D. YUNUSOVA,
A. YUNUSOV

ALGEBRA VA SONLAR NAZARIYASI
MODUL TEXNOLOGIYASI ASOSIDA

TAYYORLANGAN MISOL
VA MASHQLAR TO’PLAMI

Mﬂ(.rqp;.j“g%‘éw: a-4

o

sm-(-_w.lg: -(w.s%'-ﬁ sin X8
2

%_ [a _ Vial_
W/%“m




O’ZBEKISTON RESPUBLIKASI
OLIY VA O’RTA MAXSUS TA’LIM VAZIRLIGI

D.YUNUSOVA, A.YUNUSOV

ALGEBRA VA SONLAR NAZARIYASI
MODUL TEXNOLOGIYASI
ASOSIDA TAYYORLANGAN

MISOL VA MASHQLAR TO’PLAMI
O’ quv go’llanma
5140100-matematika va informatika

5140100-matematika
5142100-informatika

Toshkent
“Innovatsiya-Ziyo”
2022




¥ &9 rla gan
osida B t:
P |3~.U.'*|( k nt-
; Yy unuso? ; mlns.!l.“"‘l ‘ ; sb
A . | tex! 1/.
usoy , odu [Janme
[).Yyun ; yast m
) I: pasartye ()-qut
¢ v i S0 Aalr : 1)
A Jpebra e B— SNl
b holar 10 plamit. - pamd-
B o . dar
misol e L « 2022, 166 . Jat fim S1% 0 5}:1}'“1”’“r
qpsivi LYo - , g Vit gty " mli‘dﬂﬂ
__[”“,,\. i priviedd 1\-"”‘” Ve _— [lan
’ gl o Tl LA seir = 1hu O q
T - 1S o
, enda tpet? } Lt cpalor ma'b“f”ﬂ
i Ty [ ; ris
; J Lodrertls dri , Hv'!”h”
’ / ar bt racdt Ldar? chud ;(;fﬂ"""b poré
! ’ foar 37 g ! i -1 yushgd ye ! (hig! r gilart
’ L2 " T L o . U i = ng kenk r‘;n'nf’ “;'“ .Hjhmﬂ
groi ! R Ty st 1 b fl ” 6 vt -
f i ' i ulenPetett? Jprigd M o gt 9 i Jart Je
4 i ! o ,r[r'-! [ i olleft ”L,‘-'[;'IL'I”[
, o 1 ] fiadl s ar . ﬂu
' Lok’ il ! .-f/d-"}‘ !"U'U
irr ] ) L4
’r , / nfd .”U,mzﬂ
‘ Jrris? ouctt 16
/ 4 J:;[‘”’ \,l)(luc" "
, ) 9
it P anott L 0P 'en'm“"’kr
/ iy 11 il uek0 popt
STLL i , ! bl et ; y 04 i!,uﬁ‘f’ " 1”,.:0-7
‘ . ’ Y7L ol
' ! S 1T A v o W e .g.’ﬂ"'“
i ‘ sigee U ! ¢ LA ol 4 wame wame
! i 2 S
(g yoprdt! gt ' Id4 £
o ‘! R i PTIILL 7 ) qutf
' e £ ettt g e Y aop® o A
4 i sl i e i
) v/ il Jer 1 oL I I ﬂ!f“' / ﬂ,‘d i
T ot 1 ot it Jec™ ok
e Tl AL od ar ol ho0
! 17 o prif npt " F ! “H""-” A Hg",I‘r‘A l‘!ré, Lf !ﬁ":t?
4 1 1if gt TN : ks i
< Al ! g ! e 1a- "
gt 4 T ' e M ’h t‘f’” u"'“i v,;'f""""f i
1 ; f”” ettt 1 eI ol k ] L'”][ ,;jl’frs 0!‘&
‘ Jotart ! il 10 ) s d of ™ 5!’-"“8‘ al
f it MY 10 (e astil hlert e Y s ()f ogie
‘ j o o [“[. 1 'L‘{—.IJL 4a8°°
it cdne , ust! o & u'”‘] 1 ’{]}1"‘
' ] = rf ."*" fiis ! vl ple Ch s "1'£"1"1” ﬁ:s ’ \2
Py Jotstt2 T ;o ol / y wd e at! beto
pon s I s e et partt and pusuiﬂ
2! Lt ol wit I's if? A%
) pridd forit? apl ! [¢ y
i Ll B e o 0 qualt at A g
m apel ¢ i W LLipen dots® on
, I3 ‘ i} JHIt
{ il i ()} " .
s jrt! I b ._yjgl
/ / he
L 7] s i e J 1ir
cpppdt? ! &/ ,rpHU. it ¥
pricd ol ! cr a 1”11 7022
gt O < us t oV 22
! ] Pr‘)l S a ]ﬂa ‘[ ﬂus p 90
reat! R ofl A iy?’
. i ‘ fs
ilar y Vv ov¥ L iyd”
h oh us 15y
ov?

IX MODUL. CHIZIQLI AKSLANTIRISHLAR

ﬁ 21-§.Chiziqli akslantirish. Chiziqli operator yadrosi
va obrazi. Chizikli operator matrisasi.

Asosiy tushunchalar: chiziqli akslantirish, chizigli operator, operator
yadrosi, tasviri, defekti, rangi. matrisasi.

F sonlar maydoni ustida aniglangan U vektor fazoning V vektor fazoga
akslantiruvchi ¢ akslantirish uchun ushbu

L @ +x:) = @(x) + 9(x:).

2. p(Ax) = Ap(x) (AeF) shartlar bajarilsa, u holda U vektor fazo V vektor
fazoga chizigli akslanadi deyiladi.

U fazoni V fazoga chizigli akslantirishlar to’plamini Hom(U,V) orqali

belgilanadi.

U vektor fazoni o'zini o'ziga chizigli akslantirish U fazoda aniglangan
chiziqli operator deyiladi.

U vektor fazoning ixtiyoriy ¥, va x: elementlari va U da aniglangan @

operator uchun QJ(;1+;‘3) :qo(_—n)+q)(};) tenglik bajarilsa, u holda ¢ ga U da

aniglangan additiv operator deyiladi.

Agar A ixtiyoriy son bo’lganda U fazoning ixtiyoriy ¥ elementi uchun
@(Ax) = Ap(x) tenglik o’rinli bo’lsa, u holda @ ga U da aniqlangan bir jinsli
operator deyiladi.

Agar Vx e U uchun tp(}) =0 tenglik bajarilsa, u holda ¢ operatorga nol
operator deyiladi.

Agar VxeU uchun e(J_r)z;c tenglik bajarilsa, u holda e ga ayniy (birlik)
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operator deyiladi.




Agar VxeU - -
: A€ P uchun o(x)=jx tenglik bajarilsa, u holda ¢ ga

0'xshashlik Operatori deyiladj.
Agar Un f - . e - = x A
bajarils azoming ixtiyoriy x vektori uchun  f(x) = g(x) + ‘P(x) e
ajar l "
Jartlsa u holda £ ga p va \p operatorlarni

eyie indisk deviladi viu w+F =/,
orqali yozitadi. ng vig'indisi deyiladi va u @

Un fazomn
£ 9o : i
1 Plamigy # ope Sy Yordamida nolga akslanuvchi barcha U]cmcmlﬁﬂ
ratornj . .
ehizigi o N Ng vadrosj deyiladi va Kerg orqali belgilanadi- ¢
0 » <
PU | fazog 4 e ‘chovi shy Operatorning defekti deyiladi
" stiga ¢ ¢ . g delek Ailadt.
PCratorning o} - —_—
g g rangi deyj|gg; ® 0brazi deyilad @l obrazning o’Ichovig?
Agar .
”<k (xpxza-..,xn)EU bo,llb e )
TSN bo'lsy. » PN =p(x x,,..x )3(-\';--":""')(lk

ya'nj

"9 opera i
tor n o . B |
'tkay ’Ichovlj fazodagi vektorni k © Ich

fazodag;

“PRA8l vektor
8o

” Uvchi .

ilad;, OPerator borys, |, holda ¢ ga pmcklsivulm’chl

DPCI‘ath de},

g lsin. A 8anbolib, e, o, oo (1)

O'lsa, y b b ? operatgy V. o 0"
&), Pey) _ " '320da aniglangan chizigli ope!
(0(;,)___ , -,(D(en)EV, vektorlar (1) Bagls wpgsll chiliq“

‘f(’dﬂ]anam S e, - azis orq

matrisa ¢ chizigli operatorning (1) bazisdagi matrisasi deyiladi.
¥ wva @(X) vektorlaming (1) bazis orqali x=0¢e +.+BE .
p(x) =y +... +y,2, ko'rinishda ifodalansin. ¥ va @(x) vektorlarning (1) bazisga

nisbatan ustun koordinatalarini mos ravishda ushbu

i 7
M(X) = A . M(p(x) = £
B, 7.

ko’rinishlarda belgilaymiz. U holda VX ¢V, uchun M(@(X))=M(@)M(X) tenglik
bajariladi.
Agar F maydon ustida A4, B € F£™" matrisalar uchun teskarilanuvchi 7" e F™

matrisa mavjud bo’lib, ular uchun B =T7"AT tenglik o'rinli bo’lsa, u holda A va

V matrisalar o’xshash matrisalar deyiladi.
F maydon ustida V,, vektor fazoning (1)dan boshga E', . E"z 5 iy Z"" (2)
bazisi berilgan bo’lsin. (2) bazisning vektorlarini (1) orqali chiziqli ifodalaymiz:

;'l =ﬂ“E| +ﬁ11;: o O ﬂ,d;n,

;': = [31:;, + ﬁ::;z St ,B":E.,,

E'n =ﬁlvr;: +ﬁ:"(-31 .ot IBM;”‘

ﬂll ﬁil ﬁi"
U holda T = P B e B matrisaga (2) bazisdan (1) bazisga o’tish
ﬁﬂl ’Bﬂl D ﬁrm

matrisasi deyiladi.
x vektorning birinchi va ikkkinchi bazislardagi ustun koordinatalarini mos

ravishda M(x) va M‘(;c) deb belgilasak, u holda V;EVH vektor uchun

M(x)=TM'(x) va M'(x)=T"'M(x) tengliklar o’rinli bo’ladi.




Va fazoda aniglangan ¢ chizigli operator uchun M(@) va M'(@) lar @
chizikli operatorning birinchi va ikkinchi bazislarga nisbatan mos matrisalari

bo’lsa, uholda M'(p) = T M(@)T tenglik o’rinli bo’ladi.

Misol. i =
isol. Berilgan f(x)=(x, - x, +x,; X);%,) akslantirish chizigli operator
ekanligini isbotlang va uning rangi, defektinj aniglang.

Yechish. Chiziqli 0 ;
chish. Chiziqli operator ta rifiga ko'ra f akslantirish berilgan fazoni 0'ziga

akslantirishi v L w - - ;
k Irishi va f(a+b) - f(a)+f(b). f(/‘lu) = ;J(a) Shar{larga bo'ysunishl
erak.

1 R
) VX,J €R x:(xl,xz,x3),

= £ Y(¥,¥5,¥5)  lar  uchun _f(;‘+;')=
=S +pix, 4y, +y))=(

X1+ —(x, Vi) +x, VX, + ¥y +_v2):
l:

“bn i) -,

Ivektorlarni qo’shish ta'rifiga ko'r.

' Vi) = f(X)+ £(3)
DVxeRvavgepR lar uchun |
flax)= flalx,x,,x,)) =

=a(x __f((mhmz’ml))

1T X, +x3;x,;x1)_—_a_f(x)

3) defect f topish uchyp Ke
i

@’rifdan f(;)=6shanni o /i aniglaymiz, Ko f:{;u(}):ﬁ}
noat antiruych; )
Vektorlarni topam
pamiz:

f(x)=(xi"‘x2+.\'3; X)=0 Bung
- ndan

X,
X

175 +x, =
X =0 =0

2) defect f =0
3) rang f =3
Misol. Agar M-e¢

Ny

.2,.é, bazisdagi. M'-€ ,é,,¢é,- bazisdagi
f(x)= (x,,x,x5) operator matrisalari bo’lsa, u holda

a) M(f(x) = M(/IM(x)

b) M'(x) =T "'M(x) A M(x)=TM'(x)

V) M () =T '"M(OT AM(f)=TM' (/)T shartlar bajarilishini tekshiring.

x=(131); ¢ =(1,0.2), & =(2LD), & =(13,0)

Yechish. 1) Berilgan f(x)=(x,,x,,x;) operatorning e1,e2,ex bazisdagi
matrisasi M (/) ni topamiz. Buning uchun f(;| ).f(E:),f(E;) vektorlarning
ei.e,es bazisdagi chizigli kombinasiyalarini aniglaymiz:

f(e) = £((1.0,0)) = (1.0,0) =1-e, +0-e2 +0-e3

f(e2)= 7((0,1.0))=(0,0.1)=0-¢ +0-e2 +1-e3

fes) = £((0.0,1)=(0.1,0)=0-¢, +1-e2 +0-e3

Chizigli kombinasiyalar koeffisientlaridan matrisa hosil qilamiz. Bunda

fle) (i= 1,3) ning chiziqli kombinasiyasida qatnashgan koeffisientlar ustun qilib

voziladi:
100
M(f)={0 0 1}
010

2) M(f) matrisa yordamida f (x) vektorning ustun koordinatalarini topamiz:

M(f(x)) = M(f)M(x) dan

100)(1) (1
M(f(x))=|0 0 1[|3|=|1]nihosil gilamiz.
010)\1) {3
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bo’ladi.

1 121 13 1 1
Olingan natijani tekshirish uchun operator talabini x =(1.3,1) vektorga 31=|210 -é = |3|=|3].
Gollaymiz f(x)= £(L31)) = (113) kelib chiqadi. RS, VoAl
3) Berilgan birinchi bazisdan ikkinchi bazisga o’tish matrisasini topamiz: Demak, 7,7 "' to’g'ri topilgan.
f(E.l):a];|+azgz+a3;3 4) f operatorning 1- va 2-bazisdagi matrisalari orasidagi bog’lanishni

o’rnatamiz:

f(;z) =Be + e + fes

f(“ _ _ -3 51 100Y(121 1—351 121
e3) = -
Te)=nea+ne s pe, -U'(,f'):T‘i.U(f)T=% 6-3-211001]|210|=—16-2-3/1210|=
Bund ” - =7
M N002)=020)=13 +2.3, 40.3. 2173)l010) 013 273)\013
- - = -1 0 12
f((z,l,l))~(2,1,1)=z.el+1.ez+|_;,_: I A
O3.0)=103)=1.2, 40,5 .= - I
4 @ +0-e2+3-¢; kelib chiqadi. 4.0 1
Birinchj bazisdan ik; hi . 121 Tekshirish uchun M (/)=TM' (/)T tenglikka topilgan qivmatlarni
Inchi bazisga o'tjshy matrisasi 7 =|2 1 0| dan ibordt qo’vamiz:
Uningl\‘zskarisini topamiz: 4l 100 12 1 -1 0 12 1 -3 51
121)1 001|=|210|- =2 7-3|=/6-3-2
210010~_032 12119 ¢ 010) (013 4 0 1 ~2 1 3
=3 =21-2
SR 013(,01;)"0’3001~ 100 7147)(=3 51 121)(-3 51
L2050 g 007-213 00|=$0721 6-3- =%-013 6-3-2|=
0oy —y LOo -y 4 o 010 1470/ -2 13 210)\-213
- g;o%_%‘%. 700} (100
=% 4 =Hoo7|=]o01]
070 010
Demak, berilgan misol to’g’ri yechilgan.
1, =)  Misol vamashqlar
=74 1. &F sonlar maydoni ustida aniglangan U vektor fazoda aniqlangan additiv
%
7

operatorning quyidagi xossalarini isbotlang:

1.1. ¢(0)=0.



1.2 gfx) = ~Ax) (Yre U,

1:3; (p(r:{-)-_-,rw; H"EQ)_

1.4, oy, — > = -
P(x; X:):fP(X:)—C,D(I;) (\7’;',‘_;: cl).

2. 9 operator chizigli o
elementlarj +

Perator bo’lishi uchun U
a A,

fazoning ixtiriy X 64 X

+ A %) = Apix) « Agpix:) tenglikning

R L s T ST S e e

611, f(x)=(X2+x5:0;x;- 2%+ X3).

6.12, f(x)=(0:x;:-2x2+x3).
6.153. [(X)=(x) - X2+ X33 X335 )
6.14. f(X)=(1-x+X3:x3:X; -2%2 ).
o 7. 6-misoldagi chiziqli operatorlarning rangi defektini aniqlang.
8. Nol bo’lmagan chekli o’Ichovli vektor fazodagi @ chiziqli operatorning

rangi ¢ chiziqli operator matrisasining rangiga teng bo’lishini isbotlang.

9. Berilgan chizigli operatorlarning rangi » va defekti ¢ ni toping:

ki ko ) 0’lsa, u holda Vxell, AeP (i= 1.n) uchu? - 1 2 45 10
1 %1+ 4 x, Yo+ - _ ! -1 1 2} W 1 1)
S & el wXn)= 7 ) = - N ik
o'rnli bo’fighjn isbotlang )= Aotx)+ AP(x:)+ .+ A A x0) tengli 1 2 3 1 2 3
4, NQ] ' - - 7
Operator ham chiziqli Operator ho’|j 93.|-2 -4 -6|. 94. [-2 -1 -1
5.8 .3 = O lishini isbotlane %
165,04, ‘Jeklorla]‘ni 5 — e 4 8 12 0 3 -1
ekslantirisp Mavjudligin gy | b, b, vektorlarga o'tkazuychi yagona chiziql L3 1 2
Sbot ang va yn; 1 0 2 -
5_1. = a un]ng mﬂll’isasin' : - 1
SIni toping: -1 =3 -1 -1
ping: 9513 1 1 9.6.
1 1 2
-1 0 3
2 2 4
1 -2 1 2 I 1 0 1
2 1 0 1 -1 0 1 1
9.7. . 9.8. .
3 -1 1 3 0 1 1 3
4 -3 25 213

10. @ chiziqli operatorlar yadrosi shu operator qaralayotgan fazoning

fazoosti bo’lishini isbotlang.
11. 6-topshirigdagi chizigli operatorlar uchun quyidagi shartlar bajarilishini

tekshiring:

a) M(f(3)=M(D-M(3);

b) M (F)=T '""M(3) A M(X)=T-M’(X):

QM @BO=T""M®O-T A MO=T-M(H T

1.1, %=(1,2,3); €"1(2,1,0), €2(0,3. 1), €3 (-1,0,2).

11.2.  $=(6,-5,13); é7,(3, 1.-2). @72(1,3, 1), & 5(1,5,0).

11



T

3. x=(1,2,3), €’ 1(1,0,3), €°2(1,1,-2), ¢ 5 (2-1.2) ﬁ n.§mmm;]§fsgﬁmﬁﬁfmmqhd§mm
e = d' » L 1), e75(1,2,3), ¢ 5(1.3.3).
11.6.. ;‘—'((Z,j;:;ﬁ); ’('-(]le’ 3"1}‘ ¢ .:(3.3.4.]"j. e :(1.4,3,3) Asosiy tushunchalar.: chiziqli algebra, rangi. chizigli algebralar ustida
117, 3= (3,1,9);' 'é’: | ’7 ,3;)‘ ‘C” a;-!. 2,3 }: é ;(-1,3.3). amallar, operatorlar chizigli algebrasi, chizigli operator xos qiymati, xos vektorlari.
11.8. X=(6,-4,5): &, 2,‘ 3; 2';{(1, ?;4;')6;”’4':)' F maydon ustidagi V chizigli fazo elementlari uchun quyidagi shartlar
9. 3=(501y, & (]_2'3')’ e slela.0). beifarilsa,
.10, F=(45,2); §=] (7- la ; e—?(-l,E, 0), ¢ ;‘(-1,2,1). 1.7 € V(VR.¥ € V);
L, 52(3}3,_2”’ E,:(T-l,;ﬂ, f,zm'—l- D, €5(1.0-2). 2.§(gz)f(‘VE (VX.y.2 e_v).__ -
IL12. %=(567, s (2»3,0), i”z((), LD, & 5(1L0.0). Z.:&j 7:) ;{txz;a }(y +Fz);<4.=_yx\~;zx(ﬁ,y,z eV)
L5, Wiy, 4, E*. 23,0), 2°5(0,2,3), 6, (2,0.3). MXY) = (AX)Y = X(AY)(r e F.YXY € V)
h €1(4,0,4), 5,0, 4,0), € 5 (0,4.4). u holda V fazoni F maydon ustidagi chiziqli algebra deyiladi.
Agar V chiziqli algebrada zey=7yex (vivel) shart bajarilsa, V
X T kommutativ chizigli algebra deyiladi.
akmﬂaSh llChUIl Savo]la[ V chiziqli algebraning rangi deb V fazoning o’Ichoviga aytiladi.
1.

_ V fazo & maydon ustidagi vektor fazo bo’lib, ¢ ¥ lar shu vektor fazoning
b i 10
2. Ad Perato Ailadi - . .
3 ditiv, bir jing|j Operatorlargy r deb nimaga aytiladi? chizigli operatorlari bo’lsin, u holda :
- Nol, b misol kel
Irlik operatori, it <= clliring 1) (@ +p)F) = @(X) + iy (3).
4 0 xshash|jk & NMimaga aytiladi?
i : ? . -
5. . Procktsiyaloyep; 2) (A@)(FE) = Ap(F).
Chizig}j OPeratory; OPeratorlar ta’rifin i
6. Chigt g™ Y800051 Bty ¢ y 3) (Pw)(®) = pY(F).
ratornjn . 4 bering.
7. Chizigj; & Obrazin , : e
1 miso] y . L H V.,V) to’plam &F d stida vektor fazo tashkil giladi.
¢ A Operator Yordamida tushuntiring. GIRLLYGR gt MR s 1

s risasj
hizigi OPerator ryy, inday top

iladi? <Hom (V,V), +, {a);‘|AEF},-> algebra V vektor fazoning chiziqli

operatorlar algebrasi deyiladi va quyidagicha belgilanadi:

End V= <Hom (V,V), +, {o,

/”LEF},0>.

U va U' algebralar & maydon ustidagi chizikli algebralar va @:U>U"
akslantirish biektiv akslantirish bo’lib, quyidagi shartlar bajarilsa:

@(@+b) = @) +ob);

13




PAa) = Jip(a); 121 0jt o o oyt 21 ofl 0 0
- 010 1{0 o 1 off0o10 1[0 0 I
(;U(Gb =ola). ol - iy £ =% iy
. V=0@) 0B, Va,b e avj e 001 —42 -1 -4 0| (001 —42 -1 -420
u Oldaq)aksjamiri - 1 1 1
Sh aL; 7 PRI . . . -7 i 5 —— _ 1 —
Kompleke Son]af va U chizikl algebralar izomortizmi deyiladi 0 b =31 =1 ~F 1 000 1 3 3 3
maydoni ustida e . /

chizig]i > Aydoni ustida qurilgan V vektor fazo va  @:Ve =t 1 210

qli operator berilaan 1ooie: 1 00 0) : ¥ ¢

: £an bo 151[]. UShbll q’)(f) = /Ji( Yrel | x# 6 AE F) 1210 l —l _l‘

“nelikni qanoatlantinyyep; R oro 3y 1L |09 573
(44 39t ohiod 1t . i . = vektor _ 2 _

esa 1 xos Qiymatga mgs kel W chizigli operatorning xos giymatt. ¥ vek 001 03 3 0 3 e % % 0 _% =

A uvehi xos vektori devijadi o001 1 _1 1 1, i

A7onin 5 = ) eatol 3 3 3 -3 3 i

a, q £ ¢&,8,.., €, bazisida ¢ chizigli operdt 0 00 1> - ?
11 " -(J!"

i L Lzool _1, 4)y(tooql 1 2
e Matrisa yordarm: _ - 3 3 3 33 3
i amida berilgan bo'lsa, |4—- AE| =0 u:nt_;lurmgﬂJ 01 ool _1 5 i o dl I . i

- SN - 3 3 3. 3 3 3

2 o)
1ziglj Opcrammmg o 001 0= l 0 ._i 0 01 o= _1_ 0 _i
rakterisyik tengly 3 3 3 3 3 3
iy masi deyilad; 1 I 1 . 1 1
T 10 000 177 3 3) 000 173 3 5
Berl]gan Az 20 10
T -1 1 0 2
0
010 |°Peratorga teskari operatorni toping- 1 Z1 0 1
Yeep; 1 109 At == .
|8 s h: Berilgay 4 302 1 0 -4
SKari may, ! “* Operatqy ) -
158 topilaq 82 teskary Operatorni topish uchun A mamsasﬂ 1 1 3 -1
1 21 0yy-1 1 0 2 1 0 0 0
201 0|1 =10 1 01 00
Tekshirish: = =
3l0 10 1|2 1 0 -4 0010
1 1 0 0)i-1 1 3 -1 00 01

Misol. f chizigli operator (@) bazisda 4 matrisa orqali, ¢ chiziqli operator
(b) bazisda B matrisa orgali berilgan bo’lsa, 4 f +2¢ operatorning (e) bazisdagi

matrisasini toping:

(@):a =(L]), a2 =(2,1); A—l 2).
a’al_(sLa?_(w), _3 1’
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e T

1 66 64
B):b1 =(23). . - 0 1 10) 2(33 32) (20 40 =
( 1), 2-—(3,2]; B: : 4f+2¢)=4 +: = 5 5 =
2 3 -1 -3)"5(-13 -12) \-4 -12)7| 26 24
Yechish: o i 5 5
(a) bazisdan (¢) bazisga 0'tish matricasini topamiz:

= (L - 166 264

=D =ler+1.ey; g, = = - 12 5 5

B @=Qh)=2-¢,+1.¢;; va 7'_[1 IJ - 216 584

O'tish Fiiyisasi — it

ish Mmatrisasiga teskari matricani topamiz: 3 3

LA o) (1 4 ' 1 0 1
o 17y . Y-t 91 2 -y & . : .

