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SO‘ZBO SH I

Respublikamizda ta’ lim sohasida ulkan о ‘zgarishlar amal- 
ga oshirilayotgan hozirgi davrda akademik litseylarning 
111 atematika fani chuqur о ‘rganiladigan guruhlari uchun amal- 
ilagi o'quv dasturiga to iiq  mos keladigan va dasturdagi mav- 
/iilar bo'yicha turli xil qiyinlik darajasiga ega boMgan misol 
va masalalarni qamrab oladigan masalalar to‘plamining mav- 
jud emasligi ushbu «Algebra va matematik anaiiz asoslari- 
dan masalalar to‘plami»ning yaratilishiga sabab bo'ldi.

O'quv qoilanma O'zbekiston Respublikasi Oliy va o ‘rta 
maxsus ta’ lim vazirligi tomonidan tasdiqlangan va 2000—  
2(K)l-o ‘quv yilidan boshlab amalga kiritilgan о ‘quv dasturiga 
qat’ iy amal qilingan holda yozildi.

Qoilanma asosan akademik litseylarning o'quvchilari 
uchun moijallangan bo iib , undan kasb-hunar kollejlari 
o'quvchilari, umumta’ lim maktablarining o ‘qituvchilari, 
shuningdek, matematikani mustaqil o ‘rganuvchilar ham 
loydalanishlari mumkin.

Qoilanma yetti bobdan iborat boiib , har bir bob para- 
graflargabo'linganvauquyidagimavzulamio‘z ichigaoladi:

1. To'plamlar nazariyasi va matematik mantiq element
lari.

2. Haqiqiy sonlar.
3. Kompleks sonlar.
4. Ko'phadlar.
5. Algebraik ifodalar.
6. Algebraik tenglamalar va tengsizliklar.
7. Funksiyalar va grafiklar.
Mualliflar zarur deb hisoblagan o'rinlarda misol va 

masalalarning yechimlari, yechishga doir ko'rsatmalar 
keltirilgan.

Mualliflar o'quv qo'llanmaning yaratilishi va uning sifatini 
yaxshilashga yaqindan yordam bergan SamDU akademik 
iilseyi o'qituvchilari, O'zbekiston Respublikasida xizmat 
ko'rsatgan yoshlar murabbiysiR. G'ulomovga, fizika-mate- 
matika fanlari nomzodi, dots. A. Umarovga minnatdorchilik 
!>i Idirishni o 'z burchlari deb hisoblaydilar, shuningdek, kitobni 
I’cntium kompyuterida sahifalagan V. A. Mamedov va
I II Nasimovlarga samimiy tashakkur bildiradilar.

Masalalar to'plamida ba’zi bir kamchiliklar uchrashi ehti- 
inoldan xoli emas. Kamchiliklar haqida fikr va mulohazalar 
hildirgan hamkasblarga mualliflar oldindan samimiy 
tashakkur izhor etadilar.



I b о b. TO‘PLAMLAR NAZARTYASI VA 
MATEMATIK MANTIQ ELEMENTLARI

l-§. TO‘PLAM VA UNING ELEMENTLARI.
BO‘SH TO‘PIAM

To'plam tushunchasi matematikaning ta’riflanmaydigan 
tushunchalaridan biridir.

To'plamni tashkil etgan narsalar uning elementlari 
deyiladi. Masalan, 5 dan kichik bo'lgan natural sonlar 
to'plami quyidagi elementlardan tashkil topadi: 1,2,3,4.

To'plamlar lotin alifbosining bosh harflari bilan, uning 
elementlari esa shu alifboning kichik harflari bilan 
belgilanadi. Masalan, A  ={a,b,c,d} yozuvi A  to'plam a, b, c, 
d elementlardan tashkil topganligini bildiradi.

Agar x element X to'plamning elementi bo'lsa, xeX  
shaklda yoziladi. xeX  yozuvi x element X  to'plamning 
elementi emasligini bildiradi.

Masalan, agar N-natural sonlar to'plami bo'lsa, u holda 
4 e N , 5 e N , | e N ,  rceN.

Birorta ham elementga ega bo'lmagan to'plam bo'sh 
to'plam deyiladi va 0  belgi bilan belgilanadi.

To'plamga tegishli bo'lgan elementlargina qanoatlan- 
tiradigan shartlar sistemasini shu to'plamning xarakteristik 
xossasi deb atash qabul qilingan.

M i sol. A={x|xe N, x< 7} to'plam elementlarini ko'rsating.
Y  e с h i s h. A  to'plam 7 dan kichik bo'lgan barcha 

natural sonlardan tuzilgan, ya’ni A = { 1,2,3,4,5,6}.

1.1. O'zbekiston Respublikasidagi barcha viloyatlar va 
Qoraqalpog'iston Respublikasi nomlari to'plamini tuzing.

1.2. O'zbekiston Respublikasi davlat madhiyasida 
qatnashgan harflar to'plamini tuzing.

1.3. O'zbekiston Respublikasining davlat gerbi qabul 
qilingan yilda qatnashgan raqamlar to'plamini tuzing.

1.4. A={10; 12- -̂; 17,3;-7; 136} to'plam berilgan. Qaysi
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natural sonlar bu to‘plamga kiradi? Shu to‘plamga tegishli 
bo'lmagan uchta son ayting. e , г belgilari yordamida 
qo'yilgan savollarga javob yozing.

1.5. S to'plam —3;—2;—1 ;4 elementlardan tuzilgan. Shu 
to'plamni yozing. Shu sonlarga qarama-qarshi sonlaming S, 
to'plamini tuzing.

1.6. «Bo'sh vaqtdan unumli foydalan» jumlasidagi harflar 
to'plamini tuzing.

1.7. Quyidagi yozuvlami o'qing va har bir to'plamning 
elementlarini ko'rsating:

a) E={x| xeN , — 1 <x<5}; b) F={x| 5x=x-7}; 
d) Q={x| x(.v+12)=0K e) U={x| xe R, x 2=2};
f) V={x| xeN , x2<9}; g) W={x1 xeN , x 2<9}.
1.8. Quyidagi to'plamlami son o'qida belgilang:
a) {x| xeN , x < 3}; b) {x| x e Z ,-2 < x < 2} ;
d) {x| xeR, x>4.1}; e) {x( xeR, -2,7 < x <  1};
f) {x] xe R, x< 6}; g) {x| xe R, 3,4<x < 8;
h) { x) xe R, -3^- < x < -1 }; i) {x| x2=4}; 
j) {x| (x2- l ) ( x 2-4 )=0 } .
1.9. Quyidagi to'plam elementlarini toping:
a) 1 va 3 bilangina yoziladigan barcha uch xonali sonlar 

