MucoJiap

1-MHUCOJI. Arap A={k: k=4n+1, neN} Oynca, A Tyminamra TEruiLIx
Oynran 4 Ta 3JI€MEHTHH, TETULUIM OyIMaraH 3 3JIEMEHTHU E€3UHT

An=1, k=4-1+1=5, n=4, k=4-4+1=17
n=7, k=4.7+1=29, n=10, k=4-10+1=41

k=4n+1 udona 3, 6, 8 ra TeHr OyiaguraH n HaTypaJd COH MaBXyJ 3Mac.
[lynunr yuys 3, 6, 8¢A, 5,7,29,41€A.V

2-MUCOJI. KymailTupuin aMaqidHUHT aldpuIl aMaiura HucOaTaH
TUCTPUOYTUBIUK KOHYHU YPUHIIH, SHHU

(A\B)NC=(ANC)\(BNC) Q)

A Xe(A\B)NC wuxtuépuit snement OVyicuH, OyHaan xe(A\B) Ba xeC.
XeA\B OynraHu ydyH alupuil aMadMHUHT Tabpudura kKypa XA Ba x¢B.
[lynnait xmwmbd xeA, xeC gemak, xeANC, ammo x¢BNC. Oxupru
myHocabatnapaat x € (ANC)\(BNC), nemax

(A\B)NCc(ANC)\(BNO). (2)
OHau

(A\B)NCo(ANC)\(BNC) (3)

3-MHUCOJL. ANB\C)=(ANB)\C MyHOCa0aTHH Ditnep-Buen
auarpammaiapu EpaaMuaa ucOOTIIaHT.

bepwiran MmyHocabaTHM Yan Ba YHI TOMOHHUA TypraH TYIlaMjapHu Diep-
Buen nquarpammanapaaru TaCBUpHU

4-MUCOJ AuUB\C) o (AUB)\C wmyHocabatr mpunmu. bepunran
TEHIJIMKHU YPUHIIM AMACIWTMHU Kyiugarn Ounep-BueHn nuarpamarniapuiad Xxam
Kypuil MyMkuH (1.3-un3ma)




1.2 Kyitnaaru TyruiaMmiIapHUHT Kaiicu Oupu Oy Tymiam?
a) A={x: x2+2x+10=0, x e R}

0) B={x: x?—2nx+5=0, x€Z }

B) C={x: 30 <x <40, x €N, x — Ty6 coH }

r) Dz{x: sin2x=%, x ER, x>0}

1.3 a) Arap A={1,2,3,5,7,10,12}, B = {2,4,6,8,10} Gyica, AUB, ANB ,B\A,
A\B, AAB T¥IiaMmiaapH# TOIIUHT.

0) Arap A={k: k=4n+1, n€Z}, B={k: k=4n+ 3, n € Z} 6yica,
AUB Ty1riaMHu TOTIVHT.

B) Arap A=1[0;2], B=[1;5] ©6yunca, AUB, ANB ,B\A, A\B, AAB
TYIIAMJIAPHU TOIIMHT.

r)  TYIIaMaap YCTHA aMaIapHH GakapHHT.
[8;15] N [9;20]; (—=1;1] n[=1;0) ;(—=1;0] N [1; c0);
[1;+00) U [0; +00); [—1;0) U (0; 4]; {4} U (—o0;4);
(0;2) U [0; 2]; [3; 15]\(5;16) ; [3:16]\[5;15]

[3;5]A[2;7] ; [2;5]A[3;7]

X yHuBepcan TymiaMHUHr uxtuépuit A,B Ba C KHCM TyIulamjiapu Y4yH
Kyiugaru MyHocabaTiiapHu ucOOTIaHr Ba  Ounep —Buen nuarpammanapuia
TaCBUPJIAHT.

1)A(B U C) = (A\B) n (A\C) 2) (AUB)(ANB) =
(A\B) U (B\A)

3) A(B N C) = (A\B) U (4\C) 4) A(A\B)=ANB




5)A\B = A(A N B) 6) An(B\C)=(AN
B)\C

MHUCOJI, A= {2,3,4,6}. Tymnamma aHMKJIaHTaH

T=1{<2;2><3,3><44><6;6><6;2><6;3><4;2>} Ounap
MyHocabaTHu rpad épaamuaa udoaananr (1.7-yuzma)

%1

1.7-yu3zma

1-MUCOJI. A= {1,2,3}, B={a,b} 6epunran 6ynca, AxB, BxA, AxA, BxB napau
TOTIUHT:

AxB={<l:a><2;a>;<3;a><1;b>, <2;b>, <3;b>};

BxA={<a;1>, <b;1><a;2>, <b;2>, <a;3>, <b;3>};

AxA={<1;1>, <1;2><1;3>, <2;1>}<2;2>, <2;3>, <3;1>, <3;2>, <3;3>}
BxB={<a;a>, <a;b>, <b;a>, <b;b>}

2-MHUCOJI. A=[1;3], B=[2;4] map Oepmiran Oyinca, AxB, BxA napuu
TOIIHHT:

AxB=[1;3] x[2;4]={<a;b>:1<a 3, 2<b <4}
Bx A=[2;4] x [1;3] = {<a;b>:2 <a <4,1<b <3}

MHUCOJI: M; tymnamaa 1={<1,2>, <2;2>,<1;3>} Ba




o={<1;1>, <2;2>, <3;1>} OunHap MyHOca0OaTjgap aHUKJAHraH OYJICHH, y XOJa
1-0={<1;2>; <2;2>; <1;1>},6-1={<1,2>, <1;3>, <2;2>, <3;2>, <3;3>} 6ynanu.

2.A={6,8,9} Ba B={2,3,4} tymuramnapna acA, beB, a t b- "a con b ra
Kappanu oynui' MyHocabaTuaH noopat OVJICHH, y X0Jaa

1={<6;2>,<6:3>, <8;2>, <8;4>, <9;3>} c AxB,
T1={<2:6>, <3;6>,<2:8> <4:8>,<3:9>} = BxA,
btta-"b con ann 6y1yBuncu" MyHocabatn 6110,

Dom t=A, Imt=B, Domt'=B, Im t'=A 6ynamn.

MUCOJI. A=Z¥(a,beZ)ab=[(a-b)5] ¢cxu a-b=on, neZ. by xomma t 7 na
HKBUBAJICHTIIMK MyHOCa0aTH OYasu.

A XaKuKaTaH XaM.

A48 By o8y By

DO - 21822+ BourBay By

a,a,,..a,,.a

nv*"nn

By (M) 3KBUBaJIEHTIUK MyHOca0atu Z TYIJIAMHU y3ap0o KeCUIIMaWiIuraH
KHMCM TyIuiamiapra axxpaTtaiu.

A XaKuKaTaH XxaM

0={...-5k,....—10,-5,0,5.10,... 5k,...}
1={.. -5k +1..,-9,-4,1,611,...5k +1,..}
2={...,.-5k+2,..,-8,-3,2,712,...5k +2,..}
3={...,-5k+3,...,-7,-2,3,813,....5k +3,...}
4={.,-5k+4,.,-6-14914,.5k+4,..}
Z :ﬁuiuiuéué_‘r, Z]. :{ﬁ,i,é,é,Z}.A

Kyitmparn tynnamiapaun — JlekapT KOOpAMHATAIAp CHUCTEMAcuaa TE€OMETPUK
TACBUPUHU TOTHHT.

1) [0;1]x[0:1] 2) [=1;1] x [2;3] 3) [1;3] X (=00; 3]




4) [0; 3] X [1; +00) 5) [1;4]x (—o0; +00) 6) [-1;5] x {2,3,4}
7) [0; +o0) x {1,3} 8) (=%0; +0) x {1,2,3}

MacaJjsanap

MUCOJJIAP. 1. M - uxtuépuii TabUatin 3JIeMEHTIAPHPHUHT KaHIalaup
oy O6ynmaran tyminamu, A={B:BcM} 6yncun. ¥V xonna f:A—A akciaaHTUpLIHU
V(BeA) f(b)=M\b kypunumiga anuknacak, f A Tymamaa aHWKIaHTaH yHap aMal
(omeparop) nan ubopat O6ynaau.

2. A 1- Mucomnaru tymiam 6yacun. Arap f:A*—>A akcaaHTHpII
V(Bl,BEA) f(Bl,Bz): B, U B, f(Bl,Bg): BlmBz

KypuHULIIa Oepuiica, Xap MKKaia xoijaa xam f-A Tyrmiamaa aHuKJIaHradH OuHap
amasjaH uoopar Oyiaau.

3. N Hartypan connap tymiamu, V(neN) TaiimHIaHraH HaTypaja COH OYCHH.
V xonma A2 SA akcinantupuir V(mg,m,,...,M,eN) f(mg,my,...,m,)=

=(m¢,My,...,m,) kypunumga Oepwmica, f - N Tymamaa aHuUKIaHraH n-ap amai
oynagu. By skoiiga (mg,My,...,M,),- My,M,,...,M, HATypaJl COHJAPHUHT JHI KarTa
YMyMHI OYTyBUUCH.

4. bymum amanu OyTyH COHJIap CHCTEMAacHaa aHUKJIAHTaH KMCMaH aMaliaH
ubopar.

MUCOJIJIAP. 8. bytyn connap cucremacuaa O xymmm amanura HucOaraH, 1
KYIauTHpUII aMajaura HucOaTaH XaMm VHT XaM yal HeUTpas aJeMeHTAapaup.

9. U TynnammapHUHT OupJamMacy amanura HucbaTtaH yHUBepcall TymiaM X
TYTUTAMHUHT KECHUIIIMACH aMaliira HUCOATaH HeUTpas dJIeMEHTIapIup.

MUCOJIJIAP. 10. ByTyH coHjiapHU KYIIMII amajiura HucOartaH a ra (-a)
CUMMETPHK (KapaMa-KapIiu) dJIEMEHT Oyaan.

11. Paumonan connmapHu KymaWTupuil amanura HucOatan a=0 pamuoHa
coHra a '=1/a cuMMeTpHK (TeCKapH) SJIeMEHT OYIau.




MMUCOJI. 12. Arap B,CeN, B={2,4,6,....2n,...}, C={1,3,5,...,2n-1,...} Gynca, B
HaTypaJ COHJIApHU KYIIUII Ba KYNaWTUPUII amaiiapura Hucoatan €nuk, C sca
KYMMANTUPUII amanura HucoaTaH €nuk.

Kyituparu tymnamnapna +, -, -, © aMaJUIapUHUHT Kadicu Oupu anreOpaunk
aman Oymaam. Arap anreOpamk aman Oyica, yjgap KOMMYTAaTHB, acCCOIMATHB
oynagumu?

DN; 2)2N={2n:n€ N}; 3)T={2n—1:n € N} 4) Z;
B5)2Z ={2n:n€Z};, 6)Q; 7)R; 8)R\{0}; )R " ={x:x e R,x >0 };
10) R\Q; 11){0}; 12){1}; 13) {0,1}.

22 Arap A, ={0,1}, A, ={0,1,2}, A; ={0,1,2,3} r1ymmammapma *
amasl Moc paBuiga Kyiumarun Kemnm skazasanu €pmamuga Oepuiran Oyica, yHH
KOMMYTATHB Ba aCCOLMATUB dKAHIUTUHU UCOOTIIAHT.

1) 2) 3)
. o T « 111 2 13 « (110 (|11 ||3
0 o 1 o o 1 2 0 {||0 |Ij1 |3
1 1 1o 1 lx 12 lllo 1 /1 (|2 |0
2.3 2 2 I3 Jla | R"=
{x:x € R, x>0 } tymuamaa 2 Jl2_Jjo Ji
AHUKJIaHTaH 3 I3 [0 []|2
KyHuJarujiapHuHT Kaiicu Oupu aman Oynanu? Arap amai

OyJica, yiap KOMMYTaTUB Ba aCCOIIMATUB OYiaaumu?

1)a*b=asz; 2)axb=a+b—1,; 3)ax*b=a-b?
4)axb = aP; 5 axb=+a-b; 6) axb =log, b;
7) a*b = max{a, b}, 8)ax*b =min{a,b}; 9 axb=|a—b|;
10)a*b = a.

24 A= {a +bV2:a,b € Z} TYIJIaM KYIIMII Ba KYITAUTUPHIL amajlapyura
HucOartan €nuk Oynmaaumu, Oy Tyruiamaa KYIIMII Ba KYNAUTHpUII amasiapura
HUCOAaTaH HEUTpas FIeMEeHTIap MaBKy MU ?




Kyiinaaru tynnamiapHu Kaiicu Oupu anredpauk cucrtemMa O0yianu:

1) Z[V2]={a + bV2:a,b € Z}; 2)Q[V3]={a+bV3:a,beQ};
3)K={(3“b 2):a,bEQ}; HL={° 2):a,bEQ};
5)P={(_ab 2):a,bEQ}; 6)E={(:Z 2):a,bE]R};

72Z; 8RR, 9T={2n-1l:neZ}

MucoJsiap

z>+Z =0 TeHIJIAMaHU EUKHT.
A z=a+bi Oyncun,yxonga Z=a— bi Oymanu.
(a + bi)?> + (a—bi) > a?+ 2abi—b?>+a—-bi=0>
(a?+a—-b>)+QRab-b)i=0&

_ 1
{a +a—b* _0:>b(2a—1)—0=>(b—0Va—E>;

2ab — b—O
a) b=0 6yaranga a? +a=0=>(a1—OVa2——1),
b) a=1 ojmranma b?=>= (b =SVh, = -2
2 Y 2 2 )
Hemak, z;, =0, z,=-1, Z3=%+i\/?§, Z4=%—i\/?§

Jap OepuiiraH TEHIJIAMaHUHT WIn3Iapu oynaau. V

=24 — 10i xucoOJiancuH.

A sign (—10) = —1 Oyuranu yuyH KyWujarura sra Oyiamus:

z=+

’24+ 676 ’—24—+ 676 ’24—+26 . ’—24—+26

:i(s—l), 21=5—i,ZZ=5+i.V

[\/24+\/242+10 \/ 24+\/242+10‘




AnreOpauk MIAKJIJard KOMIUIEKC COHJIAp YCTUA aMaJJIapHU Oa)KapuHT .
1) (5+4i)+ B3 —-7i)—(2+5i); 2) A+D2+0)+
5
ot ems0a-0 s+
2-31)(4-1 +i
3) 5—i ’ ) (1-2i)(5-i) ’
) (5+2i)(4-3i) ) (1+2i)2-(1-i)*
(1-20)(1+3i) ’ (3+20)2—-(2+i)2 ’
N6 . a+)"
7) (1+20)°; 8) g
9) (1+ )19, 10) (1 + 2i)°> — (1 — 2i)°.
MucoJsuiap
z=1-—1i COHHH TPUTAaHOMETPHUK LIAKIAA E3UHT.
A a=1,b=-—1 6ynranu yuyH
—VaZ F hZ = _ _a_1_2 __1__¥2_
r=vaz+b2=V1+1=42 Acosp =—=—-==="sing=——-=—"=

=

NS

:><pargz=%ﬂ/\z= 1—i=\/§(cos%n+isin %n) v

1 . 1
z+-=1 6ynca, z'°° +—= Hu xucobnaHr.
zZ zZ
1 1 .3 1, .3
Az+=-=122z2-2z41=0>z,="—i—, z,=-+i—.
z 2 2 2 2
z1990 gy xucoGnal ydyH Zz; HM TPUTAaHOMETPUK INAKIra KEITUPAMHS.
1,3
|z,| = sto= 1 (Ily xabu |z,]) .
57 ; 1 \3
@Y, =argz, = aT'Ctg(—\/g) = ? , YYHKH SIn@q; = E ,COS QP = —7’ ury
Kabu
s
@, = argz, = arctg\/§ = —. Jlemak,

3

1990
51 , . 5T 51 . .
zy = cos— +isin — = z1990 = (cos? + isin ?) =




5-1990r . . 5-1990T7 2T . . 2@ 1. .3

= cos + isin =cos—+tisin —=—-+i—
3 3 3 3 2 2
1 ~1990 _ _1_ V3 71990
Z1990 21 ;T l5 .z + 1990__1
Iy kabu z3°%° + —55 23990 HU XUCOOJaIIHU YKyBUUTa KoJIaupamus.V

Kyiiumara CoHapHi TPUTaHOMETPHUK IHAKIIIA E3HHT.

1) 2; 2) -2; 3) 2i; 4) —=2i; 5 14+i; 6) —1+i; 7) —1—1i; 8)
1+ iV3;

9) ~1+ W3 10) V3—i; 11) —V3—i; 12) D4il; 13) L2

2 2
14)-2 412 15) 2-20; 16) 2+V3 +1.

Kanpanman ¢origananub, Qyiumgarn KOMIUIEKC COHJAPHU TPUTAaHOMETPHK
ImaKJjga €3uHr.
1) 3+i; 2)4—i; 3) —2+i; 4 —-1-2i; 5) 2+1i.

1 o 1 nm
1) Arap z+-= 1 oynca, z"+ = 2 cos— AKAHJIUTUHU
1CcOOTIAHT;

MucoJsiiap

X,YER ne6 dapa3 kwmb, x + 8i+ (y —3)i =1 TeHrIamagaH X Ba y JIApHU
TOTIUHT.

Ax+8i+(y—-3)i=1 =>5x+yi=1-5iex=1,y=-5V

(B-4D-1)  B+4)+) _ (3—4i)(2-i)? _ (B+40)(2+0)*
240 2—i T (2=D)(2+0) 2-i)(2+)

_ (3-4D(3—4D)  (3+40)(3+40)
T 224712 22412

g[( 7 —240) — (— 7+24L)]=4—58i.V




zZ1 = aq + bqi,
Z, = a, + byi 6yiaca,z; "z, = Z; * Z, OYJUIIAHU UCOOTJIAHT.
A zy -z, = (a1a; — biby) — (ayh, + aby)i; 777 7
= (a,a; — b1by) — (a1b; + azby)i;
7y 73 = (ag — byi) - (az — byi) = (aga; — biby) — (a1b, + ayby)i;
bynapnan Zz; -z, = 7z, * Z, kenuO unkagu. V

Kylinpgaru TeHrnamanapia X Ba y JIapHU XaKUKUM COH XuC00J1a0, ynapHU
TOTIMHT.

1) 2-3)x+B+2i)y=2-5i; 2) (5+2D)x+
(1-3)y=4—1i;

3 2—i)x+(B+6i)y=1-3i; 4) x+8i+(y—-3)i=1;
5 @B+ix—-2+4i)y=-2—-4i; 6) (1+2i)x+

(3-5)y=1=3i;

3. AureOpauk HIakigaru KOMIJIEKC COHJIAp YCTH/A aMaJlJIapHU OaKapHHT.

1) (54 4i) + (3 — 7i) — (2 + 5i); 2) L+DQ@+D)+—=
(2-3)(4-1) 5+i _

3) 5—i ! 4) 1-2i)(5-1) ’

) (5+20)(4-3i) ) (1+20)*-(1-i)%
(1-2i)(1+3i) ’ (3+20)2—-(2+i)2 ’

N (1+i)n .
7) (1+20)°; 8) ganr=
9) (1+i)1%°°; 10) (1 + 2i)° — (1 —20)°.

4. BUpHUHT N -Iapakaiu WIAU3IAPUHU TOTIAHT.

1) n=3 2) n=4 3) n=64) n=8

MucoJtap

1. MUCOJIVIAP EYHIIL.




X, +x,+2x3+3x, =1
3X1 — Xy — X3 — 2Xx, = —4
2x1 + 3%, — X3 — x4 = —6
X1+ 2x, +3x3 —x4 = —4

CucremaHu €4YUHT.

A Bepwiran cucTeMaHuHI |-T€HIJIaMacUHU Xap UKKUM TOMOHMHHM (-3) ra,
(-2) ra, (-1) ra xynmaiiTupu® Moc paBumma 2-, 3-, 4- TCHIIIaMajapura KyIliamus3
(Oy Oaxapwiran »5JeMEHTap aJIMAlITUPUIUIAPHU FOKOPUIATUIEK CXEMaTHK
TacBUpJIAiMU3) HaTWXKada OEpUIIraH cucTeMara TeHI Ky4ju Oyiaran

X1 +xy+2x3+3x, =1
—4x, — Tx3 — 11x, = =7
X, —5x3 —7x, =8
Xy +x3 —4x, = =5

cucremara sra Oynamus. By cucremagarm 2- Ba 4- TeHINIaMaJIAPHUHT
VpuHIapUHU Y3apo aaMallTUPUO, YHra SKBUBAJICHT OYyniran (0y aaMallTUPHUIIHU
CXEMaTHK PaBUIIJIa FOKOPUIATHACK OeNTuiaiimMus)

X1+ Xy +2x3+3x, =1

Xy +x3 —4x, = -5

X, —5x3—7x, =8 v
—4x, — Tx3 — 11x, = =7

Cucremann xocwi Kwramu3. Cxemaza KypcaTwiraH 3JIEMEHTap aJIMallTHPHUIITHH
Oaxxapu0,

X1 +x, +2x3+3x, =1
X, +x3 —4x, = =5
—6x3 — 3x, = —3
—3x3 — 27x4 = —27

cucremara kejgamu3. by cucremanu 3-teHrinamacuau 3 ra, 4- TeHriaamacuHu (-3)
ra KUCKapTupuO (Xap HKKM TOMOHMHM OYNIuO) yJIApHUHT YPUHIAPUHU
anMaiuTupuo €3aMu3 (CxeMaTuK Oeruiamnra Kapaxr)

X1 +xy+2x3+3x,=1 X1 +x,+2x3+3x, =1
X, +x3 —4x, = =5 X, +x3 —4x, = =5
X3 +9x, =9 - x3+9x, =9
—2x3 — x4 = —1 17x, = 17

Oxupru cucremMaHuHr 4- TeHriamacugaH X, =1 , x, HUHT Oy KUWMaTUHU
CUCTEMaHUHT 3- TeHramacura kKymnd x; =0 HuM TOmamwus, X3 ,X, JapHU Oy
KUMaTIIapuHu 2- TeHrJiamara Kynnd x, = —1 Hu Tomamus, X,, X3 ,X, JIAPHU
Oy TomwiraH KuiimMaTiapuHu |- TeHrmamara Kyun® x; = —1 Hu TOmamwus.




Jemak, Oepwiaran cucrtema sirona x;3=-1 |, x,==-1 ,x3=0 ,x,=1
equmara sra. V

X1 +x,+x3+x,=0
x1+2x2+3x3+4‘x4=0

2.MHNCOJI %y + 3%, + 623 + 10x, = 0 CucremMaHnu €4uHr.
x1 + 4‘x2 + 1OX3 + ZOX4 == 0
x1+x2+x3+x4=0 x1+x2+x3+X4=0
A Xy +2x3+3x, =0 _ Xy +2x3+3x, =0
ZXZ+SX3+9X4=O X3+3.X4=0
3%, +9x3+19x, =0 3x3+10x, =0

X1 +x,+x3+x,=0
X, +2x3+3x, =0
X3+ 3x,=0
X, =0

by cucremanman x4 =0,x, =0,x3 =0,x, =0 mapuu Ttonamus. /lemax,
Oepunran cuctema sroHa Hosb eunsiMa (x; = 0,X, =0,x3 =0,x, =0 ) raosra
Y

MYCTAKHWJI I Y4YH MUCOJIJIAP.

x1+2x2+ZX3 =-1 x1+2x2+4‘x3 =31
1) le _xz +2x3 = —4 2) le +x2 +2x3 == 29
4x, + x5 +4x3 = —2 3x1 —xy + x3 =10
x1+x2+ZX3+3X4=1
3xl_xZ_X3_ZX4=_4
3) 2x1 + 3%y — X3 — x4, = —6 4)

X1+ 2x, +3x3 — x4 = —4
Xy +2xy +3x3—2x, =6
2Xy — X, —2x3 —3x, =8
3% + 2%y —x3—x, =4
2x1 — 3%y + 2x3 + x4 = —8




x1+2x2+3X3+X4=5
2x1+x2+2x3+3x4=1

Xy _3x3 +4’x4 = _5
X1 _2x3 +3x4 = —4

5) 3x1+2x2 +x3+2x4 =1 6) X1+ZX3_SX4 =12
4x, + 3x, + 2x3 + x4, = =5 4x, + 3x5 — 5x3 =5
x1—2x2 +x3+X4=1
7) x1—2x2+x3—x4=—1 8)

Xy —2x, +x3+5x, =5
X, —3x, +4x3+2x, =1
2xq +4x, — 3x3 +3x, = -1
3%y +x; +2x3 — x4, =0
12x; +4x, + 7x3 + 2x, =0

A HMHr Kaiicm kuiimaninapuaa gyiimaarn TeHrjamMajaap cucreMajapu

Ouprajamras oyjgagu?

2%y + 2%, + 2x3 =3
5x1 +6x, +7x3 =41
{xl - sz - 2x3 =r3

X1 + 2%, + 3x3 = =2
1 {

x1+x2+3x3=—1
le_xz +Ax3:0

4x, + 5x, + 2x53 + 3x, =3
8x; + 6x, + 2x3+2x, =5
—12x; —3x5 — 3x3 — 3x, = —6

Axy +4x, + x5 +4x, = 2
—2x1 +4x, +7x3+3x, =1
—6x, +8x, —5x3 —x, =9
—3x; + 5x5 + 4x3 + 2x4, = 3
—3x; +7xy +17x3 +17x, = A

3)

2)

4)

Mucoaiap
1. MUCOJIVIAP EYHIIL.
X1+x2+ZX3+3X4 =1
3x1 _xz _x3 _2x4_ = —4'
206, + 3%, — X3 — X4 = —6 CucrtemMaHu €4rHr.

X1+2xZ+3.X3_x4=_4‘




A Bepwiran cucTeMaHuHr |-TeHrJIamMacuHU xap UKKU TOMOHMHHM (-3) ra,
(-2) ra, (-1) ra xynmaiiTupu® Moc paBumma 2-, 3-, 4- TCHIIIaMajapura KyIliamus3
(Oy OaxapwiraH »3JeMEHTap aJIMAIITHPUIUIAPHU FOKOPHIArUAEK CXEMAaTHK
TacBHpJaiiMU3) HaTWXaJa OepuiiraH cucTemMara TeHI Kywid OYyiraH

X1 +xy+2x3+3x, =1
—4x, — Tx3 — 11x, = =7
X, —5x3 —7x, =8
Xy +x3 —4x, = =5

cuctemara sra Oynamus. by cucremagaru 2- Ba 4- TeHINIaMaJIapHUHT
VpuHIapUHU Y3apo aaMallTUPUO, YHra SKBUBAJICHT OYyniran (0y aaMallTUPHUIIHU
CXEMaTHK paBUIIIa IOKOPUIATUIEK OeruaaiMu3)

X1 +x, +2x3+3x, =1

Xy +x3 —4x, = =5

X, —5x3 —7x, =8 v
—4x, — Tx3 — 11x, = -7

Cucremann xocwi Kwramu3. Cxemaza KypcaTwiraH 3JIEMEHTap aJIMaIlTHPHUIITHH
Oaxxapuo,

X1 +x, +2x3+3x, =1
Xy +x3 —4x, = =5
—6x3 — 3x, = —3
—3x3 — 27x, = =27

cucremara kejgamus. by cucremann 3-teHriamacuHu 3 ra, 4- TeHriamacuHu (-3)
ra KUCKapTUpuO (Xap HUKKA TOMOHUHM OYnuO) yIapHUHT YpUHIAPUHU
anMamTupuo €3aMu3 (CxeMaTUK Oesruianira Kapaxr)

X1 +x, +2x3+3x, =1 X1 +x, +2x3+3x, =1
Xy +x3 —4x, = -5 X, +x3 —4x, = -5
X3 +9x, =9 - x3+9x, =9
—2x3 — x4 = —1 17x, = 17

Oxupru cucteMaHuHr 4- TeHriaamacugaH Xx, =1 , x, HuHr Oy KUIMaTUHU
CUCTEeMaHUHT 3- TeHrjamacura Kyuud6 x; = 0 Hu Tomamus, X3 ,X, JapHU Oy

KUMaTIIapuHu 2- TeHrjiamara Kyund x, = —1 Hu TOomamus, X,, X3 ,X, JIApHU
Oy TomwiraH KuiimMaTiapuHu |- TeHrimamara kyinb x; = —1 HU TOmamwus.
Jlemak, Oepwiran cucrema sroHa x; =-—1 |, x,=—-1 ,x3=0 ,x,=1

eymmara osra. V




MYCTAKWJ U1 YYYH MUCOJIJIAP.

4.1. Kyiingaru TeHriaamajap cucremanapunu ['aycc ycyamnaa eymsr:

X1+ 2x, + 2x3 = —1
1) 2x1 - xZ + ZX3 == _4‘
4x1 +x2 + 4X3 == _2

X1 +xXy+2x3+3x, =1
3X1 — Xy — X3 — 2x4 = —4
2X1 + 33Xy — X3 — x4 = —6
X1+ 2x, +3x3 —x4 = —4
X1+ 2xy +3x3 —2x, =6
2Xy — X, —2x3—3x, =8
3% + 2%y —x3— x4, =4
2%y — 3%y + 2x3 + x4 = —8

3)

Xy +2x, +3x3+x, =5

2x1 +x, +2x3+3x, =1
3%, +2xy +x3+2x, =1
4x, + 3x, + 2x3 +x, = =5

5)

X1 —2x, +x3+x,=1
7) {x1 —2x; +x3 — x4 =—1
Xy —2x, +x3+5x, =5
X1 — 3%y +4x3 +2x, =1
2xy +4x, — 3x3 +3x, = -1
3%y +x; +2x3 —x, =0
12x, +4x, + 7x3 + 2x, =0

X, — X, —3x, =—1
5x; +5x, +4x;+7x, =5

9) X1 — X3+ 2x, =3
7X1 — Xy +x3 —9x, = —4

5x1 — Xy + 3x3 — 5x4 = 2
3x; — 2x, + 5x3 +4x, =2
5x; —4x, + 4x3+3x, =3
9%, — 6x, +3x3+2x, =5

x1 +2x2 +4'X3 = 31
2) le +x2 + 2x3 =29
3x1 — xy + x3 = 10

4)

Xy — 3x3 +4x, = =5
X1 —2x3+3x, = —4
X1 + 2x3 —5x, =12
4x, + 3x, — 5x3 =5

6)

8)

10)




X1 +x, —3x3 =1
2x1 + x5 —2x3 =1
X1 +x, +x3 =3
X1 +x,—3x3=1
2x1+x, —x3+x, =1
3x1 —2x, + 2x3 4+ 3x, = 2
5x1 + x5 —x3 +2x, =—1
2x1 — Xy, +x3 —3x, = 4

11)

12)

MucoJsuiap

Mucon.
X1 +2x,—3x3+x,=0
2x; +5x, +3x3—x, =0
X1 +x, —6x3+4x, =0
X1 +3x, +4x3 —2x, =0

CUCTCMa CUMMITAPUHWHT (bYHI[aMCHTaH CHUCTCMACHHH TOIINHTI.

{X1+ZXZ_SX3+X4=O
X, +5x3—3x,=0

OXupru CUCTEMaHUHT YMYMUW €UUMHU
X1 = 11x3 - 7x4 , Xo = —5x3 + 3X4 65'7.]13,[[1/1.

x1:1,x2=0 CS'/HFpa szo,x4=1 ):[66,
KUHAMAaTJIapUHU TOMIAMU3.

X1,X, JIAPHUHT TETHUIILINA

X1 Xy X3 Xy
11 -5 1 0
-7 3 0 1

Ky#ingaru Oup *KUHCIIA TEHIJIaMallap CUCTEMacu

CUMMJIAPpUHU TOIINHT.




X1+ 2x, +4x3 —3x, =0
3x; +5x, +6x3 —4x, =0
4x, + 5x, —2x3 +3x, =0
3x; +8x, + 24x; — 19x, =0
( X1 —XxX3+x5=0
| %, —x,+x=0
X1 — Xy + x5 —x6 =0
X, —X3+x5=0
X1 — X4 +x5 =0

1) 2)

2x; —4x, +5x3 +3x, =0
3) 3x; —6xy +4x3+2x, =0
4x, — 8x, +17x3 + 11x, =0
3x; +3x, +x3+3x, +5x: =0
6x; +4x, +3x3+5x, +7x5 =0
9x; + 6x, +5x3 + 7x4, +9x5 =0
3%y +2x5 +4x3+8x, =0

4)

X1 +x,—4x3=0

3x; +5x, +2x3 =0

4x, +7x, +5x3 =0

2x1 +9x, + 6x3 =0

3x; — Xy +4x3 +4x, —5x5 =0
6x1 — 2Xx, + 2x3 + 5x, +7x5 =0
9x; —3xy +4x3 +8x, +9x5 =0
6x, —2xy + 6x3 +7x4 +x5 =0

1) 6)

MucoJtap

MUCOJUIAP. 1. S3 HuHT Gapua 37€eMEeHTIApUHU TOTHHT.

(2 @ 2Y we(2D)

0= 5 1) es=G e 3 )

Hemax , S3 HuHr snementnapu 3! = 6 taoskan. V




P, =

_(1 2 3 1 2 3
2 "’1_(2 1 3)' (3 1 2
KYWHUIIUIADHUHT Q5 * 91 Ba (P1* @, KyNaWTMAJIIAPUHU TOTIMHT.

see=( 13961 276G 2
eon=(3 1 )G 1305 2

Hemak, @, @1 F @1°¢@,. DbyHman ymymuil XoJijla YpUHTa KYWHIIUIAPHU
KYTTAUTUPUII KOMMYTATUBIIMK XOCCOCHTa 3ra 3Mac JeraH XyJjaocara Kkeaamus. V

) €S;— 3 - Japaxaiu YpuHTa

3.S: maru xamma )Xy(dT Ba TOK YpUHTA KYWUUIIUTAPHUHT COHJIAPUHU TOIIUHT.
3

A @, ngaru tapTuOcusnuK WYK. @, npa {3;2} — Ourra raprubcusnmumk 6op. Iy
Kabu @5 ga xam {2,1} — oOwmrra. ¢, na {2,1},{3,1} — ukkura TapTHOCH3IHK

00p. Q1 , P4, Ps TAP KYPT, @,, P3, Pg — AP TOK YpUHTA KyHHIILIAP dKaH.V

1 3 6
D;=(12 31 62 3-TapTUOJIU JeTepPMUHAHTHU XUCOOJIAHT.
122 315 623
1 1 3 6
A 10 120 310 620
120+2 310+5 620+3
1 3 6 1 3 6
=10 120 310 620 +E 120 310 620 =
120 310 620 2 5 3
1 3 6 1 3 6 1 3 6 1 3 6
=112 31 62|=1]10+2 30+1 60+2|=1]10 30 60|+|2 1 2
2 5 3 2 5 3 2 5 3 2 5 3
1 3 6
=12 1 2|=
2 5 3

=3+124+60—-18-10—-12=35.V

MYCTAKNWJ U YYYH MUCOJIJIAP.

5.16. Kyliugaru ypuHra KyMUIUIapHU KYpCcaTUiIrad TapTuo1a KYMauTUPUHT




1 2 3 4, (1 2 3 4 1 2 3 45
l)(4132)(3241)' 2)(53142)
(1 2 3 4 5) _

3 125 4/°

1 2 3 45 1 2 3 45 1 2 3 45
3) (24513)(53412)' 4 (53124)
(1 2 3 4 5) _

3 415 2/

1 2 3 45 1 2 3 45 1 2 3 45
) (21354)(32154)' 6) (13254)
(1 2 3 4 5)

5 3 2 4 1°

5.17. Kyitunaru ypuHra KYWunuiapau )KyQdT KU TOKJIUTHHN aHUKJIaHT.

1 2 3 4 1 2 3 4. 1 2 3 4 5\,
D132 2G323 1) (554 1)

1 2 3 4 5 6\, 1 2 3 45 6 7 8 9,
4)(631254)' 5)(196325478)'

1 2 3 45 6\, 1 2 3 45 6 7
6) (2 31 6 4 5)' g (5 6 1 2 3 4 7)'

MucoJsuiap
1 3 6
D;=(12 31 62 3-TapTUOIU JETEPMUHAHTHU XUCOOJIAHT.
122 315 623
1 1 3 6
A 10 120 310 620
120+2 310+5 620+3
1 3 6 1 3 6
=10 120 310 620 +1—0 120 310 620]| =
120 310 620 2 5 3
1 3 6 1 3 6 1 3 6 1 3 6
=112 31 62|=(10+2 30+1 60+2(=|10 30 60|+ (2 1 2
2 5 31 3 62 5 3 2 5 3 2 5 3
=12 1 2|=
2 5 3

=3+124+60-18-10—-12=35.V

Yy nerepMrUHaHTHU JIETEPMUHAHT XOoccanapuaan (oiiiananud xucooiamus:




2 2 -1 1 2 -1
4 3 4 (=212 3 4 |=
6 3 4 3 3 4
1 2 -1 1 2 -1 1 2 -1
=200 -1 6|=2[0 -1 6|=2[0 -1 6 |=2(1(-1)-(-11))=22
0 -3 7 0 -3 7 0 0 11
Kyiinaaru nerepMuHaHTIAp XUCOOTAHCHH.
2 3| . 2 1. sina cosa | .
1) 1 41’ 2) |—1 2| ’ 3) —cosa sinal ’ 4)
|a c+di|_
c—di bl’
5 |a+bi c+di|_ 5 sina cosal 5 cosa sina|
) —c+di a-bil’ ) sinff cospf|’ ) sinf cosf|’
1+vV2 2- \/_ a+b b+d|.
2+45 1—42 2 |a+c c+dl’ 10)
P+b a—>bj .
a—b a+b
1 1 1 0 1 1
11) 1 0 1f; 12) 11 0 1f; 13)
-1 -1 0 1 1 0
a a a
—a a Xx|;
—-a —a x
1 1 1 1 a bc 1 a a?
14) 11 2 3|; 15 (1 b cdf; 16) (1 b b?|;
1 3 6 1 ¢ ab 1 ¢ c?
2 —1 3 8 1 -1 0 3
4 1 -3 1 -3 1 -2 1
17) 1 2 3 41|’ 18) 4 2 6 2|’ 19)
-2 -2 2 7 O 2 2 4
1 2 4 1
2 3 2 1.
5 4 —3 —-1|’
6 5 1 -1




MucoJiap

4 3 1 O
1 0 -1 2 o .
MucoJnap. 1. 0 2 0 —3 JNeTepMUHAHTHH 3- caTpu Oyilmua €nWnd
2 -3 1 1
YUKHHT.
f g _11 % 4 1 0 4 3 1
A =2(-1)3*2]1 —1 2|+ (D3 1 0 -1 =
0.2 0 =3 2 1 1 2 -3 1
2 -3 1 1

(=2)(—4+4+0+0-8-1)+3(0-6—-3+0—12—3) = (=2)(-9) +
3(—24) = 18 — 72 = —54.

MYCTAKNWJ Ul YYYH MUCOJIJIAP.

Kylimarm nerepMuHaHTIApHH Makcaara MyBO(QUWK TaHIa0 OJMHTAaH CaTpH
(ycTyH) anemMeHTIapu Oyiinda €M XucoOmaHCHH:

1 0 4 2 0 2 3 1
01 -2 3| -1 -2 0 —1

Dils 221 of 213 1 0 ol 3)
-1 015 -1 2 2 0

5 1 2 7

3 0 0 2|

1 3 4 5|

2 0 0 3
1 1 3 4 0 5 2 0
2 0 0 8. 8 3 5 4|

Dls 0 o 2|° Nl 2 a4 4| 6)
4 4 7 5 4 4 7 5

1 -2 3 4

0 3 -1 2

0o 2 1 1|’




0 a b c 0 a b c
1 x 0 O a 1 0 0
7)10)10’ 8)b’010' 9)
1 0 0 =z ¢ 0 0 1
1 x x x
1 a 0 O
1 0 b O]
1 0 0 ¢
MucoJsiiap

1 -3 2

1-mucon. A = (2 -5 4) Marpuiara TeCKapyu MaTpUL@HU TOIIUHT.

3 —-75

A A I

Ba

MaTpuia A1 MaTpuliara Kejnajau. SbHu:

1 -3 2|]11 0 O
(2 -5 410 1 0) ~
3 =7 510 0 1
1 -3 2|1 0 O
(0 1 0[-2 1 0) ~
O o 111 -2 1
1 0 0|]-3 -1 2 1 0
(0 1 0-2 1 0) ~ (0 1
O 0 —-111 -2 1 0 0
-3 -1 2
JleMak, A7l = (—2 1 0 )
-1 2 -1
1 -3 2 -3 -1 2 —-34+6—-2
(2 -5 4)'(—2 1 0>=(—6+10—4
3 —-75 -1 2 -1 —9+14-5

MaTpulagapra OUp BakTIa
aIMAIITUPHUIIUIAPUHKA OaxkapuOd A HU OMPJIMK MaTpuIlara KeaTHupcak,

D, 2)

caTp dJIEeMEHTap
I Gupnux

1 0 0
-2 1 0]~

-3 0 1

-3
1
2

2
0
-1

1
(o
0

0
0
1

-3
-2
-1

-1
1
2

2
0

)

XaKHUKaTaH

—1-3+4 2-2
—2-5+8 4—4>=

-3-74+10 6-5

XaM




MYCTAKWJI EYNII YYYH MUCOJLJIAP.

5.13. Kyiiuaaru MaTpunajgapra TeCKapu MaTpuuaJapHu TOIMHI.

1 2 -3 1 2 -3
1) A=<—1 —-1 2) 2) A=<0 1 2) 3)

2 4 -5 00 1
3 —4 5
A:(z_gl)
3 -5 —1
1 2 2 01 3
4) A=<21—2> 5) A=<235> 6)
2 4 =5 3 5 7
1 3 5
A=<27—8>
~1 -3 4
1 3 -5 7 1 1 11
_[0o 1 2 =3 (11 -1 -1 _
N A=lg 0 1 2 8 A=11 1 1 -1 9 A=
00 01 1 -1 -1 1
1 2 -1 -2
3 8 0 4
2 2 -4 -3
3 8 -1 —6
1 100 1 2 -1 -2
_[-1 0 1 1 _[2 5 -3 5 _
100 A=|73 o 1 1] W A={g o T 4 12) A=
1 110 00 65
00 1 -1
03 1 4
2 7 6 —1
1.2 2 -1




MucoJsuiap

MUCOJUIAP: 1. a;=<111>, a,=<123>, a; =<13,6> yu
VIYOBJIM BEKTOPJIAP CUCTEMACUHUHI YM3UKJIM OOFIaHMaraH (dpKIW ) SKaJIUTH
KYPCaTHJICHH.

A 2,2 A3 €ER mapyayn A ay 4+, G+ As0; =0 éxu [<Ay, A, A > +
<A,,22;,34,> + <A3,345,6453>]=<0,0,0> Oyncun. byngan <A, + 1, + 13,4, +
24, + 313,41 + 34, + 643>=<0,0,0> Oy Kyiimgaru Oup >KUHCIU TEHTJIaMajap
CHCTEMAacHra TeHT Ky4JIH.

/11"‘/12"‘/13=0 /11+/12+A3=0 /11+/12+/13=0
{114‘2/’{2"'313:0 ~{ /12+2/13=0 ~ 12"'2/13:0
Al+3/12+613=0 2/12"‘5).3=0 2.3:0

Oxupru TeHriamanap cucremacuau eund, Ay = A, = A3 =0 ra sra 6ynamus.
Jlemaxk, OepuiraH BEKTOpIap CUCTEMAcH YM3HK/IM OOFIaHMaraH sKaH.V

11+312+ZA3:0 ~
211"‘4‘/12"‘213:0
{Al+2/’12+/’13=0

{11+2/’12+/13=0

~{Al+2)'2+)'3:0

A+ 45 =0 d+23=0

0=0

By cucrema yekcus kym HOJb eunnManapra sra. Macanan A4 = 1,4, = —1,4; =

—> — — - _— — —

—1, Oy xomma by —b, + by =6 Oormanum ypunra sra. Jlemak, by, by, bs
BEKTOpJIap CHCTEMAaCH YU3HUKJIM OOFJIaHTaH CUCTEeMaHH TAIIKWIT Kyutaan.V

MucoJtap




MUCOJLIAP: b, =<1,12>, b, =<234>, b; =<12,2>
BCKTOpPJap CuCTcMacugaru Yu3uKJiIn 6OFHaHI/IIH TCKIIUPUIICUH.

A A4,A,,A3 € R jap yuyH A4 E+ Ay b_2)+ A3 b_3) =0 é&kn [<A1,A1,24,> +
<21,,31,,44,> + <A3,245,215>]=<0,0,0> oyncun. byngan  <A; + 4, +
A3, Ay + 24, + 313,41 + 34, + 645>=<0,0,0> Oy KyWmmaru Oup KHHCIU
TEHTJIaMaJIap CHCTEMAacura TeHT Ky4IH.

/11+212+13=0 Al+2/12+/13=0 —
MA+3L,+203=0 ~{ 1, +1,=0 ~{'11;212/1+f30_0
211"‘4‘12"‘2/13:0 O:O 2 3=
By CUCTEMA YCKCU3 KSJ/H HOJIb CHWJIMAJIapra ora. Macanan Al = 1, /11 = -1 ,/11 =

—_— — —

—_— — — - o
—1, Oy xomma by —b, + b3 =60 Oormanum ypunra sra. /lemak, by, by, bs
BEKTOpJIAP CHCTEMACH YM3HKJIH OOFJIAHTaH CHCTEMaH! TAaIlKKJI Kutaau.V

Kyﬁz[ar N BCKTOpPJIAp CUCTCMACHHU YHU3UKIINA OoryanraH ¢ku OOFIaHMaraH
OKAaHJIUMT'MHHU TCKIIUPUHT.

1) a, =<1111>a, =<1,-1,1,-1 > ,a; =< 2,3,1,4 >
2) a; =<1,1,1>,a,=<12,-1>,a; =< -13,1>
3) a; =< 1,21 >,a, =<4,3,-2>,a; =< —5,—4,—-1>

4) a; =< 1,211 >,a;, =< 2,513 >,a; =< —1,3,-6,4 >, a, =<
1,-1,4,2 >

5 a; =<1,1,1,0 >,a, =< 1,1,0,—1 >,a; =< 1,0,—-1,—-1 >, a, =<
0,—-1,-1,0 >

6) a; =< 1,412 >,a, =<3,-9,—11,1 > ,a; =< 2,8,-2,4 >, a, =<
-3,15,5,-7 >

7) a; =<2,-3,1>a,=<3,-15>,a; =<1,-4,3 >
8) a; =<5,4,3 >,a, =<332>,a; =<8,1,3 >

9) a; =< 1,21 >,a, =<2,33>,a; =<3,7,1>




MucoJsuiap

1 2 3 1
MUCOJI. A = % :i 21 _22 MAaTPULIAHUHT PAHTWHH TOIIHHT.
0 4 2 5
Eypm.
1 2 3 1 1 2 3 1 1 2 3 1
2 3 1 2 0 -1 -5 0 0 -1 -5 0
4=13 12 22)7\lo =5 =7 —5/7|lo o 18 -5]°
0 4 2 5 0 4 2 5 0 0 -18 5
1 2 3 1
0o -1 -
0 0 18 %] r@=p@=R@ =3
0 0 0 0
MYCTAKHWJ I YUYH MUCOJIJIAP.
5.8. Kyiiuparu MmaTrpuuajapHu pAaHITMHU TOIMHI.
1)
1 -1 5 7 2 0 2 0 2 2 1 11 2
3 5 1 -1}’ 2 1.0 2 1] 11 4 56 f
7 9 7 1 01 0 10 2 -1 5 -

A e
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CUCTEMA CHUMIIAPUHHUHI (bYHjlaMeHTaJ'I CUCTCMACHUHH TOIIHUHT.

Euym. BGpI/IJ'H‘aH CUCTEMaHHUHT aCOCHUH MaTpULACUHU PAHI'MHU TOIIAMHU3.




1 2 -1 1 1 2 -1 1 1 2 -1 1
4=(25 3 -1} _ (0 1 5 -3)_(0 15 -3

1 1 -6 4 0 -1 -5 3 0 0 0 O

1 3 4 =2 0 1 5 =3 0 0 0 O
R(A)=2 Ba

{x1+2x2_BX3+x4=0
Xy, +5x3—3x, =0

OXxupru CUCTEMaHUHT YMYMUH €9UMU
x; = 11x3 — 7x,4, x, = —5x3 + 3x, Oynaau.

R(A) Oynranu yuyn  5.8-Teopemara acocaH OepuiraH OUPKUHCIU
TEHIJIaMaJIap CUCTeMacu (pyHIaMEeHTaJl eyuMyIapu 2 Ta eduMJaH ubopar Oynaau.
VYHu Tonum yuyH aBBan x; = 1,x, =0 cyurpa x3 =0,x, =1 nebd, xq,x,
JAPHUHT TETUILIN KUMMaTIapUHUA TOTIaMHU3.

X Xy X3 X4
11 -5 1 0
-7 3 0 1

a, =<11,-51,0> ,d,=<-7,3,01>

BEKTOPJIAp CUCTEMACHU YM3UKJIM IPKJIU, OepUiiraH CUCTEMAaHUHT UXTUEPUM €UUMU
d,, @, CHCTEMAHUHI YM3HMKJIM KOMOMHALMACH IIAKIuaa H(Oogaaam MyMKHIH.

bepwiran cucreMaHUHT €4MMIIApH TYTUIAMU
L(C_il, C_iz) == {C_l): C_i =(C < 11,_5,1.0 > +C2 < _7,3,0,1 > ,C1,Co € R}

0yaub, dy,d, Oy BekTOp (ha3oHMHT Ga3ucH OYIaau.

MucoJsiiap
1.5x*- X*+6 kymxamau X°+3X+2  KyIXajra KOJIMKIH OYJIHHT.
2. Kyhnnaru kynxajn koedGUIMeHTIapyd WUTMHIMCUHA TOTTMHT
(X4 - 4x3+2)1°.
3. Topuep cxemacuaan doitnananu6 f(1) Hu xuco6nanr: f(X)= X°.

4, Kyitunaru KynxaJHUHT pariioHa WIAW3JIapUHU TOITHHT




x3- 6x2+15x — 14.

5-mucoa. f (X) =2x°*-5x*+3x—4 Ba Q (X) =X* —3X+1 xynxomapHuHT

KYIIOUTUPUHT.
g(x)- f(x)=(x*-3x+1)(2x* =5x* +3x 1) =

=2x° —5x* +3x® — x> —6x* +15X* —9x + 3x +

+2x3 —5x% +3x —1=2x> —11x* +5x3 + 9x® —3x —1.

6-muconr. f(x)= 2x°> —3x" + 4x* —5x + 7 KymxagHH X —3 ra Oyammgaru q(x)

Oynuamanu Ba f (3) =TI KOJJIUKHU ['OopHep cxemacu épjaMuaa TOaMM3;

2 |-3 0 4 |-5 7

2 |3 9 31|88 271

Ilysait KutG, 63 mEMa
q(x)=2x"+3x>+9x* +31x +88,
Kouuk sca
r=1f(3)=271 6ynam.

l'opuep ycynmu  HadakoT  KYOXaAHUHT  WIAM3JIAPUHU  TOMUIIHU
Te3NaITUPAIN, 0aTKU YHUHT KUMMATUHU XUCOOIAITHU OCHOHJIAIITUPAIH.

MucoJsiiap

1-mucoa. 1. f (X) =2x> —5x* +3x—1 uu g (X) =x%*—-3Xx+1 ra KommuKIH
oynuin Kounacuaan Qoigananuod O0yiamus:

2x% —5x% +3x —1x* —=3x +1
2x°—6x°+2x  2x+1=q(x)

X2+ x-1

x* —3x+1
4x—2=r(x)

Ba nemak




f(x)=9g(x)(2x+1)+(4x—-2)
TeHrnmmKHM XOCHJ KWiIaMu3, 0y epjia deg r (X) =1<2= deg g (X)

2-mucoa. f (X) =3x>+2x* = x+1 un g (X) = 2%% + X —1 Ta KOWIHKIH

OYJIMHT

3% +2x% —x+12x* + x+1

3+ x2Sy —x+l=q(x)eQ[x]
2 4
EC |
2
1, 1 1
XX+
4
—1—21x+l—r(x)eQ[x]

Ba nemax

TeHrmmka XoCI KWJiIaMus3.

3-misol . f (X) =x*+x*-x-1 Ba @ (X) =x*—1 kynxamiapHuHr

DKYbuuu tonum yays 6y Kyxaatapra EBKIN airopHTMH Ty3aMu3:
f(x)=g (x)-1+(x3 - x),
g(x)=(x*- x)(x+1)+(x—1),
(x2 —x):(x—l)-x

Ba JIeMaK ( f (X), g (X)) = X —1 6ynann.



4-mucoa.  Kyitmparn  kynxagmap yuyH M +gN=d  TEHIVIMKHU
KaHOATJIIAHTUPYBUU M (X), N(X) Kymxxazanap TOIUJICHH.

5-mmcoa. Kyiinaaru kynxan koeddunueHtiapu HUraHANCHHA TOTIAHT
(x*- 4x3+2)'°,
6-mucoa. [oprep cxemacunas doitnamanu6 f(1) au xucobmanr: f(x)= X°.
7-mmco. Kylinaaru KynxaJHuHT palioHa WITU3IapUHN TOTIHHT

x3 - 6x°+15x — 14.

1
(x—l)(x2 +1)
AL AxeA
X—1 x° +1
UAFUHINIaH

Mucoa. R na TYFPU KaCpHU OJMU KacpJiapra €iiamus. by kacp

OJJUM KAaCpJIapHUHI HUFUHAMCUTra Enmnaau. by

1 A AXEA
(x—l)(x2+1) x—1 x*+1

A, A, A, napun Ttomamu3. ByHHHT yd4yH TCHIVIMKHMHI HKKajla KHCMHHH

(X — 1) ( x> + 1) KacpJapHUHI yMYMHH Maxpajkura KynmonTupcak

1= A (X* +1)+(Ax+A)(x* -1)

Tenrnuk xocun 6ymamu. A, A,, A; xoeddurmentiapan Tonamus, seau 1, X, X°
nap onnunaru lar oldidagi koeddurmentiapuu TeHrIamTUPUoO,

=1 A A=l
X: -A, +A, =0,
X% A+A =0

VYura A, A,, A, HOMabIMIM yuTa TEHrIIaManap CHCTEMACHHH XOCHII KMJIaMH3 Ba

yHH e4u0,

1
A=2 A=, A==



napuu Toramus. Lllynmait kunuo,

1 1 X+1

(x=1)(x° +1) 2(x-1) 2(x*+1)

oynau.