9 L) o =I-1 1)7{o 11 _‘-J bundan 7 "( i ..[ : Misol. | 0 1 1 |operatorning xos vektorlari va xos giymatlarini toping.
3~m.150'|dag|'l M‘(f) -7- s 3 1 O

1
M i
AT bog’lanishdan foydalanamiz: Yechish. Berilgan operatorning xos qiymatlarini topish uchun [AE—A4|=0

Min-(~1 2
(f)_(l ‘]}(11 2])[1 2)‘{5 0] 12\ (s 2 1 10 tenglikdan foydalanamiz.
— 1 [ = [ J:[— ][ 3
=i k==l

Ahe ~2 1) | .4 1 00 1 0 1 i-1 0 -1

a: Oe . 1l _ _ g _ 2_ g _
Peratoming () bazisdagi mar: . . [ S 10 A0 1 0|-[0 1 1]l=| 0 A-1 =1|=A(A-1)=3(i-])=

£l matrisg
Endi (b) payicg Mo Zs) 001) 310 |-3 -1 2
1S an (e)bazi —_—
T Sga 0'tjs| S 5 B
'f’l‘—‘(2,3)=2_‘-21 2 sh matrisasip; topamiz: (A-DAA-1D=-4)=(A-)(F-1-4=0
: 2

3"-’1+2-£»3 1+417

Bundan 4 =1, /L/x =
3 } Unin s - ) |
2 & teskarisini lopamiz: Endi, berilgan operatorning xos vektorlarini topish uchun (4—AE)X =0 |

Xos giymatlarni topamiz.

0 20 1 gl—2, tenglamadan foydalanamiz. Bu tengliklaming noldan farqli vechimlari berilgan
A ~ =5 3/
R {0 1 3/:S __/;] Bundan , operatorning xos vektorlari bo’ladi.
° 5

A, =1 uchun xos vektorlarni aniqlaymiz:

1o 1) (1 0 0))(x) (0
isdag; (A-E)0=0= [0 1 1|-]0 1 Off|x,|=|0

Mgy 1(~2 &1 matrjg i

(w)hg[ 3 : ](0 B2 5 4sini topamiz; 310 (00 1fix,/ \0
5 =22 3 [3 2}:_‘.(6 7] 2 3 1( 33 32J
Cm Sl =

a-k:(e)bazjsdaf ; 2 -3 (3 2-]—5[—13 ~12 00 1 X, 0 _\'3:0 IIER
1( g ratormatriSasi 5 19 _ &l 0 1|lx,|=|0[=2] x=0 o {x, =-3x, |
I\~13 ~17 | tep =1 _3/5 © operator matrisas! 31 -1)lx,) (0 3x,+x,-x,=0 % =0

?" g'UhUIda

Demak, 4, =1 xos qiymat uchun berilg @Eﬁ&%gg%ﬂ.glgggﬁil_ﬂ( '
17 INBTITUTI ARM

Ne_oL99/6




{(x, =3x,,0)| YMERAX 2 0}

A 1-V17

S — 1 u - -
Ch c s )
2 n X0s hcl\l()l la”” 1DDLHT||/.

(/1-—&5)){:0 o (,1

. I_\"’]_?- m
—F

2

t0’plamdan iborat.

JX:O <>

S R A S TP P T e R A VT P R rom e o

————————

1 . .
A= +_, uchun xos vektorlarni topamiz:
1+;/ﬁ 0 0
Lo 1 0 1 < x, 0
1+v17 1++17
(1— : 1;,}\':0@01 1-| o +;/— 0 |lx|=|o|l=
- 310 - x,) \0
0 0 1+17
2
T
- + 17 0 1
2 o %,
g 0 _1+;f17 I x, |= o=
. IH 1+17 |\ %3
: T3
- -J17
x, +x; =0 = x +x;=0
2 2
4 l_;/ﬁ\-,er]:O <::><l_;/l—i_\'2+x3=0 —
: 1+417 1-17
X , ————x;=0 Xy — %3 =0
2 2
1-417
= x +x;=0 0
2 X, =
T
9 ;/ﬁx:+x3:0 < qx,=0.
-2x,=0 =
Demak, A= e L xos qiymat uchun xos vektorlar mavjud emas.

>  Misol va mashlar
L.f chiziqli operator &,d, bazisda A matrisa, ¢ chiziqli operator b, b,

bazisda V matrisa yordamida berilgan bo’lsa, f+¢ operatorning matrisasini toping:

L - P 37 -13
o [ _(1,—__),0:(3,_5): = 108 —38 3
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} i 1
= - : by b (-1.-2), b o(-3.-4): V=
b=(2.b,25), p- ( : J e A [

8'
-9 10)

bi=61.5,51). 2(3 . ZJ

g}
1D -

0 2
: 3.5.(a): @ (-7.6). ax(5.-4): Aﬁ( ];

% &' =(7=3)’5; (2,') A= (3 A
1

(SO RV

5 - 5 =5
(b): b 1(2.-1). b 5(-4.3): v=(_4 i ] S3f+9.
6 -6

37
2. f chizial: 3.0. (@) a(1.-1). aq(-2.1); A=( J
chizigl Operator g ST g i " 1 5 4
; =1),d,(7,2) bazisda 2l :( - ) matrisa,
b 2

3 B 15
(b): b 1(2.1), b o(1.3); v:[ ); 26+59.
302

N =325, = (43 bazisda ;g:[— 14 10\| matrisa yordamid? L e U W
0’lsa, g OPeratomi o =21 135) . (-.-.{a bi | Va.beR. i"=-1} to plam R maydon ustida rang g g
30 f chizigji - & Matrisagin; toping, bo’lgan chiziqli algebra tashkil etishini isbotlang.
bazisqy v atrisa Orqali b(a-) Pazisda A matrisa orqali, ¢ chizigli oprator (&) S. Barcha n-tartibli kvadrat matrisalar to’plami F™, & maydon ustida rangi
atrisasin yq,; ilgan borlgy, Atue  operatorning (e) pazisdo® n’ bo’lgan chizigli algebra tashkil etishini isbotlang.

6. Berilgan operatorlarga teskari operatorni toping:

0 -1 -1
6.1 4=|" OJ_ 62. A=| 1 2 3
L = ~]
1o 1 2 1111
01 -1 -1 01 11
_2 = .4. A:
6.2, 4 54 83 4 6 00 11
4 2 3 | 0001
(5 4 62 =79 3212
00 2 3 7525
6.3. 4= 6.6. A= -
6 5 183 201 009 4
0 0 3 4 0 0 11 5
2 5 4 1 3 5 -3 2
1 3 21 4 -2 5 3
6.4. A= 6.8. A=
210 9 7 7 8 -15
3.8 92 6 4 3 3
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12 3 4 "f} 0
65 42|23 1 2 0 0
| -1 6.10, ! )“ |
1 0 “2 -6 ' ] (0

- T
Quy:dagl chizigli Operator|

7l (2 4
1 a2 7‘2.(2 U"‘
] ' 2/-
-3 ¢
7'3-{~1 -2 3 2.0 0
3.
-1 il 4 74 0 3 2
6 . \0 -2 3]
75. |3 =5 ’
2 3] 0 1 0
g PR 76.1-4 4 o
{ =9
L (l) 0 g 0 < 1 2
5 0o 0 3 -1 0
A e B 1
0 1 3 0 5 20
- - J
SRl
O 00 3 -1 g
2 1
0 4 7.10, 1 0
L 30 5 _4f
4
1
iy Chizi X
qli
2 Oper.
5 (e at,
hizig) "lar ugiig Uchup savollar
3 Chis: Zeb, A qangy
il gy, Mimag,  AMallar byjarijagio
: Matritsalar Otlar alge Wtilagjo
hizjg. iq) "asi deyy .-
ql qli a) nj .
5 Chiziqll-o eratﬂmin gebrasini sh g aytiladi?
aygy, . OPerag,  Cokarjg;  uring,
l]a_d t()rnin | qaﬂd
8 xo5 . ¥ topilagjo
lymaﬂar

3

22

X0s  vektorlari

(ST S ]

5

B ;i topiné
aming xos qivmatlari va xos vektorlari top

X MODUL, CHIZIQLI TENGSIZLIKLAR SISTEMASI
ﬁ 23-§.

Asosiy tushunchalar: chiziqli tengsizliklar sistemasi, yechim, chizigli

Chizigli tengsizliklar sistemasi.
Qavarig konus.

kombinatsiya, qavarig konus, yo’ldosh sistema.

Ushbu  ax +ax, +...+ax, +b20 (1) tengsizlik R haqigiy sonlar
maydoni ustidagi n ta noma’lumli chiziqli tengsizlik deyiladi. (1) da xy, X2, ..., Xo—

noma’lumlar, a,, beR (i = m) esa koeffitsientlar deyiladi.

Agar (1) da b=0 bo’lsa (1) ni bir jinsli, ##0 bulsa, (1) ni bir jinsli bo’Imagan

chizigli tengsizlik deyiladi.

a,x, +a,x, +.+ax, +b=20 i=Lm  (2) sistemaning  barcha
tengsizliklarini qanoatlantiruvchi x,=ay, X2™02...., Xp=0n sonlar (2) sistemaning
yechimi deyiladi.

Agar (2) tengsizlik bitta ham yechimga ega bo’lmasa, ya’'ni

0X,+0.X2+ ... +0.x,+b>0 (b<0)  bo’lsa, u ziddiyatli tengsizlik deyiladi.

(2) sistemaning tengsizliklarini mos ravishda k:>0. k->0,....k>0 sonlarga
ko’paytirib, ularni hadlab qo’shsak hosil bo’lgan ushbu tengsizlik
i‘,k)aﬂx1 +ik,a,2x: +...+Zm:k,a’mxm +> kb 20ga (2) sistemaning
1=l 1=l J=l J=l
manfiymas chizigli kombinatsiyasi deyiladi.
Bir xil x;, X, ... .X, noma’lumli ikkita hamjoyli tengsizliklar sistemasidan
birining istalgan yechimi ikkinchisi uchun xam yechim bo’lsa yoki ikkala sistema

ham hamjoysiz sistema bo’lsa, ular teng kuchli sistemalar deyiladi.
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V i ko’chi . jga
ektorlarni ko’shish Va manfiymas haqiqiy songa ko'paytirish amallan

nisbatan voniq e N o
YOpIq bo’lgan V yekior fazoning vektorlaridan tuzilgan bo’sh bo Jmagan

to’pl _
Pramea V vektor fazoning qavariq konus; deyiladi

¥ i ok iqls a ks a\'lil'ib
uzi] a’lumlar sonini bittaga kam
84N yangi sistemani her: .
mani berilgan Sistemaga yo'ldosh sistema deviladi.

(2) sistemadan,
2x
1 N n? X" ?_Ql’ R 20‘
2= Xy x> 0 o
" 21 R, >0, . .
(3) sistemani hosil gilamiZ:
X : Tt
P n -\',, > f R, >0
Bunda Pq = T = _
n ! Qﬁ(a;}p"ﬁ:[q} _ o
k20 (r=1,r) sistemani hosil gilamiZ-

S, old?
ikkinchi bok tengsizliklari bo Imasa. ! b

8
sislcmﬂd

s o'1dos?
hinchi blokjar bo’lmasa, u holda ¥° ]

J h L, bLl 1 3 nlﬂg
Mlari sifagigq Xtiyorjy temang yniy (0>0) deb garash V2 "
- n £ . 4
d Chiziql t Sl rifimetik vektorni olish mumkin
CNpei:
A gs‘dlklar SiSIGmasi . ) Su”ﬂrdﬁ
X, il N algebraik va geometrik U

7
—3\’.—351—1_\, —zéé.\', x,2—-=
: 2. 2 2 27 4
2 1 11 11
= —»3_1'.—35:1-1,1: = —us—x S 2-— X, 2-—
’ 303 303 10 10
-3x,-3<4-2x -7<x2 x, 2=7
x; = =1 deb olamiz. U holda,
1
X|S—+l x, <1
2 2 1
2 1 o
NS ——— ey x'_3c:> 0<x Si
33 <B '3
X €442 =
3-3<x % =0

X, =0 deb olsak. u holda berilgan chizigli tengsizliklar sistemasining Xususiy

yechimi sifatida (0;~1) vektorni olish mumkin.
= ) chizigli tengsizliklar sistemasini tashkil etgan 4 ta
4

tengsizlikning har biri tekislikda yarim tekislikni bildiradi. Ularning umumiy qismi

berilgan sistemaning yechimi bo’ladi.




Chizigli tep gsizliklar

koordinatal
sislemasidagi A4

sistemasining

24y siniq chiziq bilan che

yechimi  Dekart

garalangan sohadan iborat.

X +x <2 i
; I
. 2x - x <] . etrik ust
Misol. i izigli tengsiz]ikl. sistemasini - geom
35 4 2. <3 chiziglj tengsizliklar siste
= =X 5] aﬂi
: . soi form
Yechip, Manfiymas Yechimlarj Orasidan berijgan f=2x +3x, chiziqh
min : : )
1mal|asht1ruvch| va makmmallashliruvchi nuqtalarini aniglang.
Yechigy,
A
B
i
A
A Dt orm ) A
3k31mal| htiru\,r 'nln'la"ash[iruvch] nuqtalar
IHUq[a (
=1:3)
: Sty s
M!SOI 3xl =0 A
it 9 i avarlq
t ol w:
Konas . iR 12 : engsmhklar SiStemasi yechimlarining 4
S ki ’
\%
YEChis;, Irlay,
konyg; Uning 11 sli ¢ izig); gsizli qa‘,ﬂriﬂ
Imsﬁchiziq]i yeehlmlan o IKlap Sistemasi vechimlarining pif
; ' Orag
lklﬁfsus

" OHypj el ber ilg?”
s g uchyp tekislikda
slmng oy,

Yechimlarini topamiz.

<

1J

Y

[P]
|
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1J

<y

f =2x; +3x,

2 i ’pl i shkil
i i yechimlar t k
beril 1 C]lthq[I te!lESiZ]iklﬂl’ sistemast y
Demak. erilgear e N ml.m o’plami ta
g i hadan 1bo
i i tnxlangan SO
iq k hizmadagi sh
etgan qavariq konus ¢ d
Zxxl 3x2 -i—x3 . izigli tengsizliklar sistemasini yechmg.
Y 2 C]’llZlq 1 g
] 2 3.'\1 <2
MISOI. - X + 2x, 5

o .
_3_\'| - X, _2_\'_1 2-2 dan x. ni yosqotamlz.
izli istemasi X,
izigli sizliklar si
‘echi. i chizigli teng
Yechish. Berilgan

i i hosil gilamiz:
i *ldosh sistemant
hun berilgan tengsizliklar sistemasiga yo’ldo
Buning uchun berilg

2 11
\'2 Zd_xl +:"3 + -

e |
3
3x, 225 +x; +1

3 L4
2)\’2 le — X +2

2x, +3x, ~xy 21
—x +2.7c3+3.1.'3$2 =

=2y, +2
3‘{' X 7); >-2 I-;S_S-‘E L3
TN X -2 2 2

2 1 1 1 3

_‘\-l — E,r] +1

I 1 e
== +§‘I3 +§S—3I] 2\3
- ! 3) [i_ljso
=i =i Xy +
( 3 2Jx‘+(3 2)° \3
1 <0 o=
(Fpefpofra




7 ] 2 5
e g RS-l T 5
T e Sy Sl 4 SRS S
SHtTox, —-=-<0 N D H i 7
3 3 =y 7
d 5.4 18 !
A et 8 ) D i 10 r
( )3 7"5'7 A 7x,<—.::>2r’<]¢:,\‘~52
-"
o . X s— )
» Mg topilgan sohasidan X; =0 giymatni olsak 74 Lya'ni
X 2 =2
7
..
7-% =3 hosil bo’ladi, Agar x, =0 deb olsak. u holda,
Al
- 1
* =1, yanj - .
%, <2 : 3S-‘z$1 hosil bo’lad.

- Demak, berilgan chizj
biri (0,1,0) bo’lag;,

= Misolva maghglr

L. Quyidagi 1o
Yidagj tengslzliklar Sistema]
Bl 2

F TR | LEF CPUS PSSRV ERSSS SRS & T e

ida
i - ; . echimlar!
ali- tengsizlikjar sistemasining xususiy yech"

8x, +8x, —064<0, x; =Xy %0,
dx, —4x, —16<0, -x +x,-4<0,
—4x, +4x, -16<0, X, —-x,+620,

8x, +8x, +6420, 2x, —2x, +8<0.

1.9:

1.10.

2.Chiziqli tengsizliklar sistemaning har bir manfiymas chizigli kombinatsivasi
shu sistemaning natijasi bo’lishini isbotlang.

3.Quyidagi tengsizliklar sistemalarining biri ikkinchisiga natija bo’ladimi?
Teng kuchli sistemalarni aniqlang:

3L D x —-x, <0, D)t =i #6:20,

3.2.1)—_\-]+,1-:~4«_:o_ 2)x —x, +620.

4x, +5x, — 20 <0,
3.3.1) 1= 7x, +3x, =120, 2) x, -5<0.

—3x, +8x, +1520.

x, —2x, <0, 2x, =y <320,
34.1) = 2x, +x, +3<0, 2){ x, +x, -6<0,
X, +x, -10<0. x, —2x, 0.
35 J )~ % 20, x, +x, =30,
Ay - 2 :
1) x,=320, 2) ]
dx, +4x, +16<0.
8x, +8x, —64<0,
36. 1) 4x, —4x, —16<0, 2) 5x, —3x, —300.
=4x, +4x, -16<0,
[ 8x, +8x, +64>0.

4. @< R” va @ = 0 Lar uchun {4a|A20,2 € R} to’plam R" fazoning kavarik
Konusj bo’lishini isbotlang. Bu kavarik konus @ vektor yaratgan tug'ri chiziq
deyilag;.

= . s ymas chizigli
e Q....a, € R" vektorlar sistemasining barcha manfiy q

kombinatsiya]ar to’plami R" fazoning qavariq konusi bo’lishini isbotlang.
29




chizigli

isbotlan 2.

10. Chizig]i tengsizlikla
Yeching:

‘2"‘1 +5x, <4,
10.1, ¥ +3x, <13,

—3x 4 2x, <35,

107,

e TR TSI STRY THFET BN R A

7. Chizigli tengsizliklar sistemasi xamjoysiz bo'lishi uchun un

kombinatsiyasi ziddiyatli tengsizlik bo'lishi zarur va etarli cka

8. Bir jinsli chiziqli tengsizliklar sistemasining har bir natijasi bu sist€

I sistemasini algebraik va geometrik

. - : "plami
, 6. Bir jinsli chizigli tengsizliklar sistemasining barcha yechimlar t0'p

r_pn . . . s « e
| V=R" fazoning qavariq konusi bo’lishini isbotlang.

ing biror

[jgi[li

maﬂing‘

manfiy ang.
ymas koeffitsientl; chizigli kombinatsiyasidan iboaratligini isbotlang

9. Yul istermans o istemasining
dosh Sistemaning har bir tengsizligi berilgan tengsizliklar sisten

chizigli kombinalsiyasi bo’lishinj isbotlang.

usullard?®

104, 2x, +5x, £-6,

(2x, +5x, < -10,

10.6 X, +3x,<2,
6x, + 7x, 25,

4x, +3x, <12.

Sx, - x, <4,
10.8. 3x, +11x, €2,
6x, + Tn, ==5,

= x, +3x, 0.

.

I'1. Chizigli tengsizliklar sistemasi yechimlarining qavariq konusini tekislikda

tasvirlang:

1. X, +x, 20,
2x, —x, >0.

113 —-X, +x, 20,
2x, = 3x. 20.

9x, +8x, 20,
2x, + 3x, 2-0,
—4x, +2x, 20,

=7x,+3x, 20,

2x, + 8x, 20,
x, + 3x, 20,

: 11.8.
— X, + 2x, 2.0,

=3x, +3x, 20.

X +x, -8<0,
X, —x,—4<0,
-Xx +x,-3<0,

2x, + 2y, +1620.

11.9. 11.10.

12, Chiziqli tengsizliklar sistemasini vech
6x, —5x, +2x, <11

o) R - =
12,1 <._xl+4.1.2 X, +3x, -1

2, 2
X+ 2y, +2x, +13x, 210
2x, —4x,+7x,—-2x,20
= 2x, +3x,-6x,—x, <11
3x, +6x,+5x, —12x, £2
123, _\;E_7x:+x!+4_x.| >23 12.4.

X, +23x, <2

= 2x +7x,+2x,+2x, < 14

[~ 4x, +5%, +3x, +4x, <1
=2x4+3x,-9x,—x,22 126,
=9x +10x,—x, 23

125

s =y 210,

124"
2x, —x, 20.

4.x.] —31, SO!
11.4. )
x, +x, 20.

3x, +—dx, 20,
-2x, +13x, 20,
—4x, +3x, 20,

7x, +3x,20.

4x, +8x. 20,
6,7‘:I - 3.\': >0,
7x, +2x, 20,

- X, —31‘: 2> 0.

—8x, +8x, +64 <0,
4x, —4x. —16<0,
—4x, +4x, -6<0,
—8x, +8x, —642=0.
ing:
6x,—5x, +x; — 2x, <11

X, +4x, —x,+3x, =1
2x, +2x,+13x, 17

211 = 7I3 - 2'\-.1 20

—2x, +3x, +3x, +2x, <4
B +4x, - 3x, +3x, <-1 i
13x, — x, +2x, +11x, 20
12x, +4x, —6x; +2x, <10

—9xi +5x2 +3.\'3 _Sxd £1
3.1'. +3x2 _'9"'3 + X, <2 |

7x| _!.1()_152—-,74:3 +X, <3




2x, +5x, +3x,-3x, >1
12.7. X +3x,-9x +x, <2
2x,+10x, —x,+3x,£3

X +2x, +x, —x, +x, 221

2x,=3x, ~9x, =3x, 23

129
133:, X +8x, +2x, +x. <3

—2xl-x2+3x! +4x, <11

12.11. -—3xl+3x:—9x_,—x‘22
% H+10x, ~x >3
5Jcl—2)::-i—3»x,—4.v|:4 <l
12.13,

X +3x, “9x,-x,>2
5x, +3x,-x, 23
13, chiziglj forma

keltiruvep; nNugtanj toping:

¥ +3x < 12,

3x, - X, 26,

3k, + 4x, > 0,
X 20,
3x, >0,

' X+ 2x, < 4,
150 M %53,

* ""21’1 2],
*1 20,
3x,>q.

2‘):l X, =12,

133, Hotx, <6,

f=2x1-_x

Y+ 3y, 21
* 20,
3x, 3.

12.8.

N minimyum qiymatini

2x, +4x. <8
5, 511 3x, <6
2x —3x,=9x, +5x, € -
JH' ' +8x —3x, <0 134, f=x +2x, +3, 5x, £5,
X, + X, +ox, —. .> N . 20,
2y >2
l —2X —AX, — X N
1y =7 . ‘ .
4+ X+ 5.1‘. ‘_4-‘\'. i . : sl Yo e uni makSImum q" g
o - 5x, 26 4. f chizigli formani maksimum giymatini va
x4+ 3x, 22X = 4§
VB30, a2, 443, o i
| ¥, —3x, —x,+%, 29 keltiruvchi nuqtani toping:
| . 4x, + 3x, <40,
- +5x. —Sx, 53 \ ,
L, 2 12x, +3x, <24,
1212, { x, +3x, —4x,+x, 22 S
AR W LT ) 5 53 ~ N 2x, <6,
R ST .1 f=2x +4x,, 2y €3,
. <4 -
3x, +x, - 2x, X, = ¥, 20,
! 1 <2
. >
1214, ¢-2x +3x. —dx, +X, . &
; 25
3 o+ X, S
_._J.r]_x;_.‘--““ 4 tgﬂ 3X‘+2\:£12~
: iyma .
va uni minimum db T e,
—3x, +2x, <3,
14, = _ .
al %t X, + 2x, £3,
x 20
x, 20.
[4x, —x, >4,
2x, +3x, £12,
143 S.\'I —3.\’: 515.
3. =2x, +x_,
J ' : % 7,
x, 20,
x, 20.
( X +x, 21,
=5x +x, <0,
5x, —x, 20,
14, » o
4. f—-3xl +2x,,¢ x, —x, 2-1,
x4y S0,
x, 20,
x, =20

33




f=3x1 +2x2!<

2x, +4x, <8,
‘I 2x, +5x, +3x,-3x, 21 JZ-’( —3% 9%, +5x, 511 3y, €6
| . e A
| 12.7. X +3x,-9x +x, <2 12.8 3x +x, +8x,—3x < 0 134, f=x +2x, +3, 5x, £5,
‘i‘ 2x!+10xz—x;+3x4g3 l o Dy _4',;—;_21‘;22 x, 20,
| I.‘+2x2+x_'_x‘ +x, 221 Y —y. +X _5_5_1-:-4_\‘,,27 3\320.
129, A ’ e ’ = C ; ; ; o s . . .
. 2x, =3x, - 9x, -3x, 23 12.10. {x —x. +x, +3x,—2% £6 4. f chizigli formani maksimum qiymatini va uni maksimum giymatga
3 : - . .
%% +8x, +2x, +x, £3 x, —3x,—-x, +% 29 Keltiruvchi nugtani toping:
LB 5
o f=X+3x +4x, <1 2x —x. +5x, 5%, % 4x, +3x, <40,
- . -_3 ~ _ ' - °
X+ 3x, 9x, =K 7 12.12. { x +3x, —4x, +2X, =12 12x, +3x, <24,
X, + le‘ -x. >3 I ) ; . <3 )
| =X i3 —x, +10x, —x, + %, = 14.1. S =2x, +4x,, 2x, £6,
e Sx,—2x:+3x,_4x‘$1 ix 4x.=2x,—%, 4 ’ X, €5
19, X1+3X1“'9x3—-x¢22 12.14 J ,_)‘j ) ';.'(’ 4y X, _4_2 -\'120.
5x1+3x2—x3_>'3 l T x +x, S3 x, 0.
3. f chizigli f R S TR T a
Ormani min; ; . jymatg 3 2x. <12,
keltiruyep; : 4m minimum giymatini va uni minimum qiym 3x, + 2, <12,
nugtani toping. 2x, =, <4,
14.2 _ =3x, +2x, 3,
X o fEex, +4x, 4
1 +3x, <12, ' ] x +2x, €3,
Bx; P
13.1. f:.._xz oy 3 .\ x1 2 6, ’T'I 2 0.
L) '\|+4IZ?_O, ¥, 20
X, 20,
3x,30. 4x, —x, 24,
X, 49 2x,+3x2512,
T ex, 24 ~
’ 5x, —3x, <15,
132 f=x * %3 143, f=2x| +x,, : y -
1 ~4x 2 ‘ x, <7,
2y XI s 2x2 2_1 ¥
» X, > 0,
X0,
3x,>q. o, 20,
f X, +x, 2l
—5x, +x, £0,
144, 5%, —x; 20,

X, —&, B-4;

X, +x, 26,
x, 20,

x, 20.
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X Takrorlash uchun savollar

! C * & . - - . . . 1 1 1 I [
hiziqli tengsizliklar Sistemasining umumiy ko'rinishini yozing.

- ChTS ning yechimi deb nimaga aytiladi?

- Hamjoylj va hamjoysiz ChTS ta’riflarini avting.

- ChTSning natijasi deb nimaga aytiladi?

- ChTSning manfiymas chizig)i kombinatsiyasini tuzing.

- Bir jinsli chrg deb nimaga aytiladi?

: Qavanq konug ta’rifinj ayting,

it
iddiyatli tengsiik deb nimaga aytiladio

XI MODUL. BUTUN SONLAR HALQASIDA
_BQLINISH MIUINQSARATI

(3  24-§. Tub va murakkab sonlar. EKUB. EKUK.

Asosiy tushunchalar: tub son, murakkab son, natural son natural bo’luvchilar
soni va yig'indisi, EKUB, EKUK, Eyler funksiyasi.
Faqat ikkita turli natural bo’luvchilarga ega bo’lgan natural son tub son

deyiladi.

Natural bo’]uvchilari“i“g soni ikkitadan ortiq bo’lgan natural son murakkab
Son deyiladi,

a, & i < ik
4% |, Saral e i :le p:a’---Pn tenglik @ sonning kanonik

Yoyilmasi deyiladj.

Agar a va b = 0 butun sonlar uchun a = b g munosabati qanoatlantiruvehi q

butun sop mavjud bo’lsa, u holda a son b songa bo’linadi yoki & son a sonni
bo’lad; deyiladi.

a= pldl [J:a: l“f)nﬂ. son uchun t(a)_—_(al+1)((12+”... (ak+1) va

a el el _
o8l B -l B g
po-1 p, -1 p.—1
@ Va b butun sonlarning ikkisini ham bo’ladigan son shu sonlarning umumiy
bo’luvchisi deyiladi,

a,+1

) . ’ arnin
va b natura| sonlar umumiy buluvchilarining eng kattasiga shu o ‘

e < ¥ I -
B g umumiy bo’luvchisi (EKUB) deyiladi va uni (a 8) ko rinishda

belgiianadi.
Ager o b)=1bo’Isa, u holda a va b natural sonlar 0’zaro tub sonlar deyiladi.

U ay hu sonlarning

u + @y butun sonlarning barchasini bo’ladigan son s
Mup,j ’
MY bo’ luvchis; deyiladi.




S\ 3T 35T 354 3551567157 158759
A5G 19 z

wﬂﬁ/qf}/v,m} @ﬂﬁﬁl/b’u{sm{
”J

i~
(71 L7475 134 13571367197 1987 190"

/@(3( '{ﬁh?} 'l’ﬁ‘rg{ﬂlx? 88 189

3194 195 196 197 193 199
\()2 \()_')

200

13 g3
s : 2.3.5.7.11L
150 bilan 200 orasidagj 1y, sonlarni topish uchun 2.3 ——
. . = = b
e oy i . . ” ar Lra
“tinadiean sonlar qatordan 0’chirildj v berilgan oraligdagi tub sonl o1. 193,
La ke = ‘ . . ) - 81. 191
////// [otdamida aniglandi, Ular 151, 157. 163, 167. 173, 179. 1

Vo7 . 199.

o voki
: “linisht Y
€a berilgan sonning bo'lini

- ni lopamiz.
2._3;a,7,11.13,\7.19,23

sonlaf
36 gacha bolgan b
29

ltksh'\ramiz_

‘ . asllgl
84 berilgan 13, sonni bo'linish-bo’linm

Rlarm kL teada
e a ERURm i ws
Misol. Berilgan 123 va 32] sonlarning ERUB va ERUN
I5ol. D¢ & o 4

i chizigli ifodalane.
toping, EKURn;j berilgan sonlar orqali chizigli ifodalang

, - ish uchun
s a EKUKIarini topis
Yechish. Berilgan natural sonlarning EKUB va E

PP ‘ovdalanish
s f e ritmidan foy
: sidan yoki Evklid algo
i ' i tlarga yovilmasidan yo
ulamni tub kg paytiruvchilarga voy
mumkin.

i < ik vovilmasini
l-usul. Berilgan sonlam; tub  ko’paytiruvchilarga kanoni
-usul. Berilga
topamiz;

123 3 321 3

LR 107 | 107

! 1

]23:3.4f:3f_4lf_l070:

321=3.)p7 - 3 17 107!
WSE B g 2"...0" sonlaming

EKUR; (ym) = Pt .[’:“““""“'....ﬂmW "

EKUKi [n;m] = Fria g

o max{ay i) p man (e, A )
5 veend’,

. =13161.
Demak, (123321) =3 va (123.321] = 341107

. ida F_thd
i Rl asi yordami
Z-usul, Berilgan sonlar uchun qoldigli bo’lish teorem

algoritmini tuzamiy:

75=321-123-2:
123::75"“'48;

48 =123 -75-1t
75"“43‘1+27; 27=75-48-1;
43=27-1+21; 21=48-27.1;
27=33H+6; 6=27-21-1;
2"6'3*-*3; S=]643
6=~3~2+0

i. Demak,
, 5. g i beradi. Demak,
"lid algoritmigag; oxirgi noldan farqli qoldiq EKUB ni

320123 _ et
321,123 = —=

c ot ahisiali
123 va 321 lar yordamidagi chizigli
g laiv 3

(321,123) =3. Bundan |

Topilgan EKUB (321,123) = 3 nin

.



21 5=l Pl 32 B o e
: v b) "“26);1—1 3.1 7-1 126 126=312
“linuvehi - - +21+42+63+126=312.
iglarni  bo’linuve S el R
; lid algoritmidagi qgoldiglarni b Haqgiqatdan ham, 1+2+3+6+7 26
ifodasini topamiz. Tuzilgan Evklid algor E ’ | ] 1,,6.1,:,_=36.
e . . amiz: |- 26)=126. 1_1 [1__)[1—7 =12 23 7
bo"luvchilaryordamldagl ifodalarini topamiz 4 5 51 S 173 T ¢) p(126) = 12 - r
274+ 21"
| 3=21—6-3=(43—27-1)—(27—2['U'3=48_;77 e
? ‘1)-3=123-75-5+48.7-27.:
—(15-48-1)- 44 (48-27.1).3 =1

’ nlar soni 36 ta.
Demak, 126 dan katta bo’lmagan, u bilan o’zaro tub so
emﬂ', 2 a z
48-1)-3 =
TIB-02-123-2).54.(123-75.1). 7 (75 - 45 1)

=123-18—321-5—75-10+48~3:123-13—321-5~ e i 2
~(321—123-2)-10+(123—75-1)-3=123-41—321-I-4 o
=123-41-321.15~

321-123-2)-3=123.47 32118 =
=123-474+321. (<19),

H ni ine.
ik vozilmasini toping
i 1 kanonll\) A o .
; . <o'paytiruvchilarga S
MISOI. 23! nj tub ko pay - iy oyi
h. Beril n » sonning tub ko paytuvchilarg
!L’Ckis 1. €ri1 ga %

: : ik vovilmada
; ja bilan kanonik ¥
h dan katta bo’Imagan tub sonlar qanday daraja
Uchun, n dan ka a ag
Qatnashishinj topamiz.
Bundan, 3:!23-47+32I'(—18) kelib chigadi.

23
3.5.7.1 ]_1317319"
23 dan Katta bo’lmagan tub sonlar 2.3.5.7

Misgl, Berilgan n

23
i chun 2
3 H Bunmgu

. jasini topamiz.

: idagi darajasini

jsini i ing k ik yovilmasidagi !

o indisif” 2 ning 231 ning kononik yoy

—

L 1 va Y&

=126 soning natural bo’linuvchilari son

1 yOm
i «onni dav
s bu jarayo
2 i lguncha .
b d zichik son bo g
i i i 2 dan kichik
L ga 01lamIZ. Bo’linma 2
ub a e ine.
va il “0.7111'0 tub sonlar sonini Ltoping

al Lo
atur elliramj.
an
. PR r(H) A .
i Berilgan Sonining natural bo'luvchilari soni 4 son 23220141
. i ilan o’ zaro t « 1]:25+]
50’ luvchilay; Yig'indisin; 9(n), ndan kaya bo’Imagan u bilar anoh L
. i ani s veiiuchilares =2.3
SO0 0(n) Y aniqlash uchyy , sonining b ko'paytuve iy
Yoyilmagip; opamiz, Agar p— P <8, bo'f8, 1 holda

jasi 11+5+2+1=19.
. S
Demak, 2 ning kanonik yovilmadan daraja
7(n) =(g (e, ., + 1);

3 ning darajasini topamiz:
a1 a4 23:3-7+2
A “1-51;;1 B 7=3.241
B, -1 g
' Py=1 Pi~1 3 ning darajasi  7+2=9,
é _ . 3
= 1l "-1-—. 1-— '—1—.] (l 1 ] b()’ ladi 5 ning dal‘ajasini I.Opam[?.: 23 =5 4+
p S ) .
126 nj ¢ p1 P,‘ 5 ning dal‘ajasi 4.
in
X Uvehilarg, kanonij Yoyilmasini topamiz S ,
2, 7 ning darajag; 3.
; 3= 1.2 +1
719 -
; W ning dargjasi 2.
5 . O_ ) .
s oy Ny ohunki 23213141 i darajalari 1 ga teng
Undap 126 < 1 ing ham yoyilmadagi
1265 L ek | Huqg; shunday 17,19,23 larping \
7(126)=(1+1)(2+1)(1a“‘ U holgg st
: iy |
1 aql ) 32 =12 Demak ]26 nlng
SE ular '

41

;;,2,3,6,7,9,14! 18,21,42,63,120




Demak, 231=2'7.3%.5% . 73.112.13.17.19.23.

. a-b=768 Ctoping
Misol. {( by=3 sistemani qanoatlantiruvchi « va 4 sonlarni topiiis
a,b)=

Yechish. bo’ luvehist

Berilgan @ va 4 sonlarning eng katta umumiy B
i ) . amiz.
ekanligidan, by sonlamni a=8k va =g/ k,eZ ko'rinishda yozib olan

. 05“
2 (kD=1 Bundan a-b=8k-8/=64.5./1 =768 va K./ —12 lami P

. . hidd
ilami 5 . o rinish!
Qtamiz. Demak, 12 o'zarg 1y k va | sonlarning ko'paytmas! Kol

ifodalanad;, Quyidagi holat|ar bo’lishi mumk

in:
k ! k-1l
! 12 12
3 4 12
4 3 12
12 |
Bundan, 12
a
. b a-b
o 96 768
- 32 768
A 24 768
8 768
tm ] (Q b (R
)-(8,96), (24;32); (32,24) (96 )
L T, Misol v mashglar
1.1. a> m
1 m Ing qu
Ol " ur, Nining | dyldagl X0ssalarin; isbotlang hisir
T an b iyl
1 ar g S0n by Oshqa eng Kichik natural bo i
bo’l'm natum Var t f gﬂ
; 4 ub SOnlarj yoki o b. yoki @ 50
ab k“’pa L 1o tub, y
Iror |

ko'paytuvchilardan kamida bittasi r ga bo'linadi.

4. Agar ko’paytma r tub songa bo’linib. uning barcha ko pavtuvchilari tub
sonlardan iborat bo’lsa, u hold

a bu ko’paytuvchilardan biri r ga teng bo’ladi.
L.5.

I dan boshqa iXtiyoriy natural son yoki tub son voki tub sonlar

ko’ : . - I .
Paytmasi shaklida yoziladi, agar bu ko'paytmada ko’paytuvchilarning o’rni

€'tibg 0 " .
€4 olinmasa, u holda by Ko’paytma vagona bo'ladi.

2. Eratosfen g'alviri yordamid

a berilgan sonlar orasidagi barcha tub sonlarni
anglang;

2.1. 1050 vy 1150,

2.2 2100 va  2200.
23. 1100 va 1200 24. 2550 va 2650.
2; ;:ig :a ?000. 2.6. 4550 va 4670 .
35, e 3 3730_ 28. 4660 va 4770

22 va 4525 210 1122 va 1222,

3. Berj
Benlgan Natural g

31 g0 (o onning tub yoki murakkab ckanligini aniglang:
33, oo : 32, n=1627.
1783. 34 n-3061.
2.5- SRS 3.6. n=4057
3';' N 38. n=2339,
4. 2. 3.10. n=3343.

Utun g
: War : —_ .. . . 2.5
ISbmlang. halqasida bo'linish munosabatining quyidagi xossalarini

4.1,
42(\7’((52,(1;&0)00
4-3.(Va€—:z‘a;¢0)aa
4' -(vaez)a.l
.4_(
ab g
45'(qu EZ,baf:o,s:())((aib)/\(bgc)):>(ass);
d EZ )
46 (v, \ Pa£0, bhx ) ((a:b)/\(bfa)):> (b=*a):
Vv, "€ L5 2 0) ais = g
(Vg pe - ;
43 Z,s:tO)((a:s}x\(bEs)) =>(a b)is:
.( Qb = "ss

» @0, i:l.;) ((b)a) Albs a) a... Alby a))=>

43




9.5, ((@:6)=1)=>((a":b™)=1) (¥neN).
=> (bys,+ bis,#. +h
\

WCalia (s,€7. | }.rr).

a b
9.6. ((a.'b)=d):>((7;; =)
¢
tun $0°
ay yagona ¢ bu ©)=1)=>(a:he) (b=0. c#0)
| 3. Ixtiyoriy @ butun Son. h natural sonlar uchun shunday vag I 9.7. (a:b)n(a:en((b:e)=1)=>(a:be) (
1| ‘ i' butun son topiladiki natijada ushbu a hg-r U= 9.8 a=bg-r - (a:b)=(br).
‘; V2 Yagona manfiymgs , utun s - haty,
ik 9.9,
munosabatlar o’ripj bo’lishini isbotlang, \ning };anof”l‘
5 6)
6. “=P10'P.""...p “ sonning bo’luvchisi d bo'lishi uchun d s¢

son a a0 I o [ [‘\l 13 11 ucnur (l m Qo UVC]][

= umiyv b l

b S()llia nin ava

E 50|I|arnmu

9.10.

Yoyilmasj g= p'ﬂ.- pzﬁ;_”p{m

:1 a umumi b() [U\C'Ilslzd h() I““S]“ Zarur va Ctal"[t.
h'l[' and \ v g
g“" ISbollﬂl]?

=ds, ....(dp. :,an)zd“
hi zarur ¥ an)=d bo'lib, (a7.a:)=ds, (dyas)=ds, ..(du

BT 0 Agr g0, D

bo’lib, bunda  p<cy (i 1K) bo'li

bo’lsa, |, holda d,=d bo’ladj.
T Berilgan N natural sonp

. o1 ini ing:
sisin 10. 1kki usulda berilgan sonlaming EKUBni toping
A o : ,'in 1S ’
ing natural bo'luvchilari soni va yig 0.1 1232, 1472,
Tl n=gg. 79. n=1000 102 135821
72.n=qqp 7.10. n=1200 . 103, 589, 343,
73. n=360 711 n=1540 10.4. 29719, 76501.
74. n= 375, 712, n=133500 . 10.5. 469439, 519203
TS.n=7y. LR S — 10.6. 17937199 4345121,
s 714, n=ggs 10.7. 12606, 6494,
7 .
n=983 . 715, n=779 10.8. 162891, 32176,
T8~
) N=990 716, n-y410 10.9. 7650, 25245,
-0l , R
% M tub kg PaYtUVChi]arga kanonik Yoyilmasini toping: 10.10. 35574, 192423,
L= 55 )
) 93 8.7 n=s3 10.17, 10140, 92274,
=0y
e 88. n=ys 10.12. 46550, 37730.
8.4, n=63. o =, L Y&y natyral sonlarni toping : 56
; 8. " e =20,
A 0. nagg X+ y=(50, =
4 8.1 “1 11.6. [x)’]=10-'
i 99 o do= g, (x,3) = 30; :
12 o ) =24,
9 * n - 1,,V
Q Yidagj Xog - 100 11 X-y= 3400, 7 (x 3
! arnj ISth]ang, 2, 11.7. [x,y] = 2496;
9 s (Q'b)t(“b,aw:z;,) ) (x,y) = 20; ’
-2. (Q_‘ b) n db()vl' i u]ﬂ'r i _ 667 x .Jr = ]68,
Mgy " Uholg, o y iladik” 113 Yy =667, B8 Naoe1e
93 lik bajar; i Nday y v, V butun sonlar top [ %3] 120-(a,b): ’
\ ((Q,‘ C)}‘l A ks
4 (b"c)‘-l'a.
((ab.




rojy 1 ‘_
I1.4 J’ ) 9 119 / ‘ ().
uf,r‘_H 15 f{x.1) = 28:
1] ¢ [_71 L 13 s 100,
T [y (x,y) % 1.10. . | 405
U x.y 975: [x.)

X Takrorlagh uchup sayollar

.Ar'rm’-‘nkam'ng sosjy leoremasin; bayon cting.

A ab Sonlarning qand
Bo’llinjgj, Munosaby; X0ssa|
lish 1,
Son)j funktsiy
- Un) va
1ok

M AL
ay xossalarini bilasiz’
Elrini bay()” c“‘ng"}

HQIdE!gi tcorcmani ha_\x()n cting.

aytiladi?

adeb Nimagy

( : ;
: 1) son funklsxyalaf Yanday hisoblanadi?
Ita soning EKUB]’ z

b, Ntagyy, . cbnimaga aytiladi?
MNing 1 "
. L ! Qandy topiladio
3 Wiy g 4anday topijadis
*Mhing Bk

Sonnt ¢b NiMaga aytiladio
n .
Ing | I qanday topiladio

sonla; d(‘.b : ;.
12.Evk11d algarie . Nima

N

T . 2
zluksxz Zanjiy kasr, chy
QD +

&
a1““\j_z_

a4+

sib
ino
ekli zanjir kasr, Mt

ko"

(ai(i=6,—k),b_,(j=mj butun sonlar)

iz zanjir kasr deyiladi.
ko'rinishdagi ifoda uzluksiz zanjir kasr dey
Agar (1) da bi=b,= ..

. e ol B ) OS5
bi=1, ap-butun son, a,, u, -ag-natural sonlar bo'lib g,
=1, ag- son, ay, a;

| ifodani  cheklj zanjir - Kasr
bO’lsa,uholda ushbu a + : ifodani  ¢he ,
ad, +
:1: *

1

(!l
deyilag

1 ~ Qg+ '*——-I-T—x bo’lsin.
a + —
a + .

a

lik. U hold

1
I-:'an‘i"-—::a‘l‘al +1

Te— birinchj 1
a a,

Ap=q, deb olay

a buni nolinch; tartibli munosit Kasr deyiladi
4

artibli munosip Kasr deyiladj.

I~ ikkinchj
+

artibli munosib Kasr deyiladi.
a —_—
: (1:
M W i
"l esa D-tartjh); Munosib kasr deyiladi.
‘1,, =9 P
1 0 deb belgilay[ik_ U holda Ro=aq,, Qo=1 hosijl boladi:
sq 1 4. "
Vg et =L desalc . : .
q a 0 desak, xolda Rl:anaﬁl,Q:al xosil buladj:
4 0 "““--_]l__\ P

LS5 -

tkkinchi (apipny: TR
Q+— Q, chi tartip) Mmunosib kasr-




Shu yo| bilan Ro.R\R,.... . Q0.Q,.Q:....

. ; il gilamiz:
Bu kClma'k"’”iklﬂi‘dﬁn quyidagi rekurrent formulalarni hosil 4

Q. Qs a Qg a.
Vot

-5 =k ~tartibj; munosib kasr deyiladi.
R_g_:U, R_]:I_ Q‘

€mas, Yuqon'dagi Wwshunch

alardan quyidagi jadvalni tuzamiz:

Yechigy, 104

..

52
n 1042
i s u
23 “Aasmi cheklj Zanjir kagr ko'rinishida ifodalash uch
S()llla[i “Chun ;
EVKlid g1, .. . :
104 - 23.441,, &’m"'f“m Wzamjy,,
P 12. 14 1 I
1 1 = 1, 1 1+ 0
E“'k]id ; rgﬂ
Agoritny; pil?
bo'a, . Midy, - ) e
lam,. g lcnghklamsng har ikkala tomonini bo’lt
104
344 2
Bl
12 B,
12 1
‘ﬁ ST
1’

{ hosil qilamiZ
ketma-ketliklarn hosil g
y—

eg?
. ma nogd
o ‘7zl ma
=1Q,=0 deb belgilaylik. Lekin ularning ©

—=1L
1

Hosil bo’ lgan tenglik|

Amashtirigh, natijasida

104 12
—554+i§ 4*33
12
cheklj Zanjimi b q

ifodala_vmiz. Agar berilg

an Kasr manfiy bo'lsa.

£ = ag I L8 l\d”.hl l tlan
nm uning tes 1
lomor lLl £21 Ld."\ S
iming o n L

ilamiz,

Olami, Masalap_ __232—2 s va Kasr qgismi chekli zanjir
13 13
langg; 35 2eme2ed Lo
CET === g 1T - 1
13 13 13 i :
= 3
Ber: 104 -
Crilgan ‘53‘=[-1;l.1.ll] ning munosib k

Jadvalni tuzamiz:

4,

o

Oema & _

“ |
Misa[

E Bel’”gan 1
echig)

\fﬁ§3+1

Q
3“‘:5; P" )

~ 0 1 2 3
~ 4 1 1 Il
l 4 5 9 104
0 1 1 2 23

2 9. P 104
QZ 2, Q] 23

SONNi zanjir kasy ko'rinishida ifodalang

8 : co'rinishida
Uni  gisqacha F 411 11] kot

birinchi goldigni musbat qilib

Ko rinishida

asrlarini topish uchun quyidagi




ladvalini tuzamiz:
117 3.1, L1, 2). Munosib kasrlar jadvali
Demak,3_4:=[0:2.1,1-- vhh ) ; -
2 2 3 4 3 1
] -1 0 1 = ‘ i
| ¢ ) ] 13 ! l |
1 5 V14 4 2_2 4y - 02 4 1S 20 44 17
S i o) o, ] 1 g o
% \/E-‘r_}_‘l MERS! - ! ! o 41 41 85 129 343
' 5 o o I O, 0 l - ?
I 5 vid4 + 2 ] ‘ -
| I i MO &
I‘- %= m—_ i Tﬁ‘— 2 3 - ovd: lanamiz,
i ] F=44, 0 _159 lardan foydalan; e
1 5 val_,;,';-_—()' . =5 :(_],".l]l)-lz‘): i
0‘3\—-—:-_":_‘*_ o, e . o 3713
Jﬁiz - Vi4 -3 Xusumy Yechim: { Yo=(=1)-119-44 = _5>: 6
5
Umup; echim; S1_ 141
1 1 y Y =~ | = 437
= c=—13535 -
= gy : . X =
i x’14+3—6 Vi4 -3 hosil bo’lad!. {-x=15351+349r’ yoki V=-5236-117r, rc -
idagi jaravon - ~ s y=-=52
s=a, by lganli!;i uchun, Yana Yuqoridagi jaray Y=-5236 N7 e ki
e . — . imkin.
cmak, JITJ, 2[3, (] 2 I.G)J I m1id3 ’\’CChlﬂ"'Z v Benlgan misolni \‘.cChiShda _ Ul Ll.Chun Zﬂl'ljir kasr“] tuzish hd"l mt
: . ar to’ple am! ’ 343
Misoy, ‘”71+343y=ll9 enelamani butun sonla ‘da yozib o 117,56 = 343,
‘rintshida s g S = — N =
Yechis) enlamgp; "T04343 2119 korrinishi U holgy ~1,—E =[~1;i,1.1,13,l,i.1.2] bo’lib, k =8, 4
245
¥ tenglanyg "8 (0,6) <1 hor)q Slug p Pr=—a o =07 =129 bo'lad;.
X=(~ym : 2 g
( ) c Qn-l + bt ﬁ Undan {x = —-15351 +343; yechimlar hosil bo'ladi.
y""‘(“‘l)“'C-Pnhl-.m, tey uchu? b y=5236+117t, ez~
ining
forrnulalar Orqal; tOpiladigan butun yechimlarga ega. Bt
aSl'ning 2
Mungg;y, A5riar LOpilag;
211y

= Mig] va mashglar
Lo Vidag tasdiqlarni isbotlang: -
‘oyiladi bu yovilr
- o e - Har danday fatsiona] ¢qp chekli zapjiy kasrga yoyilagi va bu

17=0'343+117 Yagon b -
343“117.2*_1
7. 05 . )

1 109-'l+3; 4, :‘L(k-_:‘:;,)

809\8 131.5. Q‘

:S-H-3; : Rka‘l-

5'-:3,1+2;

3&2,1\”’

2&1_ )

tenglik ning har Qanday qiymatidg 10’e’ri bo’ladj.
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| 4. 4 k;
| ('R,;(),J I bo'lad;

2. Berilgap i

: . o p
() ”]Ull()‘slh [»Hlt,r”””_r suratr bilan ”]”'\r;l.lt O Zaro [u

asr ‘hel 1 . ; .
N cheklj zanpir kasr ko rimishida ifodalang:

2.1 323 ;
=, 135 187 20
17 - 2.3 24 o
279 63 ) 67
25 30
52 2 . ).
337" 26, . L 2.7 L 2.8 2 '
15 T 69 B 35
29 1.2 5
...3_ ")]” 7] " l I ";7 -~ ] ) ?_”)?, .
. 41" v B =, e )1
Berilga,, — l 25 100
S10nal sonlarn; . i ifi
31 \m 1l sonlarn; chekli zanjir kasr orqali ifod
3.4. “EE 32, "’Ilz . Vi3
i 3.5, \f’30 . \‘-;()
1+ V2. =
28 1 * v3 D=3
3.9. =
310 3*\[5 7
u D 3. 2+ 45 34410
o, ;" i Kastiar o ’
45 [2.1’ 4.2). qali fodalanuvchi gisqarmas kasrla
£} ,1
3 ‘9»1,3], 47.14:3,2,1)),
4 11;1’2,3,121. 4.8, [(2‘])]
s [0_4’ l=3‘4], 49. (33
By ‘=l.l,51 L '
Sy, HBT(L6)).
Sl 4.12
3 "-]‘ lapy,: = [3:(5 219
-2.\19 71’§ lbUlun ’ ’I"')J'
5 *\6 209, Sonlal" 1O’ pla.: T
Y &y§34 Plamida yeching:
5 + . 3
- 4 v, lq ¥ 2. 23x-42y =72,
‘ S +y > 5 '
1 S| AL .4'
‘ b-k =40, 15x + 28y = 185;
3y ) S ¢
Yy -6, 9
70, i Ox-5y = 5:
; 1
ke, Ox—11y =15

3x— 473 = 23;

alang:

. g:
i 1P

5.6.37x+23y =15; 5:)2, 101x + 30y = 89;
5.7.53x+17y =25; 5.14. —26x+174y =12
5.8. 64x -39y =15; 5.16. —6x + 11y = 29;
5.9.3827x+3293y = 1869: 5.18. —10x + 23y =17;
5.10. 571x + 359y = —10; 5.20. 903x + 5y =43,

X Takrorlash uchun savollar

1. Uzluksiz kasr deb nimaga aytiladi?

2. Chekli zanjir kasr deb nimaga aytiladi?

3. Ratsional sonni chekli zanjir kasrga yagona yul bilan yoyishni bavon etine.
4. Munosib kasrlar hagida tushuncha bering.

5. Munosib kasrlar hagidagi teoremalarni bayon cting.

6. Chekli zanjir kasrlar tatbigiga misollar keltiring.
(3 26-§.Sistematik sonlar va ular ustida amallar

Asosiy tushunchalar: sanoq sistemasi, asosi g ga teng bo’lgan sistematik son,
sistematik sonlarni qo’shish, ayirish, ko paytirish, bo’lish.

O’nlik sanoq sistemasidan boshqa 2, 5, 7. 12, 60, ... sanoq sistemalari ham
mavjud. Bu sanoq sistemalarining barchasi bitta umumiy yo'nalish asosida
quriladi.

m>1 natural son bo’lib, M={0, 1, 2, ..., m-1} to’plam berilganda har qanday «
uchun ushbu a=ag+a;m- a_‘mz

(]
natural  son coraum” agm’ - amt

o aum”
(aﬁM,Fﬁ,an;tO) yoyilma mavjud va vagonadir. a natural sonning by
ko’rinishiga a ni m ning darajalari bo’yicha yoyish deyiladi.

Ixtiyoriy g=2 natural son va har ganday m natural son uchun

m=a,g"+ayg" .. raygias (0 <a,<g-11=0n-1,1 <a,<g-1)

tenglikni yoza olamiz. Undagi ap,ay,... .a, lar m sonning raqamlari deyiladi unj
53







P o ‘ _ - ichidagi
(e e R \2 %o rimishidg qisqacha vozish mumkin. Bu ko'rinishi

0510 4
z It

AN Sistematik son deyiladi.

ish
) ;::;-L‘“~"“-““"* @ va b sonlarni qo’shish. ayinish, kn-pﬂ)'ﬁrish va bo'lis
" Phadpy ko'Pd,‘f’urmh kabi bajariladi.
Misof ht;nhhlnl'
h (2“23]24 +22201,) (220111, -32303,) 53230301, :11% sh
3 | a '
R pay:::;:d:i San-u-q sistemasiqy berilgan amallarni bajarish uchun 4
, allar Jadvaligrin; tuzib olami, .
\‘Lu L 3 T
u r i » x Jo 1 ,_;)"6/
1 3 : ° 1O “ ;
5 B
( 2o 2 10 I
3o 5oz )
~ 23113%
2023324
222014

+ 1212024
323034
220111,

l0130014
2

31
121213:4
q
. A \
ﬁ‘«\

4
e 23230301, ; 113, Tekshirish: x 200203,
232 1200203, 113,
3y 1201221,
232 2002031,
- o 200203444
1011 232300115
BT

2323021 14+30.,=2323301.;
5)
= 1013001,
200203,
1213210,

Demak, Javob: 1213210,

Misol. 1y asosda berilgan a sonni m va k asoslarga o'tkazing:
a=211, =3, m=2 k=4

Yechisy, Berilgan ¢ sonni 3 lik sanoq sistemasida uni 2 lik sanoq sistemasiga

Othazigh i berilgan sonni hosil bo’ladigan bo’linmalarni 2 ga bo’lamiz:

211, | 2, 102, | 2, = b
-2 102, -2 (125 - 2 (1ls — 00
11 12 ° l
-1 - 1
-_0*_— 1
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Vo oD
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———— RN

Bu jarayonpj bo’linmada

i Oxirgi
ttiramiz.
t ‘leuncha davom cttird
h”"’;” 10 g i
QOldiqdan bosh!ab barcha q(Jldi(]‘f

2 lik san®d

ing
e sonning
yordamida berilgan

ar Y ¢

. . ¢ 0,
sistcma.sidagi ifodasin; lopamiz: 2) Iy =10110.

Saen - htiriladi.
Tekshirigp, ikki usuldgq bajariladj- kazilib solishtirila
a o'tka :
l-usul. 27 va 10110, sonlarni o'nlik asosga o't

2=22
1:2140.2 2164442

; agl
10 . 05d =
‘rtlik as0>
i to'rth il
langan. 2115 ni 1€ ib, h®
ori if alangan.

211 ifoda j

Uning uchup 2 1,

odasini top
agi ifoda:
3 ‘il asosdag
ning o'nljk
“rlik as0sgy O’tkazam;,

u”"‘rdzi
bundyy, 211,

idagi
=12, Tekshirish yugor

Miso] v Mashqlar

)

1.6. 1001, -5(11y73,,.
L7. 23054, +4326,.

1.8. (10)(1 792, + 9534(10), .

+70(10)0, ..
1.9, 261537'326;.

L.10. 8(1005(] Di2:9(10),,.
L1, 1045:32,
2, Hisoblang:

21 119 L101, +101.0, ks

23, 100110y,

23, 111.012~101,101:1

24.0,25, 10,43,
25, 25, 34,
3. Amaljgpyi bajaring:
3, 7306, 4 25645, =6774, ~ 261 5¢
32 a5, M6=531,.43,). 245
3, 206713:1318 ~140 |
4. 3213, 325+1133 3s-1242,
3 3201, 104+1234>-322<-1022!315; '
3. (563, *27,).5, +2365, ~636,):17, —15122,;
1201y, 023+2013-|2]—11220;;
8 6325 =456, ~ 15033 1123, _55)
'32157-247414 1,125, 1532, 115044
10. ¢ ~42 118+(12228+7735) 3;
21; :( | 22224)-124—(2310204+332“3334) 234,
™ 84533, -163-(110313——5273)328]:147758; |
' (3515-14(;1153 Bl <180 Jeo 1:25
Beri]gan Sonlary: - ) .
armi o7y Kk Sanoq Sistemasiqg lfodalang.




4.1. 1001 s

4.2. 11001 101,;

43, 345, .

44, 5071, ;

4.5. 1300, :

4.6. 333 152
4.7. 4602, .

4.8. (10)6(1 1),,;
49, 260147:
4.10, 42125,,:
4.11. 530415,

1 . N e 2 = 7
- Berilgap sonlarni o’nlik sanoq sistemasida ifodalang:

3.1, 0111,
31 0,“02;
331109y, 111,
54, w301, 2
>S50y,

S:1E 3331,

4.
J ““01110111000012—»3;
3

), 2]0667543 ‘—)X2;

$an0q sistemasidan berj]

ﬂx’z’)’],zs;

4 sistemasidan ikkinchis;j

£a 0’ting;:

an g . .
anoq SlStemaIariga o’ting:

58

12.2786 - x,, vy, 2. ;

13. 79> x,;

74.231632 - x, ;

75. 23163 — x,:
16.17527 e o
8. X ni toping:

8.1. 201, =41,;
8.2.203, =53

103

83. 106, =153, ;
8.4.236, =1240, ;
8.5.324, =10022,:
8.6. 541, =2014, ;
8.7.364, =3001, ;
8.8. 401, =265, ;

89.100, =34,

. T istemasini toping:
9. Quyidagi tengliklar o'rinli bo’lgan sanoq sistemasini toj

a) 12+13=30;

b) 15416 =33

V) 35+40=115:
g) 236-145=61;
d) 263-214=46;
e) 216-3=654;

j) 656:5=124;

z) 7136:6=121;
k) 1520:12 =123;

1)10-10=100.
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X Takrorlash uchun savollar

I. Sanog sistemalari haqida tushuncha bering.
2. Sistematik son deb nimaga aytiladi?
Sistematik sonlar ustida amallar qanday bajariladi?

4. Bir sanoq sistemasidan boshha sanoq sistemasiga o'tishni (ushuntiring

[0)
H X MODUL. TAQQOSLAMALAR

27-§. Butun sonlar halgasida taggoslamalar.
Eyler va Ferma teoremalari

Asosi
1Y tush dlap: : y . i
unchalar: “taqqoslanadi” munosabati, chegirmalar  sinfi,

chegiry
Nalamin ' ;
g la sistemasi, chegirmalaming keltirilgan sistemasi, Eyler

{eorema;, Ferma teoremasi.
ib“‘uf‘- sonlar halqasi bo’lib, m>1 natural son bo'lsin.
O’Igaia;ozld::ia?a legist\li a va ‘b sonlarni m natural songa bo’lganda hosil
tenglik . bo"cng bo’lsa, yoki a-b ayirma m ga bo’linsa, ya'ni a=b-mq
dC)’iladi\,au . sa, u holda @ va b sonlar m modul bo’yicha taqqoslanadi
M a=b(modm) ko'rinishda belgilanadi.
mod:: 5’5 Poﬁlingaﬂda r ga teng bir hil qoldiq beradigan butun sonlar to’plami m
Yicha chegirmalar sinfi deyiladi va r kabi belgilanadi.
elem[:mrz:im b-O’YiCha tuzilgan har bir chegirmalar sinfidan ixtiyoriy .birtadar-l
it tuzilgan to’plamga m modul bo’yicha chegirmalaming to’la sistemasl
bina:;nm()dm, bilan o’zaro tub bo’lgan barcha chegirmalar sinfidan ixtiy-oriy
chegirma olib tuzilgan to’plam chegirmalarning m modul bo’yicha
Keltirilgan sistemasi deyiladi.
Eyler tcoremasi. Agar (a;m)=1 bo’lsa, u holda a

O’rinli bo’ladi.

#M=](modm) taqqoslama

Ferma teoremasi. Agar (a;r)=1, u holda a™'=1 (mod m) taqqoslama o’rinli

bo’ladi.
Misol. a=2511 sonini =123 ga bo’lgandagi qoldigqni toping.
Yechish. Qoldiqli bo’lishi xaqidagi teorimadan foydalanib a=bg+r ,
61
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i T il

123 20+51

O- r - b tfodant topamiz 2501
Demak, a 2511 b 123pa bo'lgandar 51 qoldiq qoludi.

Misol. « 25" ni b 16 ga bo’lgandagi qoldignt toping.

dan

ning xossalart

Yechish 2 25" sonini 16ga bo’lish uchun tagqoslama

foydalanamiz 25 16 1+9 ckanligidan 25 9(mod16) qilib chiqadi. Bundan )
251 917 (97" g% g1 16:5+1 ckanligini e’tiborga O i
2577 81" 17" 1(mod16).
Demak, 25" ni 16ga bo’lganda 1 qoldiq goladi.
Misal. Agar 100a - 100b - ¢ O(mod 21) bo'lsa .u xolda
a-2bh - 4c¢ O(mod 21) ckanligini isbotlang. g
B wh 4 SONE

Isbot. Taqqoslamaning ikkala tomonini modul bilan

ko paytiramiz : 400a - 40b - 4c 0 (mod 21).
400-21-19+1 . 40-21-2+(-2) . 4-21-0+4 lardan foydalanib quyid®e!

tagqoslamalarni yozamiz. :
400a — a (mod21), chunki 400a-a — 399a : 21:
- 40b — -2b (mod 21), chunki 40b-(-2b) = 42b : 21;

4e¢ = 4¢ (mod 21), chunki 4¢ — de =0 1 21
Birilgan mqqns]amadan yuqoridagi taqqoslamalarni e’tiborga olib
a-2b+4c (mod 21} tagqqoslamani hosil gilamiz.

400a+40b+4c -
mod 21) shartdan @ — 26+ 4c =0(mod21) kelib

Demak, 400a+40b+4c=0(

chigadi .

-:> MISOI va ﬂ]ﬂShQIﬂf

|. Butun sonlar halqasida aniglangan taqqoslama mlmOSabatining quyidagi
. ida

xossalarini isbotlang:

1.1. Tagqoslama ekviva

1.2. Bir hil modulli taqqoslamalami ha
2. . gismidagi sonni uning ikkjnek: .
BEe ehi qism,

lent binar munosabat.

dma-had qo'shish (ayirzgy
1.3. Taqqoslamanin : y ig:m:m_
qarshi jshora bilan o’tkazish mumKin. —_—
62

14, T

‘. laqqoslamani ok .

_ amaning ixtiyoriy qismiga modulga karrali sonni qo’shish
mumkm_ = -

L3, Bir hj
-3- BIr hil moduli;
ulh S i
16. T 1 tagqoslamalarni hadma-had ko pay insh mumhan,
®- laqqoslamanine ikki -
aning ikki qismini i B ‘
Garajaga kotari 1g ikki gismini (modulni o zgartimmay) bir hil natural
Otarish mumkin.
1.7 i
- Modulnj 0'zgartirmag

Songa ko’ pavtis: an holda tagqoslamaning ikki gismini bir hil butun
Paytirish mumkin

18, A
©oAgar x=
f\x):auxn i Y(mod

flx) =

m i G s .
) bo'lsa, u holda ixtivoriy butun koeftitsientli

ﬂ._\'“"-‘,. .
© TlgaXta {i n n-1
1 ne (V) agy +agy

i “ay,v+a, kophadlar uchun
(¥) (mog m) tagqoslam ‘

5 a o'rinli bo'ladi.

_ AR bir vaquda g = L

o'rinlibo‘lsa u hol Qda @,=b, (mod m)(i=1.7) va x=y (mod m) tagqoslamalar
y Oda

Tetag X +a, = a !
1aqqosla . naN Fay = by v+ by VYT by byimod m)
ma o’rinlj bo ladi.

A0 1

; © 'aqqosla .

bo lgan Kkincp: mada qatnashuvchi qo’shiluvchini o’zi bilan teng qoldiqli
“hi songa almashtirish mumkin.

1.1}

* Ta 0 § .

ko‘pay‘u%h. 990slamaning ikkala qismini modul bilan o’zaro tub bo’lgan
112 ‘82 gisqartirish mumkin.
12, Tagaae _ .

kO’pa... qqoslamaning ikkala qismi va modulini bir xil musbat songa
Ylirish Mumkin
L13, T '

bQ‘lSa aqqoslamaning ikkala qismi va moduli umumiy ko’paytuvchiga ega
s U . .

kospa holda bu taqqoslamaning ikkala qismi va modulini bu umumiy
¥

Uvehiga bo’lish mumkin.
1. s T g
14. Agar tagqoslama bir nechta modul bo’yicha o’rinli bo’lsa, u hold

ta
990slama shu modullarning eng kichik umumiy bo’linuvchisi bo’yicha

& )
O'rinli boladi.

a bu

ham

1.15. Agar taqqoslama biror m modul bo’yicha o’rinli bo’lsa, u holda bu
taqqoslama modulning ixtiyoriy bo’luvchisi bo’yicha ham o’rinli bo’ladi.

1.16. Taqqoslamaning bir gismi va modulining EKUB;i bilan uning ikkinchi

KUBI o’zaro teng bo’ladi.

Qismi va modulining E
63
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34. Agar (12a-7b): 16
117, Sinl'mn;_: bitta ¢

5.5, Agar

a+23b) 16
o'lsa, uholda (4a < 23b
be b
hold
‘Jsa, U
*zaro tub bo
I Irmasi m modul bilan o'zaro
cp i
s.in!'uing hurchu clcm':nll

. |'
b bo lﬂd
‘zaro tu
'U'j h'”l] m !]ll'dlll hl]ill] QO 24r

- o+ h, 'l\) .
( 5 ) : ]. bO-‘:'d. u hk‘ld‘d ( IUJ
d !l) 19 S 7
c'lljjil‘)ldii h(,x,” h”'h_,

3.6. Agar
2, Bo'lish n

)y 2.
a-b+2¢) : 2
b+ )21 bo'lsa uholda (11a
(16a - Telie S 3y
a (a-7b) i:
& “Isa, u holda  (a o
37. Agar (6a- NSRS bollks la (a+b+8c) 21,
n qoldigm toping: 58, Acar (502 +8b + ¢) : 2 bo’lsa, u holda (¢ :
a . Ag - Sa+b) P17,
p— . ‘ . ‘lS'd-. u hk"lda (3a
2.1, |5 niig py 59. Agar (I5a+3b) 117 po
22,1571, , ni 16 gy 5.10.
2.3, 1532° _ j ni9 pa.
2.4, 12'D1 | e ni 13 ga
2.5, 2020

~y - 194 .
a (a-4b+ 41¢)
60¢) 1 388 bo'lsa. u holda (a
Agar (S0a-b + 60c): 3
6. Quyidagilaming qay
ni 23 py.
2.6, 2157 * s
2.7, 3792

s iqlang:
i o'rinli ekanligini aniglang
lari uchun Evler teoremasi o'rinli ek
silari uch =)
6.1. g=2 m=9;
6.2, a=2 m=15
6.3. a=3 , =4,
55nil7ga; 6.4.a__) m=9
2.8. 192752 *10niay ..
s | 22ga 63. a=3, 1.
29. 19215 _, ni 14 g
2.10. 2! 5200 ni 29 wa 6.6. a=4 m=q
= =2
2]l l3|f)54_‘_23_ 16235 4 l';ni nga; 67 a=35 m 4
212, 292929?‘34““ +29 .4 631 _ 24 .17 i 33 ga; 6.8, a=2, m=33; i ekl
2 : { oif
s s “hlar ye un Quyidagilarn; isbotlang: 6.9, 9=3, m=24, hun Ferma teoremasi
3-1. \2n . ‘ . aysilari uc
@ lassy2 e 164 6y2ne) =0 (mog] ) 7 Quyldagllamlng qay
3-2- (l3q+3 3nys aniqlang
*(135___4 3nig _ i 3
3.3, giny, Eoing, ) *l=9 (mod13);
eril Vot (Moqy3)
ri AN Son Ming i _
.1, 395 IR ikkigg
43'2341_

faqamip; toping:
4.2, 399

7-1. G:z’ P—_-s,

7.2.a=2, pP=35;

13. a=3, p=2;

: 44, 2892;9; 7.4, a=10, p=5;

4.7, ‘ool 4'6"4"‘“; 75. a=5, p=2;

Isbotlay, H3nn, 76. a=5 p=3;

31 Agar Gy boy o 7.7. a=5, p:z
e (lla+2b) i uali::i (a~b-c) i2 et

3.3. Agar (@-5b): 5 0| o ﬁa(iga+5'b) 1o
Gq :

y X
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I’ ]‘l ¥ ,:

‘Ioan qol
y ; - o' lgan qc
8 Fvies tcoremy, yordamida bo'hishdan hosil bo'lg

K1 72w 12 wa

B.2. [+

neld gy
8.3 oy neds py.
B.4.356°" i 30 i
RS 3x3'” nras gy,
8.6. 293°7 o 4w fOTH
B.7: 439 4 060 poy:
B.8. 527" i 65 R
8.9.353' i 9s ga;
B.10.485%

ni 129 gy

' diqni toping
9. Fermag tecoremas; Yordamida bo'lishdan hosil bo iganqa

9.1, 933 i 5 za:

9.2. 50089900 nis, 7,11,13 2a:

9.3:42% i 15 2a;

9.4.20% pi |7 ga;
9.5, 2593
9.6. 230747

9.7. 71%0

nilz ga;
ni 37 ga.
ni 67 ga.

9.8. 51402

66

diqni 0P

10.8. 581772 i 37 ga;

10.9. 10" pj 67 ga;
10.10-, 24478 15 93 ga;
10.11. 74919
10.12, 3475

1013, 1750

ni 79 ga:
ni 89 ga:

ni 629 ga:
10.14, 27511 ni 135 ga;

10.15, 35100 ni 1242 ga;

10.16. 205 i ga, ne N,
11, Bo'lish natijasida hosil

L1, 7100 g0 nis

112, 1910

bo’lgan qoldigni toping:

al

i =]

+40' nj 7 ga;
113, 3100 4% i 7 ga;
114, 5% 25" ni 9 ga;
TLS, o580 40" ni 11 ga:
116, 1500 20 ni 13 ga;
117,57, o5

ni 12 ga;
g, 304 7" ni 101 ga;
119, (12375 +145)® ni 111 ga;
1110.3.57 4 410 5 13 ga

1111, 53%. 437 i 37 £a;

112, 39g561 4277 ni 41 ga;
1113, 3920, 23 ni 61 ga:
11.14. 319‘37-—1 ni 19-37 gas
. 3 a;
1L1s. (5622+179-346)-923 ni23 g
N i 23 ga:
11.16. 6315 +250%%)-926 ni

11.17. 7'6' _3%° ni 100 ga;

i 111 ga..
11.18 (1237156 +34)28 nilll g

ing oxirgi kK
. i sonlarning
12. Quyidagt SOTH

ita raqamini toping:



|

1416 22?_555 § SSS::: : 7:

14.17. 201 4.69%20"° L 11991103 {isbotlang:
y  gIiv ; Adagilamni s T
12.1. 3", 122 3% 15, Ixtiyoriy m. natural sonlar uchun quyidag
) 7 -4 Y 3 -
L33, ype, 12403 5.0 o' +6ni7:
) & o 5 (4 .

]., b J l7 : ’. [§] 149 . 15.2 1011(9”__‘)_!_1:();
12.7.')Ui‘ ' 2.8 $373 . Y

; 153, 3.5 4 o3ns 7
12.9. 2 1210 2

~ 2n+) ne s B
12,11 10370 346 s Al 15393 -
. —=3m—1:3231
13, lr,hmk”w; 155, Agar m =12, bo'lsa. 20™ + 16m — 31
13.1, 211 2 (mod || i) 156, mn(nr“‘“-n"“)'156786730; i
~ ' 96 _ K% 1144 .

19¢7y B MY 1
13.2. 21, Hmod 19 73, 15.7. Agar (m12) = (112) = 1j) bo'lsa, n

1714
133 2174 23 (mod 17 19y,
13.4. 21004,

| (mod 10937).
13,5 27391

16, lsbollang:
I (mog 73.3 7).

16.1. Agar g
14, |.‘ih()l]ang:

Lta =0 1‘; - ¥ d'].
M 0 = bo lq L u h()l
). 1 1»...[,,&’_‘[ S <
R ( oL I a, ,c 1 a

5 30). :
als + ﬂi *ota, =0 (mod30) 1000l — (z(l‘nodlooo)
a =
& Isa, u holda
'4']' “7‘-0:542; ! 16'2‘ Agar ”EN’(G'IO)_]I oe d24).
€. 15 T holda 7 =1(mod2
<. g "0566; 163, Agar (,6) =1 bo’lsa, u ho 2 0,
) T 7, m, n
q "'n’;27; 6.4, aﬁm+aﬁn =0 (mod7) <« a
14 4. a’? ~a?: : bi bo’lsa, u holda
g 16.5. Agar 4 butun sonning ku
e ~a’: \ 04).
1 125, (CI*—I)G(G+2)ED (I“Ods
4.6, a’z,._blz -
165, (a, 65y lla.l'
Ll e s (5 6n; I _ |SavoLar
a2 Takrorlash uchua
8. @60
:561, (a5 X
lag 0 tas ;| 20l 1adi? ; 5
"‘Q:Il; imaga aytl 1 on eting. L ayt{]adl-
l4.10, O 4 ! Taqqoslama deb ni dda xossalarint i istemasi deb nimaga deb nimaga
Aty o ! ‘las i asi de
11 1120 1539 % @35, % Taqqoslamaning hegirmalarning t keltirilgan sistem
ELE H *yicha € : larning
14,15 ]3[76‘__15 : 3. Modul b(;:vyicha chegirma
odul ing.
S 3726545°°+72-1o’.:13. 4 Mo i larini bayon eting
14,14 2r093q_2510932‘ H aytiladi? o teorema
> r va
14.15, 4323_#2343566. 5. Eyle
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T A R ST AR LR g s

28-§.Birinchi darajali va tub modul bo'yi®
yuqori darajali tagqos

. _ : tagd®
=i nomalumh n- darajali tagqoslam?

darajoll

i !“'-l'.u”‘!
K ""’fil".a('ml

"Cr;l,..

an h“r““ ol ;
an hc..,_'”l

sonlardan thorat fix) a,x"+dX

i""llf)“

l:lqt
jos]; i . _7 m2
*on-m ga bo'linmaydi, a,€Z. T

lumy; n .
= darajali ¢ ama deviladl. d
yali tagqoslama deyiladi olds*

”(”Iud”” i bo’lsa- u

tagqoslama to’g'r

anj g : 3 i grirmm?
danoatlantirsa, u holda ¢ chegi™

tené ;

tushgan  taqqoslamalart!
m()(_ln) lllj

3
o mﬂg
ko’rinishdagi taqqos’?
+, Adeyilag:

"aq(iosklm R ST ra, 84z U hufdi
p N 'EZ., ;. *led,

oduyyy U som, (ap , =1 b0 " g

i N~darajq,); bir noma’lumli taqd%

topn: ta
Ping qchslqm &k
anin

3
! fa
Yechimiarini mqqos

. A yeoh: . pelil
* o Ulig; ucp, Chimgg, ega ekanlig! kg
olib ~x (rhod“) & 7-x 3 d4) v
= : = 3x(mo
1 2
" Va oy, Yilamj;  gund®
Ya

* = 2(mod 4

Agar -2 = 2(mod4)ni qo’llasak u holda x = 2(mod4) kelib chiqadi.
Tekshirigh

7-2=10(mod 4)

14=10(mod4) = (14— 10) = 4:4

kelib chigadi

Misol. 27, = an foydalanib

47 (mod38) taqqoslamani tagqoslama xossalarid

Yechimlarini toping,

Yechisy, 47=9 (mod38) dan 27x=9 (mod 38) hosil bo’ladi. (2738):'
bo’loan: . .

Sani- uchun taqqoslama yagona yechimga ega. (9.38)=1 bo’lgant uchun

"9q0slaman; ;
40slamani ikkalq tomonini 9 ga bo’lamiz: 3x=1 (mod38).

Ta . WA - i
990slamaning o'ng tomoniga 38 ni qo’shamiz: 3x =39 (mod 38). Hosl

bo'] - i s i
§an taqqoslamani ikkala tomonini (3.38)=1 bo’lgani uchun 5 g2 bo’lamiz:

*=13 (mod3g)

Tekshirish: 27.13 47 =304=(38-8):38

Misol Berilgan 7x=10 (mod4) tagqoslamani tanlash usuli bilan yeching.

‘ i bi imlarini
Yechish, ay = b(mod m) taqqoslamani tanlash usuli bilan yechimlar
iz. So’ngra m modul bo’yic

*lish bo’lmasligini

topi ha
sh —
uchun ayyal yechimlar sonini aniglaym

Chegsi -y 2
Blrmalar to°|, sistemasidagi har bir sinfning yechim bo

kshirami,
T-xs 10(mod 4) taqqoslamada (7.4) =}.

: |
Demak, yagona yechim mavjud. 4 modu "
rniga birma-bir 4o ¥1

bo’yicha chegirmalar to’la
Y b tekshiriladi. Qaysidir
*lemasi 0,1,2,3. x noma’lum ©

! hirish  jarayonini
Chegimmlar sinfi ~ yechim bo’lishi ma’lum bo’lsa  tekshir
to”“atami
" i —10) [ 4;
x=0d = od4d) o’rinli emas - chunki (0 )

x=1da 7 -1=(mod%) o’rinli emas, chunki
X=lda 7-1= |
: : —10 = 4: <
7-2 (mod4) o’rinli, chunki 14
x=2da 7-2=

71

? =
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v

_ Tckshirish:l-l()—m:1-4—10 =44,
..‘5'\h1”;| fu.‘l.“h (_JI'J:f.il] sinflar hcr”gﬂn L’lf]qos MISOI.

3(”1:;(].;)

AP ovdalanib
27x=24 (mod102) tagqoslamani Eyler metodidan oy |
h|r;.“H o
1n; ,"L'L'h“ . ) y )echlmlari i Ino
" maviud b lganhigr sabably. tekshirilmaydi. M toping. himga ega
_ 3 ta vechimga ega.
Jl_‘j'.k.h”l,‘h_ 7 0 10 ] " 16 1 ) , i 1e‘:"”SIl. (2']‘102) =3 va 24 = 3.8 Demak. 'l‘.quﬂﬁll““u 3 ta yechimg
Mi ) G wchin®® Berj N ;4 ‘lamiz: 9x =8 (mod34).
Tisol 5, 5 (mod9y .. -ordamida yecht? tlgan ‘aqcloslamamng ikkala gismi va modulni 3 ga bo’lamiz: 9x {
) tagqostaman anlash usuli yor
t”l’”lx; ‘ SR . B el (modm)  dan
] unda 4=9m=34h=8 bo'lgani uchun x=bh-a (
}"'f"lis‘h « in - ( 1
sh. g modul . alar $ _ / 1 ):16
% b+ i P ST R ~hegetrni y X=8.90(34) . I D [ [—
(2;9) 1 "”"g'mr' _ '¥icha 0%, 2.43,%4 cheg . .wpa.mlL 9 (mod34)gu cga  bo'lamiz. p(34) =21 ’Ll 2 17,
1 uchun berilgan tagqoslamaning yagona _\‘cchiml"' kanligjp,:
2.0 07 5 ( o lglmc-tib‘”ga olamiz:
2 "")d‘)’.' X= 18 . ? 3.(13°) =
2 =25 (modo,). -5 58'9‘9“34'(9:)ﬁ24'13 =4.13" =4-13-(137)
< (= i ’ =18.37 - ) -
2.5 Y ~2x (mody,. 18-33 518'33'(33)' =16-1° =16 (mod34)
2 Fad e : B .
B 2. (~2) - (mod 9): Undan x = 16 (mod 34)ga ega bo’lamiz.
em; T TY=mS5 (g ind 2., 2) tagqoslama
Yeching,; o xm 2 (moqo s oS il Tekshmsh-, 9:16-8=136:34. U holda 27x =24 (mod102) 12q
1 2y P aa e i
: ), Ya'ng xX=7 (mod 9) hcrll}_!ﬂ" taqq x=1g (lno(ilor))
shitigy, -
~ Dy X=
Misgy -~ S=14_5_9:0 16434 (mod102)
Yech; = . idd 2 - e
hin 1O¢ modq) . orda™ ¥=16+34.2 (mod102) yechimlarga ya'ni.
Yec) taqqoslamanj Eyler teoremast x=1
LA A 1 =16 (mod102)
Yechiy,. . [ X=m : =
el (Mod,,,y | o uni®? ¥=50 (mod102)
Yier 1o, : Mog A990slamg (a,m)=1 bo’lsa ,u hol T
"*Magigy L 722) o pa? =0 (mod102) yechimlarga ega.
Va g a®imy_, O’ra qr’,(”') mu]a .VOrda id i : . afdﬂn »,
i = 1gn, Mida topiladi .Haqid ) Tekshirigh:
T od 5, od ,,, dm
E 10(mgq4 lary; hos;) qil % Bundan (")p = H(m° 271624 = 408:102;
topj an oo =Ll S ) . adi- 27-50 54— 1102: .
Flsh Uchyp, »(4) % b=1o, m—y N '(modm) kelib chid? 27.384 3_4 31%42.-112"’ b kasrlar yordamida yeching.
nj 3 4 : 64 —-24 =2244:102. . osi
kelib o .. Aniglay, . 2SChims ¥ 4)n amani mun mo .
Chigag; 1 Miz 4 L1 4 Y =10.7%0() l(mod ) Misoy, 7x=10 (mod4) taqqos! da (@) =1 va Bt SOLLE ning
Demay . _ ligiy 1._12 taqqosiama ’
~ 1075 o i P@=q.q_)=? Yechi ax=b (mod™ =b-(—D)"" B,y (modm)
652("1 1) Ag 2 echish. Agar »]sa, u holda x=
0d4) il surati bo’1s%
X=1Q.72 ta Modqy 7 s : osib kast ;
"7 =2 ‘3= 6 = 2(m qqosla"na'arda_n ] 5 3(1’11()‘14) oxll‘ldan OIdi“g" s l‘limi bO’ladl'
- od4g S V. ing yec!
), yarni o = 20 a berilgan taqqoslamani®®
0dq) Yech; fo 73
'n'lni yda,aﬂsak:
o Gily

i%\mlz y'vea




Berilgan laqqoslamada - 4 a

=] i k
h()-l:";“][d'!n )

topamiz:
4=7-044.
7=4-]+3;
4=3.14;
3=1-34¢.

il g:m:l* 1,3] ko'rinishda bo’ladi,

Mungsip kasrlarjddva]:m tuzamijz:
k I & 1 2 3
9, - 0 | 1 3
y N
o L N
(m0d4)'
)
Dema) N I
n-1=P < va x:b.(-_])” ’}'f}_] =10-(=1)
Berj|
Zan qq(lSlar'namn x=7 (m0d4) yechimi mavjud ckan.
kahirigh, 7‘2~10=I4‘]054:4 » mida
MisoL AR o kasrlar b
Sl x=2g (m0d348) faqqoslamani munosib
lrnlarmi topin > . eg?
Vechis ( echim
220’34 b ) 1a €
Ckany; i kel 8)=4 va 2814 dan berilgan tagqoslama 4 b *JamiZ:
"Yadi, . . 4 oa bo
SS Qad; aqq()Slamani ikkala tomoni va modulni 4 22 N
= m0d87) §_‘I_ K o munosi
S5 asrpj chek; “anjir k gy ko’rinishiga keltirib,
as .
T]al' Jad\'ahnl tu&ﬂ‘ni 87
ZHS L
. 35 ‘[],],],l, 2,1, 1,47, Bundan,
1
0
G &X' o 3 4 5 6
I 1 1
1 1 2 4
19 87

asrlarini ‘

‘-———_________;

>dm)
. =(=1)"P,_ b (mc
m=87 lami x=(-1)"1,

Va n=g. B =P =19. b=7.

10 nu aE a A Q E.’(‘j-l\ L‘hiqadi-
I a 0‘\‘ "]_k = ( !“ l() i = l A= 4(] {T“Ud s f} 1
=) q ¥sak, x= . = S

Dem aks SS.\'

« 3o | \.a
' x =46 (mod87)
=7 (mod 87)ning

vechimi
' 5 1348).
11337 220:307 (moc
20x=2g (mod 348) ning vechimlari x = 46:133; 2

TfikShirish:

220-46 - 28 = 10997 345;
e 29232:348;
220-220- 25 - 43395 348,
220-307- 28~ 675191 345
Misoy, Tx=

-
i ~gkart sin
‘vicha tes
lamani 7 ea 4 modul bo’
10 (mod 4) tagqoslamar e
Ol'qa]i yeching.

inﬁ a va
o holda 1 ning

= bo lba’ u

Yechisp, @=b (modm) tagqoslamada (a.m)=1

7] S

onlarga Chlllqll yoy

dagi u soni @
Sonigg ,, modul bo'y

‘ilma
» yoyiln
: = qu -+ nv YO
ilmasini topamiz: 1= au

icha teskari son bo’ladi.

katta umumiy
Evklig

ing eng
7 sonlarning ©€Ng
; seilamn o
algorilmi vordamida berilgar n

bo’luvchisiniﬂg chiziqli ifodasini topamiz:
=Hleg 3=7-4-1;
4:3-1+1; l1=4—-3-.1 o
3'——.]-3-}-0_ B 4.2—7‘14'24-7(;.[). e (mod4)
e AT skari son —1 ¥OX!
1§4.2+7("1)- 7 soniga 4 modul bo’yicha te

Kanligigay 5 soni bo’ladi.

syicha
| bo’ylc
modu
T

4
R
ikk tomonlnl
10 (mod4) taqqoslamaning ikkala
- mo

N = 1):
teskari 500 3pa ko’ paytiramiz ((3,4)

7-3x=10.3 (mod4)
2lx =39

(mod 4)
2lx=x (mod 4)
30x=2 (mod4)

e pamiz.
himni to
4) yec 7%
lardan x=2 (mod
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Tekshirish. 7.2 101410 - 4:4

1 \Cching'
. i sinf vordamida )
Misol. 37x - 25 (mod107) tagqoslamani teskari sinf)

man“dIigi

a vechimi
Yechish (37 07)

- ine yvagon
= ldan berilgan tagqoslamaning yag
kelib chigadi. 107 modulda 37

107=37.24 33;

ga teskari sonni topamiz:

37=33.14 4:
33:4v8+l;
4=1.440

37(-8)7
—37:2)-9+1
l:33~4-x:33—(37-33-1)x-- 33.94+37(-8) = (107 -:

107-9+37(-2¢).

26
Kari sinf
Bundan

25
a 37 ga te | gal
ITH)T‘){B?(—Z()). yva'ni 107 modulda 3 od erilé

vigan 81 &
' : ;il bo’lgan dan
Mmusbat g, bilan almashtiramiz: 26 +107 - 81. Hosi ;81 (modwﬂ
. =28
‘aqq()slamamng ikkala qismini ko'paytiramiz va 37-81x=
= s namiZ.
x=2025 (mod 107, Yamni x =99 (mod107) yechimni topam
Tckshirish: 37.99_25 - 3638:107. 1 veching "
isol. . amida ) is
Misol. 27, +38y =47 tenglamani tagqoslamalar yordam! - ydalani? top! I
o " - an tO_‘" A =
: Yechigy, Fenlamaning butun yechimlarini laqqoslama]ardd iz 27,33) !
uc] = = . o amils- a
j un 27x =47 (mod3g) i o’zgaruvehili taqqoslamani tuzib 0 10d38) d
27 laqqm}ama"ing bitta  yechimi mavjud. e 13 (mO
*=9 (mod3gy,. ’ A i A
kel )i hosil dilamiz. Bundan 3x =] (mod 38) V4
elib Chigag; Iold“
: s
=13 (moq hint-
3 : s ec
e 8) ben]gan 27x =9 (mod 38) mqqoslamanmg b)
13’% ’]adi'
38 }2{13‘._3} be l . i 'daﬂ blrl bo
Tilgan tenglamanlng yechimlari a
qx“‘b}-:._c 4 ';V(r*[/i
Ve thg] maning b Ay, P57
n“‘shdabq,\. archa  yechimlari e A
1
> DU g, ak,
X Ll e em
y‘\l3$3sl, X, 13= n‘:""s, ’?’?:'118'. (l=27.- d::l-D

il ol 35 BV R SN PR i TR R BF s

Tekshirish: 27(13+38¢)+ 38(= 8~ 27¢) = 47

35141026¢ - 304 - 10267 = 47

47 = 47
3= (mod17)
Misol. I5x =35 (mod13) tagqoslamalar sistemasini veching,
2lx=33

3 {mod 30)
Yech; : . Sy
Chish, Berilgan laqqoslamalar sistemasidagi h

ar bir tagqoslama vechimlari
YH9oridagi migq 1,

rda Keltirilgap usullardan biri yordamida topil

*=15 (mod7)
r=1] (mod13)
*=3 (mod 10
Hogj) qilin

Wb b

adi

gan ar cic : . "
i S lagqostamalyy Sistemasidagi faqqoslamalar modullari 0’zaro
ganljg; u .
S Chu ar 3 . . .o - . v
N ularning eng Kichik umumiy Karralisi \f po vicha quyidaej

2], _

% Yi=] (mod 10)

Y:; l:l
Eumdan eril

Ugan
=x 130. 1 q%slamalar smemasining yechimi
yy . 15+1701+11+-)”‘1_3
s (mod 2219
i )




5 ju

Jamaning

.  raqgoslam
asidaei uchinchi taqq ing 3 1@

ilean amalar sistemasidag s cremasining
Agar berilgan tagqoslamal i iste
) a4 tagqoslamal
vechimi borligini ¢'tiborga olsak. u holda taqq

yechimini topish mumkin:

17)
.~ 15 (mod

x=15 (mod17) (x=15 (mod17) : =11 (modls}
x=11 (mod13) sx=11 (modl3) I .. -~ 23 (mod 30
x =3 (mod 30) lx =13 (mod30) *

)0)
= []1()(166‘ ¥
. = I ]()- (

X = 552 (I]‘l()d ()()‘:U): X Il ] ] E (”l( d ()h- J 2

yechimlar hosjl gilinadi.
J X=2 (modl5)

ot veching.
istemasini Y¢¢
X=7 (mod20) tagqoslamalar sistema

& PEl
2 -
x=12 (mod35) o e
an

TS slamads
Yechish, Taqgoslama ta’rifiga ko'ra birinchi taqqo

Misol.

syamiz: %
fodant hog el 1 Qiymatni ikkinchi tagqoslamaga q© y‘:f‘j{ﬂod A)ni olam!
BT w (mod 20). Bundan, 15/ =5 (mod 20) voki (EJ. Bu ifiodad?”
Yana aqqosiamg W@’rifini qo’llab z = 3+4k, ke z ifodani olamiZ: ¢ ning i
=2 gs =2+]5(3+4k)=47+60k kelib chigadi. Hosil gilingan ‘[L*CILIOSI:uﬂaﬂl
ifodagis; uehinghi Laqqoslamaga qo’yamiz: 47 + 60k =12 (mod 35)
Yechip k=g (mod 7 yec

o~
ey . s12°
himni topamiy. o ifod?

in
Bunda, k=1, e x ning

op |
; kelib chiqadi. Hosil bo’lgan ifodan
1 laymiy. *=474 604

- — o i ]i.
Demay N 47+60.7; =47+ 420/ i yech!?
~ 7 (mog 420) berj lgan laqgoslamalar sistemasl
475 T
Tekshiﬁsh: _2, j(s) '1 5,
= 120;
5122 55
=35:35.
Miy
sag "y 251y 63,25 taqqoSlam
laShlinn 3. 7x'l 4 453 +2=0 (mod5)
Y ,
e :h Crilgay 2 0 ssalan
1 X
Qme“\asidan o3 ni Soddalashtirish uchun tiiqclos]anwlar
ydala“r‘a“‘liZ:

>



IL‘

46. 24x = (mod13):
" na
i r-1 danka
.lama darajast I 4.7. 15x=23 77y -
I.6. Darajasi n (n -r) bo’lgan r tub modulli tagqoslama ) (mod 22)y:
bo’Imagan tagqoslamaga teng kuchli bo’ladi.

s 48. 12x =53] (mod 39) .
i 1 tadan ortiq €M

- n tadan 0

1.7, Tub modulli n-darajali tagqoslama yechimlart sont

- Berilgan taqqoslamalarni chekl zanjir Kasrlar vordamida yeching:
2. Quyidagi tagqoslamalarni tanlash usulida yeching: >l 15x =37 (mod98).;
2.1.2x =1 (mod3); 52. 2x=182 (mod119):
22 8x=3 (mod4): 33, 105x=72 (mod147);
23.6x =7 (mod5): 54 97x=53 (mod169):
24. 3x=22 (mod7): >3, =30x=67 (mod177).
2.5 4x =6 (modl0); >6. 69x=303 (mod 201):
2.6. 12x =1 (mod 7); 7 192x =9 (mod327).
2.7. Sx=7 (modl1): >8. 365x =50 (mod 395)-
2.8. 8x =1 (mod16). 9.

”‘639-\'2177 (mod 924y .
. ; P \,cching:
B Quyidagi tagqoslamalarni tagqoslama xossalari _vurdclmld" <

>10. 1296y = 1 105 (mod 2413):
31, Tx=8 (mod13):

.11, 1215x =550 (mod 2755):
32, 6x=11 (mod14);

5.2, 1919x =171 (mod 4009) .
3.3, Bx=10 (mod14):

6 Berilgan o5 =b(mod m ) taqqoslamalarni a ga teskari sinf orqali yeching:
3.4. 11x =-32 (mod27): L 21r=17 (mod23);
3.5. 16x =50 (mod23): 02 sy=7 (mod24):
3.6. 25x =1 (mod37):
3.7.

63.17x 219 (mod24):
17x=23 (mod41);
3.8. 32x=43 (mod51).

6.4 13x= -1 (mod30);

6.5. 28x =133 (mod35):
4. Berilgan taqqoslamalarni Eyler teoremasi yordamida yeching: 6i6. Vg i (mod30);
4.1. 5x=7 (mod13);
6.7. 9x =18 (mod4l);
4.2. 29x=3 (mod12); d 50)
6.8. 11x=31 (mo >
4.3. 5x=26 (mod12); 8- 1 : larni yeching:
7. Quyidagi tagqoslamalarni y
4.4. 8x=17 (mod19);
4.5. 27x =11 (mod34);

1. (a+b)x=a* +b* (modab), (a,6)=1:
1. 81
80 . U N
> .

R



7.2, (a® + b Jx —a—~h (modah), (a.b)=1;
13. (a+b)y'x=a’ —-b" (modab). (a.b)=1:

14. (u-b)xsd® +b° (modub). (a.b)=1:

7.5. 2x =1+ p (mod ). bucerda p tub toh son.

7.6. (m—1)x I (mod m).

1.7. (m+1)xma (mod m).

7.8. ax =1 (mod p) buerda p tubsonva (a. p)=1.
8.
8.1. 2x+3y=4;
82 4x-3y=2
83. 3x+4y=13;
8.4. Sx+4y=3:
8.5. 3x+8y=5;
8.6. 17x+13y=1;

- 8.7. 23x+15y=19;
8.8. 17x 16y =31,
8.9. 91x—28y =35,
8.10. 17x -39y = 26.
8.11. 50x—42y =34,
8.12. 47x—[05y=4;
8.13. 47x—111y =89,

9. Taqqoslamalar sistemasini yeching:
65 3x=5 (mod7),
T l2x=1 (mod 5);

92 3x=1 (mod 20),
T 2x=3 (mod15);

ga
{ \\‘ \
82 Y

ida veching:
2 i }e orde ]Idu‘,\""‘} =
Berilgan tenglamalarni waqgqoslamalar yordan

93 3x=1 (mod5s),
- Sx=4 (mod 7):

94, {14\ =12 (mod18).
=5 (mod 235):
=b (mod13),

{ =b, (mod17):

9.6 13X +dy=29 (mod143),

2x - -9 =59 (mod143):;
=0 (mod5),

9.7, {x
3 =2 (mod 5):

98 {5-\‘— V=3 (mod6),
2x+2y=5 (mod6).
10. Ta(lquslamalur sistemasini veching:

X=3 (mod8),

l’wJ

3Y
+2y

10,1, x=1] (mod 20),
*=1 (mod15);
¥Y=2 (mod3),

102, {x=3 (mod 4),

X=4 (mod5);
X=1 (mod?2),
03 vey tmois),
X=6 (mod9);
=2 (mod7),
104, {x=5 (mod9),
x=11 (modl5);
=4 (mod7),
105.¢x=9 (mod13),
x

=1 (modl7);

83

T




10.6.

[2¥]

VX

J 5 (modl?2),
| (mod8),

)
2

(modll):

(mod15),
7 (mod 20).

x=12 (mod35);

-

;‘_1

- -
3]

jr 4 (mod5),
= | (modl2),
x =7 (modl4);

10.9. ¢y b (mod) 1),

Jx S (mod8),
J,r O (modl7);

-

j h  (mod 25).
1010 x b, (mod27),
\ x = b (mod59);

~

x =1 (mod3),
X =4 (modS5),
10.11. {x =2 (mod 7),
X =9 (modll),
x=3 (modl3),

I'l. Tagqoslamalar sistemasini yeching:

3x=1 (mod10),

11.1. J4x=3 (mod 5),
2x=7 (mod 9;
2x=3 (mod5),
11.2. 3x=5 (mod7),
3x=3 (mod 9);
4x=1 (mod 9,
11.3.

5x=3 (mod7),
4x=5 (mod12);

84

bo’lgan ten

Tx=3 (mod11).
114, {3x=> (mod5),

I5x=5 (mod33):

Ix=7 {mod10),
115, 82x =5 (mod 15),

7x=5 (mod 12);

Sx=3 (mod9),

1. dx =7 (mod13),

8x=4 (mod14),
¥=2 (modl7);

2x=7 (mod13).
117, S5x=8§ (mod17),

l4x =35 (mod19),

3x=7 (mod31).

. 37
; sistemasi yechimga ega:
2.q MNg qanday qiymatlarida taqqoslamalar sistemasi )

Y=a (mod6),
12.1. X=1 (modl0),
X=2 (mod21),
X=3 (modll);

xX=5 (modl18),
123, {x=8 (mod21),

x=a (mod35);

[l

x=a (mod6),

x=1 (modl0),
x=2 (mod21),
Sams (modll)-

12.4,

rajasi
iasi berilgan taqqoslama daraj
13. Daraja

gkuchli taqqoslamani toping:

5 - d11):
35 —5x*—2=0 (mo )
13.1. 85

AP

ga, bosh koeffitsienti 1lga

teng



13.2. 272" 41457 _ g, , 1320 (mods59);
13.3. 70x% 4 78,5 ,

25x" + 68x" +52x% + 4v +3=0 (mod101);
13.4.

a,x" 4 ax" !
14. Daraj

toping:
141,

=1
Peetd, x4+ a, =0 (modm). (a,

asj moduldan kichik, be

X" -4-2);' + 3

14.2. 3x1,4,1

B e (mod 5
4 3 2., EO
X2k k% 2x s x°+3x +x +4x7+2x
143 xlfi+3x"_5x7~_x-‘+6.\‘-2:0 (mod 7): .
7,30 4 4x
144 2,17 +6x'0 4 14 +5"..12‘.41___%‘_11_*_‘.3'_(”) TR SRR
+6x3_§.4x2

TX+4=0 (mod7)

i
Jamal
cuchli taqqos
rilgan tagqoslamaga tengkuchli tag

=0 (modl1) ytiring:
 Berilgay aqqoslamap; soddalashtiring (darajasini - P jenti 1£°
‘ | i
koefﬁts1entl rnj Moduldap Kichik sonlar bjjap almashtiriﬂgv bishs Jegefiis
teng bo’lsm) Vatan|agh Usulidg Yeching:

153 5 g +4=( (mod 3)

152, gyt . =( (mod 3

153 2

28x 4 59,8 T26x7 4. 20,4 ~17x4+2344 (mod3);
154 x +2x4-2x3-—-2x2+2 ,
NG X-1=g (mod3)
el Xt p —-xz-Sx-F-l-
=0 (mog 3
1555 +2x8 4 s + 43 mAxt iy
- X+2<q
1570 5 +3yeuts —x3 =32 ly (mOdS)
- g X¥+4s5q (modS)
o T e -—9x+3s0 (modS)
15.9, 34,10 29x7 +43x“-19x+37a0 (m d 5)
od sy .
15.10 6x'~ 125 1129 (mods)
I5.11. x7 — 3,8 A5 P —4x+2=q (mog s,
86 -

1‘) l;e o - o : ey 3y . ‘ 1 a Lth“—-
riiean ash us LlllLL A =
A ll() i ) T va l;‘lllnl‘l -
¢ alarmit sc dd-.lld.\
(=) bld] A ‘l 1

21,20 A8, 4 17
16.1. 55 44T gy 20 30

y RET LN
axPeox!Taxt3x el
. S 4
< i - [+] ' .
1 10 _,_ﬂ‘ 'l\___
""2-\13‘7'7{]2-'?..\1 X +3% +Hdx

X +4x+2

16.2. X ey

=0 (mod 7); N
Tty x4+ x+1=0 (mod7):
+x —x +x +xt +x
105" —5x™ 4 10x"® 495 44 (mod 7): .,
. = d 7):
13x7 - 62x% — 53¢ — 24x" +13x =27 =0 (mC
e d1n:
6x" ~3x' _ 25! —6x’ +3x° +Tx+2=0 (mo
- I3xT _30x 7 _oyt 4120 (mod11):

11):
2 " =0 (n\od
167 1?_0_\"” + 14_\_15 + .\‘:.‘ _3.\_* 40y —x + 6

g = d13):
16.8. X Y122 w2l =0 (mo )
B ¥_1=0 (mod23). ‘
16,9, 300x™ 425957 —95x i
i ilean modul bo’yicha
7. Taqqoslamalarni beri ga
ajraﬁng:
17~1--"C3+4)c:—320 (mod?3):
173, 3 < = (mod5); ; ol
17.3. x* =205 +90x% —135x +54 =
. 3 od5):
T a3t (m-vJO (mod7):
175, x* —124° +46x* —53x—12=
o ' 1=0 (mod7):
3 .2__8x—- =
17.6. 5x° +4x e Lo,
17.7. 6x*+5x —2x— .
- 2 -0 (mod17),
17.8. x*+3x*—3%

od23):
3 1\’2+8"-+3EO (m
179. x* +10D

0d29);
3 4 4% +4x—15=0 (m

4 15x +
17.10. x +

2 _3¢+11=0 (mod31).
=13x —
1Fitee=l

ko’paytuvchilarga



Z Takrorlash uchun savollar

o e
' ali 2 deb nimaga aytiladi
I Bir noma’lumii n-darajali tagqoslama deb nimaga aytilz

2 Juqqnslurn;mmg yechimi deb nimaga aytiladi®
3 Teng kuchli takkoslamalarni tushuntiring. i
i acga:
. . : g SO e Vcchln]g‘ L2
4. Bir noma lum|; birinchi darajali tagqoslama qgachon |

5.4 . - ) i . day }r’CCh'
5. Bir noma’lumlj birinchi darajali tagqoslamalarni qanday
bilasiz?

e . B me - '.__.l-r”‘,]ﬂbo
6. Tub modulli n -darajali tagqoslama yechimlari soni nimag

;s . dekslar
O 29-§.Tub modul bo’yicha boshlang’ich ildizlar va inde

iz, & asosE?
iz, ),
kvadmm‘

. ; - i *ich ild
Asosiy tushunchalar: sonning ko'rsatkichi, boshlang’ich
nisbatanp indeksi,

ikkinchi o

arajali taqqoslama, ikki hadlj mquSlama’
SNEEItna,
Agar = .
B gar (a; m)= bo’lgandg @ =1(modm) taqqoslama o’rinli bo’lsa, U I ig?
nas 2 l
omning m modyjg, ko’ra ko’rsatkichj yoki m modul bo’yicha @ 5"
tepgishlj ku’rsu!kl(:h deyiladi
Apgar (a,m)=) bo’[j
=L boljp 6=(p(m) b .
- 4 O’lsa, y t bu
boshlang ich ildj, deyiladi e @ son "
Boshlang’lch ildiz]ay fagatgin, M=2, 4, 1= 5 ! il
= 3 > r » u e 2 n
S0n) sonlar uchun Mmavjud bo’lagj Bos e -
topiladi,

hlang:jc, ildiz]ay bevosita hisoblash usulid?
I tub sop bo’h’b, S son -
ba’yicha chegirrnalarning keltirj

sinflar sonj P(d) ta bo’ladj,

oy usullar™

(r"iq bo‘[ﬂdi?

. i 1 Vi Y= .!‘\Lﬂ\\k\\_
| i i CK ;l { &klladl vau 1 'lnd..(
ax "[’_\' +C* U(”]OLI”IJ

adi.

- oy a ushbu
Agar a son m songa bo’linmasa. u hold

: ama deyil
ko,ri"iShdagi tagqoslama ikkinchi darajali (kvadratik) taqqost“h(nw: 5 (Vae N)
Agar @ son t tub songa bo’linmasa. u holda ushbu u: e N
kﬁ’rinishdagi taqqoslamani n-darajali ikki hadli tagqoslama deytis iR
*'lganda taqqoslama yechimga ega bo'lsa. u holda @ son t?‘l l‘:T\ -
araal chegirma, xolda @ son n-darajali chegirmamas dc.} 'l‘.“ l;ndli kvadratik
Ushby X =a(mod m) ko'rinishdagi taqqoslamani ikki h

T
3 4 coa bo'lsa, t
a vechimga ¢g
“a90slamg deyviladi. Agar (a:m)=1 bo’lganda taqqoslama

a a son m nlUdUl

: oirma. aks hold
10dul bo'yicha kvadratik chegirma, a
b

0yichy Kvadratik chegirm

amas deviladi.
Ushby

; tub
B g slamant  toq
- I ‘,_hda“—:.l wqqoa
-‘i‘-:a(modp) (a;1)=1,(2:r)=1) ko'rms .

= dp)
{az Tl bo'lib, a® =1(modp

odull kvadrajk taqqoslama deyiladi. Agar
' " --1(modp) bo’lsa, u
e holda taqqoslama ikkita yechimga ega bo’ladi. a

“holgy

a9q0slama yechimga ega bo’Imaydi.

o D .
Misor, %1—9- ning Lejandr simvolini toping.
83

yish
1 ni quyidagicha mos qo’vl

a .. oa 1.
Yechisp. Lejandr simvoli deb ; kasr song
; *Isa;
tUShuniladi. adrat chegirma bo Is
' dul bo' yicha Ky
(ﬂ) { 1 agar a soni p mo

a son ”iadu-l bo icha K adrat chegl! ma bo 1"11750,
» 4 ¥ g
i p

3 on b
i crajl tub s i
Berilgan kasr sonning maxraj i

. i iladi.
= $f . 7 simvoli topl
| agar o'lsa, uning Lejandr

1
3 dan foyda
Buning uchun quyidagi xossalar

b

a 3

bo’lsa, u X0 ( ] P
ot b(mOd P) P

1. Agar a=

89




e ————

)

4[}

(L)
(214

‘ ( [J I

~

{
\

r)
[)
()(u
9. Agar (P'fl)=f uxoldq(‘/J (/)J. —l) v:-__.
2/ g

219
Berilgan -3—~ kasrmng,! .ej

andr simvolinj top

amiz:
l'Ussul.

(219) 3.73

385 "\ S =8«
3 Jas-._ﬁ

:( 83)(“1) S

xO.S‘.s‘aga k o ,’_a l

383 (3 ;) ( J 90— .xﬂ.ssc?ga' ko fa]
383 7 8 3
3 Se=l 3 -1

5,6 - YOSsaga for ,.al

73
(- * =
= ~(=I)(=1y%s _
219
Demak, =1. 2=
( 383 Bundap x
kvadrat chegirma bo’ladj, Ya’ni hosjj qili
ega.

ko' ral "("l) '*5—

Bl
{)( N

alohida-alohida topish mumkin:

3831 3~} 7
383 S
! ulsll) B
)[333] ( 3 } ( \
383-1 73-1 /
383 2 Y R . 4 -
) By e L
\(3%) (73}( )

2 2
tﬁﬁ)z““*): =1.

B“nda, [;—12} :L_"_)( i )— 1-1=1 kelib chiqadi.
383 383 ) | 383

219
3-usy), Berilgan 2!

383

X0ssan; 90’llash mumkin:

L L
( 9\_(383 I s
383) 7\ 579

65, 219-1 41-1
41] _( 19] T e
219
A=4701 il_)
::r-(l]:_[il_)_(_n 2 2 —_-_(7
41 7

Demay [-2_12) =1,
383

Misop.
219

ini ejandr si
Yechish: yakobi simvolining L€j

son
b bo’lgan  agsam (m> 1)

o
belg“ash “g ning m m

lardan tuzilgan
a

i simvoli’
*yicha Y akobi sli
dul bo’Y

9-

aniglang.
L ning Y akobi simvolini

o’zaro
farqi v akobi simvoli
imvolidan

a
@  .chun aniglanadi. [m)
m

deb o’qiladi. Yugoridagi
> de

a
a —_—
a = — ...-[ J
iy (£J=( ..p,J (p.) P»
ini xossalarl Vv . T
dr gimvolining
Mo 4
12-misoldagi Lejan

Xossadan:

91




{“"\

83
219 i83

Y e { 83 o ]
o 373 e {l-‘\', {’2 Fih
”‘ ) : H 73) (3 (_';.-'?z
v/ 3 ‘ ]) ( l) v

(=1)1=-1

i83
un 383 K

"
210
383
itmod 219) tagqoslama uc

‘ JC”HJI\'(
I . '”l.” 3
I ] .

chegirma cImas
Misot
« =]
o modul bo'vich; .
}; vicha g = 6 boshlang'ich ildizing indckslarjadmiml
cchiisly |
77 tub my
dul bo'yj
Yyicha bost y
shlangich ildi i
iz bu shunday & o

sinfinj ]
» URINg uchyp g r
y “1(mod
P) bo'lib, p — 1 dan kichi §
7 — ldan Kichik natural darajd

l']l()(lli[(h < «
li «
1 qq ‘-l: nr
1 1 05 1 n {1
1 l b ant 1 1% (' {4

= 06nj
ng me
2 mod
P = 1ni 17 da boshlang’;
W 1ho luyehi ang’ich ildiz bo'lishini tek Buni
chilaride & - shini tekshiramiz. BuM
r=17, il da 6 ““n")dp}‘;haﬂ .
- 5, 16 . ni tekshiramiz:
=6 (mod 17 Ming natural bo- :
6% m 3 ) o'luvchilari n=1,2,4,816 pund®®
gt =< (mod 17 ==

6" = (mod
GIEG(mod”); ;
6% = 2(modl7); 66 = 7(mod17
6 =12(m e 7 _8(m°d17) G
6 =4 od17): 67 =14 (m ) =15(mod17);
(mod od17), 6 = '
17); 6" = 16 (mod 4 612 3 (mod17);
6”5”(!11 o1 1 :—:13("10(117,-
0d17); 6" Elo(modﬁf))’
6 M ot s
);

615

PN

Tuzi
ilgan t
aqqosla
malar vordami
alar vordamida quyidagi iad\'ail'ami tuzamiz:

1-jadval

ER VR

l.Jad\'al uChun L"l ek
aqqoslamalarning ikkinchi tomonid
slamalc 1L
amalarning ikkinchi tomonidagi songa mos daraja

mpiladi.
2"jad\f‘a]
2 b
NN 4 | 5 6 7 8 9
o T
r - 12 4 ‘ 7 1 8 14 16 11
T s B[ w9 3]
un ta : e
qqoslamalarning birinchi Tomonidagi darajaga mos qoldiq

mpiladi_

ﬁﬁsm
- 152 =9
=28 (mod17) taqqoslamani yeching.
ossalari yordamida

Yech;
Ish. 154" =
X7 =28 {mod17) {aqqoslamani tagqoslama X
taqqoslamani indekslar

a\ .
bhtll‘ami2: 15 e
x* =11 (mod17). Hosil bo’lgan
qoslamani hosil gilamiz.

XQSsal i
al‘lga ko, .
ra: ind15 + 3indx = ind11 (mod16) tad
=10, ind11=9lami topamiz:

Yugor:
Qor i
ida tuzilgan jadvaldan indl 5

;(:’;:ind" =9 (modl6)
=-1 (mod16)
(3,16)=1 ekanligidan taqqoslama yagona yechimga egd Taqqoslama
X0ssalaridan 3indx =15 (mod! 6);  jami V@ 2-jadval yordamida
indx=5 (”"0‘”6)
X=7 (mod17) yechimni hosil qilamiz
Tekshirish:
15.7° —28= S e a9y’ - 7-11=-2(-2)"-7-11=
\ 1|_=_—-2(--32)-16-7—115—2-2-(_1).7_11E

93




| - .
Lepandr simv ol topinyg

13

I 1 I
7
a0
] 3 |
lr.‘/' 1.4
/(\("
IS
I'/-:,,'{' o
- 58
1.7 {
'.x;_]' L. (

l.‘).(mJ
131 ]

- . 2
- Yakobhj simvoling toping:

21 (283 ) 29 {251
563 ) o
577
2.3, (2‘!!); 24 (._323
93 ' 607)'

2.5, (246); 2.6. (3153 A
43 1201 )’

2u7. (.2‘470) 2.8 (2108

3.1, x%2=3 (mod31).
32, x2=2 (mod31);
33. x?=5 (mod 73);
34, x2=3 (mod101);
3.5. x¥* =226 (mod 563);

]

94

8. x* =479 (mod 563y,

ki " I
© X" =579 (Mmod821):

38, 2 _
=728 (mod919).

39, y2o
X =847 (mod10g7).

310, 2
RS S
4 3766 (modS‘)S?).
- Quyidag;
Yida i i
‘o 8! tasdiglar; ishotlang:
- Biror h
mod vie i
ir Eo Ul bo'vicha twzilean bitta sinfnine chegirmalari shu modul
P | o £
O rsatkichgq tegishli boladi.

2
"< Agar (
. am)=\ po
§ 2anda g “
Ste, bo’lganda - l(modm) bo'lsa. u holda a'w'

s

. ;‘ M modul beryie,
= Agar =

hegs 8=(m) bo'lsa, u holda o’t'.....a™

> gonlar

4 0 zaro tagqoslanmaydi.
sistema m modul bovicha

Aarpj
ng Keltiri ;
» . tirilgan Sistemasini tashkil giladi.
T a sop ) |
QPEQ_,‘(m m modul bQ')-"lcha 8 ko'rsatkichga tegishli bo’lsa. u holda
odm : antng
o'rinlib - ) taqqoslama o'rinli bo’lishi uchun y=y(modd) teqasiRmATEES
O lishi 737y,

435
S, y=g
Crip: (modg) bo'lganda va faqat shu holdagin
hh b()’ .

va etarli,
a a'=1(modm) tagqoslama

ladj,
g bo’luvchisi bo’ladi.

4.6
6. q . | |
Sonning 1y, modul bo’yicha & ko’rsatkichi o(m)nin J
hli bo’lsa, U holda

47 .
e S0n m modul bo’yicha & ko’rsatkichga tegis
ko’rsatkichga tegishli bo’ ladi.
o tkichga tegishli bo’ladi.
har bir & buluvchisi @(5) ta
g’ich ildizlar sinfi

Sonj
Shu mogy bo’yicha

4.8, Agar (8:k)=1 bo’lsa, u holda a son 3 ko,fsa
49 ¥ tub modul bo’yicha tuzilgan r-1 sonﬂ'nlg) ta boshlan
Sinfning ki rstieni Baadll Xususiy holda @(r-

Mavjug, - ha tartibini aniqlang:
5. @ sonining.m modul bo’yic

5.1. a=2 NCaesl
=5;
i 95

52. a=

‘;i o




S, X,

5.4 a 10 ., | 3,

5.5, 4hoomo s i
56 4 > m 15,
57. u 2. m I'7;
5.8. o4 7. 20:
519, & 7. m 22

5.10. a=7. 43
511, 4 5 m 10§ :
5.12. 2 me 133,

_ artibini anic I:!ﬂg:
6. a, beq sonlarning ,, modul bo'yicha tartibini 1
6.1. g< 7. b= 9, = 12, = 13

62 a= 5 b= 8 = 13, = 17;
6.3, a=35 6:8’ =10, d:'6; ’”:'3‘.
6.4, 4. 1o, 4 _ 25, o= 50 e 39:;
6.5, a=s, /)::]5’ c=2]. d=35; m=a44.
7. Berilgay, Modul boryicha barchy boshlang’jcp, ildizlarni toping:
7L 1y, 7.2, 13,
73. 1s. 7.4. 19,
75. 4o, 7.6. g1 p
1
8. i oad P
ohigany 820 mogy, bo’yicha Poshlangich jiqp,y sonini va ulaming
klchtgmi toping.
8.1. 10 8.2, |g,
8.3. 19, 8.4, 3;.
85, 37
9. Berilgan mo,
9.1. 7;
9.3. 23;
9.5, 53;

9.7. 54: 938. 71:
99. 242. 9.10. 2R9:-
9.11.578; 9.12. 625,

0 r d H alint tll!‘.illi.‘..
mody i sk advalini
! lb()'\f i a g asosea ko'm indeks lar ]
' -'lc 1 L« a5t

0.1, p=3 e

5 102, p=s g=2:
103, P=5, p=3:
104 pP=7. g=3:
10.5 P=1 g=s5,
06 pyy g=2:
VL pall, gus

108, pP=29, g=2. i isbotlang:
11, Indekslaming quyidagi xossalarini 1s + +indb(mod p-1)
inda —indb. : o acd
11.1.aEb(m0d r) <=> inda =in sea u holda ind(ab) i 1)
112 Agar (a;r)=1, (b:r)=1 bo’lsa, @)= n-inda(mo
=
bO’Iadi

ind
holda in
‘lsa. U
13 (ar)=1 va VneN bo'lsa
2. Agar (qir)=

tanIoslama o’rinli bo’ladi. s
213
dp
fa) - indb(mo
114, ind —-]Emda
5

115, ind1=0 , ind,e=1. ni yeching:
12. Quyidagi tagqostamala

- Quyide

ia o'l'inli'

17):
121, 7x=23 (mod

27);
122, 5¢=13 (mOd

37);

—_11 (mod :
123. 8x= 5 (mod73):
52

od79);
=3 s
12.5: 330, 7 (mod79):

12.6. 125x‘1_. ” 97

12.4. 47x




8. <5 (mod 71):

29 HY Y mod 83y, &
149, =46 (mod97):

I Y % R B L (HI('l’UT'. l 55
Y0 217 (modery,
I2 1 i/ Y otmod 22
“n ! R S
R, : = mod 97y .
I3 Qusidagi ikkinchi dasaiali tagqoslamalarni yeching: ( )

& Quyidagi ikkihadli taqqostamalarni yeching:

1eg v I'S (modl 7).

151, 110533 {(mod 37):

; 7y .

132 10 (mod 27): 152, X =34 (mod 41y
133 x" = 47 (modS3): 153, J‘"8‘=‘31 (mod41y.
13.4. %% =58 (mod61): 154, 52, (mod 41):
13.5. x? =59 (mod67): Iss. -"5337 (mod 43)
13.6. x* @28 (mod67): | 156 %2 259 (mod 43):
13.7. x? =54 (mod71): T a1y (mod 67)
13.8. x> w40 (mod83): 153, v =1y (mod 67)
13.9. 3x* —5x~2=0 (modi1); 159,y

13.10. 2x* —7x 4 28-0 (mod43): 1510, 45 _ 4 (mod 97)
$ =4 m -
I13.11. 3x* ~8x + 44 = ¢ (mod47):

13.12. %7 229 (mod 592y, 161, 353 g (mod7):

13.13. x> =61 (mod 73, 16.2; 3% as (mod13);
14. Quyidagi wqqoslamalaming yechimlar sonini aniqlang: 163 15x* =17 (mod23);

140, X" =6 (mod37), 164, 27:5 w25 (HiedBDS

142, x'°=10 (mod37); 55, iaid (oAt

13
14.3. 3x* =2 (mod37): . (mod 6D
16.6. 37x" = LD
144, 7x” =11 (mod4l); (67, 234% =15 G 0
i i 70):
14.5. 3x'* =31 (mod41); X 375 =69 (
Lo 99
14.6. 5x’° =37 (mod4l);

14.7. x°=3 (mod 71); “1

98

: 3 \:cching
16 Quyidagi ikkihadli tagqoslamalarni 3




16 y -
3

L1
F i)
r. [”].I'l--‘.,

| "J]I’i Iz'
’ 3 ‘“h\" ";J

|
i 161

277! ;
‘ 41 (mod 740)

X Takrorlash uchun savollar

"‘t()!”
nng mo
4 d“]:,” ’\ .
O ra ko'rsatkichi deb nin 1adi?
1aga aytna I:

2 S dc E
0N mn
2 maod
; - ul h(}'\,'i d o i 1
13 ”l(){’“, h . B ang lL'h lfd-'/' ‘h - ag ' ., .
. : , : yil i
N ck 12 ({-’IH(‘H)’ Xossalari ‘ e
ssalarini bilasiz
L2 5 J/)

n-darajalj
ajali 1kkj
hadli t;
fl-dzsrilj li tagqoslama deb ni
‘ nimaga aytiladi?

0.
ali ikkj
ki hadli tagqolam

7.
a vechi : .
yechimlar soni nyechta po’ladi?

Tub
rodulli jkk;
kj h&d .
li kv; .
kvadratjk taqqoslama yechiml . hta?
= ‘echimlari ny€ecnte:

|
100

O 30-§. B;
§. Bir 0’zgaruvchili ko’phadlar

Asosj
siy ty
Alge shunchalar: n-darajali
ajali ko phad, ko'phadning ildizi. Bezu teoremash

braik
Ieng ko‘
h
- ot P adlar, funktsional teng ko phadlar
0’lsa, u holda ushbu ‘

X"
K maydon

n-;.\'“'i +
ifodani

---’*’ai—\‘"-aq:i - p—
~aek, i=0.n.vneN)

P

Ustidags
21 n-dapa: ~
darajali ko' phad deyil
ad deyiladi.

gar g
butunlj
U’IS unhk 5 s .
S U holdy ohasining biror ¢ elementi uchun f{e)
e
englnmaning ildizi

de}'iladi_

—0 tenglik o’rinli

l )
ement f(x) ko’phadning yoki flx)=0 1

Bez
U teore
masi. f(x) ko’ . i
si. f(x) ko’phadni x-s ikki hadga-bo’lishdan vosil bo’lgan qoldiq

fi
(C) ga teng
x'—‘-s
eleme

e nt : s . I 3 i 1
linigh; f(x) ko'phadning ildizi bo’lishi uchun f{x) ning *% ikki hadga
A “arur va etarli.

gar g 5

1,82,...,8y, lar f(x) ko’phadning curli ildizlari bo’lsa, u holda f{x) ko’phad

adan ortigq

(x~g

\)(x's->

2)...(x-5y) ko’paytmaga po’linadi.
nlik sohasida 1 t

korphad (=1) £ but

No
Idan farqli n-darajali
o’lib, shunday

ild;
dlzga ega emas.
adlar berilgan b

Agar f(x)eK[x] V@ 0#e
Y*)eK[x] ko’phad topilsakis natijada
fx) ko’phad @() Ko’ phadza porlinadi deyila
Ko'rinishlarda belgilanad®
ing bir
aik ma’

yeKI[x] ko'ph

fx)=e(x)2
di va uni fix

) tenglik o'rinli bo’lsa, U holda

)i eq(x) yoki )/ p(x)

ari oldidagi Koefffitsientlari teng bo’lgan

xil darajal
ladi.

nodagi teng ko’phadlar deyi
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VO et e day iP5

) ‘ nng biror Chehsiz sohadan olingan xar gan
1008 helin 2 A
Mschi bovphyaidn ., ' day
Phadlarning qrymatlary ustma-ust tushsa, u holda bulCs

|

) ph.u“.um 0 ;.
: 2450 funhton, nal mane wlag teng Ln'Ph.'ld[:lr dc‘}-lfﬂdl- 1
Berilpan | | |
Ko e, ' . ] 3

3 T ‘v g ko'phadni “"f'r)pb.x
l‘.r-';lh.nl;-.: bor ' 1ysj '
S quy adagr jadval asosida bajarish mumkin:
o d | ; a'
_ o, . o

-

b !

- !
4 - J ol
- 3 -

h_ =g

/) [ ' | - l
4 | «, 1%} $ s f—
| y A, -0 |
{ 2 /, /I /
/ f [ -
‘ !)I | f Jf '

m =)
?‘mn:n
2m'p+n1 :b
2""“"8
P:=4
S]s[e
Mady p—_—
A =-—l /8 . | |
Uralag; Va8 p=12 lami hosil qilsak, u quyidag: 4 ta sistemalarga
m=
o 0l m = m= -1
l Di=-9
- P2 p=-2
= 2
. . 3.qn==2 4, < iri=2
btg o a=4 a=-4
Defl'lak b= 0 h=0 Sl
el a | |
gz(x)*-:x: gar 4 va b-%g bo'lsa, gx) ==X+ i o 3 -
~2
LX 4.
Agar
| o : Nyt —2x+2
bo lagj. a b=g bo'lsa, g (x)=x> +2x—2 va -
. ar to’plami K halga

ol ;
#0d hadi 7 ga bo’linadigan barcha f(x) € z[x1 1

. inj tekshiring, W
lrecl!ish_ . 5 iy Bax" et byx + 78,
M2 b f(xX)=a,x" +...+ax+7a,, ,
O’ lsin, U holda =
x+ (74 @
T 8LX)=b, x™ 4 ..+ (a, +b)X" F T (a +&)*
B5,)
= x + 7(a, e )
bmx'rl +.o+(a, + b,)x" 4@ ';b‘))x” Ve, __.b’)x+7(aa 0
frx)‘g(x)=(—b,,)x"‘+---+(“- J i e |
- 7 afb" e Tl - > o
f!'x). g(x)= a bixs et () i f(x)'g(x) lar K to plamning
—gx
Bundan f(x) +g()* f (x)d_
ele : . 5 kelib ehigact i
Mentlari ekanlig! g qism haldast
ni
Demak, & z1x]
103 ‘

|



Misgy f(1)

. -4 h T
S =~ .‘-'\'—-‘f V) ey A L kl\u
f(_}_abo.m (x-z)l00+(_r_\)>0 +1l=(x" =3x = 2)in . qi\‘m‘"l""m tengli
aacZ da f(al= . =1 va x =21 qn
“Zlx). deg f(v)- 4 uchun barcha ae Z, 8)=g(2)=¢ ekanligidan fovdalanib «
flx) l 10" Yamiz vy quyidagj sistemani hosil qilamiz:
noj kn'phml ck;ullu-_uu |t.lmrl.'m;_: | {ﬂ+b=2 s a=0
. i Ratp=y =2
}.l’('hl'\ll f(x) vty bx wies 4 v+ ¢ bo'lsin. 4 *nhadga
Demgy r(x)=2. : _5y+1 ko'phadg
U holdy f{0) =& 0. . ‘Shadni g(x) =2x° =5
Misor J(x) =455 -6x* +2x° -4 ko phadni
l + - (" 4+ 1 ¢ ”.
f(l)=q b d +¢ gx] dabo‘[ing'
f(2) a4+ 34 e + 2 4 o =0, ‘
/(3) A+25h 4+ 40 4 3d +e= 0, [
f(4)-—u-¢~4/;-f CHdd + ¢ =0, ’,ﬁ.
- - ' 5+E+d
fl+l{_+""d 0, a4 hoy C+d=10, ‘ +5' d=03
Ya'nj J9+ 3’2 Técradg i) 2B w gz d =0, AT 2d =0 (
~ ==V a4 “=v -4 20
‘1”’1""3"”3"‘0, b +35 437 =7, i 7=0
447 = - . +
R 3 +37-5 @
= “*‘—‘6:2--_—}}:5 l
Deg,
Mal S(x) ~nol ko’phad ZP"J
Misqp . B a
hal ¥ f(xjhiw*'x”-i-x”«i-x“-o-x? X ni g(-v)=x'—1 g
a qady boilinishlm 'SbOtlang
Yecht'sh ax? +4x
. ; (x)=~
f(x):_-(xlg ,_xl7)+(2x|7 hzxts)_’_ >, 15 - ] 9)* ‘ M"SGI. R[x] da berllgan f
+(4x° _ 7)+(5x’ k (2x —2x ')"‘(3x'3—-3,1-”)+(4x1 —4x ”* g(x) 53 l-kkihadgabo’ling'
1 )46 P i3 . 2. =2AxT —1 ik
G 2-1)+4x9( *-m:f Sl e De2atsr gy o s .
i (x =D+ 5,5 2 e Yechish .
S (x) ko’p adla.r’mn bar g, “D+6y (x* =1)
: il % ’ 3
f(x):g(x) ! &(x) £a bg hflganh'gi uchun Z[x] halqad




O1 1

Viiset

flu) 24 CY v

1 yoving

tkkihadnmn e darigaliar bo's o}

| ] () ;’ ‘I ; .s’/L___,/
’ 0 5 I 8 0 1 1|
I ) 0 0 -1
2 0 0 1 | <8 '
I R 0o | I
_r 5
!‘ ‘ 0 -2 -1
I J
2 0
| [r
— ]
Demak, S(x)=2x(x’ 4 1) it =D I)(x’ + 1) 4 (—8x+ et ) ﬁiﬂE |
' 2005 _ " '
Misol, ( 'l,\_ ld;l f,(.,.“y””_ f-(,l‘) (x+a+ /7): s _‘-:.-'*__ a |

© + b ikkihadlarga bo'linishini isbotlang:

£,(x)
rini topami#

X + 2 vg Y -
va zr.(x)

Isbot. f(vy 1> 3
/(x) ko phadning x = —q va x4 dagi giymatla

(I,mn-.

,/.(" a) = oo -+ — 3003 — p3003 0

/I(—b) = q?"* 4 52008 __ a’ _ Hious _ 0
Bezu teore i - i
masjgs  J .12 .
asiga ko’ra S(x) ko’rhad £,(x) va g,(x) larga bo'hnadl

2

Misor. [x] ha 4
5x—10 va g(x)=2x"—

e lqada fi(x)— 3,2 —6x7 4
ning | =
2 EKUR, EKUKIlarinj loping,
2 kel

Yechisp, > S (x
)_3 J({x) =
chiqadi, FER=X-2 va S@)=g@)=0 dan /-g)=%"

[fgl=dDXe= .
Al tiborga olsak, LS 81=(G%> — gy - 02 2 ,.3)
—06x° +5x 41 X

/.2)
hosil bo’ladj.

Misol.
g(x)=x"— 1

va

™,

"

f(x)=3(-‘)’1.(-r)+r-(.r\ dagi h(x)=x+ 4 r(x)

g(x}=r'(“:)h:(-")‘»”'_~l.\') dagi A () = 2x () g ==X +0

"L(x)=r:(_\-]jl‘(“ da h(xy=4ax s 3

Dcmak’ (f- g}

=xX+06= r.(x) ckan.

Evkji y
d algoriym; yYordamida

";(x):g(x)—n(x)h:(_\-\ = 2(x) = (£(x) = VML &
irmamf\x)(~h(.m+ 20O + B (x)h, (1) . )
V)< hosil gilamiz. Unda ) = —h(X) - -'

+111(-\')1"~_(J-') =1+ (& 8)2x =" Gl hclgilnﬁhlur“i kiritsak

'l l:.‘m.'.lmmun
+ o

(fg)<
g)_f(x)“(-\') + g(x)v(x) hosil bo’ladi.

Misg, :
+ Q) halqaning z(x) = (x* = 1)+ V(O
1i toping.

y2x+P=F

‘{anoa
l'lunl-l )

Tuvchj u(x) va v(x) ko phadlarit
ish pajarami#:

Yeep;
Chigy . ir
. Be ; . ashur
Berilgan englamada shakl almasht i
—x+D 8

N(_\- ¢ 2
e 141y v(x)x + 1) =(x +DI¥
u(x - bo'lamiZ: ,anligi ueh™
( o -+ Vx)(x+1)=x —x+ 1 gaecgd bo = | bo jganli&
g»&2
8 (x) = . phadlar uchu? (£
=X-1va g (x)=x+1 ko'phadk ;
A o mumKif- irsak
E‘!‘\UBni 1 1 s rinishida ifodatast »a ko paytirs?
38 () +=g,(x)=1 kot 2ol 2
2 e i & .z, Bundan?
H ' 1_ot'ﬂonln bo,lamlz.
Osil bo’lgan ifodani ikkala +1 &8 os® lari
1_x ., giymat
x) e ususiy/ gy
x+ 1)8’:( A ]arnlﬂg %
a p(_f)

A ;
W —xang (-

b o ira
erlgan tenglamani qunoatlanu

u,(x)= —lz(x2 ~x =D

1 = +1)
vo(x)=_i(x ¥

kelib chiqadi-
107




Dicmag, byl

ko ring heday bor Ly

I
{
.'r (..l).f!

(v
< 1)r)

viw) {
5 t o)y -t NVTRY

bu verg; it v) ()

B > Misolva mashglar
Quyidag

ko ph;uﬂ;u-mng qaysilari teng?
log, » ]
5 v

/i(x)

Va4-23¢2 4 2x —rg 'T.

/?fx, (' kool ) (.
Sin 0 }r‘ # (i%l)" i

e
1(x) !(\/}_,)x — 2y
Ja(x) o
LO-\Q} T DGR g7 + 2;
S
e (— e’ )4’ -+ ng 2
I S -'4C053£ _
2 a, b, e lal‘nj 3 x—2.
s ng
2.5, qanday q:ymatlarida Z[ ol
T (X)) = gy O iy e x|ning quyidagi ko phadiaﬂ‘
2.2 (x +l)(x—-5) 5 N 6
(x)=ax(x2+3)+b( +Cl‘(_‘- +I) va g(,r):_r"-!-i"*
3. Beri] HE-D+eo(x
£an +1) _
toping halqada f("")=(g(x)) VA 8() =2x7 1 522 4+ 8x+ 7
g shartnj qanoatlantiryycp; 2(x) ko’ phadﬂ‘
" S x) =t +6x? 1, +
32 f(x) C: L e Lo T+, Z[-\’J;
3.3. = Zs[x]
f(x)__9x4__12x3+16x2 8
— X +- o, fo]
108

| i
o tenglamant qanoatlantiruvehi u(x) va V) e

4,
Z[x] halqa uchyp ) =1y

shart o rinli bo’lgan barcha
Nlam; .
'Va g(x) nj toping: f(x)= y*

+ax +bx —8x +1

5,
(x1) — =4 b shartni ganoatlan
bugy T T Il
Nsq o ‘
Nlam; loping,

eril
. Mlgan ko Phadlar berilgan
L 7(x)<

"T “-’l Va g(x) - _\"‘ - 2x. /,-,l"-'l.‘

‘a \’{-\'):'—l\" + 2 4 2y 1. Z.Ixh
) +ax? va g(x)=4x" +x, Z,0x]
T(x) ko phad ¢

1.
f(x)z(?’-tz =2x (102’ +10x =200 + 2v' =2

: E=5x¥ s, ) v Ok)

2,

flxy= 5 +x+1, gx)=x—1, Z,[x]3
3. f(-\')‘:x u+_\.gs 96

+x +....

L6 i

. S,
J X g :
+xt aniqlang:

i . i shartini
TG)ni g(x)ga bo’linishining zarur va 13!t

. _1. R=h
L fayes vbx e, gxy=x . I;
8. : +1
2. F)=x +bx+c, gX)=% +la.c—r-l, Zel
: 4

8.3_ f(_\')=x’ e S g(x):x

S. Qoldigni toping: o 4x=b 2

; ¢ os sanat]
algalarda funktsional tengligin ist

~tinadimi?
(x) ko'phadga berilgan halgada bo linadin

“+! C[‘]

_ -1 @O

o va b butun

tiruvchi a.b.¢

ang:

s

s _1: ZIx1;
1 X = s
DL fiym o+ 2+ XD E S D £
e r:s =5 ’
9.2, fy=x®+x *F ik Z[xJ; 4
e xoel + 1 g(x) +‘)x.+.i‘, C[-t]’
93 r@) == S )= o cxl X2 Z[x]-
|9sz+x"’1’ 4 3 +2x+5’ g(x)=
9.4. f(x)s.x 99_-2]‘-13..-
)i 2 . _ :
9.5, f(*) =4 151‘““ pajaring: . g(x)=3x2 px=1 Ox):
10 Qoldlql _10x +12x
o4 f(x)* 109




10.2 F{x)=(2; 4 M A ey 2 E(x) v

w4, Cx];
W3 flay=de 4 50 _ Low(x) = 2v+ 3 Z[x];

104 f(x) =104 6" ¢ 13x% + 38x* —6x" + 3x? - 20x-13;
Blx)=2x" _ 45 ., Rx]

8 “Zlx] da

2 _4x+l qoldi- A5
deg s (x)

FX)ni g(x)ga bo’lganda r(x)=3x

‘ ‘ . gioni toping
3 bo’lsa, y holda (/) ni £(x)ga bo'lgandagi goldign! i

o'lg"
12, Rlx] dgy JS(x)ni &z

(x) ga bo’lganda 3, (/'(.r))-‘ ni (é-’(.r})
qoldiq goly;. S(x)nj (s
13, Hurilgun halgag
13,1,

(X)) ga bo'lgandagi qoldigni toping.

a4 f(x) ni g

(x) ga bo’ling:
S(x) =10

—23x’ 4 26,7
’3'2-f(x) —]

~9x ~2:; g(x)=2x-3; Z[-"]
(2+2/)x¢ ~6x" 4 (2 =4 & (1411 + 2 — 50

o 5.5x=2,5; g(x)=4ax® +1: O]
R S 5 g(x)=6x' +4; Z.[7]

142, £ xyem o T10x w16 5 _ g Z[x];
T Bl T P
T 3N)x? s
las, f(x)=.x5 +txt 43,2 sz =4 Xy ==2—j C(x);
14,4 S(x i L Z,[x]
x)-‘:x’ de . s 3
15.. Har Qang 61 i V2 Fol—y3 O2)]r.
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Misol. [(X)=7% —3x+6 va g(x)

116

2 B°

Tty
SN \-\‘:x\\.\\\‘_i\\\\;\\\\

izlag, 4 ] TRHED e D S N

1=t 1y - My, /) b YD Y

R(f o)< ;
2 g)“ﬂ““ft—l)_fm=m-mr4,-.400.
~Usu|, . )

“ V2@, f(x) ning ildizlari bo'lsin. U holda

R{f,g} z(ai‘.

- ) 2 o)+
'Qla’z(a'f +Q’:2)— ((ZI: + a:‘ )+ (@ s ) —aaa & +ay) — !
let fal'mulalariga ko'ra
fta=3 v aya, = 6 bo'lib,
& +q? =(&, +a,)’ 2@, =3 V8
a

3
+ad o 2 =BT
ey = (Q’] +a:)((al +a:)' —-30'10’2)

Cmak R(f.g)=400.

3-usul,
1 -3 6 0 0
R(f. 2)=10 0 1 -3 0| = \ s
P -1 -1 0 B iorishi 22
~1 RUASDT
0 1 1 =1 *]ishi uchun .
< di 2 ¢ yordam!
(%) ko’phad karrali i1di7&% o2 temasint rezultant ¥
Ctar); jamala” AL
- ; darajall* ne
ki o"zgaruvehilt Y247 ning yechimlarini ©OPIE:
Yechish mumkin. Siete

0

= —’—O
2 _,y+xz"3x x2+7}”12
Misol. {y

patan qaraymiz ya uning rezultantini
= LAt
y*+a 1’6’:)’7, chiga Mis

1
Yechish: SISEEE

tuzamiz:

117

2 . sy () (@)
@) —a - )@l +a; —a; ~ D= ot Ml

+6¢'_~"""

|
i:



qiymatlarini sistem

toping:

Y Iv 0 "'
R(I) () ] | "f'h_ [ i
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16.6. J(x)= tad vbxsc.

17. ISbollung;

.__l.
T d‘:—:-’ -
17.1, R(ﬁ& tg.)= R(fig)*® R(f1£:). d¢

% v,‘).
172, R(f,gl "82) = R(f1g) R(/&:2

3
- R(/28:
e ‘R(.f:'gl)
T3 R gy g0) = R RUGES)

. (ar-
174 D((-\'—a)-f(x))”—‘ DN (fa

)
5. D1 gy = (1) DLy (RU €

; ca?
4 Karrali 1diz83 €
ha
18,

A
@ ning qanday giymatlarida
81, Sy =x —3x+a.
182, f(x)y=x*—-4x+a.

183, f(x)=ax® —ax+1. ik
o S
B4, ) =x+2 —‘:fu)ﬁ_rni ey
19. Tenglamalar sistemas!
. Ten

2 17
_\'2+2y —F:zyi =0
9.1 {c e

4=0

121




19 ] ’||'.1 I)l‘ -
1 I)x- 1
200 1 m

3 =)
2r 4
Y-l 0

“,‘!'(If}l

1da

: ‘L quyadag; <
201 JX 4+ ' stemalar ;
v'oo3s armi yeching:

.\’¢‘.‘,i5

200 x*

=) 2
t =931
X 4
2( ] ) Y+ z
1.3, {x? + 32 I
+ -
Z 9
gty o |
X -
20.4. sz yj;, 6
+ oyt oy 22
x’._ 3 =14
V 425_,;(
=30
=C
Yx 42 d
B Vit

=

Ko’
0'phad darajasi
jast, xossalari

)

Kg‘ljhad mbo
had It [. 1 S o1

i ld mning \L‘l\"lk\‘" t‘ 1bi
S mn-“:u iL— | ‘Ph’d\”'“ d lk ‘;l 1“ |

v B

- Ikki ko
0 phad rezultany

[=a]

) lkk'
10z
zearuvehili
i .
il vugqori darajali tenglamal
j glamalar.

O 3
D
§- Maydon usuda kO’phadl ar

had.
1gan flx)

k ikkita

:\SD .
Sly
A tuShunchdl
alar:
maydigan ko'p!

ABar F

o
Phagp:
ni sh
g u
(x), ) kg maydon ustidaoi vs .
ei va darajalari flx) ning

v Phag

keltiri .
eltiriladigan ko'phad, keltiril

May
vdon :
ustida beri
a berilg: o o
ilgan va darajast nolga teng bo’lm

darajasidan kichi
a, U holda fix)

in bo'ls
r punday

phadl;
ar ko' pav ,

paytmasi shaklida ifodalash mumk
nksinclm.

yni F mayd

ni g
o n
Dayl haydon .
m ustida o P "
e aRida i ida Keltiriladigan ko'phad aga
odalash mumkin bo’lmasd, 4 holda f(¥ on ustida

ilmg
vdi
€an ko'phad deyiladi.
n kompleks

Zebr
annig
asosiv : :
sosiy teoremasi. Darajasi 1 dan kichik b° Imagd
itta kompleks ;ldizga €8%
o’ luve

umumiy b hisi bo’lib:
i po’linsd, u

Oeff
WSiept1;
ntli
Agar d(:)a:\q:mda}. ko’phad kamida b
o phad f(x) va (P(X) ko’phadlﬂming
umumiy bo
iy bo

(Jt) k
o
phad
olg fx) va o) larning ixtiyoriy
ing eng katta umumt

a d(.): isi
s *Juvchist

) bo’luvchini f(x) va @(x) ko’phadlarf‘l

. ishda belgilaﬂﬂdl-

(Eg
UBY denis
) deyiladi va uni (f(x);(p(.\‘)) Kko'rin!s
Y po’Isin-

)=a0+ﬂ'| d
+y“"):(x-y)F Yy

)=
(X)=ag+ax+...+ax" T

L] k=14 -2yt
k)—.—(_\-—y) g X g
A

bu erda FCEYE > (¢

I x=Y po’lsin. U holda

fl n
)-fy)=32 Y
k-hy, Aytayli

*lib, F(x:x) ni f(x) ko‘phadning formal

n-1
F(x;x)=§":, oo 4a.*2“="*"'+" .
= o () yoKi ¢ orqali pelgilanadi.
g xtdn ko’phadni x-S ning darajalari buyicha

Xosilasi dey'l‘”d‘
e
123

£~




f(x) ch'l'(cn.r-c}' LK

o1l

ey e LD ey

i

KO rinishda yoziladi

Kompleks son|

z+C, kO'Phad

" =2 ke,
4r mavdoni ustida fAs)=z2" +a

berilpan bo'lib, ;

ushbu
N1 dizi bo'lsa. u holda
@ a lar g(:) ko'phadning ildizi bo’lsa.
S =, v e )
C, = X, x, 4 o, + ., 4 L2 S o
c, *-((t,(z}rzl berex x4 bea, L, )
c, =(- l)"rzler e
munusahallur o’rinlj bo’ladj. 20) g
. i 2y eyt d:U ((If' ikkl
Kompleks sonar maydoni C ustidagi ushbu cx’+bx* di. Uning X¥
g _ : ~viladi. z
ko Mnishdag; tenglamg 3-darajalj iy noma’lumli tenglama deyila
Qisminj g bo’lib 5 +2 5 g Ber 2 o
a a a
-
- baj?
l(.nglamam Xosil Qilamjz, Unda X = 1'-3£ almashtirish
S0dda] . “ Bundﬂ
0 aashtlr 2ands no 3 . o iZ.

+ P ¥ *ry+q=0 tenglamani  xosil  gilam ijad?
Y=u+y almashtirishdan o . lamizki. 1@
Juvireg 2 u vy larnj shunday tanlab olam

shart ba_;anlxm U holgdy
wpy i q
wvi=_ p?
sist X
*MALA ega by jars jga
amiz 3 1
Slstemadan ko Tnadik;j va 3 lar Viet teoremas 2
ko ™ qandayqj, zz+q P’

~_~‘/:?ﬁ
2 4

"‘E;— larnj xog;) gilamiz. U

1ing
sildiz) 2t
iqli ildiz
. -1[“.\]&11[ o e
s armlean ."d' = O ull
A u. £y (bund & son 1 dan chiqarilgat yehinchi dara] :
garu, £y “u (bunda : ning v I
. 7+ Ning N
) S o MOs 42 , =utV,
Whinch darajali ildizlarining qiyvmatlari bo’lsa, ung , tenglama Yt i/
s . cltirilgan (€05
iy i v. £y, £v bo'ladi. Natijada kelt 3 polgani uehu?
M Qiymatlar; Vo & Ev o bo'ladi. 1,3 bo'lg

- - e
- >
. o nda ¢ 2 - 36 ni
V=8 2 - . e son bo'lib, u —p-—
st Y Vi=Eusty ildizlarga cga t u erda X277 4
[= I 1'Iﬂdl' B |
- P32 (uev) b
)’Fu«,-\,-’ ¥o=- 1 Vv)-1 3

" “liee larl.
> L (ut s jldiz
.3 i 1 e
5 ()4 X2 (o, YaFe< 36 =Y’ g

N 2 , !
- 4 }ﬁ . -‘.:.' V2

e‘[' " e X }ll- i
Porgy olib berilgan tenglamaning X a 4 deyiladl:
Opilag;,

sul
o ust
; i Kardan®
Kub englamani by usulda echish unt

la r.
Agar _s;3+px+q:0 tenglamac

pinli:
. ) o'rin
Isa, holda quyidagi mulohazalar

jaiy
. .q haqid
a blﬁa

rlam 5 i
1) Agr A>0 po'lsa, tengla jidizla? L
. a
Wxum ildizlarga ega bo’ladi: arch

nge
anlﬂ:'
2) Agar ‘A=0 bolsa, tengl

adi o va :;Tr
i 2 ha lI
A karra)j b lad;

g b
1aning i
Agar A<0 bo'lsa, ‘engl?:gientlari Y B
oeffl ing
Agar ¢ butun son K teng‘amam
=0

% ]Bdi' oBfﬁtSi

bo K7 DO =™ Ay AextCo
T 13 1 n-ly Gy
sina[' Xam butun sonla anﬂ 1(55 aniﬂg Ild. i 1lgdl.
s :
0) a5 s
Agar r/q (@~ ~0 t¢

"4Cp1X
=Cn¥ a
eritsientld o centlari T tub SONE
1
> C.
x—}-an # tﬂlng n o
qun+al'tu-l+___+an-l # .tslen_ putd
ko

h KO Thvasi |
4 son esa ag bos r ‘tcﬂ;ieﬂ“ {inmasa, 1 ho
A :
Eyzensht®  oefft 7 4 bo

(la [ X (o] had [atSl()llal o) laf
(

.o bOS
ke’Phad“‘ngo ha
bo’linib, ©%°

- gstt
iu
maydo?



: an
an, ¥
' 1S muml\
gotish
Lagn arratsionallihm VO (
f"..'l.-,;“””. maxraydag

ol ‘T‘Hn’l'ri.an (
L S
. Y +d)-
vt ‘“ i,
(i n dJdaraja
maydon  ustd; kelturilmas digan

kas™
Ida 1@ (g0
old:

h (@)
Visa, u g
+ ildizr bo'ls
ko' phad berilgan bo'lib. « o uning

.e dﬂ
) 1. natya
inki.
. mumk
S1onal ifodani shunday O zgartrish
ratsion; i .

ratsiongy] Hodap: aylanad,

chi
Juve
q keltir!
ayvdonda u
. 2 ko'phad ¢ ma} - ychun, agd! g
) 4 ,t 3 RP S N liL" 1.
Misol. f(x) = x* , 25 bo'lganhg i yok
. a teng = iali
Yechish 4, ko'phad darajasi 4 ga teng ~darajall
echi
maydond

9
i ikkita =
. o h[]d"l f;\
a keltiriluvehij bo'lsa, u holda /S (x) ko'p

ing
ﬂnln-
. nglam
; iga yoyish mumkin ¢ bu tene il
3-darajalj ko’ phadlar ko paytmasiga yoyis p— gilsak . hon¢ hos
) > ’ deb - o is
Agar f(x) = (ax? | bxX 4 )™ + v 4 n) ‘ud emasligigd
’ sonlarda maviju
yechimlarg na butyp sonlar, na kasr sonlarda holdil
ilish mumkin. _ ilsak.
b . deb  faraz 94
Agar SAx) = (e 4 bXex? + ee? 4 px + ”)
tcnglumadun
ac =
ad + pe - 2
am + hy — 3
AR+ by -5 I
bn=> g
a.’;'
: - ri
snstcmam hosi] qi]amiz, Bu sistemanmg yechimlaridan bi gan f(}’)
b=> d=9 m=_3 3 bo’lib ber!
> . C Demak, iy =(x+2)(x —=3x+1)
ko’phag Q Maydondg kcltiriluvchi ckan, v
1
Misoy Olx] da berilgay S(x) =(x— 2)(x—3)*(x+1)
g(x) = x3 —3x —2x+6 ko‘phadlamlng EKugp va EKUani toping. (I)
Yechisy J(x) Ko’phag kanomk Yoyilmg kO’ﬂ'nishida berilganligi uchun £
ko’phadni keltirilmaydigan ko’phadlar kan

: iramiz’
onik Yo¥ilmasigy  geltiram

126

y .«a R

i F sonlr

ale.
Dema
).
= 3NXT T~
\ N ce=B) =1 X
f(x)=(.t3 “3X:)_'{?--\' __(-,) =x"(x-3)- 2( \ I ad
e ey 1) ko'pht
3 =3 (x 2 sy + 1
U,g)=x-3; gl =(x-2)x" - 2)(x - D B i x 1
: -2 (o phadnt -
Misgy Ax] halgada  berilgan  £(x) | perilgan ko'pl
; ; T
. ottt toping
Sllalarinin Yo =1 nuqtadagi hosilalarit
- D o bee
Kkihag darajalarigy, Yoving
Yechish
1"1]5[]'. f‘(,\‘) - 41‘1 _ ().‘.: + ()_\' - 5-‘
F'(x)=12x" —12x + 6;
) =24x-12;
fn'(.\'): 24 . I:
B ] = Tk
Uholla iy g6 1+6=6
T _ '7-!‘_12. idan
=12 12 rmulas!
T n=24‘_12_’ - e Teylor ¥
AN lmasint :
v (xy=24 Jarajalarig? YOy W -1
T
Berilgan ko’phadning (x~

f.-'(l)(.\"’”s S
2l
"(1)(}'— l)
=D+ "3 p
flx)= S+ 1 igi uchun! -1 -
lig I)S +(x iz:
i topa™

Ydalapiy topamiz:

"lgan —
Bu erda f(1)y=-2 bo o L 2(x

yilmat

Flxy=—2-(x=D+37

: yO
qasi Y
2-usul. Gorner sX¢




w
7 /0 g L2

(M _p fon
' 4!
3!

-a

Vadv aldun /) 2: L l.

aniglaymi,

=Ll
w [0°

* _(x-N-2
£ e 3(e=1) = (x
Bundan. Jle) =it =10"* = Pe=1 Mo H
/") =06; /7 - 12 larni topamiz . ko‘phﬂd"
. A ‘-' b YAY T
Misol ning  qanday giymatlarida  f(x)

ildizga cea bo'lad;”

bo’Isin-
Yechivy,

Berilgan ko'phadning  Karrali ildizi @
VAEIE (x —(r)? o
) =2z~ aypgxy 4 H(x)x —)® bo'lib, f'(ar) = 0 ba'ladi.
Sy =, S ey -

ko'phadning
“hix) . Bu P

iz:
ini tuzam
gsremasini
~ 0 lardan quyidagi tenglamalar siste

3
{‘7- +a? a +3 =)

2 ,a'ni

3exr +2rz+a.—:() . 0. ¥
5 _da 3T :
z . 3 2 = 3o — < ]arl

Bundan =l <y yordamida o’ +a” - cchim

=] Y
_203 2 . o o _E; 0.’2 = I
TFH+3=0 tenglamaga egq bo’lamiz. Uning «, = 5

Maviud be' i, a =15

4% =-5g;3 c¢ga bo’lamiz.

Dcmak, a4=-5d, benlgan ko’phad karralj ildizga ega - po’lst
i i
ik x] halqada 2 son f(x) ko’phadning 3 karrali il
holdg

£ = fixyat

Yechisy o sonij
@)= r2y= @)
8(2) =

9]‘adi?

. . ychuf
ildizi bo’lganligi Y

-
*OMNing  g(x) uchun tekshir

0 va g'(2) #0,

Demak, 2 soni g(x) uchun bjyr karra)j ildiz.
Misor. f(x) ko’phadnj karra);j ko’paytuvchilarga ¥iin

128

y N

S -'lnl‘dsi""
Kk yovi
4 kanonik 3
‘phadlarga
¥ i keltirilmay digan ko'phac
i <0'phadni ke ARt _
echish. f(x) ko phadn ——
™~ .. . 5 1 i 1 1 3 t=
qL'“dﬂglJad\*ald:m foydalanib topamiv. . ko'phadlarn q
i bo'lsin. &
C X " 2 " I1<i<m
Maydonda J(xX)=@eps.. ).

aniglaymi,. qu——’ |
!
: = q>
\‘——_,______, l _ (,f)](f‘q'_" -‘y’nl /_’__-__
- 2 g = d, T 4
== P27 g
S o

V g} _m_l
dl:(f‘f')=(p:t,o;...1p,,,

mi
A8
otz

ida
. yordam
algoritm! %
id

Evkl
B(‘l‘ilgan f(x) ko'phad uchun

1°Darniz; S(x) = 4x® —6ix” =2+
h=(f, /) =-D"
d\ =2x-2i=2x—
d: =x-1i
dy=1;
fy=1;
d3 :(dzadz)

:[_=x2+];

Q\=dl
dy - x=F
9= 73

129




Lo

S g, =

Bulardan, ¢ G i i
o % WA P, < =1y oy =g, \'H!lurkciibChlqad"
o o,

Demak., Fx) - (x4 a)x l
1)

kas[!ﬂfga

v+ dr+3 [ementar

~Jdx +d)(x+ -.;]:

S(x)
g(x) (x°

Misaol.

) maydonda -
kasrni €

yoying,

Y(.' ~f1ie
chish f(x) wva 2(x) |
o'zaro tub yokKi

tCkhhifun]i? l.’ll i C " h;’ lur”i :
48 HIII'IEZ uchu
3 n ul

arning EKUBini topamiz. (/.£)

£(x)larni o’
Y zaro tub ‘ A
e tb holga Keltiramiz va qisqarmas kasr S(x) _ ’/% B
0s siriias ks L= =l

! dilamiz. g(x) (¥ =AF 2
_xsl Bundan, AV.S siliF vordaml
(x=2)raan = A 2 ¥iae parame /

C+3 G g , Nt
X+1= A@ 5y x=2)" x+3 yoyilmani ~ tuzamiz
A= 2)(x + 3 -

Yechimlari )+ B(x+3) 4+ (C 2 ing
; C(x=2)" tenglama kelib chiqadi ¥? un!

a)x"_"z da 13:§

. 5
)x-:—.?, da ¢c._ 2
4 25
A4+ C =

G0 vyt 2
! 25
emak, J(x)

C e T e

X)) o
__2)2 = =
(x +3) 25(x 23y * = =
(x—-2)2 7
25(x+3)

12

.

fxy=x* x+1, Q

13, flxy=y? +x+1. 7

]
+ flx)= 18 & % %1, 0
2, 0 -

. e aydigan ku'ph:tdlur

gan quyidagi Ln'ph;ldlurm keltirilm

o
pa}"maslga A" Qvin

aramas

Jardag!

| ‘ | ‘ - _piriga 4
. —2x 4 xt —dx 42 ko phadning 2 juft b¥
- k i don
dlzlan uni O. R.C i

.
umma)’di gan k

mavjudligi  ma’lum bo'lsa.
o'phadlarga ),Q).ilmnsini toping. - bo'lishi uchun uning

Ko"phad keltif

* Q an 3-da
ma i '
o Yd(mda berllgd - i" 'l'ﬂj‘ h '
v potlans:

n

i isbotlane:

l .
ldijy;
Z1 ratsi ! y
- Jeanligl
sional son bo' lishi zarur va etarll ekanlg
i

3.7 HiE
[x] ha‘lqada quyidagi ko'phndlar l-;chmlma:h?:

3,
1. f(x):—__\-s ..._\'24-1-

52 N
()= 4 xt axtx D id
53 il bIICE
3 f(x) =% - x? +x+1. G maydonlarmﬂg ge¥
6 Vi 1Q’ R'
v ) =xtad ko’phad Zs e
Mirilgyepio digan ’phadlarga 2
L . 'B
eltirilm®Y -
7. Quyidagi ko’phndlaml kelt? i R1x1
2 _6x+t"
71, f(x)= x L6x% 4+ 11¥
= 2
7.2. = “+4-C[J]' DA
fx)=x ;*3}:("‘14—3‘
73, fE ="
. cIx)-
7.4. f(*) - 21 SaAxT _1zxtt
P
7.5 fC I ;
5)+1.
) E G+
76. 1 )5( L2 131
7.7- A o

e




ko’phadni toping

ko’phadni toping

qQlymatinj toping

1.8 f(x) I-'l_'; I

. : L ]x].
- Quyidag; ko
x i ko'phadlarning EKUB va EKUK larini topi
! ‘ | a.E : 1 toping.
J(x ) x 1) (x- Sx+6).0(x) y
L2(x T =—x=-2, [!,r]

8.2, fx)=(x? =2x 4 3)2(?
X +3)(x" +5¢—6)". g(x) r(Ar"nh’.wl.?):(-l‘s‘”' Qi

X‘) /(r 4
; x)=x% 42}
2y’ —2x 1, g(x)=(x+1)x" —x—2), _(_)[-"]

8.4, fix 2
)= x° - N
x X, ﬂ(rJ - (.l“ + X + ])"(2)" .4) 7 ’1‘

85 /(‘) " 0 e v) .
. = x" =]

.6 : e 4
,'; ). f(r) =X ] 5:(1-,.. ‘” I
). )U\’iddg. I\l) ])l (’“' Ar; .l ) S mng
C ( i » .
= 1 Id "”]E h()ﬁ“’l i"i top
allds ng:

9.1. 7 3
L. f(x)=(x? tx=1)(x* -2
=2), Jx];

9.2. = A 1f, -
S(x) = axt +3x% (x + 3) Z,[x]
3), Z[x].

10. /\gur 7
Z.[x] halgada #
jada /"(x) = arajali /)

2v+1 va f(I)=1 bo'lsa, 6 d

/e

1. A
gar Qx| hal
d "
qada ;- (I)=24x+2, F(0)=1 va /‘(l)—S po’lsa,

12
2. Z

2[x] halqada darajas;

i

bo’linuvch;
ch .
i barcha /() ko’ phad] silasig?
a

3 da .
n Katta bo’lmagan va o’z ho

13. mi topi
S(x) ko’ phadn; . ) I toping.
—a

arajalari
2a yovj i
Yoying va hosilalarining @ nugtad?€!

-1, i |
e Glx].

13.3. flx) =
== 2)0e 4 D(x + q)
+1

13.4, 2
SR =213, .5 e
13.5 x2, a=] e
S fx)=x _g,3 '
i X +24x% —50% 4.
6. flx)=x° A5
- (x)=x =474 622 8> Mo 4,4
erilgan ildiz| e
ar nyecha karra|j ekan] 5
1gini aniq]
132 it -

shamari

ko’phadni aniglang: ; —bi
o ih

WUlas3: (oo,
14.2 qﬂt S =x'—6x" 10x" —6v+ 9. Ofx].
143, a_: J) =x" —ax' s 70 11T 4. Olx
=+ f(x :
e o S =x' —(3+di)x' + (3 + 3% + (8- 20w —2- 2. Cx]-
145, aﬁ:’ Jixy=x* =55 + 75 = 2x% + 4x - 8.
15, Rix) :d ; (:\-1 S5 B 4Tt 4 36T = 2T =54
15,1, f(x) = :niq?nd“-‘ qiymatlarida berilgan ko'phad karrali ildizga €23
gy

15
2 f(.l') i .\‘: —47(:

1
53, f(\) -

—3x+ b,
¥ a3
X+ 3x" +3bx -4

154
1 =g +5x +8x+b
6. Ber ' -

*lishining zarur va etarli

ilgan R
Ko'phadlarning karrali ildizga ega bo

i aniglang;
16,1
S =xt rax+b.

16.2

= flx) =5 g
X)=x"+ax +b. .
7 *phadlar kanonik yoyi[masim

17. Rer:
Berilgan ko’phadlarni Kkeltirilmaydigan o

"Qping;

1 _ :
7.1. f(-\‘)=x5+4x"+7x3 +8x‘+5.\-+2

17.2 f-(x)=x5_i\_4+5x3_.ix2 +8x+4:’.
S 2/)x—87-
17.3. f(x)=x5 +5x° +(6-——l')x3--(4+6')-‘ @+L 2

174, f(x)= %6 —6x* _4x> 4+ 9X
hartlar asosida gompleks ko€

fritsientli €ng kichik darajali

18. Quyidagi $
karrali ildizlar-

i —bir karrali ildizlar.

18.1 ey -

18.2. i—ikKi jeasralls ; iri
& [x1 b |qada berilgan Kasrlarni qisqarmas Kasrga slfnng;

19. RI*

133




]()I -r'; = 41’ t 3

19.2,

20. O maydond

-~

X" —5x 4 ()7
8 4

X +x |

2 x+1

@ berilgan kasmi elementar kasrlarga yoying.

200, L) x+3
2(x) (x' = 2)(x+1)’
202 () _ 1
2ix) of =9t

203, /(x) _ X*

“(x)

xt-g-

20.4. /(x) _

£2(x)

T
X 4 x

21. R mav i .

Maydondy berilgan kasrni clementar kasrlarga yoying:
21,1, L) _ X -

8x) (P x iR
212, L) _ x' +2x _18,2 , 54

== _T<X —18x" 454

£(x) X +6x° 1957
213, L) x? 43545

g(x)  (x* +m;
21.4, S (x) .

g(x) xd _45
215, L&) . x4

e —— .

8x) -y n’
21.6. £&) _ x?

&8x)  (FixizyT
217 S - 32

g(x) x* —16’
21148} L0x) ]l Ly

g(x) x*'44°

134 e

A voving:
0 ; 4 kasrlarga yoying
= C maydonda berilgan kasmi clementar kasrlarg

22'1' _f&ﬂ = '_\-,__
g8x) (x-1)(x+2(x+3)
22/ _ 1
g(x) _\'J + 4

23, -_f_(\_) N 5x° +6x—23 s
g8x) (x-D(x+1)(x-2)

40 0
8(x)  (x—i)(x+20)
25 0 2

_—

g8(x)  (x—1)x*+D

26 S _ &
gx) x'—4

3. Z: maydonda (r — tub son) g(x) x =

}'Oying_ dmmi“g q

. an ko'Ph®
: an
24, Maydon ustida kcmnlma}’dlg

i ar
Sbotlang; ophed!

1. Agar p(x) va g(x
hold Hx)=ag(x) (a#0) bolad- ke It

2, Ixtiyoriy f(x) ko'ph? biri kf:
Yoki (f(x);r(x))=1 bo'ladh S

3%, Agar fi(x) G 1da £y B

u
ko’phadga bo iRma5® = () | o
x) £ a1l DIftas!

4°, Agar D

- 3 uning qolgan
o jldizi bo Isa,
ko!phadnlng

135




‘nll

Q
; 02 5 a3 0.8 LA+ V2 3
ok = . 30.% : e s
‘ : 0 X 3+ Ve Wﬁ—l ' - iS LAl 3
25,1 Py x7-dx" - 3x00 3 i ‘ i 03 109, 5-Y7
3x + 3 iy = & Sl 3. N 30.6 - bl .
2%2 ['{'x) .\'_ 1x ' X i) 3- I‘E\: :Jr';_."\r:"*‘-f JU.0. L0 -y N
25.3 Fix) dx'-24x" + §3x° « 18y - 42 i
25. X X - 24 . £
; o R Y
A 4 b, oA, Ox - 3 hN
254, f(x) ~x*+ 2x" v 2y : {lar
) ()
. uchun sa _
—" X Tt |
. i tenglamalarn yec . |
26. Kardano formulalari vordamida quyidagi tenglam ¥ pogicta 3ie 24 : , ,5
; — 26.6. - 5X ' L 12 ; ;
2().! -2}(‘-2}\“ t12x -24 4 - . 8\‘:- 12x + 12 (\
) 2x’ + 8 i ‘
26.7. 2X i 5 s Ganal ildizlari.
26.2. 2x" v dx* 1 ax + 4 ; <0 P4t +AX +4 3 + Ko phadning butun va ratsional il i |
. 2x A ) - ik alomati.
26.3.  2x’ + 8x* - 2x 4+ 5 - o, }px?-3x-2 ' -yzensh‘@)'lming Keltirilmaslik alc *phadi
. XX =- . . inimal ko phadt.
26.4, *5x" + 837 - 3x < 3 : 26:9; 3 Algebryi elementning minimal ni qurish- s
ivau ssh. a
2y . . Nla\ud i iv kengaytmast v rqarts ,cngﬂytm
265, 6x'-8x" 4 5x .3 . 2d0nning oddiy keng likdan qu Jab K
i veching: ; ik irratsionalll ing murak
27. Ferrari usuli bilan quyidagi tenglamalarni veching 5, gyl- 3% 24 - Kasr Mahrajini algebraik irra . Maydonning
: ¢ - 557+ 8 2 i kengaytmast.Vis
271, m¥.al. 2x" + 12x - 24 . 274. X , NP V2 +1 J 6. Mayd()nning chekli kengay hilish sh
5 -2 I . ech
272. xYagd 4x* + 4x + 4 z 27.5. X ; 2_gg-2 | 1, Algebmik sonlar maydont chilishi- ,cillczlllm’d‘1
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7 .
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Rez=~;—,lmz=0. 4.4.1. > =2,5+yi,yeR, 4.2 ~ =.._I._,_,-_ 4.3, ke —lz-\/g- 4.4.
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I:, 8 o 74 ) ;fﬂ ¢ .2/(.'(' . 307 4 _‘,’A T __arccos_.—;:-
~ORY (cos 8 sisin z ).k =0,1,234567.¢= J74
V MODUL . ARIFMETIK VEKTOR FAZO.
ChIZIQLI TENGLAMALAR SISTEMASI
13-§. Arifinetik vektor fazo.
1 L1 s3a) 2
i - (8+2,0,-9.4). 2.2, (-2,12,-17).2 (;sma'.é‘vzcob
31 11
(-=—, — _
63" 3)
I4-§. Matritsa va uning rangi
3. agar A ng 3gd tens:

=1 I
A)._4 bOISdI’dﬂL 2; agar ;l_]v;dzbc,]sq ra

4. A =
A=0da rang 2, 2 #0da rang 3ga teng.
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15-§. Chiziqli tenglamalar sistemasi .
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VIITMODUT VEKTOR FAZOLAR
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E} b‘ 7 - o 52“ Iar'
; azislardan  biri 4 = (1,0,0,.0), & =0L- "R dwg. 95, r=Ld = 24 acne L8
a, =(0,0,0 ’ St ) P a el SR, matiet:
2 >---4,0) ; n-toq so . i 53, Fr=24=2.98.7 =34 rlar ustid® Jar va X0 G
= N bo'lsa, dimp=_2"F 1 bazislardaﬂ pir! g ~- e Operglo i Vemar g
1 "(],0,0, ) a, = (0,0 5 22-§. ch;zm. grﬂtor' 1 . 6.2
| » ,1 ,0) a = (0 0.0 . 'dl eskarl a 2 _—2]. 6. 61- =5 1
4.2. tashkil etmaydi. 4.3 ! -0,0,...0,1). 4. 4.1. tashkil etmay N (’10 10
etadi, aks holda L] to'g’ri chiziq koordinatalar b nki . (: 1)' 1 -1 o O
S b o e kil etmaydi. 4.4 tashkil etad ar boshidan o'tgan bo'lsa 15 L A ~1 10 -1 i@ 7. 7.1
.l.o e = =
o oo chovi 3, bazislardan bir; Fl —n 4.5. tashkil etmaydi. 4.6 tashkil _6 11 64 | o 0 1 -1
et B4 e o‘[Chovi 3 A 19 ,a,. 6.2, o’lchovi 3 3 biri =5 0 4] 1
o'ziga bazis, » bazislardan birj 3 Sk uh vi 3, bazislardan oty 0
1292245 6.4. . o'Ichovi 3, sistem?
149

148

————




A, (J.rf o (], 24 A, a c [l.:l_t- 20 I&
A =2 =9 ‘ 4.
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XMODUL. ChIZIQLI TENGSIZLIKLAR SISTEMAS
23-§. Chizigli tengsizliklar sistemasi. Qavarig konus: it
3. 3.1, ikkalasi ham n i.3.3.2) sistef

e atija emas. 3.2, 2) sistema 1)ning natijas

NINg natiias; -
R 4 .t 3 H
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5 5
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Wby Ty (i, gl L6 3
2 f;_u -—9;"‘-1 =")-_;)'ox: ‘_“1_.

XIMODU,

-BUTUN < [
N SONLAR HALQASIDA BO’LINISh MUNOSABAT

sonlar. EKUB. EKUK. g
3.24,1170. 7.4, 8, 624. 7.5. 30, 2418. 767

b.
9. 16, 2340. 7.10. 30, 3844. 7.11. 8 399
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