to'plami;
b) 1,3,5 raqamlaridan (faqat bir marta) foydalanib 

yoziladigan barcha uch xonali sonlar to'plami;
d) Raqamlarining yig'indisi 5 ga teng bo'lgan uch xonali 

sonlar to'plami;
e) 100 dan kichik va oxirgi raqami 1 bo'lgan barcha 

natural sonlar to'plami.
1.10. Quyidagi to'plamlardan qaysilari bo'sh to'plam:
a) Simmetriya markaziga ega bo'lmagan kvadratlar 

to'plami;
b){x|x2+ l= 0 }; d) {x| xeR, 1*1=3};
e) {x| xeR, x3= l } ;  f) {x|x4-16=3}.
1.11. Quyidagi to'plamning bo'sh to'plam ekanligini 

isbotlang:
a) {x| xeN , x<— 1}; b) { x] xeN , 15<x< 16};

d) {x] xeN , e) { *>7- x<5}.
1.12. Tenglamaning haqiqiy ildizlari to'plamini toping. 

Bu to'plamlarning qaysilari bo'sh to'plam ekanligini aniq- 
lang:
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а) Зх+15=4(х-8) ; b) 2х+4=4 ; d) 2(х-5)=3х ;
e) х2-4=0; f) х2+16=0 ; g) (2х+7)(х-2)=0.
1.13. Quyidagi to'plam elementlarini ko'rsating:
a) {/, f  g}; b) {a}; d) {{a }} ; e) 0;
f) {0 };  g) {{a-b},{c\d}} ; h) {{aAc},a}.
1.14. 5 ta elementga ega bo'lgan to'plam tuzing.
1.15. 5 ta natural son qatnashgan sonli to'plam tuzing.

2-§. QISM TO‘PLAM. TENG TO‘PLAMLAR

Agar В to'plamning har bir elementi A  to'plamning ham 
elementi bo'lsa В to'plam A  to'plamning qism to'plami 
deyiladi va BczA ko'rinishida belgilanadi. Bunda 0 cA , A cA  
deb hisoblanadi. Bu qism to'plamlar xosmas qism to ‘plamlar 
deyiladi. A  to'plamning qolgan barcha qism to'plamlari xos 
qism to 'p lam la r deyiladi. n ta elementdan tuzilgan 
to'plamning barcha qism to'plamlari soni 2" ga teng.

Agar AcB. BcA bo'lsa, A=B deyiladi.
1 - m i s о 1. A  —  ikki xonali sonlar to'plami, В —  ikki 

xonali juft sonlar to'plami bo'lsin. Har bir ikki xonali juft 
son A  to'plamda ham mavjud. Demak BcA.

2 - m i s о 1. A = { 1,2,3}, B={ x| xeN , x<4} to'plamlar 
berilgan bo'lsin. В to'plam 4 dan kichik bo'lgan natural 
sonlar to'plamidir, ya’ni B={ 1,2,3}. A  va В to'plamlar ayni 
bir xil elementlardan tashkil topgan. Demak, A=B.

2.1. A  ={a, ft, c, d, e , f g ,  к), B={o, /, к], С={b, d, g, k, t), 
D={a, /}, E={e, /  k, g} to'plamlar berilgan.

a) Ularning qaysilari A  to'plamning xos qism to'plami 
bo'ladi?

b) D to'plam С to'plamning qism to'plamimi?
d) В to'plam qaysi to'plamning qism to'plami bo'ladi?
2.2. C = {2 13,45,324,732,136} to'plam berilgan. С 

to'plamning
a) 3 ga boiinadigan; b) 9 ga bo'linadigan;
d) 4 ga boiinmaydigan; e) 5 ga bo'linmaydigan;
f )  3 ga bo'linmaydigan sonlaridan tuzilgan qism 

to'plamlarini toping.
2.3. A={3,6,9,12} to'plamning barcha qism to'plamlarini 

hosil qiling.
2.4. To'plamlar jufti berilgan:
a) A={Navoiy, Bobir, Furqat, Nodirabegim} va В 

barcha shoir va shoiralar to'plami;



b) С —  qavariq to ‘rtburchaklar to'plami va D  —  
(o'rtburchaklar to'plami:

d) E  —  toshkentlik olimlar to'plami, F  —  O'zbekiston 
olimlari to'plami;

e) К  —  barcha tub sonlar to'plami, M  —  manfiy sonlar 
to'plami.

Juftlikdagi to'plamlardan qaysi bin ikkinchisining qism 
to'plami bo'lishini aniqlang.

2.5. To'rtburchaklar to'plami T  va uning quyidagi qism 
to'plamlari berilgan:

A  —  parallelograinmlar to'plami;
В —  romblar to'plami;
С —  trapetsiyalar to'plami;
D —  to'g 'ri to'rtburchaklar to'plami;
E —  kvadratlar to'plami.
Bu qism to'plamlaming har birini qanday xarakteristik 

xossalar bilan aniqlash mumkin?
2.6. Quyidagi to'plam lar uchun A cB  yoki B cA  

munosabatlardan qaysi biri o'rinli:
a) A ={a,b,c,d\, В={a,c,d} ; b) A={a,/>}, В={a,c,d}\
d) A = 0 , B=0; e) A = 0 , В = {яД с};
f) A = 0 , B = {0 }; g) A= {{a },a , 0 },  B={a};
h) A  ={{a,b},{c,d},c,d}, B={{a,£>},c};
i) A= {{0 },0 }, B={0,{{O},O}}.
2.7. Tasdiq to 'g 'ri yoki noto'g'ri ekanligini aniqlang:
a) {1 ;2}c{{ 1 ;2;3};{ 1 ;3}; 1 ;2};
b) {1;2}е{{1;2;3};{1;3};1;2};
d) {1;3}с{{ 1 ;2;3};{ 1;3}; 1;2};
e) {1;3}е{{1;2;3};{1;3};1;2}.
2.8. Quyidagi to'plamlar tengmi:
a) A={2;4;6} ва B={6;4;2};
b) A={1;2;3} ва B = {I ; 11; 111};
d) A={{1;2},{2 ;3 }} ва B={2;3;1};
e) A={V256; V8l; Vl6} ва B={22;32;42}?
2.9. A —  natural sonlar to'plami, В —  juft natural 

sonlar to'plami, С  —  toq natural sonlar to'plami, D  —  2 ga 
ham, 3 ga ham bo'linadigan sonlar to'plami, E  —  o'nli 
yozuvi 0 bilan tugaydigan sonlar to'plami, F  —  6 ga karrali 
sonlar to'plami, M  —  2 ga ham, 5 ga ham karrali bo'lgan 
sonlar to'plami boisin. Qaysi to'plam qaysi to'plamning 
qism to'plami bo'lishini aniqlang. Berilgan to'plamlar orasida 
teng to’plamlar mavjudmi?



2.10. Qaysi to'plamlar juftligidagi to'plamlar teng:
a) A={3,5,7,9}. У —  2 dan katta, lekin 10 dan kichik 

toq sonlar to'plami;
b) A^{4,6,8}, У —  1 dan katta. lekin 9 dan kichik juft 

sonlar to'plami;
d) X —  ikkita toq sonlarning yig'indisi bo'lgan sonlar 

to'plami, У — juft sonlar to'plami;
e) X —  tekislikda M  va К  nuqtalardan bir xil uzoqlashgan 

nuqtalar to'plami, У —  M K  kesmaning o'rta perpen- 
dikulyaridagi nuqtalar to'plami.

3-§. TO'PLAMLAR USTIDA AMALLAR

Ikki to'plamning kesishmasi, birlashmasi va ayirmasiga 
beriladigan ta'riflar ayoniy bo'lishi uchun Eyler-Venn 
diagrammalaridan ham foydalanamiz.

A  va В to'plamlarning har birida mavjud bo'igan x ele
ment shu to'plamlarning umumiy elementi deyiladi. A  va V 
to'plamlarning kesishmasi deb, ularning hamma umumiy 
elementlaridan tuzilgan to'plamga aytiladi. A  va В to'plam

larning kesi shma АлВ korinishda 
belgilanadi (1-a rasm), AnB={x| 
xe А ва xe B}.

A  va В to 'plam larning 
birlashmasi deb, ularning kamida 
bittasida mavjud bo'lgan barcha 
elementlardan tuzilgan to'plamga 
aytiladi. A  va В to'plamlarning 
birlashmasi AuB ko'rinishida 
belgilanadi (i-b  rasm):

AuB={x| xe A  yoki xeB}.
A  va В to'plam larning 

ayirmasi deb, A  ning В da 
mavjud bo'lmagan barcha ele
mentlaridan tuzilgan to'plamga 
aytiladi. A  va В to'plamlarning 
ayirmasi A\B ko'rinishda 
belgilanadi (1-d rasm):

А\В={л1 xe А на х/ B(. 
Agar BcA bo isa, A\B lo'plam 

В to'plamning to'ldiruvcliisi tie 
yiladi va B1 bilan belgilanadi.

AuB

A\B

1 -rasm.
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1 - m i s о 1. A ={a,b,c,d,e.J} va В={b,d,e,g,h} to'plamlar 
berilgan. Ulaming kesishmasini toping.

Y e c h is h .  b,d,e elementlargina A  va В to‘plainlaming 
umumiy elementlaridir.

Shuning uchun, АпВ ={йД е}.
2 - m i s о 1. A={x|- ^-<x <-^-}, B={ x]- jr<x  <2} 

to’plamlarning kesishmasi, birlashmasi vaayirmasini toping 
(2-rasm).

Y e c h is h .  AnB={ x\- x < AuB={ x|- x <2};

A\B={ xj- -j<  x < -  (2-pasm).

-------------— *
2 i 7 2

3 4 4
2-rasm.

3 - m i s о 1. Agar AcrB boisa, AuB=B bo'ladi. Isbotlang.
Isbot. A cB  bo'lsin. a) AuBcB ni ko'rsatamiz. xeAuB

bo'lsin. U holda xeA  yoki xeB bo'ladi. Agar xeA  bo'lsa, 
AcB  ekanidan xe В ekani kelib chiqadi, ikkita holda ham 
AuB ning har qanday elementi В ning ham elementidir. 
Demak, AuBcB.

b) BcAuB ni ko'rsatamiz. xeB  bo'lsin. U holda, 
to'plamlar birlashmasining ta’rifiga ko'ra xeAuB bo'ladi. 
Demak, В ning har qanday elementi AuB ning ham elementi 
boiadi, ya’ni BcAuB.

Shunday qilib, AuBcB, BcAuB. Bular esa B= AuB 
ekanini tasdiqlaydi. Isbot bo'ldi.

3.1. M={36;29;15;68;27}; P= {4 ; 15;27;47;36;90}; 
Q={90;4;47} to'plamlar berilgan. MnP, MnQ, P,nQ, 
MnPnQ larni toping.

3.2. A  —  18 ning hamma natural bo'luvchilari to'plami, 
В —  24 ning hamma natural bo'luvchilari to'plami, AnB 
to'plam elementlarini ko'rsating (Eyler-Venn diagrammasi- 
dan foydalaning).

3.3. P ikki xonali natural sonlar to'plami, S barcha toq 
natural sonlar to'plami bo'lsa, K=PnS to'plamga qaysi sonlar 
kiradi:

a) 21 e K; b) 32e K; d) 7гК ; e) 17«K deyish to'g'rimi?
3.4. «Matematika» va «grammatika» so'zlaridagi harf- 

lar to'plamini tuzing. Bu to plamlar kesishmasini toping.



3.5. [1;5] va [3;7] kesmalaming kesishmasini toping.
3.6. P = {a ,b ,d ,e , f ,g } va E = {a ,h .i, j,k } to ’plamlar 

birlashmasini toping.
3.7. А={я| n e 1N ,n<5} va B={//| ne N,n>7\  to'plamlar 

birlashmasini toping: a) 4e AuB; b) -З еА и В ; v) 6eAuB 
deyish to’g'rimi?

3.8. Agar a) A={x1x=8£, ke Z j ,  B={x|x=8/-4, /eZ};
b) A={x| x = 6 k - l ,  k e Z } ,  B={x| x=6/+4, l e Z )  bo’ lsa

AuB ni toping.
3.9. A = {2 ;4 ;6 ;8 ;-4 0 }, B = { 1 ;3;5;7; -37}, C={{o;Z>}, 

{e'J), {g,/?}} to’plamlarning har biridagi elementlar
sonini aniqlang. AuB da nechta element mavjud?

3.10. A={2 ;3 ;4 ;5 ;7 ;10 }, B= {3 ;5 ;7 ;9 }, C = {4 ;9 ; 11}
bo'lsin. Quyidagi to'plamlarda nechtadan element mavjud:

a) Au (B uC ); b ) (C u B )u (A ); d ) An (B uC );
e ) Au (B nC ); f) A n (B n C ) ; g ) Bn (AuC ) n?
3.11. A={*| -5<  x  <10}, B={x| x e N ,  3< x  <15} 

bo'lsin. A\B ва B\A to'plam elementlarini toping.
3.12. P —  ikki xonali natural sonlar to'plami, Q — juft 

natural sonlar to’plami bo'lsin. P\Q va Q\P to'plamlarni 
tuzing.

3.13. С  va Д  kesishuvchi to'plamlar bo'lsin. Eyler- 
Venn diagrammalari yordamida С\Д , Д\С, (С\Д )и (Д \С ) 
larni tasvirlang.

3.14. N ' bilan natural sonlar to'plami N ning butun sonlar 
to'plami Z ga to'ldiruvchisini belgilaymiz. Quyidagilar 
to'g'rimi:

a) -A e  N ';  b ) O eN '; d ) 13eN ; e ) -8 e  N ';
0  - 5 M  N '; g ) 0г N '?

3.15. A={x| x=2k+\ , ke Z j  to'plamning Z  to'plamga 
to'ldiruvchisini toping.

3.16. A={x| x -3 k , ke Z j  to'plamning Z  to'plamga 
to'ldiruvchisini toping.

3.17. Agar A c U ,  B c U  bo'lsa, quyidagi tengliklar о 'rinli 
bo'lishini isbotlang:

a) (A u B )'= A 'n B '; b ) (A n B )'=A 'u B \  (Izoh: U ga 
to'ldirish deb tushunilsin).

3.18. Agar A  to'plam x - -7 x + 6 = 0  tenglamaning 
yechimlari to'plami va B = { 1 ;6} bo'lsa, A = B  bo'lishini 
isbotlang.

3.19. A \B =A \ (A n B ) tenglikni isbotlang.
3.20. A o (B \ A )= 0  tenglikni isbotlang.
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4-§. TO‘PLAM ELEMENTLARINING SONI BILAN 
BOG‘LIQ AYRIM MASALALAR

n(A ) bilan A  to'plam elementlarining sonini belgilaymiz. 
liar qanday A  va В chekli to 'p lam lar uchun 
/;(ЛиВ)=и(А)+я(В)-/з(АпВ) tenglik to'g'ri.

M i s о 1. 50 o'quvchining 37 tasi ingliz tilini, 17 tasi esa 
nemis tilini o'rganayapti. Agar 50 o'quvchining har biri shu 
ikki tilning kamida bittasini o'rganayotgan bo'lsa, necha 
o'quvchi ikkala tilni ham o'rganayapti?

Yechish. A  —  barcha o'quvchilar to'plami. В —  ingliz 
tilini o'rganayotgan o'quvchilar to'plami. С esa nemis tilini 
o'rganayotgan o'quvchilar to'plami bo'lsin. n(A)=50, 
/;<B)=37, /z(C)=17 larga egamiz. Masala mazmunidan, 
/;(BnC) ni topish lozimligini ko'ramiz. Tushunarliki, A=BuC. 
/7(BuC)=w(B)+/7(C-/i(BnC) tenglikdan 50=37+ 17-«(BnC) 
yoki я(ВпС)=4 ni topamiz. Shunday qilib, 4 o'quvchi ikkala 
tilni ham o'rganayotgan ekan.

4.1. Sinfdagi bir necha o'quvchi marka yig'dilar. 15 
o'quvchi O 'zbekiston markalarini, 11 kishi chet el 
markalarini, 6 kishi ham O'zbekiston markalarini, ham chet 
el markalarini yig'di. Sinfda necha o'quvchi marka yig'gan?

4.2. 32 o'quvchining 12 tasi voleybol seksiyasiga, 15 
tasi basketbol seksiyasiga, 8 kishi esa ikkala seksiyaga ham 
qatnashadi. Sinfdagi necha o'quvchi hech bir seksiyaga 
qatnashmaydi?

4.3. 30 o'quvchidan 18 tasi matematikaga, 17 tasi esa 
fizikaga qiziqadi. Ikkala fanga ham qiziqadigan o'quvchilar 
soni nechta bo'lishi mumkin? (Ko'rsatma: Ikkala fanga 
ham qiziqmaydigan o'quvchilar soni ke {0,1,2,3,••••,12}).

4.4. 100 odamdan iborat turistlar guruhida 10 kishi nemis 
tilini ham, fransuz tilini ham bilmaydi, 75 tasi nemis tilini, 
83 tasi esa fransuz tilini biladi. Ikkala tilni ham biladigan 
turistlar sonini toping.

4.5.26 o'quvchining 14 tasi shaxmatga, 16 tasi shashkaga 
qiziqadi. Agar har bir o'quvchi shaxmatga yoki shashkaga 
qiziqsa, ham shashkaga, ham shaxmatga qiziqadigan 
o'quvchilar nechta?
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5-§. TO'PLAMLAR USTIDA IIAR< НА AMALLARGA 
DOIR MASAI,AI.Al<

5.1. To'plamlar kesishmasini va hirliisliuuisitii toping. 
Eyler-Venn diagrammasi yordamida grnlik taU|in (|iling:

a) A={5,6,7,8,9,10}, B = {8 ,9 ,10,111;

b) A = {jc1 x=2rt,H eN }, B={ a| a' --^4л aj« N };

d) A={a| x=5/j, n e N }, B= { v1 x^2n, ru N };
e) A={x| x = ~ ,  ne N }, B={ a| x=-^, no N };

5.2. P va Q to'plamlar kesishmasi va birlashmasini son 
to'g'ri chizig'ida tasvirlang:

a) P={a1 ^  < a < V l } ,  Q=--{a| Щ  <a<3.2>;

b ) P = W - f  < x < f  }, Q = {a ) V~2 < a  < ^  };

d) P={x| И  < *  < i|  } , Q = W  J9 < x  < Ц  };

e ) P={a|-^ < a < з  }, Q={a| < 2  < x  <10} .

5.3. Quyidagi tengliklarni isbotlang:
a) AnB =B nA ; b) (A n B )n C = A  n (BnC );
d) Agar A c B  bo'lsa, A n B =A ; e) A n 0 = 0 ;
f) AnA =A .
5.4. Quyidagi tengliklarni isbotlang:
a) AuB=BuA; b) (A u B )u C =A u (B u C );
d) A c B  bo'lsa. AuB =B  ; e) A u 0 = A ;
f) AuA=A .
5.5. Isbotlang:
a) (A u B )n C = (A n C )u (B n C );
b) (A n B )u C = (A n C )n (B u C ).
5.6. Ayirish vato'ldirish amallarining quyidagi xossalarini 

isbotlang ((A c B , B cC , C c U  deb hisoblang):
a) A F r A = 0 ;  f ) 0 '= U ;
b) A F u A = U ; g ) U F = 0 ;
d) (A F n B F )=  A F u B F ; h) (A\B )\C=A\(BuC );
e) (A u B ) F =AFnBF; i) (A\B )uB= AuB.

6-§. MATEMATIK MANTIQ ELEMENTLARI

1) => —  agar....bo'lsa, u holda ....... bo'ladi. P=>Q —
agar P bo'lsa, Q bo'ladi (P dan Q kelib chiqadi);

2) <=> —  teng kuchlilik R<=>Q, R va Q teng kuchli (R 
dan Q kelib chiqadi va aksincha);



3) v  —  diz’ yunksiya («yok i» amali);
4) л  —  kon'yuksiya («va » amali);
5) V —  ixtiyoriy, barcha;
6) 3 —  shunday mavjud;
7) ^  —  mavjud emas.
1 - m i s о 1. Agar a>b va b >c bo‘ lsa. a>c boiadi.

( а>Ь)л (Ь>с ) => ( a>c).
2 - m i s о 1. a>b boisa, a+c>b+c boiadi.

(a > b ) => ( a + o b + c ).
3 - m i s о 1. a= 0 yoki b= 0 boisa, ab= 0 boiadi va
aksincha ab= 0 boisa, a- 0 yoki b= 0 boiadi:

(a b =  0) «  ((e= 0 )v (fc= 0 )).
4 - m i s о 1. a>0 va b>0 boisa, ab>0 boiadi.

(я>0 )л (£>0 ) => (ab>0).
5 - m i s о 1. Ixtiyoriy x haqiqiy soni son uchun x| > л:.

V xe R: |x| > x.
6 - m i s о 1. Ixtiyoriy a > 0 son uchun, shunday xe  R  son 

mavjudki, x2=a  boiadi.Va>0, 3 x e R : x2=a.
Quyidagi jumlalarni yuqoridagi belgilar yordamida 

yozing (6.1.-6.10):

6.1. Ixtiyoriy a>0 uchun, Va=x tenglik о ‘rinli bo'ladigan 
x haqiqiy son mavjud.

6.2. a<0 va b>0 bo'lsa, ab<0 bo 'lad i.
6.3. Har qanday a, b haqiqiy sonlar uchun a+b—b+a 

bo'ladi.
6.4. Agar о butun son 9 ga bo'linsa. u holda bu son 3 ga 

ham bo'linadi.
6.5. 2 ham, 3 ga ham bo'linadigan butun son 6 ga ham 

bo'linadi va aksincha 6 ga bo'linadigan butun son 2 ga ham, 
3 ga ham bo'linadi.

6.6. Agar a2+b2+c2= 0 boisa, a = b = c= 0 bo'ladi va 
aksincha, a=b=c= 0 boisa, a2+b2+c2= 0 bo'ladi.

6.7. Har qanday n natural sonni olmaylik, n =2k -l yoki 
n=2k bo'ladigan к natural son mavjud.

6.8. Ixtiyoriy n, к natural sonlar uchun, n2+ F e  /Vboiadi.
6.9. Ixtiyoriy n, к natural sonlar uchun, n2-k? butun son 

boiadi.
6.10. a<0 bo'lsa, x2- a  tenglik to 'g 'ri bo'ladigan haqiqiy 

x son mavjud emas.
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II bob .  HAQIQIY SONLAR

l-§. NATURAL SONLAR

Hisoblang:
1.1. 78-29+6573:313^08.
1.2. 477-85-7784:56+10809.
1.3. 927:103+(247-82):5-l.
1.4. (395-52-603)-25-960-64.
1.5. 25-(28-105+7236:18):6-25.
1.6. 1092322:574+152-93-(96-125-82215:9).
1.7. 79348-64-84:28+6539:13-11005.
1.8. 3121350-(15125:25+302-804-(3044+2056): 17)-9.
1.9. (110292:14:101+4129—3127)-( 1237—23138:23).
1.10. 4097-7-7659+64-105-6992:38:23.

Bo‘ linish alomatlarining tadbiqiga doir misollar
1.11. 1 dan 25 gacha bo'lgan natural sonlar qatoridagi 6 

ga bo'linmaydigan natural sonlar to'plamini tuzing.
1.12. 1 dan 25 gacha bo'lgan natural sonlar qatoridagi 7 

ga bo'linadigan natural sonlar to'plamini tuzing.
1.13. 15121, 117342, 1897524, 2134579, 31445698 

sonlari orasidan 6 ga bo'linadigan natural sonlar to'plamini 
tuzing.

ke N  soniga bo'linadigan barcha natural sonlar to'plamini 
A k bilan belgilaymiz (1.14— 1.20.).

1.14. Tasdiq to'g'rimi:
a) 2gA 3 ; f) 25«?AS; j) 15342749e A , ;

b) 2e A4 ; g) 36eA, ; k) 15342724eA4;

d) 6<гА5; h) 41eA3; 1) 15342824eA,;

e ) l l e A , ;  i) 422eA,; m) 4343242sA,,?

1.15. 11 -12-13-14-15-16 soni A,, A 3, A  A s, A 6, A 7, A g, 
A 4, A 10, A (, to'plamlarning qaysilariga tegisnli?

1.16/ l-2-3-4--8-9«A4 bo'lsa, ^=2431 bo'lishi mum
kinmi? ke {15; 18} bo'lishi mumkinmi?

1.17.* 3-5-7еАд bo'lsa, к ning qabul qilishi mumkin 
bo'lgan barcha qiymatlarini toping.

1.18. A, n Af), A,n A 3, A 3 n A 5 larni toping.
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1.19. A2uA3=A 6 tenglik to‘g ‘rimi?
1.20. ae A,, be A4 boisa, a+beA^ boiishi mumkinmi?
1.21. Sonlami tub ko'paytuvchilarga ajrating: 10; 100; 

1000; 10000; 100000; 1000000. Qanday xulosaga kelish 
mumkin?

1.22. Sonlami tub ko‘paytuvchilarga ajrating: 250; 300; 
340;3700;48950; 4725000.

1.23. Sonlami kanonik shaklda yozing:
a) 36; f ) 125 ; j )  946; n ) 13860
b) 72; g) 36 ; k) 1001 ; o)2431 ;
d) 81 ; h )512 ; 1)3125 ; p )6783 ;
e) 96; i) 680 ; m )4500; q) 36363
1.24. Sonlarni kanonik shaklda yozing:
a) 2-32-24-62; f) 18-18-15-5 ; j )  15:-17-213;
b) 4-5-7-9 ; g) 17-19-25 k) 27 Ч1-34 ;
d) 3-5-7-11 ; h) 34-43-53 ; 1) 33-34-432;
e) 13-13-27 ; i) 31--33-37239; m )l 17-118-1192.

l\ib ko‘ paytuvchilarga ajratishning tadbiqlariga doir 
misollar

1.25. Sonning boiuvchilarini toping:
a) 209; b) 143 ; d) 2431 ; e)2717.

1.26. Sonlaming umumiy boiuvch ilarin i toping:
a) 209 va 143; b) 209 va 2431; d) 143 va 2717; e)2431 va 
2717.

1.27. Sonlaming eng katta umgniiy boiuvchisini toping:

a) 40 va 45; fj 50, 75 va 100; j )  63, 130, 143 va 1001;
h) 130 va 160; g) 74, 45 va 60;
d) 121 val43; h) 84, 63 va 42;
e) 31 va 93; i) 72, 48va 36;

1.28. Quyidagi sonlar o'zaro tubmi:

a) 15 va 95; f) 121 va 143; j )  169 va 1443;
b) 144 va 169; g) 11, 12va25; k) 111 va 121;
d )143val44 ; h) 14, 16val9 ; 1) n, n+\ va »+2  (/?eN);
e )250va l31 ; i) 63, 130 va 800; m)w, n + 2 van + 4 («eN )?

k) 74, 60, 84 va 480;
1)750, 800, 865 va 1431; 
m) 143,209, 1431 va2717.
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1.29. Sonlaming eng kichik umumiy karralisini toping:
a) 84, 42 va 21 ; 1) 50, 125 va 175; ' j) 33, 36 va 48;
b) 70, 80 va 90; g) 48, 92 va 75 ; k) 100, 150 va 250;
d) 17,51 va 289; h) 10, 21 va 3600; 1) 80, 240 va 360;
e) 11, 12 va 13 ; i) 18, 19 va 24 ; m) 34, 51va65.

1.30. Sonlaming eng katta umumiy boiuvchisini va eng 
kichik umumiy karralisini toping (natijani kanonik 
ko'rinishda yozing):

a) 23, 32 va 15 ; f ) 72-3; 46 va 15 ;
b) 2\ 34 va 7 ; g) 32-4; 3-6 va 7-9 ;
d) 8, 13: va 52; h) З4, l l 2 va 133 ;
e) 12-\ 15 val ; i) l i 4, 135va I004.
1.31. x (a ) bilan ae N ning hamma natural bo'luvchilari 

sonini belgilaymiz. a =  p “1 • p.;1' ■ p “3 ■ p ‘m bo'lsa, х(д)= 
=(a. + l ) (  a ,+  l ) - ( a  +1) bo'ladi. Quyidagilarni toping:
a) i(81); ' f) x(40b); j )x (2 3-6-7); n) x ( l l  -13-17);
b) x(91); g) x(680); k)x(23-32-5); о) т( 192-23 • 29);
d) i(512); h) x( 13860); 1) x(42-6 -15); p) x(421 -112);
e) r( 1001); i)x ( 13800); m) x( 13-100-55); q) r( 144- 11 !.

1.32. Sonlaming umumiy boiuvchisi nechta:
a) 18 va 54; f) 63 va 72; j )  150 va ! 80;
b) 42 va 56; g) 120 va 96; k) 12, 18 va 30;
d) 96 va 92; h) 102 va 170; 1) 54, 90 va 162:
e ) 84 va 120; i) 26, 65 va 130; m) 40, 60 va 100?
1.33. Sonlaming umumiy bo'luvchilarini toping:
a) 13-17 va 1347-19; b) 17-19-23 va 17Ч9-23Ч849.
1.34. A = { 100,15,200,300} va A = { 150,300,450} 

to'plamlar umumiy elementlarining umumiy bo'luvchilari 
nechta?

1.35. Hisoblang:
a) x(x(EKUB(EKUK(250;500);100)));
b ) EKUB((100); x (EKUB(25;5)) + x (EKUK(10;35)); 
v) EKUK(EKUK (x (144);51);18) -  x (42);
g) t( 18-91 + 15(YEOA( 10;21) ) )  • x(142).

Yevklid algoritmini tadbiq etishga doir misollar

1.36. Sonlaming eng katta umumiy bo'luvchisini toping:
a) 8104 va 5602; f)1 8 7 va l8 0 ; j )  795 va 2585;
b) 5555 va 11110; g) 2165 va 3556; k) 42628 va 33124;
d) 980 va 100; h) 5400 va 8400; 1) 71004 va 154452;
e) 5345 va 4856; i) 78999 va 80000; m) 1000 va 999.
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1.37. Quyidagi sonlar o ‘zaro tubmi:
a) 60 va 72; b) 55 va 71; d) 732 va 648; e) 111 va 11 ?
1.38. EKU B (a :b )- E K U K (« ;6 )= «-6  (a e  N, be N ) 

tenglikdan foydalanib, quyidagi sonlaming eng kichik 
umumiy karralisini toping:

a) 821 va 934; f) 28 va 947 ;
b) 743 va 907 ; g) 56 va 953 ;
d) 109 va 1005; h )419va854 ;
e) 827 va 953 ; i) 887 va 6663 ;
1.39. Sonlaming o'zaro tub ekanligini isbotlang:
a) 911 va 130177 ; b) 811 va 10403.
1.40. Hisoblang: T(EKUB(991;659;647+367)) .

j )  75 va 1853 ; 
k) 23 va 1785 ; 
1) 113 va 9881; 
m) 875 va 1346.

2-§. BUTUN SONLAR

Hisoblang:
2.1. 143+M2+85-52)-9-124;
2.2. -56-((-43+54>-65:5-82);
2.3. -53-(44+86-200-5+300:(-6));
2.4. 660:(-88+44+92:2)+840:(-3);
2.5. 48 • (-86•2-95)+(-842)• 31. 
Qoldiqli bo‘ lishga doir misollar

a ^ q0i(jjqjj bo'ling:
a) '{/=70, 6=3 ; d) «=200, b= 17
b) a= 180, b=9 ; e) «=76, b=9.
2.7. a ni b ga qoldiqli bo'ling:

-П-ч-а) a=5, 6=9 ; d) « = 9, 6=18 ; 
i '. ‘ ̂ b )  « = ! ! ,  /7=23 ; e) «= 4, 6=75 . 
."I*N2,8. «  ni b ga qoldiqli bo'ling:

; ,a) (/=-81, 6=75 ; f) «=  -33, 6=7 
—- ;b) }/=-5, 6=9 : g) a -  -48, 6=6 

I Ы- ~ d) {/= ~41. 6=7 ; h) «=  -6, 6=48 
" e) « = - 35, 6=7 ; i) a -  -8, 6=24

2,9. aeN, 6eN bo’ lib. a=bq+r

j )  «=  15, 6=43 ; 
k) «=27, 6=9 ;
1) «=33, 6=32 ; 
m) «=108, 6=36. 

(<?eZ, леЫ, 0<r<b)
bo'lsin. -a ni 6 ga bo'lishda hosil bo'ladigan to'liqsiz 
bo'linma q ni va qoldiq r ni toping.

2.10. a ni 6 ga bo'lishdagi qoldiqni toping:
a) «=81932, 6=9 ; f ) «=4341, 6=3 ; j )  «=111, 6=11 ;
b) «=25, 6=75; g) «=144, 6=6; к) a= -11,6=111;
d) «= -4 , 6=49 ; h) «= -1 5 , 6=U  ; ..1) a= -9. 6=3 ;

i) «=  -13, 6=pfS4MfSV): « =  - 3,~6*=У. .
I

tp-T: I /

e) «=  -49, 6=4 ;

Ahb
Nil/-:
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Endi n - I 11 ni 4 ga boiishda hosil boiadigan qoldiqni 
aniqlaymiz:

7'=3(mod 4); 72=3-7=l(mod 4); 72*=l(m od4);
777=72 38+I=72,«.7s] .7=3(mod 4).

777=3(mod 4) bo'lgani uchun, (3) ga asosan 77?7=*3.
Shunday qilib, oxirgi raqam 3 ekan.
2.17. Sonning oxirgi raqamini toping:
a) 8887 ; f) 55522222; j )  1000 Г", neN;
b) 1 13891; g) 333444” 5; к) 1005'005", neZ;
d) 1445555; h) 11119" ; 1) 8s95;
e) 2002"5; i) 9992888" 9; m) 6?ет;
2.18. Ixtiyoriy n natural son uchun n5-n  soni 5 ga 

bo‘linishini isbotlang.
Isbot: n - ixtiyoriy natural son bo‘lsin. n ni 5 ga boiamiz.
Agar n=0(mod 5) boisa, rc5-ns05-(M>(mod 5) boiadi.
Agar nsl(mod 5) boisa, n5-n = l5-l=0(m od 5) boiadi.
Agar n=2(mod 5) boisa, n5-n = 25-2=30=0 (mod 5) 

boiadi.
Agar /t=3(mod 5) boisa, п5- «= 3 5-3=240^0 (mod 5) 

boiadi.
Agar rcs4(mod 5) boisa, и5-и=45-4 =  1020^0 (mod 5) 

boiadi. n ning har qanday qiymatida, n5-n =0 (mod 5) ekanini 
ko'ramiz. Demak.Vwe N uchun nr-n 5 ga qoldiqsiz boiinadi.

2.19. n ning barcha butun qiymatlarida «4 1  In soni 6 ga 
qoldiqsiz boiinishini isbotlang.

2.20. n ning barcha butun qiymatlarida n2-n  soni 3 ga 
qoldiqsiz boiinishini isbotlang.

2.21. n2+ l soni n ning ixtiyoriy butun qiymatida 3 ga 
boiinmasligini isbotlang.

2.22. n ning barcha natural qiymatlarida n(n2+ 1) soni 7 
ga boiinishini isbotlang.

2.23. 122n+l+ l l 2n+2 soni n ning har qanday natural 
qaymatida 133 ga boiinishini isbotlang.

2.24. p soni 3 dan katta tub soni boisa, p  2- l  soni 24 ga 
boiinadi. Isbotlang.

2.25. p va sonlari 3 dan katta tub sonlar boisa, p2-q 2 
soni 24 ga boiinadi. Isbotlang.



Matematik induksiva metodi yordamida sonlaming 
boMinishini isbotlashga doir misollar

M i s о 1. n ning barcha natural qiyinatlari 4"+15n -1 soni
9 ga bo'linadi. Isbotlang.

Isb o t. n=l da 4 4 15/1-1 =  18 soni 9 ga bo'linadi.
4"+15w-l soni n=k da 9 ga bo'linadi deb faraz qilamiz 

va n=k+ 1 bo'lganda ham 4"+15«-l soni 9 ga bo'linishini 
ko'rsatamiz:

n=k+ 1 bo 'Isa, 4"+15/7 — 1 =4*+'+15(k+1)-1 =4-4415k+14= 
= 4 (4 4 1 5 k- 1 )-60k+4+  15 k + 14=4 (44 1 5Л-1 )-45Jfc+18= 
=4(4415^-1 )+9(2-5&) ga ega bo'lamiz.

Birinchi qo'shiluvchi qilingan farazga ko'ra 9 ga 
bo'linadi. Ikkinchi qo'shiluvchi ham 9 ga boiingani uchun 
ularning yig'indisi ham 9 ga bo'linadi. Demak 4"+15/i-l 
soni n ning barcha natural qiymatlarida 9 ga bo'linadi. Shu 
bilan da’vo isbot bo'ldi.

2.26. 4"+15/г-1 soni n ning barcha natural qiymatlarida
3 ga bo'linishini isbotlang.

2.27. «45/1 soni ixtiyoriy natural n da 6 ga bo'linishini 
isbotlang.

2.28. 7"+3n-l ning 9 ga bo'linishini isbotlang, bunda
ne N.

2.29.62"+19"-2"+l ning 17 ga bo'linishini isbotlang, bunda 
ne N.

2.30. Barcha « e N  lar uchun (2 n - l)3- (2 / i- l) sonining 24 
ga bo'linishini isbotlang.

2.31. « 4 1  In soni ixtiyoriy « e N  da 6 ga bo'linishini 
isbotlang.

2.32. n2(n2+ 1) conining 4 ga bo'linishini isbotlang, bunda 
weN.

2.33. n(2n+\)(ln+\) soni 6 ga bo'linishini isbotlang
(ne N).

2.34. 2"+2"+l soni 6 ga bo'linishini isbotlang (7/eN).
2.35. /г2(и2-1 ) soni 12 ga bo'linishini isbotlang (7jgN).

21



3-§. RATSIONAL SONLAR

Oddiy kasrlar va ular ustida amallar 

3.1. Amallarni bajaring:

a) 8 . 1 6 .  • 
45 45 ’ g ) 1 1 +18

13 .
36 ’ l) —  ; 15

19
151 9

b)
17 7

^8 "48’ h) —  -  
’ 15

17 . 
148 :

m) 12
121

11
144

d) 17 . 18 .
35 35 ’

i )1 5 _  
’ 17

7 .
18 ’

n) 9
113

15
101

e) 18 59 . j) 3 7 -
J;113

9 .
13Г

o) 19.
38 '

15
49 9

f)
1112 338 
150 150 ; k) ,'51 i 9 ■

153 ’ P)
121 . 
49 '

11
7 '

3.2. Ifodaning qiymatini toping:

a) (4 5 t - 2 ¥ ) (5 7Г + 6 T M10-1 - 5 5
8 >

b) (36Т -12“ШИй*1-Ц + (20И
30/\ l2 - 4 -

3
16

- 3 -
48

f) 4 _3_ _3 _2 .
5 ' 8 ‘ 5 ' 3 ’

о) з  J _ . з  И  . з  _L 
3 53 “ 88

h> 5 4 : 1 7 : 5 2 '22
2 • с 1 • 4 ;  i ) ( 1 1 4 - + 1 1 324

1

j) k)

28 . 1  
29 '29 
7_ • L  
9 ' 9

56) 9 : _2 • 
5 ’

1)

4 4_ .4. 
5 47

о 13 47. 1 1 .о  1 
m) 16 64 35 T ’
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Amallami bajaring:

3.3. a) 2 : -i- + i_; 2 + 1 -i-: 6 + 6 : ±-;

b, 6 T ' 8 - H '5 4  + 2 T ' 4 - R ;

d) 2 4 " ' 4 8 _ 3 _ 8" : T 8 + 5 T 2 : 3S;

e ) l 3 4 - : ‘ - Г + ‘ 6 - Г - l - П *  I 9 T : S f -

3.4. a) |3 -y- -  2 - y  + 5 -|- + 4 j - j  • 24;

b>(5 f + , 8 T - 7 s ) : 16f ;

d) (12̂ +|т - 3т + 2т):(2у-т-т):
e ) 4 8 | - - 6 j - ^ - - 2 | - +  В : 2 б ) .

b) (8 13- 3 f  + 4 T “ 8 ^ ) : (4 f - 2 T > ;

d> ('и ®+5т :1г):(8г  + 3т);
e ) 2 T : 6 i T + l T7 - | f ? ' ( 5 f - 5 i | )

1 2 4 ' 3 4 - 4 ^ - 4 l
3.6. a) -----  5 4 11 8

И  2 . 4 4
3 7

28 4  : 13 4  + 6 4  ' 2
b)   - i - :  7 ) ' 3

1 Ll • 2 1
16 44

cl)

c)

7 4  -  175 4  : 24

[ 1 4  +  2 4  +  3 ! ) •  3 - i  

14 -  15 4  : 2 4
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Quyidagi masalalami tenglama tuzib yeching:

3.7. a) Ikki sonning yig'indisi 7-~- ga teng. Sonlar- 

dan biri ikkinchisidan 4-~ ta ortiq. Shu sonlami topmg;

b) Uchta sonning yig'indisi 35-4- ga teng. Birinchi

son ikkinchisidan 54- ta, uchinchisidan esa 3-r- ta
3 о

ortiq. Shu sonlarni toping.
3.8. Uy uchta xonadan iborat. Birinchi xonaning yuza-

1 1 О
si 24-4- nr bo'lib, uy yuzasining -=~ qismini tashkil

o JO
etadi. Ikkinchi xonaning yuzasi uchinchi xona yuzasiga 

qaraganda 8-|- nr ortiq. Ikkinchi xonaning yuzasini toping.
О

3.9. Uch bo'lak temiming umumiy og'irligi 17-4- kg.
1 . . .

Agar birinchi bo'lakning og'irlig in i 1-y- kg, ikkinchi

bo'lakning og'irligini esa 2-i-- kg kamaytirsak, uchta bo'lak

temiming hammasi bir xil og'irlikda bo'lib qoladi. Har bir 
bo'lakning dastlabki og'irligini toping.

3.10. a) Ikki sonning yig'indisi ga, ayirmasi

esa 2 ~  ga teng. Shu sonlarni toping;
/ 1

b) motorli qayiq daryo oqimi bo'ylab 15~- km/soat tezlik

bilan, oqimga qarshi esa 8-^- km/soat bilan yuradi.

Daryo oqimining tezligini toping.

3.11. Ota o'g'lidan 24 yosh katta. O 'g iin ing yoshi otasi 

yoshining j y  qismiga teng. Ota necha yoshda? O'g'il-chi ?

3.12. Kasrning maxraji uning suratidan 11 ta ortiq. 

Agar kasrning maxraji uning suratidan 3-j- marta or

tiq bo'lsa, shu kasmi toping.
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3.13. Ikki sonning y ig ‘ indisi 16 ga teng. Agar ik

long bo'lsa, shu sonlarni toping.
3.14. Belgiiangan ishni birinchi brigada 36 kunda, 

ikkinchi brigada esa 45 kunda bajaradi. Ikkita brigada birga 
ishlasa, shu ishni necha kunda bajaradi?

3.15. Ikki shahar orasidagi masofani yo'iovchi poezdi
10 soatda, yuk poezdi esa 15 soatda bosib o ‘tadi. Ular bir 
vaqtda bir-biriga qarab yo'lga chiqsa, necha soatdan keym 
uchrashadi?

3.16. Birinchi quvur basseynni 5 soatda to ‘ ldiradi. 
Ikkinchi quvur to'la basseynni 6 soatda bo'shatadi. Agar 
ikkala quvur, bir vaqtda ochilsa, basseyn necha soatdan 
keyin to‘ladi (Basseyn bo‘sh edi, deb hisoblansin).

0 ‘ nli  kasrlar va ular ustida amal lar

Amallarni bajaring:
3.17. a) 4,735:0,5+14,95:1,3-2,121:0,7;

b) 589,72:16-18,305:7+0,0567:4:
d) 3,006-0,3417:34-0,875:125;
e) 22,5:3,75+208,45+2,5:0,004 .

3.18. a) (0,1955+0,187):0.085 ;
b) 15.76267:(100,6+42,697);
d) (86,9+667,6):(37,1 + 13,2) ;
e) (9,09-9,0252)-(25,007-12,507).

3.19. a) (0,008+0,992) (5 0 ,6-l ,4);
b) (0,93+0,07)-(0,93-0,805);

d) (50000-1397,3):(20,4+33,603);
0 (2779 ,6+8024 ,4):(1,98+2,02).

i  i n  „ V 4 -06 • 0,0058 +  3,3044895 -  (0,7584 : 2,37 +  0,0003 : 8)
'  ’ 0,03625 • 80 -  2,43

. 2,045 • 0,033 +  10,518395 -  0,464774 : 0,0562
' 0,003092 : 0,0001 -  5,188 ’

c|) 5 7 ,2 4 -3 ,5 5  + 430,728 +  127 ,18-4 ,35  + 1 4 ,067

к inchi sonning -j- qismi birinchi sonning - j  qismiga

2,7 - 1,88 — 1,336 18 +  2,1492 : 3,582

6 :  (0,4 - 0 , 2 )  (34,06 — 33,81) 4
2,5 • (0,8 + 1,2) 6 ,4 8 : (28,57 -  25,15) 8
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3.21. Ikki sonning o ‘rta arifmetigi 36,4. Bu sonlarning 
biri 36,8. