasbl3blT umyicla8icba i120blayrTz
(5.1.6-rasm):

MOe I, MOMX+ (, n 1 n(co5«;51na), d=MQV, .

OeTtak, a8ar Mo(xo;y0) &esak, xocosza+yo’Ta-p=0;
HKX~*oM1-YoyY,
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4A=>8 - p|=p *A=|(x -x0)co3a +(>1-.y0)3Ta| =
=|x co3a +yx3T a - (xOco3a +yii3T a)( =\xxco3a +yx3T a - p\.
8=|x]Jcoza/1-ysTa-pl (5.1.15)
keHb cbluacb. (5.1.15) benl8n M\(x\;y{) nualaéan
xco3a+y3Ta-p=0 {0'%n cMrrugacka Taso/a/orTunlasliik.

Yuuyonéa nortalloycbl ko‘paylLlycbl yoréartéa 10°8‘nm
(5.1.3) cblziaTn8 wturty len8laraslt nortal (5.1.8)
Ko‘nT3b8a kelllr8an elllk. beTak, bu bol ucbun (5.1.15) T

5 __ VIxx+ Byx+ C\

JA2+ B2
KO'NT3béa yo213b TUTKT.

(5.1.16)

5.2. (julb koorcHnablan sis*eTas

Tek13Mkéa bosbl blror O nuulaéa bo18an (. nurw olarl2.
TeblsHkéa oHn8an wxuyony M nuytat O bllan 1nlasbltb,

OM yeklorT bo3ll ullayHk ya
P - OM
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éeb belSlMayHk. OM vyeklor bllan ( nur (yo‘nallrl18an nmr)
oraz1(1a81 burcbakiw (péeyHk (5.2.1-rasr).

3bu yo*3rcla oHn8an p ya (p 3onlar M nusalarng alb
koorclnaTlan éeylllb, bu bolla, leklsbla gu(b
koorclnalalan 3bleTasr kTl%an, O nwla (b bosbl / nur
amb o'an p an(b raclwsr, (p glb burckaw: éeb yurkilacrT.
XuckH 3bunt8<lek, M TwlanTt8 um/l KoorcMnablan p\a <
benl8an boY3a, M(p;(p) ko‘nt3bcla yorllb, T wlb
koorclnablan 1eki3HSLLa umnsb TU TKTH s1 raysbancbr. Ke2:
kel8arcla 3but bat aylart2kl, ulb bosbl O nuyla ucbun
p=0 bo‘T'b, (pxuyony ylyta! ugbul ylUBbI TN TKT, aTyHK
ncbun ko‘prtcba (p=0 geb ofimacll LWéan lasbgan, umlb
racHv/3lan len8 ulb burcbaklan esa bir-blirlan 2n 8a karrall
(rack/lanlarcla blsoblan8ancla) burcbakka lnary N iAveb™ nuulalar
n3lta-n3llUsblsblT, ya’t aslllh bliia niula ekanH M bat
aylati2. Ha™a™éan bart, a8ar M(p,cp) bllan aralan8an
maslanl  oWm3a, xwécH 3bu  nwmala  (p,(p+2kn),  KeT,
koorc/nablar bllan baTt aralanacll. Bwu bolal, ballo, KO‘p
leksblnsblaréa unlayHkka bat oHb kelacll Bu lekisHkcla
wilb 318letablning Oekar! 513leTa3l8a sara8angja Kensrod
1TKoniyai8a e8aHS1T Ko ‘raalacl

AS8ar lexl3a/k<la koorcltalalar bo3bl uulb bllan, ab33l83alar
o‘uTT8 Tm3ba! arartr esa wilb o‘Ar bllan wm3lta-m3l
1nsbac%an Oekar! kooréralalar 3l13letasl kwlliza (5.2.2-
rast), u yaullla, M nuylant8 (xy)~ Oekar! ya (p, (p)-(\Ab
koorclnablan suylllas: Mortublar blflan bo§*langarncHr:

X=pco3(p, y=p3T<p.

O naybaiiéa, p vya ( lar x vya y oruaH,

[x|+2¥|>0, O<<p<2n bo‘l8anclablr ulyralll lopiack
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X .
p =-yP2+"2; co$9>= » 5INd =
arcl§7 x>0,>>>0;
Y
T+arc)%x-y *0, n<O;

2n +arcl%i—, X-y< Q x>0;
9= Q x°y=Q x>0;
Xy =Qy>Q
ar, x-Yy =0, x<o;

@1 x-.y=5!>>péo.

5.2.1- redlll

5.3. 1kkwchbl {ar*bH cbl21alar

5.3.1-1a’nl. C/r/r/g /LU o 2%arn\cbi n-c/aral'all al%ebrik
(em%laTa u4osHasMa awvpglan%an boba, uT n-LLrHBA

AeyVlaci/
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Yuyonéa ko‘nl8an 10°8‘m cbluy len§larasl binnchbl
(laraJaH bo*18an81l 3ababH, kelllnl8an la’ml8a ko‘ra u
binncbl lar/bl cbixiAekan.

Bu banééa ikkTcbl larbH cblirlslar 10'§8‘n3kla WKr
YU Kanr.

TeblsHkéa TMckrebl  (arbH  cbl2iaTN8  MTUTTY
1en8aTasini

Ax2+2Bxy+Cy2+20x+2Ey+P=0 (5.3.1)
Ko‘nt3bcla yo213b TMTKT. Bunéa A,B,C,0,E,P o‘28arTas
KoelLI13lyenllar bo‘Hb A,B,C larclan aualll bkia3i nolan aruy/l
éeb larar ylMartr (ak3 bollla binncbl larl1bA cblriy8a eSa
boYarTr).

5.3.1. Aylana

5.3.2—2a’nl. KooblTawlar lebBluglh berlM8an C(a;b)
nllckT ber®@n K>0 Ta$o/acla }oylask™an nuwjlalar
lo'plaTl Tarkarr C(a;b) nuwlacla bo 18an K racHwlA aylana
AeylacH.

Aylana leklsHkcla o‘r Tarka2tT8 Koorclralalan ya
raéwsi blMan bir aiytalll arylanacll. A8ar M(x;y) Tarkar!
C(a;b) Tl aéa raéws: K 8a 1en§ bo‘18an aylananTt§ nusiasi
bo*13a(5.3.18-ra3T), nnT8§ KoorcHnablan

(x-a)2+(y-b)2=K2 (5.3.2)
len8lartaT yanoallanlt3blw kelllnb cblsansb fiy TT eTas.
EncH, (5.3.2) éa 3bakl altasblt3blar alllb, nt
X2+y2-2ax-2by+(a2+b2-A)=0
Ko‘nT3b8a kellrartr.
AS8ar v3bbu
-20=2[] -2b=2E, a2+b2>-K2=P
bel8Masblart KkK3akK, v yaullla, aylanatng len8latasl
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X 2+y2+2[ >x+2Ey+P=0 (5.3.3)
Ko ‘nwsb8a kela<H Bunéan aylana VicktcM (arHbH cbPAL
ekaT kelTb cblyacll, cbunki ox1r8llen8lauia (5.3.1) bllan
A=1, B=0, C=1 bo‘18anéa n3lta-n3l LLBbacH OeTak, (5.3.1)
len§larta aylanawulliocla eisb ncbun A=C?H0, B=0 bo‘I/bl
rarurclir.
AS8ar aylana Tarkaz: koorcHnablar bosblLia boUsa, n bollla
a=b=0 bo‘Vb, (5.3.2) 1en8laTta
X2+y2=K2
KO‘nT3buw olaél.
Enc, (5.3.3) 1len8laTa benl8an bo*13T éeb lMarax ulayHk.
Il V&™;("s, eleTtenlar 3bakl aknasbinsblar ullb, n Tt
(x+0)2+(y+E)2=02+E2T
Ko‘nT3b8a kellnsb TmTKT bo‘Hb, b yeréa mucb bol
Tay)uclls: yaauol ko ‘nwb inbclt
1) 1IY+E2E>0 boYsa, K2=E)2+E2P belSlasb bllan Tarkaz:
(-0;-E) TulLléa boYsan K racl'vsH aylana8a eS8a boYanir;
2) O2+E-P=0 bo‘l8anéa, oxirs1 len8laTtat 1ek13MKnTS
Maua! blina (-0;-E) nmsia31 uanoaéaniraél, ya’t blina
nmula8a e8a boYartr (5.3.1*-rasr);
3) E)2+E?-P<0 boY3a, oxirs: len§lataw uanoaHanirnycbl
1eK13HKNT8 blrolMa bat mmylasl Tay)né boYrtaycH. Bu
bolllaTaybunT aylana8a e§aTti2 éeyllach.

5.3.1- rasr.
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5.3.2. E1Hp$

5.3.3-*a’nl. ELLp3 cleb 1lebBVKkMT% 3kungay nwlalan
(o plaTwa aylllcHxr, bv nwllilarnT8 Har birlLan/okuslar
<leb alalvycbl berl%an ril nuwla%acka bo1%an Taso/alar
yL, YncHsr berl*an o TarTas 3on%a lew, bo Vb, v berl/an
0 TMarTas 3omn/okuzlar orasllax: Taso/aclan ka(la bo'Vi3bl
l1alab

ElLp3 MNokmslanw P/ ya P2 blMan belSMayru?. ELLp3wng
soclll len8lataslnl ol3b Taugaclléa Oekail koorcKnalalar
3131leTa3tl Ox o‘y lMNokmslarclan oYacltan, Oy o‘y e3a |P\P21
Ke3TaT len§ ikki8a boYacl8an ulllb kHkanmr (5.3.2-rasT).
Pokuslar oraslllas: Ta30& 1 2¢ oruaH belSMayrt2. EL bollk,
P/ ya P2 Tk}1lalaTtT§ koorcknalalan T03 raylsbcla P/(-c;0),
P2(c;0) boYacll. Ta’nlla aylLll8an benl8an o‘28arTa3 3onT

5.3.2- rasr.

A/(3c;M-elldp3nTt§  XWyony mmalasl boYsa, umnéan
["okn3lan8acba bo48an r,= ‘M), r2=cl(l2;M)
TazolarT lNokal raclmslan geb alaHb, 1a’nlM8a Ko ‘ra:

[*+ r2=2a.

Bun”~a
N=nl(x+c)2+y2, r12=yl(x- c)2+y2
1ciaiart s0ylb,
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s(x+c)2+y2+y](x-c)2+y2=2a
(en8lawa8a e8a boYannr. Bu elllp3nT8 ymsorblaSllek ullb
KT1M8an Oekar! koorcHnablar 3151eTtazléag8liengiaTasKuir.
Bu len§laraw 30écblasbénsb ncbun uyléa8l blzoblasblart
bajarawil?2:

M(x+c)2+y2y=(2a-"x-c)2+yA =
=>(Xx+cC)2+y2=4a2- 4am(x-c)2+y2+(x-c)2+y2o0

o a™(x-c)2+y2=a2-cx =>a2(x-c)2+a2>2=04- 2a2cx+cX2.

Bunéan upylLa8uu bosl uflanur:
(a2 cx2+az 2=a2az2c?.

PiMP2 ucbburcbakéa MP\+MP2>p 1ip2, ya’t 2a>2c>0

yok! 02¢2>0. 8bunT§ ncbun,
azc2=b2
éeb bel8lMab, oxir8: len§larar
bX?2+a3 2=azb2

KO‘nw3béa yo2:3bTU TKT yok!

(5.3.4) eldp3Twy kKanoTK lewlaTa$l éeyllacl.

ELLIp3 baslllas: ba'21 blr Tnloba2alarT kelllrarTr.

1) A8ar ellp3nTt8 lokmslan éeb abluycbl P\ ya P2
maylalar nslta-nsl LBblb yolsa, 1 bollla ¢c=0 , a2=b2 bo‘Hb,
(5.3.4) 1en8lara

X2+y2=a2
Ko‘nT3b8a kelacH Bwu blir8a larsb Tarkaz: koorcHmalalar
bosbllla bo‘l8an aylana len8latasllilr. Oetak, aylana
elllp3nT§ xun3n3iy boHoA.

2) (5.3.4) elllps Ox o‘a bllan MMckka Al(-a,0), A2(a,0)
Twblaréa, Oy o‘a bllan bat Tckka B\(0,-b), B2(0,b)
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mvulalarcla Ke313bacll—l (5.3.2-rast). A],A2,B/,B2 mmuylalar
1» . 1 ? - N 1_1?

Ke3Tall e3a KICTK O  aeyuall. MeTak, a ya O 30wwar
ellp3TwyarlT o ‘@ofar/clTr.

3) Pokuzlan ora3léa8l Tasolaming kaia o‘Ui nz2mnH318a
T3bai ellp&Tuy ek3senMslleH éeb alalacH ya e barin bllan
bel8ManacH. Ta’nl8a Ko ‘ra

2c ¢
2a a
bunéan 0<c<a 8a a3o3an eLLp3 ek33elLin3kei ncbun
O<e<1
1en8312HK o ‘nnH ekanlls1 keHb cbluac.

Ek33zenlnskel elllp3nT§ cbo‘2iuHK claraaslt {aysLlaych.
Il sancballk blr8a yayT boYsa, elllp3 3buncbaHk cbo‘2if
boYacll. e=0 bo‘18arcla MNokuslar n3lta-u3l LiBbacl ya yanTt
0 ‘Llar 1en§ bo‘lNb, elHp3 aylana8a o4Yack!.

4) EHpp3wn8 kanoTk len8latasl<lan ntn§ nusblan Ox
o‘ada bBbalan bat 0> o‘dua T3balln bat 31TTelnk
Joylasb8anH81, 3butn8clek, koorclnablar bosbl8a T3balan
baTt Tarkarly 31ttelnkHk bo053a318a e8a ekanHsi yauuol
Ko‘nTb Lhbc Oetak, elllp3 ikkita 31T1Telnya o‘ylanSa
(nlar kara ya blcblk o‘uylanclan iborai) ya bliia siT T e mnya
Tarkazi8a eSa ekan. ELLIp3Tng 31tTelnya Tarkarbl unt§
Tarkarb éeb alalacH Oetak, ellp3s TarkarlA clUwlar
birknTwa {e&3kgx.

5 (5.3.4) ellUp3tn8 kanoTk len8laraszlclan wWTNS
wxnyony M(x,y) muuiasi ucbun |x|<an|”|<6, ya’t ellp3
loTtonlan 2a ya 2b batéa koorclnala o‘alan8a 31TTelnk
bo48an 108‘n lo‘rlburcbak icbl8a Joylasb8an ekanHs:1 kelTb
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cbiuacH.  8bunT8éek, (5.3.4) ellp3nT8 Kooréralalar
1ekisH 8 TT§ blnncbl cbora8i8a 1e813bH w13 ncbun

y=;n/a2-x2, 0<x<a

T yora olaru?. Bwunéan x=0=y=b bo‘lb X
0‘28arnycbInTt§ ylytaé 0 éan a 8acba 0‘3Ib bor§an<3ay
0‘28arnycbInt§ Myta™ b éan 0 8acba kataylll bonsblt
Ko‘nsb TuTKT. Oetak, (53.4) ellp3wn8 binncbl
cborakéas: yoyTT8 mmalazl B20;n) mwmullléan J12(a;0)
nuula8a uarab paséab boraéi (5.3.2-rast). (5.3.4) ellip3nTg
uol8an cboraklanéa8l HAlstlan mcbun mtn8 31TTelnKUK
x033a3! a3031éa xunlosa cbluansb osonelr.

6) ELLIp3nT8 lNokal raéwslan ucbun r, =a+ex,r2=a-ex
0 ‘NN bo*H3blT koY3aii3b A1yT eTas.

5.3.3. Clperbola

534-%a’nl. Clperbola cleh (exkr3skmT% 3kunéay
nwlalan (o plaTwa aylllclMM, by nw(alarnT% Har birLLian
Jokwlar cleb alalu\cbl berlan ke nwla%acka bo1%@n
Taso/blar  aylrraslTw, absolyw( paryTain berAan
0 TarTas 3on%a lew, bo ladl

Ta’nléa ayll8an o‘28arTta3w 2a éeb, lNokslar oraSblas:
Tazolat 2c éeb belSManaék 3bu bllan bir8a 2c>2a éeb
blsoblanaéi. 0lperbolatn8 30ééa len8lartastl kellnb
cbluan3b Tau3aéiéa Oekar! kooréralalar 3151et81l elllps
len8lara3lll kelllnb cblsar8anéa8i€ek lanlaytl?2 (5.3.3-
rast). M(x,y) 8lperbolant§ ixéyony nuuias: bo4sa, ntnsg
lokal raéuwizlar éeb alaluycbl, M=\p]M\ ya r2=\p2m\ lar
ncbumn

n="Nx+c)2+y2,

141



=M(x-c)2+ /
1 bollla, 8§lperbola la’rlll bo‘ylcba usbbu len8larau
Y0213b TUTKT:

ylx+cY +y2- nio-c)2+y2 =2a
YOK1
o/(x+c)2+y2- n/(x-c)2+y2=+2a

E1Hp3 kanoTk len8lata3tl kelllnb cblsan3béa allingan
3bakl altasbin5Sblart bu yeréa bat bajanb, 8lperbolant§
Avyiéas1 kKanoTkK len&laTasT\ 01aT 12:

——=1 (5.3.5)
Bu len8latacla b2=c2a?2

Clperbola baullla uylcla8l Tnloba2alarT kelllraniir.

1)  Clperbolant§ (5.3.5) kanoTk len8laraSklan |Xx 12
bo‘VBbl kerakHs: yasauol ko‘ntb Lnbcb. Oetak {-a;a)
orallkéa 8lperbolant§ mmulabl yo‘ucHr. Clperbola Ox o'
bran Al(-a;0), A2(a;0) nuuyblaréa ke3sisbacl. Bu miulalar
81lperbolant§ wucblan (5.3.3-ra3t), \a,A2\ ke3Taw e3a
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%lperbolamT% Haulaly o ‘nl éeb alalacH CHperbola orcl/nablar
0 ‘Ll blMan ke313bTtayclA, 3bu 3ababH ucblan 5,(0;-6), B2(o;b)

nuyblaréa bo*18an |B]B21 ke3TaT %lperbolaTiy TaxkuT
o'ar éeb alalad/ a ya b 3onlar To3 raylsbéa §lperbolant§

baulaly ya Taybut yanT o‘ulanclT.

2) (5.3.5) 8lperbola LLrrTxan usbbu

=%, y=—>x
y _a ' y - a

10'8‘n cbl2lylar8a cbeksi2 yadTtlasblb bonsbl 3ababH wlar
%lperbolaTy, a$lTplolalan éeb ywnllac (5.3.4-ra3t8a
Haransg).

Hadlqalclan bat 8lperbola (5.3.5) len8latastl y 8a
T3balan yecb3sak,

y :igy/xz-aZ, |X|>«

Ww olarl2. ATyHK wncbun 8lperbolant8 kooréralalar
1ek13H8TTS | cbora8:8a 1e813bH $SertT oMb, uNT8

orgralasl bllan vy =§X 10'8‘n cblirla oréralaszl orasklaSl
aywrtaT lopsak,
a(x) =E(x- v*2- al) x>a

yOKz1 0éclly 3bakl o‘28allnn3blaréan 30°n8

8a eSa boYarwr. Bu 1lroéaclan x cbek3i2 ka«alasblb bor8anéa
8(x) nol8a yadrlasblb bonsbl yaauol ko‘nTb LLnbéi, ya’t
81lperbolant8 koorétalalar 1ekls/Bl | cbora&éa yolSan

larto84 y =—x 10'8‘n cblrlasa cbek3i2 yaurlasblb borar

ekarl.
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11muian ol8anéa  8lperbola  Hckka y :i?(

asltp(olalar8a e8a bo‘Hb, wularw Koorétalalar lexlsb§lcla
umn3b ncbun §lperbolarng baylaly ncblan bo*18an

Al(-a;0) ya A2(a;0) Tylalar oruaH Oy o‘Ui8a parallellar
baTtéa Taybut 01718 wucblan bo‘18an B1(-b;0) ya B2(b;0)
nuuyblar oruaH Ox 0°al8a parallellar oYkax3ak, nM1atT8
Ke3lsblsbl naluabléa bosll bo‘l8n 10°8‘m  lo‘rlburcbak
a$lTplolalar (ofT(burchar1 (leb alaHb, nTng cbaSonallan
8lperbola asltplolalan<la yomnsbléan Noyéalarsb Tau3aéSa
Tnyonychr (5.3.4-rasT).

A8ar a=b boYsa, 8lperbola ler% loTonM fgeb alalacA ya
MNT8 KanoTK len8latasl x2~y2=a2 KO‘NT3béa bo‘Hb

asltplolalan y = +x (.

3) Pokuslan ora3léa8l TasolanT§ badlaEy o U1 u2nnb8i§:
T3ball 8lperbolaTn§ ekssenlrwleH éeyllacH ya 8 ouwaH
bel8[Manacl.

Ta’nl™a Ko'ra,
_ 2 _¢C
2a a
Clperbola(la c>a bo‘18at 3ababH &>1A\T.
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4) Xwécll ellb5(1a8lclek, 8lperbola mcbun baTt IKKkKa
51ttelnya o‘alan (ular baululy ya Taybut o‘ular) ya blita
3ltTelnya  Tarkaazz  Tay)wlll{p  unTS§ KanoTk
len8latasl(lan keHb cbliach 81tTelnya Tarkazit
8lperbolanT§ Tarkarr <¥b alalacH Oetak, %lperbola
TarkarH ckralar LUrknTwwa {e&3kWir.

5) A8ar 8lperbolaéa basalaly ya Taybut o‘ular o‘r
o‘nnlanTt alta3blll8a, nnt8§ len8lara8lrt

KO ‘nnl8b(1ayo218b TU TKT bo‘Hb, 1T

81perbola8a 0 3KTa %ilperbola éeb alalaél. OeTak, 0°Xaro
Lo‘sbTa 8lperbolalarT blita

len§lata blMan 1Moéalasb TM TK T (5.3.5-rasr).
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5.3.4. Parabola

5.3.5-*a’nl". Parabola cleb, lekbIrknT§ 3kunidiay nuwylalan
(oplaTwa aylllacHbl bu nuw(alarnT% War bin /okT cleb
a(alm\cbl berlMMan nuwy(aclan \a (MrekXnssa cleb alaluichbl
berlMan (0 1 cblwAan lew n2oylask%an bo YacH

ParabolanTt§ 30ééa len8latastl kellinb cblyansb mcbun,
elllps ya S8lperbola kanoTk len8laralanTt cblyan3béa
ullin®atéek, bekaJ/l Koorétablar 513letabl Tax3us3
lanlanacH. Bunéa Nokus éeb alaluycbl P nuylaéan o‘Llycbl ya
benl8an ( 10‘8‘n cblrillua (cHrek1n55a8a) perpenclknlyar
bo*‘18an 10°8‘n cblziu T Ox 0y éeb uabul yllaniir, benl8an P
nmulliéan ( 108‘n cblziusacba bo‘l8an Tasolat p éeb
bel8lMaytl2. A8ar P é&an W 8a pedenclkulyar ullb
0‘“Kazl8an 108‘m cblxw, é&irekin33a bllan B nnMaéa
Ke3i3baé1 éeb larar ulllnza, \pB\ Ke3TanT§ oKa3ui
Koorétalalar bosbl O éeb uabwu! yflartr (5.3.6-rast). Il

Yy

Ko‘nT3béa yorlaés Parabolarng ixuyony M(X;y) nuuias:
ncbun nnt§ 1a’rlli8a binoan \ME\=\MP\ (Mb 1 (, U e ().

bl3ob8a o0l3ak, yuuonéas: 1en8HKT sauyiéaSicba yo0213b
TUTKT:

Bn len8laraéa 3bak! altasblt3blar bajanb,
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y 2=2px
(5.3.6)
parabolatn8 kanoTk len8lataslw olarl2. Encb, (5.3.6)
len8lata bllan awsalan8an parabola baflcla8l ba’2i-bir
T W 10bazaia T 1 kelLrayHk.

1) Parabola Koorértablar bosbléan oYaclt;

2) Ox o‘una T3balan 31tTelnk, ya’'t wmnt8 layal bkla
giTTewnya oYl bo‘Vb, ut parabolaTu, oa/ éeyllac
8lttelnya Tarkarwa e8a erta3, 3bu 3ababH parabola
Tarkar3iz cbRlalar LUrkutwa 1e813bHA.

3) Parabolant§ o‘r o0'a1 bllan ke3i3bBb mualasl
(faralayol8an bollla 0(0; 0) - koorétablar bosbl) ntTng
ncbl cleb a(@lai/

4) AS8ar parabolatn§ (5.3.6) len8latasllla x bllany nT§
o‘nnlant altasbl;lrsak, MNT8 len§larasl

X2 = 2py
Ko‘nT3bT olacH bu bollla parabola koorcltalalar o‘alan8a
T3ba(:an 5.3.7-ra3téa Ko ‘raalli8anéek]oylasbachb.

5) Parabolant§ ixilyony M Tk"a3lldan wutn8 E
[lOKu318acba bo‘18an Tasolaw \WVP\ =1 blan,
clreklL33a™acba bo‘18an TazolMat MO =k bllan bel8lMa3ak,
{a’nlMLlan r=k éeb yo213b T TKT (5.3.6-rasr8a uarans).

ParabolaTuy eks$enlrrlel cleb e :y? $onsa ayllbcH. Bu
bollla, raysbanki,

e=—=1.
K

6) (5.3.6)(lan parabolant8 koorclnablar ieki3Hs1 |
cbora8lllas1 yoy1 ncbun

y =y]2px, 0 <x < +00
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boYacH. Bunéan parabola | cborak<la8l ar3rtT tu1asTT8
ob3153a31 0 éan +<t08acba 0‘sib bor§anéa oriknaias1 0 éan +00
8acba 0°313bT k0‘n3b osonclr. Parabolatng IV cborakéas:
yoy: baulga unt§ eiT TeinkHK xo033a3: asoslla xulosa
cbluansb TuTKT. (5.3.6) nT§ Il ya Il cboraklar8a 1e8:3bH
mmulas! yo ‘aelr.

5.3.5.Unncbl (aribH c2MW8 MTUNHY
len§lata$LLl (ek3blnsb

Yuuonga  iKKTCM iarubl  cbkiynT§  mMTUTTY
1engarasini

(5.3.1) ko‘nusbcla yor8an ecllk. A8ar nnéa B=0 boY3a
len8laTa

AXx2+Cy2+2E>x+2Ey+P'=0 (5.3.7)

KO‘nT3b T oHb, X ya>> 0 ‘28arnycbllar bo‘ytoba cbap
10TONC1as1 koclawng 1o0*lakyaérallant aaii3b unkoTya
1ns4lac

Hayluglclan bat, a8ar A CrtOboY3a, (5.3.7) w
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) ) Ol e2
Ko‘nw3béa yo213b TUTKT, buyeréa / :K + - P.

1. A8ar (5.3.7) éaJ1 C>0 bo ba, (en8laTa elliplk M¥@a
{e&3kl éeylMac ya bn bollla (5.3.7) éan olt8an (5.3.8)
len8laTaéa upmyléa8l bollar kuraiH3bl3bl TU TKT:

a) Ap>0 (Cp>0) boU3a, x+X:>q, y+ E:y!
altasbltsblar yoréarllla (ya’t kooréralalar bo3blT

A Tula8a ko‘cblnsb bllan) (5.3.8) T

4471
Ko‘nT3b8a kelllrartr, buyeréa a2= b2=~ . OeTak, bu
bollla eLLIp38a (a2=b2boY3a, aylana8a) eSaTtlr.
b)/=0 boYsa, (5.3.8) T lapl bkla nmsla

uanoalarkmkl, ya’'t, by bolll, blita nnyla8a e8atiz:
c) A/<0 (C/<0) boUsa, (5.3.8) T a) banééaSLllek

2 2

a 0
Ko‘nT3b8a kellinsb T TKT. Tek13HknTS bn len§larar
Hanoallanllraél8an nualasl yo‘ucHr. By bollla, Ta\kuT
elllp3a (a2=b2 bo 4%ancla TaxkuT aylana%ma) e%aTi2 c/ey” K
fabul aLlin%ean.

2. A8ar (5.3.7) éa AC<0 boY3a, lewlaTa &perbolik
VpYa 1eYdRdNéeylMaér ya (5.3.8) len8lartaéa upmylllas: bollar
kuralllaéH

a) A/*0 boYsa, ynaonéa8i8a ox3basb (5.3.8) T



Ko‘nw3sb8a kelllnsb TmTKT. Bu yercla A/>0 bo‘l8ncla
«+», aK3 bollla,
«-» 13bora oHnacH. By 81perbolachr.

b)/=0 boU3a, (5.3.8) éan

W olaT!2. Bunéan e3a iKKKa Ke33buycbl

108‘n cblriyiar8a e8a ekanH NUIT KO ‘rarTr.

3. Neboyal, (5.3.7) claA C=0 boYsa, len8laTa paraboHt
Np8a (e&3kW pgeb alalact A=C=0 boY13bl TU TKT eTas, aK3
bollla (5.3.7) &&™2YM" len8lata8a aylatb uolaél. ATuHK
ncbmn A=0, CHOcleb larar yHzak (A*O, C=0 bol baT 3bunsa
0‘x3basb boYa<\),(5.3.7) T

(5.3.9)
Ko‘nwsb8a kelln3b Tn TK T bo‘lb, anylllas: bollar
kuralllacH:
a) 0?K0boYsa, (5.3.9) 1

8a kellranir, bu yeréa p=— . Oxir§lan y+—=yI
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len8lawaéan, rkkllaparallel bo “1%@n
A 1E2-CE

lo V/clularg,a e8a boYaniir.
¢) 0=0, E2CP=0 boY3a, bLlla
E

10'8‘n cbl2iyya e8a boYanir. Bu bolll, wilTa-wl (wk8an
1kkifa (0 %'n cbixraop. e8arTr éeylacH.

c)) 0=0, E2CP<0 boYs3a, (5.3.9) len§lawa 0‘n8 lotoLl
Tandy o‘28arta3 3on boYll, n basilly 3obaéa yecblT8a
c8a eTas, ya’t becb uarlllby cblkisiua eS8a boUrtayrwr. Bu
bollla, rkk/aparallel TaykuT 10 11 cKTAUA eS8aTi2 neyuk
Nabu™ uLLIn”an.

Enckl, (5.3.1) len§latacla B*0 boY8an bolTt sarayrTr.
Koorchnalalar o‘ulannl blror a burcbakka bunsb bllan bu
Koelll13iyer:T nol8a len§ ullbb TMTKTH §iu Ko‘r3aaru.
5.3.8-rasrcla8léek M nualant§ bosblan8Ucb xOy
513letaéa81 koorcHnalalan M(x;y), koorcknalalar o*alanu
blror a burcbakka bunb oHn8an yans: x/Oy, 815letafa8l
korocHnablant M(xiyO bllan bel8MayHk. A8ar a ya @
burcbaklart bl8ob8 oMb, Oekall ya su!b koorclinalalar
oraslLias: bo§‘laT3blart e3lasak, 5.3.8-rasrclan
AnylLLla8Mar8a eS8a boYarTr:

%= rco3(@ Ix=rco3(a+”") =xlIcosa->'|sTCT,
YX=T3TH,; [ =r3T1(a +") =x15Ta +>1co3a.
OeTak,
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bo§‘lawasblarSa e8arwz. 1Jlar Koorértablar o‘ylanTt a
burcbakka bunsb alTtasbltsblan éeb alalacd OHNS8an
(5.3.10) alrasblt3blar yoréarlla (5.3.1) T
A X, 2+2BX,y1+CYy 12+20,x,+2EY1+E=0 (5.3.11)
Ko‘nT3b8a KellIn3b T TKT, buyeréa
A1=Aco32a+2BBT acosa+C3'12a,
B1=-AsTaco3a+B(co32a-3T2a) +C3Taco3a,
C1=A3T2a-2B3T aco3a+Cco32a,
0 1=0Oco3a+E3Ta,
E1=-O3Ta+Eco3a

Y. y

5.3.8- rasr.

AS8ar orburcbakt B]=0 bo‘laél8an yllb lanlasak, (5.3.11)
len8lara (5.3.7) ko‘nT3b8a kelaél.

OeTak, a burcbakrt

-A3T cccoza+B(co32a-3T2a)+C3Taco3a=0
len8laraéan artylasb kerak ekan.

AS8ar B?HOekanHsi111 bl3ob8a 013aK, oxi1[& len8latar
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(5.3.12)

Ko‘nT3b8a Kellin3b TUTKT.

3bunéay ullb, koorcHmalalar o‘ylant  (5.3.12)
len8lawaéan ar~lan8an a burcbakka bwursak, (5.3.11)
len8laracla B1=0bo‘Hb, 1 (5.3.7) ko‘nT3b8a kelar ekan.

(5.3.10) alrasblinsb malyaskla olt8an (5.3.11) ya (5.3.1)
len8laralartng koellfi5lyenllarl ucbun JiC, - B2=AC-B?2
bo‘H8bIT ko‘r3aiisb LiyT eTa3. OeTak, bu alTtasblTsb
nalyasléa benl8an len8lata 1IdllM saylay(l ya a8ar a
burcbak (5.3.12) clan artalan8an cleb larar yllb, (5.3.7)
len8lataTt leksblmbcla8l Tmloxo2alart eslasak, AC-B1l
1loga alytall Tmsba! boYsa, (5.3.1) len8larta eHpiik; Taniny
boUYsa, 8iperboHk; nol8a len§ bo4sancla e3a paroboHk 1p8a
1e813bl1 boY13bl keHb cbliac.

5-bob§a Vb1l Ta§bular

1 2x-y+3=0 len8lara bllan benl8an 10‘8‘n cbkiAnT§
burcbak koellll5lyen1l ya orc/alalar o‘ylclan ajra!8an
Ke3TasbllopTs.

layob: k= 2; b=3.

2. Oy o‘uclan 2 birHk ke3Ta ajralllyYcbl baTéa x-2y+3=0
10'8‘n cbi2wy, bllan 45° W burcbak boslM NvVeb" 108N
cbi210n1nN8 1en8iatasn Nwns.

layob: 3x-y+2=0 yokl x+by-6 =0.

3. 6x-8y-15=0 10'8‘n cblillnortalATng yo‘nallirnycbl
Ko3Tm3lanTtlopTs.

Jayob: cosp= 3T (p=
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4. A(2;5) nuu&eEan 6x+8y-6=0 10'§‘n cblaiyuacba
bo‘18an TasolatlopTs.
layob: 8=4,6.

5. Aylanawn8 u3bbnu
2X2+2y23x+4y+2=0
1en8iatasi8a ko‘ramnTt§ Tarkarbl ya raéwsnii awylans.

laYob; —-#-—=1.
25 9

7. Pokuslan orasifas: Tasolla 26 8a, ek33enin3uein esa
e:%§a len8 boYs3a §lperbolant8 kKanoTk len8latasliu
m21re.

V2

1ayob:-)-(-2---— =1
144 25

8. ETcbl koor(Mnalalar bosbléa ya ozl 4x-3n+4=C
108‘n Cbbil blMan Ox 0‘ATn§ Ke3l3bb mmulaslcla boY*an
parabola len8latasl yor[lsr.

layob: y2=-4x.
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Texk1$Hkc1a81 binncbl ya ikkuwicbl (ariibH cbuular
bo‘yicba bLLLLIM8I2M 3luab Ko‘nn§

1 To‘8n CbbiAALIg burcbak KoelLLIblyenLLl
len8laraslll yorT§.

2. Ox (yokl Oy) o‘asa parallel bo‘18n 10‘8‘n cbirxy,
len8larasl uaniay Ko ‘nw3b8a e8a?

3. To‘§‘n cbliaTn§ nturty len8larasrl yorts.

4. To'8'n cblwynt8 uTtnurty len8larastl burcbak
koelLl131lyen1H len8laTta8a kelLIn3b TUTKTNIA?

5 To*8‘n cblkiyTn8 kKeswalar8a wsbalan len8laiasliu
YO2LLIS.

6. To‘8'n cblz1AnT8 nortal len8larasl uanéay
Ko‘nT3béa boYacH?

7. blortalloycbl  ko‘paylllYcbl uanéay Ko‘nt3bcla
boYacb?

8.1kbl 10'§8‘m cbRlalar oraslcla8l burcbakT 1loplsb
Mormmlaslil yorTs.

9. Knulaéan 10°8‘n cblzillsacba bo*18an Ta3olatloplsb
FortmiasdiyorTs.

10. CMb koorclralalar 313leta3l8a la’nlbenns.

11. Aylana éeb lek13HknT8 uanéay nmylalan lo‘plariSa
aylllacH?

12. Elp3ealll’nl benne.

13. CHperbola8a 1a’nl"benns.

14. Parabola8ala’nl"benns.

15. ELLIp3, §lperbola ya paraybolalaTT§ eK33erknskein
lortnlalant yorTs.
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6-BOB. PA20BACITEKI18bIK YA TO‘C‘K1
CH1210

Ma4dutbl, mla, 10'8‘m cbirly ya 1lexIsHk [aro
8eoTelnyasTT§ (31:ereotelnyanTé) bosblan§Ycb
1vsbuncbalanclan iboraicH. A8ar Maroéa Bekax! koorcHmablar
siglellias: Kwlli8an boYsa, nnéas: bar bir M nwla o‘21718
KoorcKnablan cleb alaluycbl larvblan8an ucbla x, y, 2 3onlar
blMan arylat3bl ya M(X;y;r) kKabl yorll3bl baTt blr§a
Ta4yunmAr. To‘8‘n cblail), ya i1eki3Hkka kelsak, wlani
len8lawalar Yoskasla Hexblasb uplaychr.

Koorclnalalar Maro3T1” mncb o‘28armycbIH

p(x;y;r) =0
benl8an  len8lataT  KoorcMnablan  uanoalaniirnychl
m(x;y;r) nualalantng lo‘plarw wl, benl8an len8lara e3a

1% len¥laTadl cleb yunlliacll,
6.1. Tek18Hknw§ {cn8latalan

Paroéa iekisVIKT IirH len8latalar YoskasMa artulasb
TUTKT.

6.1.1. Tek1$HkwN8 yek!or (en8lata$l

Parar ™ayl”x, Oekall Koorértablar sisieTa3Ting
bosbléan benl8an T lekl13Mkkacba boU8an Tazolap 8a len8
boulb (p>0), koorcHnablar bosbblan T 1eki3kka 1n3bTtl8an
(p=0 boY8anéa oYkarll"an) peden<Vknlyatt8 blirlk
yeklon (nortaH) A bo4st. Ul yasaléa, T 1ekl13lMknt§
DxA1yony JT/nw}1a3T1T8 r racH#3 yektOn ncbun (64.1-rasr)

Upar=p<*apar-p =0
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bo‘Wsbl raysbancir. EncH, 3kalyar ko‘paylTtawing proyekslya
oruaH Mocblannycbl xo033a3Hi1 e38a kelllr3ak, ynsonéa8irt

rn-P=0 (6.1.1)
Ko‘ntabcla yo0213b TUTKT. (6.1.1) T lebBW/knlwy xektOr
lewilaTasl <EbywvnlliacK.

6.1.2. Tek1$HkNWS norwalien8ialias:
EncH, ynyonéa oHn8an lek13HknT8 yekllr len§laTasléa

1eK13HkMN8 1xHyony w(x;y;r) nuulasTtS raéws-yeklon
r (x;y;r) ya birHk yeklor koorcllnalalan nnt§ yo‘nallrnycbl
Ko3tuzlan, ya’t n(co3a;co3P;co3y) exkanH81T eiborga
ol3ak,
Xco3a+yco3P+rcosy-p=0 (6.1.2)

T o0m@T12. (6.1.2) lebBV/KT% nortal leuwlaTasl éeb
yurkllacH ya mnnéa p>0 ya co32a+c032/3+co3y=1 Bbo‘H3blT
yocMa 1nltou, 1021TcHr.

6.1.3. Tek|$ukwng nturty (en”aras!
Teki3HKNT8 nortal len8latasl bo‘l8an (6.1.2) éan
Ko ‘nnacHki, 1 ucb o‘28armycblH cbR1uHELr. 8bn 3ababH, ncb

0 ‘28arunycblll
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Ax+By+Cr+0=0
(6.1.3)
cbl2isiH (nTnuniny) len8lawa Maroéa blror 1ekisHKW awslasbl
bauylcla8l 3ayolwn§ wo‘yiBbl labuny bo‘Hb, a8ar
A2+B*+C*>0
(6.1.4)
3bar! baJan13a, nngajayob yoblycHr.

Haulsal(lan bat, N (A;B;C) yeklort blrk3ak, (6.1.4)
3barl8ako‘ra IN 1>0 ekanHs1 raysbancbr.  Encll,  (6.1.3)
len8laTtant§ bar kbl (0TOTT norTallo\cbl kopaylu»chl
cleb ablnycbl

N +ya2+B2+C2

gon8a Ko ‘payuratiz ya uicla 0>0 boYsa «-» 13borat, B<O0
bo“18ancla e3a «+» 13boratlanlaytl2. Il yaullla,

(/M)x+(InB)y+ (MC)r-(1K0)=0 yobl  +Y+Cr+0 _0

+yla2+B2+C2
. (6.1.5)

len8larat olanM2 ya bu yeréa

(11A)2+(/B)2+(1/C)2=1, P=-/t0O>0 bo‘/sbl, 1 wn§
yuuoriéas8icba awslarsbl<lan yauyuo! ko‘ntb binbclT.

Betak, (6.1.3) 1len8lara (6.1.5) Ko‘nT3béa81 1ek13HKNTY
norral len8lata3lS8a kellnkH, vya’t (6.1.4) 3baJl
baJanl8ancla (6.1.3) 1len8lata [arovia blror l1elvisHki
1&(1ala8bl Esbollrcl], 8bu 3ababll, (6.1.3) T lekLLknT%
nTuUTly 1en%maTas: geb yurkilacH.

n(uA\yB\uC) birVik yeklor bo‘Ub, n (6.1.3) 1eki3/kka
pedencHkblyar batéa nN ekanH8k'an UWla;B;C) bart

lek13HKka pegpeniclknlyar boYacH ya n 1 leblsVknT%mnorTaA
éeb ymnLLacl.
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6.1.4. Tek1$Lunu§ kestalar bo‘ykba *en8§larasl

Encb, (6.1.3) len8lataéa ABCO?HO éeb larax uHayHk. 11

bollla, 1en8laTar

—t—+—=1 (6.1.6)

a b c
Ko‘nt3bc'!a yo213b TUTKT. (6.1.6) len8latada8l a, b c lar
lek13knt§ Ox, Oy, Or o‘glarln aJral8&n 7103
KestalatT8 rruclorlan ekan8mm payuasb ulyt eTas
(6.1.2-ra3T). 8bu 3ababH, (6.1.6) w lekblcmr% ke$Talar
bo ytoka lemdlaTa8l éeb ymnlLiacK.

6.1.5. Beran ncMa nmulaclan oHwmycbl lek13Hk
len8laTasl
A8ar blia 10°'8‘'n cblrlséa yonnoycbl M”™x"yiir,),
M2(x2,y2,22) M3(x3y3rd nuublar benlSan boYsa, wlar
orua/l ya8ona i1eki3HK olhsbl TauutlUr. Parar uflaylk,
M(X;y;r) 3bu 1eK13HKTNS xuyony mulasl bo4Yst. V yasllla,

M>Mr, M,M3 M yeklorlar koTplanar (6.1.3-rasr) ya

MMMIM2M,M3=0

bo“Hsbl raysbanclAr.
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M\M2={x2-x, ;y2-y, ;r2-r,},
M M b={Xb- X I\yb-y X2b- 2V},
MMM = {x-X, ;y-y, ;2- 2}
ekanHS81 ya aralasb Ko‘paylTtant§ koorcknablar 3sbakHT
e’11borga 0l13ak,
X-X, y -y, 2-2,
X2~XL Y2 W r2~2\=0 (6.1.7)
X3~XX ¥3 YK r3-r,

T olarl2. (6.1.7) benl8an ucbla nwla owal o 1u\cbl
lekbllk lewlaTasklr. Uly lo‘rltcbl larkbl1 éelertranl:
oruaH upy!(1a81lcbayorsa bo*lacH

Xy

XX Y1 -0
Y2
¥3

6.1.6. Tek1$Hklar bo YanH

Benl8an blMa MO(x0yo;rQ nualaéan o‘Lllycbl barcba
lek13Hklar lo‘plarw lekliklar bo’YaTr, Mo Tula wtns,
Tarkarr éeb ablacH.

AS8ar bo8‘1aT8a 1e813bH 1ek13HkK

Ax+By+Cr+0=0
éeb farab, 1 Mo nudga oruaH o ‘IM3blw bl3ob8a 0133k,
Axo0+Byo+C20+0=0, /)=- Axo -Byo-8ro
ekanHMan
A (X-X,,) +B(y-yo) +C (2-20)=0 (6.1.8)

éa kelarl2. (6.1.8) lek13Hklar bo8‘laTTT§ len§laraslcHr ya
nnga A,B,C lar xitlyony Hlyrtallar sabul slllb, wlar (6.1.4)
3barin sanoallanin3sbl Kerak.
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6.1.7. TekitHblar Jla$(as
Benl8an 10‘§‘n cblziy oruaH oYnycbl barcba lek13Hklar
lo‘plarw lelBVMar clab(asl éeylllb, benl8an 10°8‘n cblrry
NTN8 o </ ieyllacl.
AS8ar (la31a8a 1e813bll boY8an Mckka
A/X+Bly+C12+01=0,
A2X+B2y+C2+02=0
leklsbklar Ta4nT boUYsa, éaslant8 nTw Ty len8latastl
AA1IX+B1ly+C12+01) +u(A2X+B¥+C2+02)=0
Ko‘nt3bcl!a IMbcblasb TMTKT bo4H), b yeréa X ya p lar
Ixllyony JR+//>0 3baJlT uanoallan”rnycbl sonlarcHr. But
13bollayHK. MO(x0O;u0;20) clasla o‘yTT8 rxMyony nualasl
éesak, 1lkala leklsHk baT 0 ‘s oruaH o48anll8l sababH
A(A/Xo+BlY 0+C120+00 +/n(A2Xo+B2y 0+C220+02)=0 =>
KO+uy0=0 =>0=0
10'8‘n len8HKT olaT12
E3lalTta. basia len8lartastl blr parateirH ko‘nr3bcla
baT yor3a boYacl, Tasalan,
A®DO cleb lMarar yllinza,
A/X+B/Y+C12+01=a(A2X+B2Y+C22+02)

T OH3Sb TUTKT, buyeréa p= A ATTO, bn len8lartaéan

Mekrebl 1ex13Mk ien8:ata3T: oHb boYtaycH, ya’t bu
10‘p1aT8a Mekrebl 1ek13HK Kwnaych.
(o cleb™1i8an Marar baTt 3bun8a o “x3basbCclr.

6.2. J4vula(lan (ebl3Hkkacka boU8an Tasola

AyrayHk, M0(x0;y0;20) nuLaéan
xco3a+yco3P+2GsY-p=0
nortal ien8iaTta3i bllan benl8an T lek13lk8acba boYan
Tazolat 10pi3b lalab uylln8an boYst. MaYutbl p
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koorclnablar bo3bléan lek13Hk8acba bo‘18an Ta3ola, n e3a
nnt8 birHK yeklonclr. 6.2.1-rasrcla

M,eT, MMO=(, d14, a=r0-r, roXxCyG2oy,
M&inyiirg gesak, bo‘Hb,
I, n=x/co3cx+y/co3/3+2/cozy=p bo‘WBblar”.
LWn ya| A|=1 ekanH81(lan
<= J|=[94]=]F0-r,)
n | =|r0eA-r, wq =| xoco3za+yocos/3+20co3y-p\ ,

ya't, benl8an mmylaclan benl8an lek13Hkkacba bo‘18an
Tasol a ucbun

8= | xoco3a+yoco3P+20co3y-p | (6.2.1)
lorTmlat olarwr.
A8ar 1lek13Hk, Ax+By+C2+0=0

nTurty len8laras3l bllan benl8n boYsa, nortaloycbl
Ko ‘payluycbl yoréarrnéa nt nortal ko‘nt3b8a kelUnH3blTt
yoc!8a kellrsak, MO(xOyo0;"0) nusa&éan bu 1eki3HKkacba
bo‘18an Ta3ola ncbun

_ |Ax0+By0+Cr0+P|

yla 2+B2+C2
W)rrmlat oHsb shy T eTas.

(62.2)

6.2.1- rasr.
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6.3 .1kkl (ekin3Hk ora$kla8l burcbakw (op!sb

1kk11ek13Hk orasllias: burcbak 3Halna nlarwng nortallan

oraslllas: burcbakw uabul yMartr. Il yaullla, a8ar '/ ya T2
1eki3/kiar o‘2:anTtnsg

Ap+B/Y+C/2+01=0,

AMX+BY+C2+02=0
nTurty len8laralan bllan benl8n bo‘l3a, wnlatT§
nortallan N ,(A,;B,;C) ya N 2(A2B2;,C2 bo‘Vb, lekl3lKlar
orasllias: burcbak (pucbun (6.3.1-rasT)

A,A2+BB2+C,C2
co$sp=

AA? +B? +C? -yla2+B2+C2

orTnlaT o147 12.

6.3/1-ras3T.

A8ar leklalKlar parallel bo‘13a, N \\\ 112 clan
A
A2 B2 C2
W olatl2. Bu lek13Hk1aTTé parallelLk 3baricHr.
E3la(Ta. A — bo*18an bollla lek13Hkl1arT§

"2 2 2

n3lta-n3l LLU3bIsbIT ko‘n3b Ly T eTaschr.
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A8ar  lexl3lMklar perpen(Mkmlyar boYsza, N~"£N:2
ekanH8#an N 1A 2=0, ya’r
A1A2+B1B2+C1C2=0
KeHb cbluacll. Bu 1ek13Hk1aTT8 pehenclknlyarHk 3barvicHr.

6.4. Paro/la *0‘8‘n cbws (en8latalan

To‘e¢‘n cblaiumng ieki3Hkéas: kabl lMaroéa bat 1wH
Ko‘nni3blaréa8: len8laralan TayLwickUr.

6.4.1. To‘8*n cbl2taning yek!lor - parate*nk
(en8laTas!

Aylaylk, ( 10'8‘n Cbbill leont§ MO mmalasl oruaH

berl8an 5 yo‘naHsb bo‘ylcba oY8an boY3T. 6.4.1-rastga
0 benl8an MO nuulatng, resa 10°8‘n cbliyTn§ wxuyony

M  nuulastt§ rallms-yeklorlan bodEb, MOMII8 \a
MOM =r -1 0 ekanH81n1 bl3ob&a 013aK,
r-ro=18 (6.4.1)
w olarl2. (6.4.1) lo V/ ckwun'T” yeklor-paraTe(rlk

(en%laTa$l éeb yvnllac. Bu yeréa / paratelr éeb alallb,
I e (-co;+ 00).

6.4.1-LLI5LL.
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6.4.2. To‘§8‘n cbl2lLIn8 paraTe!lnk len8latalan

AS8ar 108‘n cblkiytng MQ(a;B;c) mMuLiast ya yo‘nal/ibl
8 (T;n;p) benl8an boYLl, ntng xéyony tuasnin M(x;y;r)
éesak, (6.4.1) éan

X =a+/w,
-y =b+ni, (6.4.2)
r=c+pl
lart olatl2. (6.4.2) 10%n ckuwTw paraTelnk
len%laTalan éeb alaHb, le(-00; /+co).

6.4.3. To‘§‘n cM21L1LLB kanowk len8lawalan

a )_(_-__a_ = .y-_b = 1 _r.:.(z-:
(6.4.2) éan - (; - l, ; I
lart bo3l ullb A1yT eTas3. Bularéan
xha=y"b=1 (643)

T n p
keHb cblugél. (6.4.3) 10871 ckWTn% KanoTk
lenY%laTalana\T.

6.4.4.1kk! w”la oryaH oYnycbl {08‘n cbirlunws§
Kanowk len8laTtalan

A8ar M, (x1,y,;21) ya M2(x2y2" 2 Tu*alar benl8an bo‘Hb,
n3lta-n3l LL3bTasa, ular oruaH ya8ona 10°§‘n cbirly o ‘M3bl

TauduTt. Bu 10'§8‘n cblziaT M/ nuyla orugH 8 =MM2
yo‘naH3b bo‘ylcba oUnycbl 3lMaééa Laralsa (6.4.2-rasr),

= = (6.4.4)
*pow v Yr~y\ rr~ 2\
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W olarw?. (6.4.4) benl8an Nc/ nrwll owaH o “lu\cbl (0 %M
cblrrgTw kanoTkK lemddaralarl&T.

6.4.5. To'8'n cb12l K1 lek|$Mkwng ke$l$lndb chlrwY
3Elan/la

A8ar Ax +B,y+Cr+ix=0 ya AX+B% +CXx +ii2=0
lek13Hklar ucbun parallelllk 3barii balanlwasa, wlar bkla
10°§‘n cbl2iy, bo‘ylab Ke3r3bl3bl atuclr.

Oertak, B110'8‘n cblz:L

\Af +Bxy +Cx2 +0x=0,

[N +B% +Cx +/)2=0
gisieTa Yos3kasbla awulatsbl raysbancir (6.3.1-rastcla
r, NT12 26)

6.5. Karopa 1kkl1(0‘§‘n cb1214 oraskla8l burcbak

To‘8'n cblirlalar orasl<la8l bwurcbak 3MMaitéa wlarwn§
yo‘nalsblan orasl(1a8l burcbakw uabul uflanir. A8ar ikKki
10'8‘n cbl2K| 0‘21anTn§
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X-a, _Yy-bx_2-cx
TX n, P,

X-a. y-b2 2.c,
T2 n2 p2
KanoTK 1len8latalan bllan benl8an boY3a, wnlarnt8
yo‘naHsblan 103 raylsb(la 8y (T,;n,;p) ya 82 (T2n2p2)
bo‘lb, bn yo‘nalsblar orasl(1a§l (p burcbak (6.5.1-ra3sr)
ncbun

0:&*): TXT2+1n,n2+ P\P2 (6.5.1)

olet2+ NX+ pXep/lN2+ n2 + /?22

T olart2. (6.5.1) /LU 10%'n cblw oraslla& burckakT
lopbk/orTnaasi<t.

M, Px

m  Pr
miT2+nln2+plp2=0 3baii  baJarl8néa e3a  wlar
perpencbknlyar bo‘bl yeklorlartn§ parallelllk batéa
peden(HkmlyarHk 3barllan(lan keHb cblach

6.5.1- rasr. 6.6.1- rasrT.
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6.6. To‘8‘n cbl ™ ya (ek|$Hk oraskla8l burcbak

T oV cknwy blMlan orTT% lekbllbla®l or(o%onal
proyeblyasr (3oyait) oraslla™ burckaknr 10%fT1l cKwpg
bllan lekbllk oraslla” burckak eb gabul gllnacl 1.

Bu 1a’nl” bo‘ytoHa bir-binw yoyly burcbakka loYcllrnycbl
Mckka burcbakka e8a boYarwr. O6aXgn, aylli8an burcbak
3Waiéa nlarclan k1cbiB1 uabul sllinacl.

AyrayHK, ( 10°'§8‘n cblziy

X-a_y-b_2-c
T n p
KanoTk len8laralan, T leklslk e3a
Ax+By+Cr+0=0
nTurty len8larasl bllan benl8an boY3Tt. 6.6.1-rastéan
Ko ‘nnacll:, ( 10°§8‘n cblirny blfMan T 1ek13lK orasias: burcbak
® batga 10'8‘m cblill yo‘maHsbl 8 (T;m;p) ya (eki3HK

norraH N (A;B;C) orasl(1a8l burcbak u/ lar ncbun * =— <
0 ‘MN1KAr.
5TA . SFI 8-
co3w/ = — +=r1 yokl CO3--- ®\=T-M-—,
L b ) 14N
51 (p= r.. TA+ HB+RC

AT2+Nn2+p2my/A2+B2+ c2
Bu 1o V/ cbireg bllan lekbllk oraslla™r burckakT loplsk
/orTunlaslak.
AS8ar ( | IT boYsa, 8 bo4Hs,
TA+nB+pC=0
Ww olarl2. Bu 10841 cbi2ilinT8 1eki3lkka parallellik
3barviclr.
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A%ar ( 1T boY3a, 5 N bo4ims, — = . olart2. Bu
108 ‘n cbl21AtNS 1eK13HKKa perpencHKblyarlk 3baikKr.

6.7. To‘8‘n cblillya (ek1$mnKwWwng o‘raro Joylasbnyl

AS8ar laroéa 110°8‘n cblziy ya T 1ek13Hk benl8an boYsa,
nlatTt§ o‘raro Joylasblbl bo‘ytoba unyMa” bollar boYlsbl
TUTKT:

1) nlar ke3l3buycbl, ya't Dxjal bklanTw Ty nmulaga eSa
ya bu nturty nmyla | (0 1 cblwynT% T lebBAVEYLL 121
éeb ywnlllacl. 6.7.10-rastéa CnT =M ;

2) "~ 10'8‘n cblaay T 1eki3HK bllan blro/la bat ntununy
nuula8a e8a etas, ya’t 6.7.1*-rastga (nT =0 (N|r);

3) (1o0¢‘n cblkisa T leklSkclayolacH ya't ~c T (6.7.1C
rasr).

b) c)
6.7.1- rasr.
AylayHk, 110'§8‘n cblirlsa
X =a+ml,
-y =b+nil, /le(-00;+00)
2=c+pl

paratelnk len8laralan, T lek1slk e3a
Ax+By+C2+0=0
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nTw Ty len8larasl bllan berM8an bo43sT. Il bolla, (ya T
lar nTWTY nw”™a™a e8a yok:i eS8a eTa3H”T arulasb
Tay3aéllla, 10‘8‘n cblrry paratelnk len8latalanT lex13HK
nturty len8latabl8a ao‘ylb, ba’rbblr eletenlar 3bakl
o‘28arMn3blaréan 30‘n§ | pararelr8a t3ba(an
(TA+nB+pC){ =-(Aa+Bb+Cc+0)

len8laTaT 01a T 12. Bunéan Ko‘nnacllla, a8ar

TA+nB+pC"O
boUYsa, 10°8‘n cblz1y, bllan 1ek13HK ke513baél ya b ke515bkb
mylasl ucbun | paratel: 778 ylyran

| = Aa+Bb+Cc+ 1)

TA+nB+pC
boYaéb A8ar TA+nB+pC=0 ya Aa+Bb+Cc+0?H boY3a, (.
ya Mar ntw Tty nmyla8a e8a boUrtaych, ya’t | FboYaéb

Neboyal, TA+nB+pC=0 ya Aa+Bb+Cc+0=0 bo4sa, | ya
T cbek3i2 kKo‘p uturty nmyla8a e8a bo‘Hb ( cr T bol
kvralllacl.

6.8. Paroéa 1kk1{o‘§‘n cbIrEywn” o‘raro Joylasiut

AS8ar Tlaroéa 1\ ya I 10'8'n cbRlular benl8an bo4sa,
nlartng8 o‘raro Joylasbuyl bo‘ylcba suylllast bolarT

KnraHsb T TKT: 1) A ya 12 lar bir 1eki3lkéa yolTaycb, bu
bollla nlar nckraskTas {aygasK) 108 n cklrlalar éeb alalacll
(6.8.1a-rasT); 2) 1Xya |2 lar bir ieki3/Ikéa yolaél bu yeréa
yana avyléa81 bollar Tayuwéék: a) 1Xya (2 lar laya! bka
MTWTy nuyla8a e8a, ya't wular ke33buycbl (6.8.L1-rasr
1\n12=M)", b) (\ ya R lar uturty nmulaSa e8a etas, ya'rt

MN12=0 bo4l, nlar paral/lelLin- (6.8.1¢-rast); c) 1\ ya (2lar
cbek3i2 KO‘p MTUTTY nuslalar8a e8a, ya't 1\=12 boul, nlar
n3lta-n3l LiBbac (6.8.1a-rasr).
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b c) 5
6.8.1- rasu.

AyLli8an bolanin auwmlasb TaszaéMa 1\ ya 12 *0‘§‘n
cbirlylar o“2lannll8 kanoTkK len8latalan bllan benl8an éeb
["arax ulayHk:

X-ax y-bx 2-c¢

T, P\

n-.

x-a2 y~b2 r-cr
P2

Bu bobla, 8 ,(T,;n,;pd yektOr \nt§, 82(T2n2p2 e3a 12
nT8 yo‘naHsblan bo‘Hb, M1(ai;bLC]) e/], M2AazZbzc? e”?2
ekanHs1 raysbanclAr.

Enc, 5=MmMr={az-a1;b>b\;c2-Ci} yeKlort KKK3ak,
nnt8 bosbl N 8a ucbl e3a (2  1e88HHT (6.8.2-rasT).
A8ar 8 b 82, 5 yeklorlar kotplanar boY4sa, 1\ ya 02 lar bir
(ebl3sHkéa yoHsbl, ak3 bollLla yoiTazHs1 keHb cbliacl.

OerTak,

5,525*0,
yaT
T, P1
n T pr *0
a2-axb2- bx c2-c.
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bo‘H8bl a1 ya (2 10'8§‘m cbl2lularnt§ wucbrasbrasHk
(aysiasbHK) 3barvclr.

A8ar 51725= 0 boYsa, 1\ ya (2 lar bliia lekl3Hkiia
yolllycbl BoYH>,  51x82¢0 boYSan<la wular ke3lsbuycbl,
5x52=0n5x5*0 bo‘l8néa parallel vya, whboyal,
5 x52=0n5, x5 =0 bo‘l8rcla e3a wu3lta-u3l I1usbuycbl
Bo*H3bIT Ko ‘n3b u”yT etasclr.

6-bob8a (1ol Ta$bc]lar

1. A(0;2;3) Tulaclan oYuycbl ya n={1;0;1}, M1={2;3;-
1} yeklorlar8a parallel bo48an ieki3HKkTN§ len8lata5tl
m21ns.

[Jayob: x-y-2+5=0

2. A(2;3;-1) mmlaclan oYmycbl ya A={1;2;-4} yeklor8a
petbenickkmnlyar boy8an lek13lMkTng len8laraslll Mwns.

layob: x+2y-4r-12=0

3. bl(2;1;3) maylaclan oYmycbl ya 5={1;-3;1} yeklor8a
parallel boY8an 10‘8‘n cbirly {en8laraslw 1urTs.

Taydb:X-2.. -1 -3
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4. A(1;-5;3) nuulaéan o‘lllycbl ya Koorérallllar o*alan
blMlan To3 raYi3béa a :? X :?; :Z burcbaklar 1asbkl1
ufnycbl 1o0‘¢‘n  cbliymn8 KanmoTK ya pararelnk
len8laralant 1urts.

X=-1+1]
a dﬂ::ﬂ:_.!:-j_-" 5_ 2'3; =1-5,
Aayob === ’
2—V2/ +3
5 A(7;9;7) Twblan A~ | 10'8‘n cblkifA8acba
bo‘18an Ta3olawlopT§.
. [467
ob:
fiay V3 *
6. = = cblil],  4x+3y-r+3=0
1eK13VIK(1a yolaéHT?
x=21-1
7. 113bbn e>=/+2 10'8'n cblytng 3x-2y+2-5=0
2=1-/

lex13HK blMan ke313bBb nny1a3TT8 Koorétablanlopllar.
layob: (5; 5; -2)
8. W(2;3;-5) mwlaclan 4x-2y+5x-12=0 lekl13lkka
1nsbinl8an perpencHknlyatT8 namnH8uwL1opTs.

[Hayob: P :’\’é~ :

Parocla8llek18Hk ya 10‘8‘n cbuiy bo‘yicba
bLUTW8121 3wab ko‘nNn§
1 Tek13HKTN8 MTW TY len§latasliu yorTs.
2. Tek3lMknT8 nortal yeklonnt§ koorétalalanT yorTs.
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3. Tek13HkNT8 nortal ko‘nT3bcla8llen§larastl yorTs.

4. binyllléan  lexkIsHkkacHa bo‘18an Tasolaw  loplsb
{onTtlMasrr yorrTs.

5. Teki3/k NTWWwy len8laTasTT8 norralloychbl
Ko ‘payinycbl3iTTa?

6.1kl lexlsHk ora3ifas: burcbakt 1loplsb [ortulaslr
Y021r18.

7. Chanéay 3barl bajanl8ancla leklsHklar o‘raro parallel
boYacl1?

8. Chanéay 3balléa 1kKi 1ekI3llk o‘raro perpencllkulyar
boYacl?

9. To*8‘n cbliyTn§ yeklor-paratelnk len8laulsl uanéay
KO0 ‘nnl3béa boYaclA?

10. Paroga 10'8‘n cb2™MY\ni8  parawelnk len8laralan
Laniay Ko ‘nrabcla boYaclA?

11. Paroga 10'§8‘n cbliynT8§ kanoTk len8lartalan uark3ay
Ko‘nT3bcla boYaclA?

12. Paroina Itbl 10°'8‘n cbl M ora3léa8l burcbakr loplsb
Fortnlasrl yorTs.

13. (anclay 3bar! baJanl8ancla 10'§8‘n cb"2YMa" o‘raro
parallel yok: perpencHkmlyar bo4acin?

14. To‘8‘n cbi215 bllan lex13Hk orasies: burcbakt loplsb
forwmasT1yorTs.

15. (“anéay 3barl bajarf8ancla 10°8‘n cblzil] bllan 1eki3lk
0 °‘raro parallel yoki pecenclikulyar boYacl?

16. (2an<lay 3ball bajarf8ancla 10°8‘n cblril] bllan lek13HK
Ke313bacln?

17. Chanéay 3bar! bajanlSancla 0°‘8‘n bM< lek13Hkéa
yolacH?

18. Oaniay 3baii baJanl8ancla 108‘n cbRlslar ncbrasbras
(aysasb) boYaclA?
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7-BOB. IKKINCHITAKT1BbI 8> KTbAK

Licb o“28awycblH n - &aomaH alSbralk len8lara
yoskasllla atylan8an 3u! n- larfbAim éeylacl.

6-bobcla lek13Vk wucb o‘28arnycblll cbbkia (binncbl
éarajaH) len8larta YosMasllla iMoéaiani3blni KO‘TéiK, éeTak,
1 binncbl larllbH 3bMrr.

1kkTcbl larlL)H 31rl ucbun

Ax2+ By2+Cr2+ 2bxy + 2Eyr + 2Exr + Kx + by + Mr+ " =0
nTnunny len§larart yora olarTr. Buneéa
A,B,C,0,E,P,KXM, b1 lar benl8an koedaenar; x,y,r lar
0‘28awycbllar bo‘Hb, A2+B2+C2+B2+E2+[2>0 dni.

Bu bobéa aylanta, KoTk, 3LLnénk 8illatt8 baTtéa
elllpsolll, 8lperbololll ya parabololLilaTT8 KanoTk
len8latalanT kellin3b blMan cbeblanarTtr. 3bu bllan blirSa,
len8lara8l yumuorlllas: ko‘nT3béa bo‘l8an 51T utUrTy
bollla anallik 8eoTelnya8a oLl wuallyros yorll8an
aéablyoéaréan o‘r8atsb TMTKTHS8m aylarlr (tasalanm,
[5D)-

7.1. AylanTta 8lrldar

Blror 1ex13 b cbliyTn§ layT | o‘a alrollLh aylarsblllan
bo3lM bo‘l18an Twlalar lo‘plart aylanTa 31r( éeyllac. |
cbirrs aylanta 3114nT8 TerllaT, | 04 e3a unT§ aylaTsk
0 ‘a1 éeyllacH.

Ta’nllan ko‘nnacbki, TencHannTt8 bar bir Twlabl o*q
alrofllh aylatsbl 3arayonlla Tarkarn aylatsb o‘ulll
bo*‘18an aylana cblracl.

(Ouyllda koorértalalar Taroslllh aylatsb o‘al blror
koonlnablar oyt bllan wmslta-u3l LLsbaéuian aylanTa
8iMTN§ 1en81aTas31T sAarayrr.

175



AylayHk, aylaTt3b o‘y: Or o‘aéan rborai, b TencKan esa
Oy lexlzHkclayolllycbl ya
[P(¥Y.2)=0Q
\x =0
(7.1.1)
s131ea bllan awslannycbl cb™>™ 5 berl8an b cblayTng
Or o'y a(rolkla aylarsbléan bosll bo“l18an 3n! ya M(x;y;r)
MNT8§ xxiyony nuuasi bo4Ysrt (7.1.1-rast). M nwla oryaH
Or o‘asa perpenclkulyar ullb oYkarM8an 1eki3lk 5 51T
Tarkazz Or o‘ula yolllycbl K nustaia boY8an aylana
bo‘ylab kesacl ya bu aylanatn8 barcba Twlalantng ya K
TN8 bat appHkalasl M Tn§ appHkaia31 bo‘18anr éan iora!
boYsbl ar*cHr.

Aylana bllan b cb2™Y\N8 ke3ibBb Twi1a3t1 N
(Oy1-2) pesak, K (0;0;r) ekanH"blan 7.1.1-rastéan
KO ‘nnaglki,

I\=\w\ =\KM\ = g/x2+y2 =>yl=+/1x2+y 2
ya N el ekanHSklan (7.1.1) 513letaclan
p[xix2+y2,2)=0 (7.1.2)

W o1aT12. OeTak, 5 aylanTta 3an! ixityony Mt *asTT8
koor(Mnalalan (7.1.2) len8laraT uanoallaniraél. 8burnclay
ulllb, (7.1.2) len8larta tenclanlanclan bin Oyr lexisHg1cla
yoiib, (7.1.1) sisieTa bllan ar*lanunycbl, aylat3b o‘s1e3a
Or o‘u(lan nora! bo*18an 5 aylanTa 3lrird atylaych.

"YUK}or(1a818a 0 “x3basb, a8ar (7.1.1) bllan atylanuychbl
TencKan Oy o‘y alroiéa aylanllinlsa, bo3l bo‘18an aylanTa
3H! 1en8iaTas:

rF,xylx2+22)= 0 (7.1.3)
boYacl/.
AS8ar b Tenchan Oxy lek13Hkéa yoiib,
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nNx,>0=0,
[2=0
g131eTa bllan berl8an boY4sa, 1 yauléa, * T Ox yoki Oy o‘ly

alrol'kla aylanltsbclan bosll bo‘l8n aylanta 31MTn§
len8latasl, T03 raylstcla,

[/ ;+77+~~)=0 (7.1.5)

(7.1.4)

yok1

p (£ylx2+22,y)= O (7.1.6)
Ko‘nT3béa boYacll
A8ar b Tenchan Oxr lek13Hkaa yolib,
M(X.2) =0,
b-o
s131eTa bllan benl8an boY3a, u yaulcla b T Ox yoki Oy o‘y

alroiicla aykninsbéan boslM boY”an aylanta 31rinT§
len8larasl, T03 raylsbcla,

r(x-zyly2+22)=0 (7.1.8)

(7.1.7)

yOK!

/B2 +y2,1)= O (7.1.9)
Ko ‘nt3bcla boYacl.
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7.2. §LlUnclnk sirar

Benl8an 5 yeklor yo‘naHsbl8a parallel bo‘Vb, benl8an b
lex13 cbleiyn Kesa<l8an 10°8‘n cblkaiwar lo‘plawl sULLINK
31 éeylMalll (7.2.1-ra3T). Bunga b cbirla sllnénk 31rltn8
yo 'nallrnyckw, 8 yeklor8a parallelya b T ke3suyebl 10§‘n
cbl1uylar 3lnclnk 5111nT8 yasoxckllan éeyllackl. Bu yeréa 5
yeklor b cblirly, 1ex13H818a parallel eta3 éeb lMarax ullinacH.

Ba’rbblr xususly bollarT uarasb blan cbeklanani/i2.

1)  Aylarsb o‘ul Or o‘a<lan, Tencllar e3a Oyr lek13/kéa
yolLlycbly=a (a>0) 10‘8‘n cblirlugan ora* bo‘18an aylart3b
ML garayHk (7.2.24ras3t). Bu aylatsb 3H1TTS§
len§larasl

+MAx2+y2=a yokl x2+y2=a?2
fan Nora* bo‘Hb, T yo ‘nallrnycbls:

aylanaclan IMoral, yasoycbllan Ox o0°‘A8a parallel bo‘18an
3linénk 3111 3Haméa baT uarasb TUTKT. 3bu 3ababH, bu
51117 olra\ly 3MTirrk birl éeyllacH.

2)  Yasoycbllan Ox o‘y8a parallel, yo‘nallrmnycblsi b e3a
Oxy lexlzHkcla yol8an 3LLInénk 3111t yarayHk. Kaysbarki, b
yo ‘nallirnycbl blror

(7.2.1)

len8latalar si3ieTa3: bllan berlacb. M(x;y;x) 3irimir§
ixXWyony TK}ia31 bo13T. 1l yauléa, M Tn§ Oxy lek13/kéa8l
proyekslyasl LLix;y;0) bo‘Vb, bu nua™a b yo‘nablrnycbléa
yolacll 3bm 3ababH, M(x;y;x) Tn§ KoorcHnablan

P(x;y)=0
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len8lataw  uanoaHaniracH. betak, bu  len8lata
uaralayolSan 3IHcIrlk 3irdm lasYlrlayeH XuécK 3bunSa
0‘x3basb, yasoycbllan Ox o‘u8a parallel, yo‘nallirmycbld: b
e3a Oyr lexlalkcla yoHb,

rAa(y.r) =0,

|[x = O
8151eTa bllan benl8an 3LLInénk 3n! P(y;r)=0 len8lata bllan;
yasoycbllan Oy o‘y8a parallel, yo‘nalllrmycbBl b e3a 0x2
lek13Hkcla yoiib,

\P(X,2)=Q

b =o
313leta bllan berl8an 3LUNénk 51 P(x;2)=0 len8lara bllan
1asYl1rlanisbl raysbanclr.

Yuuyonéa™laréan 3MTénk 51inT§ yasoycbllan blror
koorclnalalar o*s18a parallel boYsa, 3bu koorclmalalar o ‘ui8a
TO3 o0“8arumycbl nTn§ len8latasl<la uainasbTasHsiT
Ko‘raTiz.

3)  Ko‘rM8an bolaréa, yo‘nallrmnycbls: KkTcbl larllbH
cbR1A(lan iborar bo‘l8an 3LLnénk 3i! wkkTcbl {ariib/
bo‘H3bl raysbarcHr.

Yazoycbl31 Or 0‘a8a parallel bo“18an MNekrebl {arviblT
a3031y 3LLINénk 3Har uylcla8rarcHr:

1) lz\i_+/l\3_:1 - ellblll 3LLInénk 511 (7.2.2.b-rasr);

Xunsmsan a=b bo“13a, gowraYiy 3LLUNénk su! (7.2.2a-rasr);

22,,%*1(,323»2_51&'_'“.. .
)?Z_b = yog—bj- - §1perbaHK 3MTénK 3ii!

(7.2.2crasm);
3) A T- "bT =0 - Yerllkallkk! youH burcbak (7.2.2a-rasr);
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4) y2=2px (X2=2py) - parabollk 3LLUnénk 8l (7.2.2e-
rasr).

7.3. Konns 81rllar

KoorcHnablar larosMa blror uo‘r§‘altaz MO(x0yo;"n)
nus™aéan o ‘Vib, benl8an b lek13 cbl2iy T ke3uyebl barcba /
10°8'n cbl2lylar bo3 yr~an 3i! konus 3rl éeylall (7.3.1-
rast). MO(x0yo;ro) nuuylat konu3 3irinT8 wucbl, b cblirla
yo'nablrumcblsr, / 10'§8‘n cbl2il], e3a yasoxcbl3r éeyllaclTl.
Konuz 51rint§ ucbl, nnt§ yo‘nallrnycbl3TT§ lek13H81léa
yolTa3H §1 Kerak.
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7.3.1- rasT.

Bu banééa ynybla8Mart kellin3b blan cbeklanar12.
1) KoorcKnablar MaroslLla benl18an

a ¢ (a>0, c> 0)

x=0
10'8‘n cb2"\1* Or o‘a alroiéa aylaninsb nalyas!l bo‘l8an
8inT§ len8larasl, (7.1.2) 8a a3o3an,

a C a a C
bo‘Hsbl raysbanén. Bu aylatsb 31riiTt wucbl 0(0;0;0)
mylaclan, yo ‘nalldruycblst esa

\x2+y2=al\

[r=c
aylana(lan Llbra* konu3 3 éeb uarasb bat TUTKT. 8bu
3ababH, n T orrcmxy konua 3r éeb ablacll (7.3.2a-rasr).



C) 7.3.2- rast.

AS8ar éolraYly konus 31r!T leki3HK bllan ke3ll3a, 1ek13HK
barcba yasoycbllarTt ke3ib o48an bollla ke3kn elllp3, aylana,
konn3 ucbllan 1boral nuula (7.3.26-ra3T), leki3HK 1kkKa
yasoycbl8a parallel bo‘l8an bollla §lperbola (7.3.2¢c-rast)
yokl 1kklla yasoycbl ya, Tboya(, bliia yasoycbl8a parallel
boYsa parabola (7.3.2c-ra3t) yok! bllMa yasoycbl bo4Yl3bl
arylanSancHr.

2) Encb, ncbl 0(0;0;0) nnyla<lan, yo‘nalllrnycbls! esa

318leta bllan an™lanmMVcb™ 1ek13 cblixlaclan Meoral bo‘18an
Konu3 8irint sarayHk. LW 18 ixitlyony wm(x;y;r) nuatast
oruaH o4umycbl ya3soycbl3l yo ‘nallirmnycblsi blllan MO(x0;y0;c)
MTUrTy nuyla8a e8a cleb larax uyflzak, bu yasoycblTn§
paratelnk len8latalan

x=x01, y =y0QL, 2 —¢f
bo‘lb, nlaréa r?kO cleb Narax yllb, Iparatebl yo‘yolsak,

2 2
W olartx. BuT yo‘nallErvycbl len§laTtasl8a L0‘yib, KOMnu3
3urarmrg
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len8laTasi8a KelaT12.

OHn8an bu len8lata yoréartéa yo‘nallirmycblsl Mckrcbl
(arbH cb121a bo 18an konwu3 3lrl MNckrebl (arHbH bo‘H3bIT
KoYsal3b Tn TK T (Tm3"ayll bajanns).

Maszalan, ucbl 0(0;0;0) nuulaéa, yo‘nallirnycblst

elllp3éan LLoral konu3 3blnTé len8larasl

ekanl818a 13boncb bo3l slLBb o3onélr. Bu 3rint8 r=k
(K?HO) bo*18an Ke3HT elHp3éan, 2=0 boY3a blKa TuyLLIéan,
x=MN*0 (y=k* 0) Ke3UT §lperbolaéan, x=0 (y=0) boYS8anéa
e3a [cklMa kes13buycbl 10'8‘n cbl21alaréan 1boral bo‘H3blT
KoUsaiisb ulyT eTas.

7.4. 8lera

MaUutkE, dra cleb /arocla Tarkarr cléb alaluychl
ber”an C(a;b;c) nwiy(aclan ranwii cleb alalumecbl berl8an
K>0 Ta3so/acla]oylTk%an nwlalarTuw, (0'plaTwa aylliac
(7.4.1-rasr). r*

7.4.1- rasrT.
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A8ar M(x;y;r) 3lerant8 IxHyony nmalasl boYsa, vwng
1a'rLLl a303Eéa
x-a)2+(y-b)2+(2-c)2=K
bunéan
(x-a)2+(y-b)2+(2-c)2=K2
len§lawanl olarri/2. Bu Tarka2l C(a;b;c) nw"aéa bo‘l18an K
racH/3H 3lera len8lataszlcHr. Xu3n3ly boMa Tarkaz1 0(0;0;0)
Nnalaéa bo4sa,
X2+Y+22=/r2
bo'Hb, bu Tarka2l koorc/nablar bosbléa bo‘i8an 3lera
len8laraslclin\
8lera len8latasl I1kkTcbl éaraJaH wcb o‘28arnycbll
al8ebralk len§lata ekanl§lclan v 1kKTcbl (aribH 5liichr.

7.5. ELLIp3oM

KooréTtalalar 813letaslllle813bHcba lanlan8anéa KanoLk
len8laTasl

a +b +¢ =1 (750)
éan lboral bo‘18an 3ir! elllpsoll éeylacll, bunéa a,b,c-
Tnsbal 3onlar bo'l'b, ellpsolldTw, yanT o0”lan éeb
yvnlLcl.
ElLp3ok! baulcla wuturty lasayyurS8a e8a bo‘Hsb
Tay3acHéa unyléaslt TasalaTt uarayHk: Oyr 1eki3HMa

¥2.T2-1 1enslara blan benlSan elp3nt§ Or o‘d

b ¢

alroil(la aylan*t3bclan bo3l bo‘18n 8wrinT§ len8laTasTl
Mwsb lalab ylfT8an bo‘l3Tt 7.1-banééa  uylLln8an
Tnloba2alargan Moyclalarb, umyiéa818a e8a boYarwr:



(7.5.2)  len8lawa bllan benl8an 3bt aylanTa elllpsoLLl
éeylMad. A8ar b>c boUsa, (7.5.2) len8lawa yl3rgan aylantua
elllpsoMT (7.5.1a-ra3w8a uaran8), b<c boYsa, cbo‘rM8an
aylanwa elllp3oréw (7.5.1itra3t8a uarang), b=c boY8anéa
e3a lenlata

X2+y2+22=b2
Ko'nT3bT oHb, n 3lerar Nocblasbl Ta4nTcHTr.

+Y

7.5.1- rasr.

E1Hp301énT§ 3bakHT lek3blnsb mcbun v koorckinalalar
lek13Vklan8a parallel lexl13Hklar bllan ke3TllanT wuUarasb
Kl/oya.

Masalan, (7.5.1) ellUp3oMT 2=0 lek13Hk bllan ke313blb
cbl2184 n3bbu

X2 y2 22 1 ) '-:\*,
a 0] c 32 éz
2=0 2=0

len8laralar 813leTa3! bllan ber/lacH. Bu cbl2ia yanT o‘alan
a ya b éan Llora! boylb, Ony lek13H81Ea yolllycbl AIBBIAZB2
ellpscr (7.5.2-ra3t8a garan8). XuécH 3bun8a o°x3basb,
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y=0, x=0 lekl3Hklar bllMan ke313bl3b cbl2184 bat elllp3éan
Moral boYacl.

>y

7.5.2- rasr.

7.6. (HperboblcHar

Oyr lexisHkita %2---2-—:1 len§lata blMan benl8an
C

élperbolant§ Or o‘y alrolkla aylarsblclan bo3ll bo*18an 31rl
len8latab5lnl LlrayHk. 7.1-barklla ullinSan Tnloba2alaréan
&>yéalatb, anyil1a8i8a e8a boYaniir:

(x4"M+y2} 1
b2 c2 b2 b2 2
Bu len8lara bllan berlM8n 8111 blr palla aylanTa
%lperbololLlcleyl €l (7.6.1-rasr).
AS8ar Oyr leklslkclayuuyonéa8i8a Lo‘3bTta

b2 2
81lperbolat Or o‘y alrofcla aylanllrsak, bosll bo‘l8an 3irl
len8laTasl



Ko‘nwsbcla bo‘Hb wni /LU paall aylanTa %lperboloM
éeylMacH (7.6.2-rasr).
L wran, len§laTas!l

2 2 2 6
7.6.1
a o c* ( )
KO0 ‘nT3b<la bo‘18an 3lrl bir palall %lperbollicl
2 2 2
. (7.6.2)
a" b2 c'

KO ‘nwsbcla boYsa, /L pallaH §lperbololll éeb alala(1l
AS8ar (7.6.1) bir pa/la/ 8lperbololcli r=k lek13Hk bllan
Kesl3a, kKe3lT

2 2 2 /\ — (

— - — =1 _—

T W ool TR T oaza\l+_r A2=*21
2= = b v 7/y

len8latalar 318letasl bllan awslannycbl baTéa yanTt
o‘dlarl a! \a b{ bo‘18an elHp3 boYac. ASar Oyr (yobl 0x2)
(en3sHkka parallel lek13Hk bllan kesll3a, kesiTéa 8lperbola
bo3lM boYacl. Masalan, x=k 1leki3Hk (7.6.1) blir pala
§lperbolol(1cla

C ? 12N

B2=b2 1— 1t >x2- ¢
A c2 a

81perbolaéan 1borat Ke3Hn bosll uc

AS8ar (7.6.2) 1kk! paVal 81perbololclnT8 r=k lek13Hk bllan
Ke3llll garalsa, |/1|>c bo‘l8anéa ke3lTtéa elllp3 bo3ll
boYacll, \k\=c boY8ancla blina nmula, \k\<c bo‘l8rcla

Ke3lTt bosll boYtaycl. x=k (y=k) leki3Vik bllan ke3Tll
§1perbolaéan 1boral bo*HSMT ko ‘n3b slyln eTas.
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7.6.1- raar. 7.6.2- rasT.

7.7. Parabololllar

KoorcHnablar Naxo3lLa n3bbu
XL Yo, (7.7.1)
2p
len8larta blNan Hcklalan8an 3111 elllpiik paraboblLl geyllacii,
bunéa p~>0. A8ar boUs3a, elllpiik paraboblg
\x 2=2pr,
b =0
parabolatr Or o‘a aiollla aylatsblclan bosll bo48an
aylat3b 5lrliclan Llora* boYacH (7.7.1-ra3t). p~a bo48an
nTwTy bollla elllpiik parabolobl ay'anTta 3lrl boUrtaycW.

Ll T8 Or o‘aua perpenclkulyar 1leki3HK bllan ke3irt
elllp3éan Jlora! boYacl (7.7.2-ra3T).
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(7.7.1) ellplllc parabololént§ Ox (yokl Oy) o0”8a
perpencliknlyar 1lek13Hk bllan ke3lrT parabolaclTr.

(7.7.1) len8latacla x ya ~ o0°‘28armycbllatT§ Tlauml
Kyaclrallan satnasb8anlist 3ababH 0x2 ya Oyr lexlsViklar

sUlnT§ s8iTTelnya leklsHklan boYac (7.7.2-ra3t8a
Haran§).

7.7.1-rasT.

7.7.2-ra3T.
AS8ar,

LEER LY. (7.7.2)

len8lataéa pa>0 boY3a, wun8a TO03 3In §iperbolk
parabololll éeb alalach.
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(7.7.2) girmT8 Or o‘u8a perencllallyar lex13lk blal
Kesilll 8lperbola (r=0 bo‘l8anéa Kesbuycbl Mex! 10°8‘n
cblia), Ox (yokl Oy) o‘a8a peerkHkulyar (ekiisHk bllan
Ke3lrT parabola<iIr.

ClperboHk parabcAdoM 3bakH «e8arsiron» bo‘Hb, uT
blror parabola ucblT wnTnN8 1ekl3l818a pedpencHKulyar
lek13Hk(la yolLlYcbl o‘u1l blnncbl parabola o” 18a uaraTta-
st yo‘nal/isbH bo*18an MekTebl parabola nsiiéa parallel
barakaHanlMn3b bllan oH3b T TKT (7.7.3-ra3t). ASar bu
Jarayoncla lkala parabola o‘ulan bir xI yo‘nallsb bo*13a,
nalya elllpiik parobolol<l bo‘Hsblw ko‘n3b Sy T eTascHr
(7.7.2-pacm).
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7-bob8a OII Ta$bular

1 .&_%’ 10'8‘n cbl2iyTng Or o‘y alroiiéa aylarsbclan

bo3l bo‘18an aylanTa 31rltng len§laTa3rllwTs.
layob: x2+y-r2=0 - clolrayly konus.
2. Yo'‘nallruycblst
(x2+y 2 =4,
[2=0
cbl21aéan Jlora! bo‘l8n ya yasoycbl3t a (1;1;1) yeklorSa
parallel bo‘18an 3LLnénk 31MnT§ len8lartasli yo2T8§.
layob: (x-r)2+(y-r)2=4(x-r).
3.11cbl C(0;0;8) nuullléa ya yo ‘naklrnycblsl
n=o,
[/ =2x
bo‘18an konu3 31r1tT8 len§lataslr 1mrrs.
layob: 4y2+xr-8x=0

4. 3x2+36y2+81r2324=0 len8lata uanéay 3blT
lasylrlayclA?
layob: — +— +— =1 - elllp3oLLl.
Yoo 108" 9 " 4 P
S. g c
y=0

x03l bo“18an 31MNnT8§ len8lara3lil yorTs.
Taydb: X2+t +1g =1
a c

2 2 2

— =1 elllp3oMuwne koor<ltala lekls/klan
144 81 36

blMan ke3ll3bléan bo3l bo‘18an elllp3laTT§ len8laralant
Y021M8§.
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X2 T
a2 c2 ’ e8n cblztaTng a) Or o‘y, b) Ox o'
.y =0

alrofcla aylarsbklan bosll bo‘l8an 8irinTt8 len8lartastl

Y021M8§.
2

layoblar: a) x éry "6 =1 - bii: pallal §lperbololcl;

2 2 2

b) ~ - - —r"—=1- 1k pallaH §lperbololL

8. y*-2px parabolant§ Ox 0‘a a*roiéa aylarsbl(lan boal
bo‘l8an aylanta 31rlnT8 len8laTta3tlinwns.
[Jayob: y 2+r2=2px - elllpiik parabololcl.

1kkweln (ariibH $1* (en§latalan bo‘ykHa
bIHTWrw 3wab ko‘nNns§

1kkTcbl laribH 31ritn§ nturTty len8latasrl yorTs.
Aylanwa 3H!8a la’nlbenn§.
Aylanta 31rllen8laTas3tl yorTs.
8Mtclnk 5U18a 1a’nl” benns.
OotraYly 3llnclnk 3111nT8 len§lata3tl yorTs.
Konus 5/A18ala’nlbenns.
Oolrayly konu3 3n!len8laTtastl yorTs.
ELLIp301c1nT§ 3ocllla 1en8laTtastl yorTs.
Bilm pallall ya 1kkl pallaH 8lperbolokllartng 3ocllia
1er|§1aTa1anT YyOrTs.
10. ELLIpiik ya 8lperbolk parabololélaTtT8 len8laTasTl
Y021Ms.

©COoONOOPREWDN
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8-BOB. MATEMAT1K ANAMNXCA K1LU8H

8.1. Hasllly 3onH (o‘platlar

Yuuonéa lo‘plarnT§ elerenllan LIH labblH bo‘/Bbl
TUTKTHS8IM ko‘rélk. OHy TalltaHkat o°‘r8arsbéa
Ko‘prc™ 3onH (elerellllan 3oblablan 1boral bo ‘18an)
loplaTlar blMan 13b ko‘n3b8a 108‘n kelaél. Bu o‘nnéa,
bir§a olltéan Ta4ywuTt bo48an N - nalwral, 2 - bullh, ~ -
rablonal, ./ - lrrablonal, K - kaglaxy 3onH lo‘platlarT
baTéa ralstonal ya lrral8omal 3onH lo‘platlar blirSaHkéa
baalaly 3onlar lo‘planuw lasbkll eH3blT yana bir bor
esblartr. 8bu bllan bir8a kur3 éayoriwéa Kerak bo‘laél8an
ba'21 blr 3onH lo‘plaTtlatT§ laminT kKellrarwr. a ya b
baslaly 3onlar benl8an ya a<b éeb [larar yllarTr.

8.1.1-%a’nl. a<x<b(a<b) u0‘3b leng§512Hkw wuanoa!-
lanHraél8an barcba x basilly 3onlar (3onlar o°‘dléa8l
mylalar) lo‘plart oraHg yok!l bler\al éeyllaél ya (a;b)
oruall bel8Hanaél. 8.1.1-rastéa Tleryalnt§ 8eoTtelnk
1a3Y1n WNoéalan8an bo‘Vb, nnéast koYsaéacb nnt§ ncbléast
nuula lo‘plar8a 1e813bH etasH”kn HHHacH

— PX
a b

8.1.1-rasT.

8.1.2-1a’nl. a<x<b 40°3b 1en8512Hknl  Uanoab
lanHraél8an barcba x baslaly 3onlar lo‘plart ke3Ta YOK!
3e%Ten( éeylMaél ya [a;b] oruaH belSManaél. 8.1.2-ra3rtéa
ke3TanT§ Seotelnk lasyT 1/)éaianSan.
11111111 X
[a;6]= {x:xe K, a<x<b}. a b

(a;b)={*:xe K, a<x<b}.

8.1.2- rasr.
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8.1.3-1a’H". a<x<b yokl a<x<b £0°‘b leng§sl2lNKlart
Fancallanlilacli8an baulaly sonlar lo‘plart  yanT oralg
éeylMacH ya \a\b) yokl {a,b\ oruaH belSMManacH. Ba’ran wlar
yanT Tler\al (yanT 3e~Tell) éeb bart alalacH

8.1.4-1a’H". Benl8an x0 nwuylaT o‘r icbl8a olack8an bar
HAanéay (a;b) orally x0nwlanT% a(ro/1 geylacH (8.1.3-rasT).

— W -uynmw . ------ > «ymurtdo >
a Ko b X X 8 Xo x0+8 X
8.1.3- rasr. 8.1.4- rasrT.

Ko‘ptcba, x0 nualatn§ 3 >0 alron 1msbuncbasl
A°‘UNarla(11lbn (x0-5, x0+<) éan iboraldT (8.1.4-ra3sT).
(*,-<?, g0+ <= {x:xe K, |[p—101< <?}.

$bunt§(lek, nuulartng yayuT (araga) a(ro/l LUsbuncbas!
baTt soYlarla<H. xo nuylaning yauT alro/l éeb, MTNS§
alroiclan x0 nuylatng o‘21T  cblyanb lasblasb nalyasl(la

olt8an lo‘])lat8a aylllacH (8.1.5a-ra3Tt). xo nwXaTu, 8>0
yauT a(rorr (leylgancla (x0-6\ x0)n(x0;x0+<)) LisbunlLLi3bl

(abny&r (8.1.5b-rast). 8bwutn8clek, (x0-<5-x0) T X0

nuulatng cbap, (X0;x0+<?) T e3a 0‘N§ 5 yauT air-oi
éeyllacl.

a *0 b X(r8 xn x0+8

8.1.5-rasr. N

8.1.5-1a’nl". A8ar O 30n lo‘plaTt benl8an bo‘Hb, x0
nuulatng rxnyony yauT alroiga wmn8a 1e81bH numula
Tay)né boYsza, x0 O nT% greywk (HTUAK) nwlasl éeb
alalacH
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8.1.6-*a’nl. AS8ar x0 e 9 bo‘lb, x0 wn8 3bunéay yaut
alron Tay”mé bo‘lzakl, mnéa N lo‘platTng blronla bat
eletenii boUTtaza x0 T O Tn§ yakkalan%an (aJral%an)
nwLLisr éeyllacl.

Masalan, y/x2(x2-1) 1loéa baululy 3obaéa saralayo!San
boUsa, bu 1locla T a ‘no8a e8a bo*lacb8an 30nH 1lo‘plat

O = (-a);-1]11{0}11[1;+co)

bo‘Hb, bu 1lo‘plaTwing O eletenln yakkalan8anéll, cbunkl, O
malaning (-1,0)11(0;1) yaaTt alroviéa O nT§ blro/la bat
eletenil yo‘uchr (8.1.6-rasr).

-1 0]
8.1.6- rasr.

8.1.7- la’ml. A8ar x0 nmyla o‘rTT8 blror alroii blMan O
lo‘plaT8a 1e813bH bo‘13a, uT O NT§ tobln nualasl éeyHacH.
8onH lo‘platlar oraslla ckeblr oraylar bat Tubl T
bo*Hb, ular uuyllla8toba bel§Manaél:
(-00;+00)=K; (a,+00)={x:xe K, x>a},
[a,+ co)= {x:xelh,x>a};
(-00,0)= (x:x & K, x<a}',
(-oo,a]= {x:xe K, x<o}.

8.2. 8onH (o‘plaTt!arwng cbe8aralan ya (o‘plarlarw
30H3bIT3b

8.2.1-1a’nl. A8ar Xc K lo‘platTn8 barcba x
eletenllan wucbun x>a (g<a) 1en8312WkT wuanoaHan-
Hraé”an a 3on Tay”né bo‘lsa, u bolla X lo‘plaTt umylllan
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(ywpengan) cbe8aralan8an ya a 3onT X TN§ amyr (yuion)
cke&arasr éeylacH. Ak3 bollla, a8ar X lo‘plaTtTtn8 uuy!
(ynuon) cbe8aragl Tay”né boYrasa, n guylllan (yworlLlan)
ckeY%aralanTa%an éeyllacH.

To‘platTn8 umyl (ymuon) cbe8arasl msbuncbasl bllan
bir§a ntng aTty uwmyl (aty yuson) cbe8arasl LLsbuncbas!
baTt Tubl T abartyal8a eSaclIr.

A 3on/ lo‘plaTtTn8 aTpa gyl (aTh ywon) cke™aran
éeb 3bunéay 1T(M) 30n8a aylllac/kl, Yxe A, x> T(x<m) ya
Ye>0 wucbun A lo‘platnT§ X<T +e(x>M -e)
1en8512Hkn1 uanoaHalllnraycbl katbla blita eleTenit Tay)mcl
boYac. A lo‘platnT8 aTpg avyl (aTpgyuwon) ckeMarasll
T/A (3upA) Kabl Bel%aracH.

E3la(ta. (3uyMan (yuuorMan) cbe8aralanS8an lo‘plart-
TNg aty uayl (anly ywuuon) cbe8arast Tay)uclLI81 15-
bollan8an boYlb, bunéa lrralstoral ya, OXI os'bal!, bayluly
3on LWsbuncbasil TukaTtTal larréa KTisb  wmcbun
loyclalatl8an OeéekTé Ke3Tu 1m3buncbasl uoYlarliSancHr
[6],[7]. Bu 1i3botnt kelllrtay uT o‘anycblnt§ o018a
TaleTalik anaHr kursblan oY8aTt3bTlay3slya e™arTr.

8.2.2-1a’nl. Hart umyMan, bat ynsonéan cbe8aralangan
lo‘plaT cke%aralan%an (o plaT éeb alala(l

Masalan, 1) Barcba nalural 3onlar lo‘plart N upmylllan
cbe8aralan8an(r. LU T8 “my”™ cbe8arast 3llallcla-1; 0; 0,5 ya
Ixityony 1 éan kala bo‘lta8an 30nT KoY3aisb TUTKT
bo‘Hb, T/bl=1 (/r, 1ekT, n ynuonéan cbe8aralantag8an<ur.

2) Barcba 10°8‘n kasrlar loplarTt T ée3ak, U bar
AvyMan, bat yuuyonéan cbe8aralan8an, éeTak, U
cbe8aralan8an lo‘plat bo‘Hb, TIT =0, $up7’=1 ekanH818a
13boncb bo3lM ull3b Ly T eTas.
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3) K=(-00;+00) bat uuyMan, bat yuyonéan
cbe8aralanta8an lo‘plarcHr.

Maklab TaleTailka Kurabla cbek812 lo‘platlar beyoska
o‘r8arlrasa-cla bunéay lo‘platlatT§ lalay8ta rr3ollan
ucbrayc: nalural, bulln, ralsonal, baailly 3onlar,
lex13Hkc1a81 nuulalar 1o‘platlan ya bokaro.

MalllTaiikaéa lo‘platlart nmlaTtT8 eletenllan «30T»
bo‘yicba lauso3lasb Tubl T abanuya! kasb ulcll AS8ar
lo'platlar cbekH boY3a, bu Taszala 3méa o3on bal ullinacl,
ya't ekTtenlan 30T Kaila boY8an lo‘plat «upmyyalll»roy,
blsoblanacH, a8ar eletenllan 30T 1en§ boYsa, wular
ekylyalenl (1len8 kucbl1) blsoblanalll. Cbek312 lo‘plarlar
ncbun bunéay uylllb boUrtaycll. AS8ar ekylyalenl lo‘plarlar
LLIsbuncbasbl unyléa8lcba kwlll3a, Tazala bal boYacll.

8.2.3-(a’nl.  A8ar A lo‘platnT§ bar blr eletenii8a
Lanéayclr vaml blan B lo‘plaTtnT§ laua! bliia eletenii T03
uo‘yM8an vya, ak3tcba, B lo‘plattn§ bat bar blIr
eletenii8a A lo‘platTn§ laual blita ekTenin To3 s0‘ylM8an
(ya’t A ya B lo‘plarlar eletenllan orasllla o‘raro blir
ulytalll To3HK o‘Taiisb TMTKT) boYsa, bu lo‘plarlar
ekylyalen( (lew, kvicHWV) loplaTlar éeyllacH ya A~B Kabl
bel§ManacH.

Bu (a’mllan ko‘mnacllla, Yckka cbekH lo‘plarlar
ekY1Yalenl boYlsblan ncbun nlatTt8 eletenllan 30T len8
boU13bl rarur ya yelarHclr.

(Jnytaa8ar o ‘nnLlUAr:

1) A~A (reflekslyHk xo033a3l);
2) A~B<=>B~A (51tTel;nkHK x033a30;
3) A~B, B~C=>A~C (nanrLLUyHk xo033a3".

Cbek3s12 lo‘plarlar usHga 13b oHb bonl8anéa ko‘pTcba
sanouH ya s8anouysl2 lo‘plarlar Llsbuncbalan8a éucb
keHnacl.
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8.2.4-1a’nl. Kalural 3onlar lo‘plarw8a ekY1Yalenl bo“18an
lo‘plaw 3anogW {o plaT éeyllacH.

Bn la’nlllan blror A ckeblr loplaT 3anoyll bobsbl
nckmn nvn% eleTen{lanT barcka nalural sonlar yoblaTLLa
norTeHab cblgl3k TuTKMuwr rarur ya yelar ekanl1sl keHb
cbluacl.

bciiyony 3sanoyH lo‘platTt  {am...,an...} ko‘nt3bcla
YyO213b TUTKT.

Masalan, barcba buLln 3onlar 1o‘plartyu

2= 10L.}
sanoyH lo‘plarcHr. A8ar 3T x=”" len8laTart ol3ak, UNT§
yecblTlanT
x,,:(-\)n’E\S +n4, ner

Ko‘nT3bcla yorllsbl yecbltlannT§ lo‘plart 3anouH ekaTT
bl craci.

3anouyll lo‘plat cbeksi2lo'platlaTT8 en§ 3ocllbaxcHr.

8.2.5-1a’nl". 8anouH bo‘lta8an cbek312lo‘plat 3anoa3rr
lo plaT éeyllacH.

Maszalan, [01] ke3Taéasl baslaly 3onlar lo‘planin ya
[aroéagl barcba 108‘n cbirlylar lo‘plart 3ano”372
lo‘plarlar8a rr3ol boYa olac/l

8.3. Ak$laninsb

8.3.1-1a’nl". AS8ar 1kklla/1'ya ¥ 1lo‘plat benl8an bo‘Hb, X
lo'platnT8 bar bir x eletenln8a blror/ soléa8a blnoan Y
lo‘platnT8 aty blMay eletenll T03 A0‘yl8an boYsa, X
(o'plaTT Y loplaT%a/ ak3lanlinsk benl8an éeyllacl ya

[ XY
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Ko‘nT3bcla bel81larmac/l Bu yeréa y eletenlt x eletenlTn§
/ ak3lanlt3bcla8l abl (obrarr) éeyHaél ya y =/ (x)
Ko‘nt3bcla yorlacK; x T e3a” Tn§ a3l (proobrar!) éeyllacH.

X lo‘plaTtnT8 /(x)=y Tunoszaballl! uanoallanllraél8an x
eletenllan lo‘plarT y eletenlwn8/ ak3lanlrt3bcla8l 1o‘la
asW éeylMacH ya /"'(y) ko‘nt3béa yorHacll, ya't

M\y) ={x"-xeX, /(x)=y}c. X.

X lo‘platTt Ylo‘plaT8a IurH X1 m3mlar bllan ak3lanlt8b
TUTKT. Bwular orasMa leskanlanuycbl éeb alalacli8an
ak3lanllnsblar Tubl T 3761 lasbkll WacH AS8ar /: X =Y
akslanlnmsbcla bar bir yeY olt8ancla /(n;)=y Tunosabal
yagona xeX wucbun balanlsa, / ofaro bir glyTalll
ablann3k éeylacH. Kaysbanki, /:X=>Y ak3lanltsb
o‘raro blr aiytalll bo‘Hsbl ucbun ¥ lo‘platnTt8 bar bir
eletenln X 1o‘plaTtéast laupl biMa eletenltn§ ak3l, ya’t
bar blr y e Y=>/~*(y) lo'platrTn8 xeX ya8ona eletenll
Tay)ucl bo‘Hsbl «kerak. Bu bollla / ablaniinsk
leskarlanwcbl éeyllacl.

(2ny1aas! rwisoMarT KekrarTr.

1)  AS8ar A TlMckrebl 1ainibH eletenllan baslaly 3onlarclar
lboral kyaéra! Tallllsalatt8 lo‘plart boYsa, bu
lo‘plaTwing bar bir eletenn8a nTng éelertrantl yoskasMa
bkla badaldaly 3onT T03 U0‘y13b TUTKTCUT, ya'T

[:A=> K
ak3larkllsb8 e8aT12. A8ar aeK T ol3ak pgelA=a
bo‘lacH8an cbek3i2 ko‘p KKTCbl lariibll kyaéra! Tallll3alar
Tay]uclLI818a, ya't
/-"(a)=Aac A
cbeks12 lo‘plat ekanl8i8a 13boncb bosl yllbb ulyT eTas.
OeTak, bu ak3lanlTt3b le3kanlanuycbl etascHr.

199



2) TayTt olT8an 8urmnbéast 3luclenllar 1o‘platlT C €e3ak
nnt8 bar bir eletenll bo*18an 3(Mclenl8a Surub JutaHéas!
ro‘yxal bo‘yicba blila noTtenit To3 s0‘ylM8n ekanH8lclan,
bu noterlar lo'plartt0 bllan bel8Ma3ak,

/ :C=>23
ak3lanllirisbT olart2. Bu ak3lanllnsb leskanlanuycblélr.
Haslual(lan baT, M 8a 1e813bH bar bir noTter §urnbnt§ Maug*
bliia 3luclen118a benlSancHr.

8.4. Punkslya

Ma”eTailk anallréa aszo3an 3onll lo‘plaTtT  30nM
lo‘plat8a ak3laninsblar uaralacl. Buniiay ak3lanltsb
/nnk3onal bo§ YaTs3k cleb ablacrl. Punkstonal
bo8‘laT3blaTT8 Xum3n3ly boH bo‘l8an/nnblya LU3buncbas!
Taletallkanln§ aso3ly l1usbuncbalanclan bin bo‘Hb, nTn§
(a’rlL T kellrarTr:

8.4.14a’nl. A”ar X 3on/ (o'plarnT§ Har blr x
eleTenluwa blror/ gonuHra blnoan ¥ 3onW 1o plaTnT%{agal
bllay eleTenH 103 10 §1%an bo Ysa, y /mnblya x e3a unT§
ar&uTenW JleylacH \a y =/(*) kabl yorlac. Bu yebla X
{oplaTT /vnblyanT§8 benMs3k yobl cTwlaTsK 30Kkasr, Y
loplaT mTwW o'r*an3k 30ka3l yol aryTanar 10 piaTi
JleyHacH.

Ma3salan:

1) y=n\ iTK3lya barcba Tanily bo‘lta8an bulLLin 3onla
lo‘plarw 20claaralan8an. LU 18§ ylyrallar loplart Y, ¢ N
bo‘lall Ya’t bu Lnk3lya 70=>",cJ1™ ak3lanlt3b bo‘Hb,

y=u e3a utn§ TO03HK uonuTcHr. Bwn ak3lanllnsb

leskanlanuycbl eTas, cbunbl,y=1 ulytal n Tn§ 1kkKa 0 ya
1alytallan8a 103 kelachl
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2)  AS8ar [x] blMan x 50nwn§ bullin L15rmu bel8Wa8ak, u
bolcla y =[x] LUnk3lya barcba baslaly 3onlar lo‘plaru A cla
atalan8an bo‘Hb, y Tn8 Llyrtallar lo‘plart barcba buLlin
3onlar lo‘plarT 2 éan Jflora! boYacl, ya’t bu LLNk3lya K=>7,
ak3lan1l1Msb bo*Hb, y =[X] e3a TO3HK LonuTCHr.

Bu ak3lanlllBb bat le3kanlanuycbl eTa3, Tasalan, y=0
fiytal Yxe [0;1) boY8an cbek32 ko‘p AlyrallarSa T03
kelacW, ya't / -1(0)=[0;1) dr.

A8ar T03HK wuonut bllan blr8aHkéa LUnk3lyanTt§
aTulat3b 3oba3l baT ko‘rsaiil8an boYsa, n boMa TK3lya
berM8an éeb blzoblanacl. Awulat3b 30basl ya Lilyrallar
lo‘plart baylaly 3onlaréan 1boral bayluly o‘28armycblH
baululy 1Tk3lyalatT§ berllisb nsnant kelllrarTr:

1)  Punk3lya ya ar§uten! ulyrallan ora3iéasl To3HK blror
Ta”eTank Moga oruaH aTtulan8an boYsa, /nnblya analHk
wnbla berlM%an éeb aalacll

A8ar iTk3lya anallHK wm3nMa benl8an bo(Hb, y 8a
T3ballln y =/(x) ko‘nt3b(la yecbll8an boY3a, 1len8HKNTS
0°‘n8 lotonl(1a81 Moéa/mnblyaTn§ anallk r/ogas! éeyllacl.

Mas3alan: y——g)—(:l--' y=-Xx2+5.

+2x-3

Axsanya! bol/larea analllk m3Ma benl8an LLInk3lyanTt§
atylat3b 3obazl olliTéan ko‘r3allita8an boYacll. Bunéay
bollla nnT§ atylawsb 3obasl 3MaHéa nt ar*loycbl anallllk
Moéa Ta’mo8a e8a boYacHSan ar8utenlnTt8 wulytallan
lo‘plarT uabul ylirack ya baran nt /unblyanT% Tay/wllk
30HwWz éeb baTt yunllac. Masalan,

3x-1
N X2+2x-3°
LLnk3lyant§ Tay)u<LUk 3oba3t (-00;-3) un(-3;1) u(1;+ o0o)
lo‘plar<3an 1boraic.
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Ba’xan 'vnk8lya anaHWK m3mbla x ar§utenltng LUnk3‘ya
awuylawsb 30ba3i8a 1e813bH barcba Lilywallan ncbun bir§ta
Mbéa blMan berlTa3éan x ar§mtenlnt8 aynTt Myrtatlar®
ncbun bir 1&x1a, bosbua Llytallan ncbun bosbua bir 1&cla
blMan benHs3bl Tn Tk T, Taszalan, nsbbn OTx1le I7I1nK31ya31n1

oblyVIk: <> XEW

Bu nTk31ya K clallckHa 1roclayoréarTtéa benl8an.
8bunTt8clex,

2, X <-1

1- x, -1<x <0
«q)): 1+ X, O<x <1

2, n<l1

bink3ilya K ga lo‘rita Moéa yoréartéa benl8anéin\

2) y=/(*) LWnk3lya blror O 30baéa berl8an boyar.

8.4.2-1a’HI. xOy Koorétalalar lek13H81€ag! ab38138a8l
xe 22, orétalasl /(x) éan rbora! boy8an nuylalar lo‘plarT
y =/(x) /nnblyanTs3s éeyllaék

AS8ar koorétalalar {ek13H81€éa81 nuylalar lo‘plart Oy

o‘yua paralle! 10°8‘m cblrry blan bliiaéan oriy MTUTTY
nvula8a e8a boUTasa, v blror MNnkslyarn8 &ralwi boYacl.

Kooréralalar 1lek13H§léa 3bunéay mumylalar lo‘plart
berf3a, uT %ra/lk wullla berll8an /unblya éeyllaéb
Orainikéagl nuulatn8 absslzzalar o0‘Uléa8l proyeksilyasl
ar§mtenl ulyTtain8a, oréralalar o‘yléagl proyekslyabl e3sa
Lnk3lya LyTain8a 103 kelacll(8.4.1-rasr).

8.4.1-ras3T.



Punk3lyanin§ 8raik mamla benHsbl ko‘p larual8an bol
bo‘lb, weleorolo8lya, koréolo8lya ya bo3bua u<la Ko‘p
30balaréa81 o‘21 yorar asboblaréa

bo3lM bo“la<H8an e8n cbR1ular bun8a rusol boYa olac/

3) A8ar ar8utenlnt§ TaUwmt larébéa o0l1T8an
diyTatllari8a 103 Keluycbl iTk3lyanT8 LiyTallan yori
uo‘yMsan bo‘\5a,/mnblyalaii\al wullla berM%an éeyllaéb

Masalan, lo8aniTk 3aéyallar, 1n8onoTelnk LLnk3lya
LIlyTal:lantn§ JaéyaH LLInk3lyatn§ Jaclyal nanllla benH3bl8a
T1801 boYa olac

8.5. Punk$lyalarnw8 a$o$ly xo33zalan

MalllTank anaHréa Llnk3lyalar leksblnsbéa ya ulanu
LLH Tasalalart yecblsb8a Llibly ullsbéa TonolUnlk,
3uiiHK, loulik, éaynylk ya cbeSaralan8anHk kabl xo33alanT
e’ébor8a oHsb uo4 welacll COwyl(la LLInk3lyalaTT§ ana
3bunéay xo33alan bauléa 30T yurkartr.

1). MonolUnMk. AS8ar LLnk3lya (a, b) oraHuga atalan8an
boUHs, wnéan ollnSan ar8utenlnt§ kala ulyrtaln8a
LLInk3tlyanin§ kalla (kxcblk) ulytall T03 Kelsa, bu LLnk3lya
(a, b) oraHuga o 3uycbl (kaTaytocbl) éeyllaéii

Yusorléa8l la’nMa kaia (kioblk) 30'21 0‘ruk3a kreblk
boYTa8an (kalla boYTa™an) 30°‘rlan 13blalli3a, ke
Tanocla o 3wcbl yolll kaTayToxcbl (ken% Ta'noga
kaTaywcblyolll o 3ToycM) LUnk3lya la’nin keHb cblyacH.

0 ‘suycbl yokl kataymycbl #Tk3lyalar bIr noT blMlan
Tonolon lunkslyalar éeb alalacH XuckH 3bun8a o ‘x3ba3b,
0‘3Toycbl yokl kataytoycbl LLUnk3lyalar ken% T atoga
Tonolon/nnblyalar éeyllaéii

A8ar (a, b) oraHséa LUnk3lya o‘snycbl boYsa, ntn8§
Sral181 x cbapéan 0‘n88a sarab (a, B éa o‘r8ar8anéa
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Ko‘lanHb (8.5.1a-ra3T) , kataynycbl bo‘l8anéa e3a pasayLLl
boracl (8.5.16-ras3T).

8.5.1-rasr.

2). 1nNl ya Mmnkslyalar. /) lo‘plat eletenllan ucbmn
xel)<>—xeW oTTH boYsa, wu 3wTelnk loplaT
éeylacl.

A8ar y =/(*) LUnk3lyanTt8 ardalat3b 30bazl 3(y)
3knTenK boYls, \ix eii(y) wucbun

/(-*) =A%) (1'(-*) =-1(*))
len8HkK o ‘nnl boYsa, bu/vnblyaywu/l (LL,) geyllac.

Masalan, y =x2, y =co3x 3wl y =x3 ~ =3Tx e3a loy
LLInk3tyatarclr.

1nin Lnk3lya 8ral181cla8l blror (x, y) nmuylaw olsak, Oy
(orétalalar) o‘yi8a 31trtelnk boY8an (-x, y) mmyla bart
§ralikka 1e815bHcITr. OeTak, Juin LUnk3lya 8ral1§1 orcHnablar
o‘awa T3balan 31T1Telnk Joylasb8an boYar ekan (8.5.2a-
rasr).

XuacH 3bun8a o‘x3basb, lou Mvunk3“ya 8rall8iéast (x;y)
nuy(ant ol3ak, (-x;-y) muyla bat §rarikka 1e813blelr. (x;y) ya
(-x;-y) lar Koor<ltalalar bo3bl8a T3balan Tarkarly
311Telnk numylalar ekanH81léan los WTk3lya 8ralist
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Koorétablar bosbl8a wsbaran Tarkazly 31tTelnk
3oyla3b8anH8l keHb cbluack (8.5.2*-rasr).

OerTak, bunéay Wtk3lyalarw leksblnsbcla ar§mutenlnT§
Taniy boUrta8an (Tmsbal bo‘lTta8an) ylytallan mucbun bu
13brn baJansb kiioyaclr.

8.5.2- rasr.

3). bayny TIwunk3lyalar. A8ar y- /(x) WTK3lya wcbun
3bunéay T2O3on Tay|né bo‘Vb, bu LLnk3lyanT§ atylatsb
3obaslllan oHn8an ixityony x ucbun x+T bart atylat3b
30bas18a 1e813bH ya /(x+T)-/(x) len8/k baJanlsa, y =/(X)
(1a\rly/wnkarya, Tesa nTuw, Aa\n éeyllacH.

A8ar y=/(x) T éayrl IiTk3lya boY3a, ke2, k*O
boY8ancla kTbaTt unT§ éayn ekanH81T KO‘r3all3b TUTKT.

Masalan, k=2 bo*18an bolTt olaylk:

xe N(y) =>x+Teli(y) =>x+27=(x+T)+Te O(y)

baTéa
[(x+T)=/(x), [((x+T)+T) =/(x+TN) =/(x) =>/(x +2T) =/(x).

Oertak, vnk3lya éayny boUYsa, nnT8§ €ayn cbeksi2 Ko‘p
boYar ekan.
AS8ar éayny MTk3lyatn§ en8 kicblk Tnsbal éayn Tay]ucl
boUY3a, T a3o3ry yok! bosl cla>r éeyllacH.
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Masalan, >=57x ya >=co$x lar bosb €ayn 2n 8a,
y =18 ya y =cl&C lar e3a bo3sb éayn n 8a len§ bo‘l8an
payny Wrtk3lyalar ekanHg! Taklab TaleTalka kur3lLan
TaynTcUr.

8buT bart ayiisb 1021TK1, éayny LUnk3lyalartng barcbasE
bat bo3b éayr8a e8a boYayertayc/l. Maszalan, y=C (C-
0‘28arTa3) LUnkwyat yarasak, u éayny bo‘l'y ntng éayn
Ixiiyony T2O 3on boYa olacll ATT0, MTnN8 en§ koblk
Tn3bal éayn Tay)uc! etas, éetak, bosb clayn yo ‘acHr.

Xuck 3bumn”a o‘x3basb, 0lnxle LInk3lya3Tl ol3ak, u
éayny [lwnkslya 3Haiiia, unt8 éayn Ixllyorly nolllan laruH
ralstornal 3on bo‘Hb, en§ klcblk Tu3ba! ralstonal 3on Tay)uc!
eTtasH”Wan bo3b éayn yo”H 81 keHb cblaacl.

Hautaaléan bat, 3Tx1le LUnk3lya3s!:

xeYy,
buyeréa - ralsional,l- 1lrralstonal 3onlar lo‘plartlan.
AS8ar, Ne0, T*0 boUs3a,
xe()=>x+Te(), *(X)=1 X(x+IN)=1
xenr=>x+Te”™, %(x)=0 x(x+T)=0.

1kkala bolllabat x(x+T)=x(x) keHb cbluacl/.

lrral3toral 3on OTx1le Lnk31lya3TT8 éayn boYa oltaycH.
Has1qalllan bar,

T X =>x+Te . =>%{X)=\,%{x+T)=0 <.

EncH, bo3b éayr éayny LLnk3lya 8ral181T wuarasak, blr
bosb éayr oral184(1a81l 8raiik 0‘n8 ya cbap loton8a 3onlar
0‘a1 bo‘ylcba aynan lakrorlanacl.

C”3ua ullb aylSancla, bo3b éayn Tay)ucl boY8an éayny
Llnk3lya xo33alannl wrunHS! wwn8 bosb (layn8a len§
boY8an orallyéa o‘r8aTt3b blloyacHr (8.5.3-rasr).
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8.5.3- rasr.

4). Punk51yanw8 cbe8aralan8anMs8l1. A8ar /(x) LUnk3lya
O 30baéa atulan8an bo‘Hb, 3bunéay M (T) 30on Tay}ué
boY3akr,

Yxe O, /(.x)<M (/(.x)>T)
baJanlsa, bu /unblya W 3okacla yuwporllan (unylLlam)
ckeYoaralan%an éeyllacH.

HaTt ynuonéan bat “umy”™€an cbeSaralan8an LLink3lyalu
ckeYoaralan%an éeyllacH.

Cbe8aralan8an nTk3lya wmcbun umyléa8l o‘nnH bo‘H3bl8a
13boncb bo3lM ylb o3onélr: /(x) /mnblya cke8aralan8an
bo bl wnckmn wnTw, crTwlar&b, 30kKaswa 181K X
ar%mTenlLin% barcka ylyTariarl uckun |/(*)] <M len%skM/kK

o'rTH bolacH/en Tanpy bo'lTa%an M 3onTuw, Ta\lug
bo YW LL rarur \a yelarHclAr.

Masalan, /(x) =5/nx &nk3lyaTt ol3ak, 1 N=K=(- fg;+a0)
30baéa atalan8an bo‘Vb, Ta ’1ntkl, |57/mx<1éun. OeTak, bu

LLInk3tya K éa cbeSaralanSanéir.
8.6. Teskan Mnk$lya

Parax uflayHk, y=/(x) LWnk3lya blror X 30baéa

atylan8an bo‘Hb, nTN8 o‘r8an3b 3oba3l Y lo‘plartéan
rbora! boUsT. Bu Tk3lya
[: X=*T
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ak3lanlTtsbéan [bora* ekanl8lw eYKior8a oHb, u leska-
rMannycbl, ya’t YyeY wucbun / _|(y)=(x:ace X,/(X) =y)
lo‘plat ya8ona eletenl8a e8a bo‘l8n bolT wuarasak,
uanéayén x =<p(y) MNnk3lya8a eS8a boYarTr ya nT benl8an
y =/(x) LUnk3lya8a leskarl/unblya éeb alayTlr.

y =/(x) 8a leskan bo‘l8an x=(p{y) WTK3lyaéa bart
an’anaYtly bel8Ma3b8 oYHs, y =<pfF) NTK3lyaw olarl2.
Oéaléa, y =/(ar) 8a le3kan WTk3lya éeyl8anéa oxirst
y = (x) Lnk3tya 1msbunllaél ya, ko‘pTcba, y =/""'(x) Kabl
bel8Manaél. Ke21 kel8anéa, bunéay bel8Masbw le3kan
ulytal blMlan aéasbnb yubortasHk 1021THS1w eslalarw?.
LLIéan lasbsan, benl8an8a le3kan LUnk3lya Tay)ué boUsa,
nlar o raro leskan/wnblyalar bo‘H3bl raysbanék.

Maszalan, y = 2x+ 1 NTK3lyaT uarasak, u K éa atalan8an

bo*ub, 0‘28an3b 30ba3t baT K é1r. y e K ucbun x = T

boal sllsb Liy T eTa3. Oxi8Eéa x yay 1aTT§ o‘nnlanu
altasblTtb, benl8an8a le3kan LLInk3lya8a e8a boYarTr:
x-1

O‘raro 1leskan [wnk3lyalartné 8rallklan koorétalalar
1lek13H8TT8 blnncbl ya wucbincbl cboraklan (burcbaklan)
bl3sekins3asi8a (ya’t y=x 108‘n cbl2iyua) T3balan
31tTelnk bo‘H3bl8a 030n8Ta 13boncb bo3M yUBb TUTKT.

Masalan, bu HcTtTA 10°8‘n ekanH8IT y =2x+\ ya
N
y =—Z~ o‘raro leskan LUnk3lyalar 8ral"lklan bo‘18an 8.6.1-

ra3Téa Ko‘n3b TUTKT.

208



8.6.1- rasr.

8.7. Murakkab I'vmnkslya (Mmnk$lyalariing
8Mperporksalyast)

Parar ulayHk, X 3obaéa ?=<px) WTK3lya aTtulan8an
bo‘Hb, nT§ 0°‘28an8b 30ba3l 2 éan 1boral, 2 30baéa e3a
Y=/(7) T'wnk3lya atalan8an boY43T. ¥ yauléa, X 30baéa
Y=/(<p(x)) anluylan8an bo‘lal ya MT Twurakkab /unblya

yokl @ ya/ /vunblyalarnT§ wperporHsryasr éeb alalaéb
Ba’ran, bu/mnblyanT8/unblyas: éeb bat ynnllaéb

Yuuyonéa kellr/18an turakkab HTk3lya LLBbuncbasllia x
ar8utenl y Tlwnkslyaéan Jflora! bo‘b, v MTK3lya oraHy,
o0‘28arnycbl (arSutenl) 3Haééa salnasblsbl raysbanék.
Murakkab WTK3lya ucbun blr necbla oralik ar8utenéar
ualllasblsbl T TKT. Masalan,

y =/TH ol
TUrakkab nMTk3lya, r = cp{u), n=d (x) oralik o‘28arnycbllar
yoréarTtéa bosll allt8anéir.

CWsua ulllb ayl8anéa, LLInk3lya ar8utenii o‘rw8a Mnkslya
uo‘yid bo3l uyllin8an Llnk3lya Turakkab 1vnkslyaélr. Bu
argurtenl 0‘rT8a NTK3lya No‘y"8b ataH
(8mpeh02k8lyalasb) blIr necba Tar!a bo‘Hsbl TUTKTN M nii
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e3lalatl?2 ya 1 Turakkab/vnksrya HosW yllBk]arayoT éeb
alayrni2.
Maszalan,

y - 8T™x2+1 1] n=x2, 9=m+ 1, 2=y[3,y =8Tr
LLInk81lyalartn§ 3upeth02k51lya5l clebuarasb TU TKT.

8.8. A%o$ly eleten(ar Mvnk8lyalar

Maklab waleTtallka kuraéan Ta’luT bo‘l8an unyléa8l
nTk3lyalar asosry eleTenlar/unblyalar éeb alalacll:

1) 0 ‘28arTtab MTK3lya: y =C, buyeréa Ce K o‘r8arras
30m;

2) banyall Tk3lya: y =xa ae K,a 0 0;

3) KoUsalacbW Llnkslya: y=a*, aeK+ adl

4) bo§aniiTk NTK3lya: y =1o&X, ae K+, adl

5) Tn§onoTelnk MTk3lyalar: 3T x, cosx, <8x, c/#x;

6) Teskan 1n8onoTtelnk vnk3lyalar:

arc3Tx, arccosx, arcl&ec, arccloox;

OerTak, a3o3ly eletenlar lNnkslyalar 12 1a ekan.

EncH, a3o3"y eletenlar WTk3lyalartn§ atubT3b
3obalanT, ba'2t bIr xo33alant ya ulaTtT8 8rallklanw
Ko‘nb cbluaniir:

1) 0 ‘28arTta3 lNvnk3lya ucbun tasala raysbanék.
2) y =x" éarajaH LUnk3lya:

a) a - malural 3on boY3a, {unk3tyatn§ arylat3b 3oba3
K Bbodrk, o‘r8an3b 3obasl e3a a loy bo‘l8anéa K éan, Juii
bo‘18anéa e3a [0:+00) €an LoramAr. Bu LLInk3lyatn§ 8ra% !

a=4 ya a=3 Dbo‘l8anéa T03 raYisbéa 8.8.1- ya 8.8.2-
rasrlaréa tasyirian8anérir.
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8.8.1-rasT. 8.8.2-rasr.

b a - Taniy bulvn 3on boYsa, Lnk3lya x Tn§ 0 éan
bo3sbua barcba ulytallancla atalan8an bo‘Hb, awlat8b
30ba3l (-<»:0)u(0;+00) €an, 0°‘r8an3b 3oba3l e3a -a 1oy
bo‘l8anéa (-<0:0)11(0;+00) €an, Uil bo‘18anéa e3a (0:+oo)

éan HiorakLlr. a=-2 ya a=-3 bo‘l18anéa N'mnk3lyatng Sral181
8.8.3- ya 8.8.4-rasrtlaréa lazylrlanSan.

c) a - ralsomal kasr 3on bo‘l3a, umyléa8l bollar bo‘Hsbl
TUTKT:

a :n—bo‘Hb, n xiyony Juin mallral 3on (n=2k, k=1,2,3,...)

bo‘l3T. Il boléa, Taniny bo‘lta8an 30nnNT§ an&neik
Mé12LL e’11bor8a 018an boléa

y - X' - 2\x
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W nk3lya8a e§a boYarwr. Bu W nk3lyanTt§ atTukuunmsb 3o0basl

[0;+00) éan o0 °‘r§ansb 3obaalbaT [0;+00) éan Woral boYaés

PunkslyanT§ §rar]§l Taszalan, n=2 éa 8.8.5-ra3Téa

1a3Y1r]an§ané1r.

=8/l

» X

1 ‘
a:n— bo ‘Wb, n 1x].1.y0ny 1oy nallra! 3on (N=2K+1,

kK=1,2,3,...) bo*13T. Bu bollla,

\

y = X7 = méx
bo‘Tb, bu LlUnk3lyanin§ atylar3b 3o0ba3l bat o‘r8ansb
30basl baT A boYaéb Bu Nunk3lyant§ §rall8i, Tasalan, n=3
éa 8.8.6-rastéa lasylrlanS8an ko‘nt3béa boYaéb

T

a- - (ne N,47 e 2, T ¢0) boY8an bollla x" =y[x"

ekanH81M blsob8 oflb, ywuyonéa8lllek #kr ywurllsb
bl oyaén.

¢ AS8ar . Tusba! yralstonal 3on bo‘13a, éara]all N TK3lya
0‘3uycbl bo‘Hb, ar"lan3b 30ba3l bat o‘r8ansb 3oba3l bart
[0;+00) éan; Taniy lrralsional 3on  bo‘l8anéa  esa,
Kataymycbl bodrls, (0;+co) éan Hiora&Ur.

3) y =axkKo‘r3aéacbH LLnk3lya.

212



Bu LUnkslyatn8 atular3b 30basl (-oo; +00) €an 0°28an3b
3o0ba3l e3a (0; +00) €an Jlora! bo'Ib nntg§ 8ralrisl (0; 1)
nuala oruall oYaéy, a>1bo‘l8anéa o°3uycbl ya 0< a <1 éa
e3a kataynycbl {unk3lyaélr.

8.8.7- rasr.

4) y =10e0x lo8aniwk hTk3lya. Bu y = ax Ko ‘r3alklcbH

lvnkslya8a leskan bo*18an LLnk3lya ekanHs! TaluTélr.
11nTé atylaTt3b 30basl (0; +oo) €an, 0‘r8an3b 50basl (-co;
+o0) €an rora! bo‘Hb, 8ralsl (1; o) Twla oruaH oYaéy, a > 1
boY8anéa o‘3nycbl, 0<a<l bo‘l8anéa e3a Kataymycblén.
y = 108, x, y =10s2x LUnk3lyalar 8ralis1 8.8.8-rasTéa

la3Y1rian8an.

MIOSZ

K
Y- 1°8, *
8.8.8- rasr. 8.8.9- rasr.
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5) Tn8onowelnkya le3kan 1n8onotelnk LUnk3lyalar bat
Taklab TaleTtalMka kur3lldan Ta’luT bo‘l8aT wcbun bu
yeréa mlar baullla a13yacba Ta’1MTol ben3sbTlcw T lopcHK

a) A =37 x atylawsb 3o0basl K, o‘r8an3b 3obasl [-1; 1],
bosb éayn 2n bo‘l18an éayny batéa loy {unk3lya(Hr (8.8.9-
rasr).

b) y =C03x artAlaTt3b 3o0ba3l K, o‘r8ansb 3obasl [-1; 1],

bosb éayn 2m: bo‘l18an éayny batéa Juin {unkalyacHr (8.8.10-
rasr).

c) y=1& artular3b 30ba3l x ¢ {Ik+\)™(k =0; £1; +2;...)

bo‘18an x Tn§ barcba basilly Alytallan lo‘plartclan Llora!
(8.8.11-ra3Tt); o‘r8an3b 3oba3l K, bo3sb éayn n bo‘l8an
fayny baTéa lou LLInk3tyaclr.

c) y=cl& atular3b 30ba3l x pkn(k =0; £1; £2; £3;...)
bo‘18an x nT8 barcba bayifly ulyrta(lan lo‘plartclan (boral
(8.8.12-ra3t); o‘28an3b 30ba3l K, bo3sb éayn n bo‘l8an
<Bayny baTéa loy itk3lya(Hr.
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8.8.11-rasT. 8.8.12-raqaT.

e) y=arcsin x-ark3tu3. Bu  LUnk8lya umyllla8toba
atylanacll: x =BTy LUNk8lyar ol3ak, (-00;+00) 8a 1e813bH
bo‘18any Tn§ bar bilr Liytan8a [4;1] 8a 1e813bH bo‘18an x
Tn§ blla ulytall T03 KeHsbl TalutcHr; atto, 41 8a
1e813bH bo‘18an x TN§ bar bir Yy Tta118a 37y =x bo*lacl/gan
y TN§ cbeksl2 ko'p Alyrallan 103 kelacll; aSar y e - —"

éeb larax Allin3a, bunéay ulytal: yaSona bo‘M3blT Ko‘n3b
030WWHr ya, bu bollla, y =arc3tx Kabl belSlMartb, n 3Tn38a
leskan [wnk3lyaéan JlorakWr. 11Tt ark3tm3 éeb o‘allb,
xe[-1;1] bo‘l8anéa 3TM31 X 8a len§ boY8an ralllan

n_n

blzobLLag! vlyTtaln 8a 1e813bH yoyéan 1borallllr.

8bunéay slllb, >=arc5Tx- «arc3tus» liTk3lya [-1; 1] éa
non

atalan8an bo‘Hb, nnt8 o0‘x8an3b 3obaslLlit-

(8.8.13-rasr).

]) y =arcco3x- arkkostu3. Bu IiTk3lyanT§ aTdlaTsb
3oba3l [-1;1], o0‘x8an3b 3o0ba3t [0;1] élr (8.8.14-rasr).
Arkko3tns Lytall xe 1 bo‘l8anéa ko3tn3l x 8a len8
bo*18an raélan bboblcla81l alytaln [0;n1] 8a 1e813bH yoyéan
boraléll,
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8.8.13-ra$T. 8.8.14-raaT.

K) y =aT%x - arklan8en3. Bu LUnk3tyanT§ atylat3b
3oba3! K, o0°28aris3b 8obas! A (8.8.15-rasT).

Arklan8en3tn§ Myta™ 1an8ensl x 8a len§ bo‘l18an racHan

T

bl3obléas! LiyTai ] 8a 1e813blM yoyéan boralé1r.

»X

I) y =arccl%x - arkkolan8ens. Bu LLnk3lyatn§ awularst
3obast K, o‘28arisb 30bazl (0; n) (8.8.16-rasT).
Arkkolan8en3tn§ ulytall kolan8em3l x 8a 1en§8 bo‘l18an
raélan blsobléast Myta™ (0; Tc) 8a 1e813bll yoyéan Msoranlr.
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8-bob8a o1l Tasbular

1. N={1,2,3,4, ya  0={2,4,6,8,..,2n,..}
lo‘plarlar orasMa o‘raro blr ylytalll To3HK o‘Tailisb
TUTKTILW?

2. [0;1] ya [a;b] lo‘plarlar orasMa o‘2aro bir
ulytalll To3HK o‘TalTs.

3. Omuyléa81 Lnk3lyalatt§ ar”at3b 3obasiw
lopT§:

a) /(*) - X —&X+§; »)(*> -
2 3

4., y=x38a y=x2 LLInk3lyalatT§  8ravklaniu
cbl21ls.

5. 0uyeasl WTK3lyalatT8 0°313b ya kartaylsb
oraHalant ar“lan§:

) /[(x) =-2x+3;  b)/(X) :\)(; c)/(*)=-3x2+7x+6

8- bob bo‘ykba o‘r LU TTArw 3Tab ko‘nn§

1. Hautsty 3onlar lo‘plarw baullla TTalarw blasl2?

2. bl,2,0,a,K bel8MarT8§ notlanw ay1Ts.

3. (@b), [a;B\  (~00;+00)=K  BeHS8Mar wuanéay
notlanac?

4. Cbe8aralan8an ya cbe8aralanta8an lo‘plarlar8a
rrmsol kellInNn§.

5. Akslanllnsb8a la’nl benns.

6. Ak3l (obra21) ya a3H (proobrarl) 30‘2lannT§
Ta’'no3il 1m3bunuinns.

7. Punkslya8a la’nlbenn§.

8. Punk3lya uanéay ko‘nt3blarcla berllaclr?

9. A303ly eletenlar LLnk3lyalatin8 notlanw ayl1Ts.

217



Tayancb Tasablar ya nlarw yeclwb8a ko‘rsalralar
I. Ma*n*3alar naranyasuia KT3b.

1.1.-tazala. 1kktcbl laritbH atuloychblT bl3oblang
12
3 4

Yeclll3k TUH:

- 1kktcbl larlThn Talrk3a uwuylcasl 3xeTa ouwaH
bl3oblanaci:

e+ X - W

- Bu 3xetaw ataHyol8a]ony elll Tr:
L2 14 03-2
3 4

1.2.-tazala. ucblincbl larl1bH awyloycMuw bl3oblang
3 21
2 5 3.
3 4 2

YecblsinT3 bTncbl TnH: BTtncbl ualor8a lauszltlasb
oruaH ar*loycblw bl3oblayrTr.

2 1
53_23 25

5 3=3 -2- +1 =3-(5-2—8-4)—2(2-2-3-3) +1(2-4-5-3) =

L, 42732734

w N w

= 3K-2) —2+(-5) +1 ¢(—7) = -3.
YecM$KkTN% rkkTcbl TnH:

ATuloycblT «ucbburcbaklar ucHéasb) (8arryms usumH)
yoréarTéa blsoblayrTr:
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=3-5-2+2-3-3+2-4 1-1-5-3-3-3-4-2-2-2=30+18+8~15-36-8 =-3.

S N
N W

3
2
3

1.3.-tazala. 2A + 3B Talrk3alattr§ o"2"™M" KkoTbl-

natslyast (opWM3T, bn yeréa:

'y 2 340 2 301
A=
10 1 -1/3 (2 11

Yeckkkyo ‘W

"\ 2 3' r2 30y '2 4 6" rs 9 O
21+3B=2- +3- =
0 1 -1, 12 10 0 2 -2, yg 3 3,
"2-6 4+9 6+0" —4 13 6)
K+6 2+3 -2+3, k6 5 1]

1.4.-ta3zala. A8ar

_‘-I 2 3"
V1 0 -K

'3 4 54
, B= 6 © pad

7 1 8, boUYsa, AB vya BA
Ko‘pay!tat bl3oblan3t (a8ar 3bunéay uwlHsb TUTKT

A

boY3a).
YecKKKYyo ‘U
314 5n
AB = L2 3 61 0 -2
10 -1 °

111 8. by blzoblasbT baJansbéa A Tn§
bar bir ualon eletenllan8a T03 raYisbéa B nTt8 wmsllr
eletenllan Ko‘paylnb cblallachb ya unyiéa818a e8a boYartr:
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\ 1-3+2-6+3-7 | 1-4+20+31 1-5+2(-2)+3-8 06
N1-3+0-6+(-1)-7 1-4+0-0+(-1)1 1-5+0(-2)+(-1)-8 -4
1.5.-ta$ala. A Talnl8anT§ kubl bl3oblan3t bunéa:

1
3 2
Yecblsb yo‘l
A2 AA = i1-r1-r 13 -1-2+ *'-2 -3
3 2 3 2 3+6 -3+4 4
Nr=Ar-A= -2 -3*1-r "-2-9 2-6" '11 4"
9 1 3 2 9+3 -9+2 2 -7
layobl
-11 -4
12 -7

1.6.-tazala. Wbbu cbirxuH, ncb o‘28armycblH al8ebralk
len8latalar 5131eta81T ucb bll yo‘lbllan yecbl3T (KraTera
ucnéab1 blMan, Talnlsall Telocl bllan, Oan33 TelocH bllan) ya
(exk3bTbln:

X+2y+1 =\2
2x+y+r=11
i+ 3>+ - =15

YeckkKTn# blr'rcblyo ‘W
a) Oasiiab (en8laTalar sllleTaswa KraTera gollasr owal
yecblT lopaTir.

Bunt8 wucbun gigletatn§ aso3ly talnl5abl A T ycwb
olaT12 ( 8i8leTa o‘28arnycbliannT§ Mytalanc™an Ta’rk3sa
LWrarTr):
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2 U
A= 2 11
1 3 1

Bu A talnl5atn§ araloycbl3tl ncbburcbaklar uoléasl
blMan bl3oblab 10p18bIrT2 T TK T boYaclL:

1 2 1
A=2 1 1=111+2 11+2-31-111-113-2 -21
1 31

=1+42+6-1-3-4 =1%0.

8bunéay qlllb, |A| ® 0 éan ko‘nTb 1mnbé&lkl, benlSan
len8latalar 8isleta8l Kratera [lortmlaszl8a ko‘ra aTu-
lanaél8an ya8ona yecblT8a e8a boYaék

X1ni1 ,=K! M
a"m' n - n'
Bu yeréa: Al , A2 , A3 - lar a308ly Ttalnlsa A 8an ] -
n3LLINT oroé 80nlar n3lut bllan altasblT8b oruaH olt8an
TalTt3aTn§ araloycblManéi\

221 1121 121
(1= 11 1 1=2 WA=2 11 1=3 |4|=2 1 1
15 3 1 115 1 13 15

8bunéay ulllb, benl8an éa3llabkl 315letant§ yecblnlMan
Anyléa8lcba lopllaék

221



K:r 2’ bl =1=3 =141=1=4

1 0 <

X, ¥, 2 0°‘28arnycbllarlng lopl8an uylytallanw éasllab
benl8an 313leta8a f0‘ylb, 0°‘28armycbllaTtT8 lopll8an
Alytallant 10°8‘nH81T  lexksbinb  Ko‘rart2. AS8ar
o‘28antycbllaTing loplM8an slyrtallanéa len8latalar
313leTta3TT8 1len8latalan ayTtyal8a aylansa, Jlopll8an
Alytallar 10°8‘n ekanHs§1 o ‘r 1a3cH8‘T 1 lop8an blsoblanacl:

2+2-3+4=12
2-2+3+4=11
2+33+4=15

EncH betalol umyl18a81 3ayoblarw yora olatl2: x =2, y =
3, 2=4.

YecMXxKTNB rKkKkTcMyo ‘Ut

b Teskarr Talrsa mavH. Oa3llab a3o3ly Talnlsa A T ycuwb
olarl2. 8o‘n8ra 313lieta noTa’lutlanéan [Ibora! bo‘l8an
mamllin - Ttalnlsa X 17 ycwb olartr ya oxTéa benlSan
813leTa orof 3onlanclan tboral bo‘18an u3lun - TanMk3a B T
yo02a T 12. Bunéa anyléa8l nalualar8a e8a boYartr.

n 2r V "N
A= 2 1 1. Xx=V, =1
1 3 K > 15,
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Bn boMa 3151eTawwng yecblriw ypyléa8l ko‘nT3b8a kelac/t
X =A-1 xB,

Bu yeréa: A'1 5181etatn8 benl8an Ta1n1s8a3l A 8a leskan
bo‘l8an Tairksa. Aso3ly Talnlsa atyloycbl3lw (opanir.
118an baT blaclflab oY§aTTi2éek, as3o3ry TalnlsanT8
anlyloycbBl noléan @Y bo‘l3a, mn8a leskan Talnlsa
Tay)ué bo‘1aél (0=1), ya't A Tay)ué yantng leskansl A'l
bat Tay]uéélr.

1171 {oparTr:

Oazllab a3o3ly (lranspotr Talnlsza) Talnlsat yorlT)
olar!2 - AT:

/1 2 1N
AT= 2 1 3
m 1 1

EncH uwo‘3bll8an (yok! kiloucbl) Talnlsa - A* w ycwb
olaT12 uay3lkl, wutn8 eletenllan aso3ly TakkK3a
eletenllan8a "o‘sb"Tcba bl3oblanaéb E3laiib oYartr, ay
eletenlnt§ Ay al8ebralk uo‘sbltcbasl o‘r 13borast bllan
oHn8an 3bu eéeTenlTn8 My TTON boYack.

Ad ={-\*-M,r
Y boléa unyléa818a e8a boYartr:

13 2 1
AX - n 1:-2, Ar=- 1 1:||_\§ %_.Sl 3:5.
2 3 11
Ar=~ 1 121, N2 = L 1:0, AZB= - ) =-1,
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2 1, 1 2 1 2
!| = =l A—D=H —1* 51 3= = -3,
1 1 1 1 2 1

Bungan usbbu A * 103bl18an Talrk3a Myrtal; v yoxk) olaTl:

r-2 \ 14
A -1 O 1
y5 -1 -3/

Bunéan leskan Tan-k3a/l'lumyllla™oba yorllacl:

-2 1 14
1 1 1 1, 4 1
Y i (i L1 oo 1
5 -1 -3 vo -1 -3
111,

8151etaw yecblsb Jarayotcla leskan Talrksa A'lt m3lvn -
Talrks3a B 8a ko‘paylllb yo ‘Huw {oparTr:

1\ "12" 2-12+111+1-15
y -1 0 1 «11 = —112+011+115 =3
. 5 -1 -3, 15 5 12+(-1) 11+(-3) 15, |
Benl8an len8laTtalar 8i8leTa318a Talrk3aH 3Hakkla8l

yecbl 1T olcVk
layob: x =2,y = 3,1 = 4.
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YeckkknT8§ ncHTcMyoUn

\) Caws w1 (nota'lutlart kelta-kel ul3sarltsb
Telo(H). Bu Telo<1nT§ Toblyaii 3sbunéan Jloralla, benlSan
cblrruH len8lartalr 5151etastl auwy yecblT8a ollb keluychl
ekY1lYalen! 313let8a Kelllnlac.Butn8 wcbun éasllab
eletennllan 313letantT8 notalmtlan(lan Jlora! bo‘l18an
KenSayllnl8an Tanik3a AT yor/l olart2.

1 2 1 12
A= 2 1 1 1
n 3 1 15

Eletenlar o‘28arénsblar yoréatMa ken%aylrM8an
Talriz A nT1% uatOrlarl usiiia b Tarrksat mucbburcbakH
Ko‘nTab8a kelllnb olarl2. Bunt§ wucbun ayyal blinncbl
uau>r eletenllant (-2) 8a ko‘payltb olatl2 ya olln8an
na*yalart IKKTCbl ualor8a uo‘sbawi2 batéa blnncbl ualor
eletenllanTt encH (-1) 8a ko‘paylTtb cbluarwb, ncburchbl
ualor8a s0‘3baTti12; 30‘n8ra ncblincbl LaloTT8 bo3l bo‘18an
eletenllant 3 8a ko‘payltb, olt8an 2 cbl ualor8a
Lo‘3barw2. Bunéan keyT olt8an 2 cbl ya 3 cbl ~ao”latng
o‘nnlanw altasbllrarl?2. 8bunclay ulllb, ucb Laéat bosisb
Kerak:

12112 12 1 2"A 2 1 120
A= 2 1111-0-3 -1 -13-00-1 -4
131315 01 0 3 010 3,
A 2 1 12
- 010 3
0 0 -1 4



“Teskan ywun3b” yo‘H bllan oxirst len§laraclan
notayuTLw lopanii2:

2:0XxX+0OXYy -1xX=-4=»2=4

1kkTcbl len§laTtaéan “y” w loparti2:
y:OXX+1x" +0><2=3=>y=3.

Neboyal, blnncbl len§laraclan “X” T loparti2:

X IXX+ 2 X>+1x2=12,
X+6+4=12,x=12-10=2=>x=2.
layob: x =2,y = 3,1 = 4.

MwuzlayH 1$Ma3b ncbun tasabl ar
(Malrksalar naranyas”a KT3b)

Muslasdll Tasablar yecblsb boUiinlla ynuyonéa benl8an
Ko‘r3altalar8a layanS8an bollla yecbltlart balansb layslya

elllcl.

Masalalart yecblrTTt ardlasbcla wularws Toblyalan

anglasb 10211 boYacl.

1-Ta3ala Cbl2iuH kotblnalslya lopll3T. layobéa bo3sb

éla8ona! eletenllan yer8u! owaH yorliar.

"2 -1 0 r3 1 2°
4A-5B, A= 3 4 -2 ,g= -2 1 3
<-3 1 5, 2 _4’
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2-tasala. Ten§lartart yecbrll3T

3-Tazala. 113bbu cbl2isH, ncb o‘28aruycblH alSebrallc
len8§laralar 518leta51l ucb bll yo“1bllan yecblbln (Kratera
$018a31 blMan, Ta(nl3aH Telo<l bllan, Oan33 TelocK bllan) ya
lek3bln13T:

2Xx+3y-2=9
X- 2y-2=4
X+ y+2y=13

4-tazala. 113bbu cbl2iaH, 1kk! o‘r8armycblll alSebralk
len8laralar 813leTa3lw yecbl3t (KraTtera fo1éa3! bllan) ya
leks3blrl3T:

2X + 5y = 13
' 3x-4y =8

5-taszala. 1)3bbm Ta(nlsaw bl3oblans.
"cosar -3Tory

A3TOr  cosor

Il. Yek(orlar al8ebrasl eleten*lan.

Y3bbun bo‘UT8a (Il Taszalalarw yecblsMa yeklorlar
al8ebrasl8a laalvufl uplclalarmnl bliBb ya ataHyollla 18bB113b
Ko ‘nlManasl bo‘Vi3bl 1alab elllac/

2.1.-tasala. ABC wucbburcbakéa AB  Teclana
oYkarM8an. AO yekloni AB =bya AC = c. Yeklorlan
oruaH lNoéalans.
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MasalaT yecbl3k:
Ma'lnwkl, BC unylllas! yek!orlar aylrra3l8a lensS.

AC ya ;4B,

BCZI'IC-ABB:C-I:).

Il bollla upyllla818a e8a boYaniir:

]21 c :]2(0-5) :]2.(c+5).

Btobarrt:

nb = AB+ BO=b+—2(c—I:>) =-2(c +b).
2.2.-ta3ala. O ya b yeklorlar o‘raro @= 3 burcbak 1a3bkl1

™Mb ke8l5ba<. A8ar | /1| =2, | | =1 boY3a, c= 20

-3 -b yek1loT1T§ nrunli81llopllsr.
Ma3salaT yecbl3b:

8kalyar Ko‘payltatn§ bo33a3i8a koYa, c yeklor
n2nnH8TWSE Kyackah mTn§ 3kalyar KyaéraHS8a lenm§. c
yek1oTT8 3Kalyar Kyaérantioparti2.

lc|2=4a2- 12/5|*\Lico$(p+ 9 $ =4m2-12 @ 1c0$-+9 W2=
=16-12+9=13,
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Bwobann: c=7I3.

2.3.-tazala. 1llcblann8 koorcMnalalan A(2;2;2), B(1;3;3),
C(3;4;2) 8a 1en8 bo*18an ncbburcbaktng yurasbl 1opllaT.
Masalat yecblsb:

ABC wucbburcbaktng yn2asl, AB ya JICyeklorlaréan
Avnl8an parallelo8raTtT yurastT8 yantn8a len§, ya'lu bu
yeklorlar yelor ko‘paylwasl woénlnT8 yarrt8a lenS.
Cbunik!,

AB={-1;1;1}, NC={1;2;0}, 10

1 1Kk
ABXAC= -1 1 1==22/+y+3k

1 2 O
Bunéan
[N5XNC|=y1(-2)2+ 12+ (-3)2= n/A

ya
5anc=T'14=1,87

$ nasc ~ 1,87 Ky.b|FHK.

2.4.-tazala. 1llcblanwng koorcHrmalalan A(-1;1;0), B(2;-
2;1), C(3;1;-1), 0(1;0;-2) 8a 1en8 bo*18an lelraeclrung xa]rTt
bl3oblanar.

Ma3alaT yecblBK:

(2nylcla8l yeklorlart kKo ‘nb cbluarTr:
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3=/1B={3;-3;1}; *=-4C ={4;0;—}
c=15={2;-1-2

Ma'lntkl, lelraeclrtn§ irilanayol8an xa]rt, o ,bla c
yeklorlarclan ~“18an paralleleplpecl xa]TTT§ ul3rr8a
lens.

8bunéay uLllb,

1
=3 1 3 -3

3 -3 .
/\4|/| 44 0 -1 4- +1*
~6 1 -2 2 -1
2 -1 -1

11 . 2
I
61 1 6, (kub bIrHk).
Vaaec = le"' , Knb bIrlk.

2.5.-Tazala. O ya b yeklorlar o‘raro 0= burcbak

lasbkl1 yllb ke3lsbac. A8ar |A | = 10, | b | =1 boY3a,
[a+2b)-(3a—

yek!oTT8§ urnnHS1 1opar.
MaaalaT yecM$k:
8kalyar Ko ‘payltawng bo3s3asi8a Ko ‘ra:

(M+26)-(3a-&) =332+5ab-2b2=3|a| +5|a||6|co5]|a.6(|-2|6] =

=3-100+5-10-2co3— -2-4 =300-50-8 = 242.
3
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M n3~M 18blasH ncbun tasablar.
(Yeklorlar al8ebrasl eletenllan)

1-tasala. A,B,C ucbburcbaknt8§ ucblan benl8an.

Cwylcla8llar 1alab ellbclr:

1) ABC ucbburcbakrt uyunsb;

2) BB balancllik ya CE TecKana len8lataHT LUrTI3T;

3) A Twl:a oruaH oYwnycbl ya BC loton8a parallello‘§‘n
cbl2il], 1en8latasl Mw13T. Yeklorlar alSebrasl wm3umllanéan
"oycblanf13T.

Yanalll Yananl
Ne A B C No A B C
1 7.4 3, -3 -2,9 1 1,3 4.1 0,2
2 -3, 4 0,2 3,1 12 5,5 3,3 7,8
3 3,2 7, -3 2,1 13 2,4 5,3 2,1
4 -4.3 1,0 9,5 14 8,3 5,0 -1,2
5 1,-5 -3, -7 0,1 15 6,5 3,1 0, -2
6 4,0 7,1 -2,3 16 5,0 7,-1 3,2
7 51 -3,0 6,1 17 -46 -15 4,0
8 -4.,3 -1,-2 1,7 18 5,7 3,9 2,4
9 1,6 3,8 2,0 19 7,2 4,0 -3,1
10 2,4 3.9 6,8 20 2,4 3,-5 1,0

I11. AnaHiik §eoTe!nya eleten(lan

3.1.-tazala. T xa n nT8 uaysl alyrallancla upy(1a8l
10'§‘n cbl2™
(T—=38n—2)x++(2T+4n- )y+ (-3T1+n-2)=0

OX o‘ul(lan2unlisl 3 8a len§ bo“18an, OY o‘akla urunA”
-2 8a len§ boY8an ke3Talar ajra\aé\l
Masala/myecblsk:
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Benl8an 10°8‘n cbl2iL, len8lara3lll swmycls: koYbl3béa
ycwb olatl2:

—+ —=1
a b
Bun8a ko ‘ra nsHbu8a e8a boYartr:
T-bn-2 +2T+An-\y:l - X + :\_/___ —1

3T-n+2 3T-n+2
T-bn-2 2T1+An-1
8barl8ako’ra: a=3, b=-2 ¢l
BTobann,

3T—+2 _ 3T-n+2 _

T-bn-2~ vya 271 +4/7-1
Bu yeréan unyiéasi 8ifeTaT olarw?:

[8/7+ 8 =0,

[7T+1n=0.
Bu gigletat yecblb, T =-1 n=1ekanH8IT loparTi2.
layob: T=-1 n=1

3T-n+2 3T-n+2

Mwu3(asH 13blasb ncbun taszalalar.
(AnaHrik 8eoTelnya eletenllan)

1-tazala. MO (-1:2) nmyla oruaH oYuycbl, 17 3: -4
yeklor8a pedencHkulyar 10°§‘n cbl2iy len8latasrl Mwi3T.

2-wasala. MO (3:-5) nmula oryaH oYmycbl, OY o‘ul8a
pedencHkunlyar 10°8‘n cbl21q ten8lata3T1 LUrM3T.

3-tazala. MO (-1:2) nmuyla oruygH oYmycbl, I |3: -4}
yeklor8a parallello‘§‘n cbl2iLilen8§lara3lT LLrM3T,
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4-tazala. M(3:-6) Ba M(-5:1) benl8an numulalaréan
0 ‘Lycbl 108‘n cbl2illien8laTa31 Aw 13T,

5-tazala. 113bbu benl8an 10§‘n cbl21alatT8 nTwwy
len8laTa3Tl KanmoTK KO‘NT3bclayorT§:

r- 2y +3r- 4=0
3*+2y-5::-4 =0
Yana 10‘§‘n cbR1An1ng paratelnk len8larastl bat yorTs.

6-tazala. M(-3:1:2) Twblan auykllp 10°§8‘n
cb"2™MNacba bo*18an TazolaTlopT8s:

x+1 y—1 r+6
"1
7-Tasala. Cuylclagllo'§‘n cblrlant8 3x + 5 +r -21=0
lek3LLIk blMan ke313blsb nuuylaszlwlopl3t. To‘8‘n cbl2iuTnsg
"ortnlasl wsbbu:
X+2_ y 11—
3 r”
8-tazala. A(4;-3;1) nualatn§ x + 2y -2 - 3 =0
leK13Hk(1a8!1 proyekslyas!
(opMaT.
9-Tazala. x-2y +2-6=0 lekl3sHkka wsbalan M1(3;4;5)
nmula8a 317Telnk bo‘18an TwlanT8 koorcltalalanlopllaT.
10-tazala. 113bbu aylanalar Tarkarlan orasl(1a8l Taszola
lopll3T:
X2 +y2 + bx-14y -6=0u x2 +y2 -24x+ 2y -51=0.
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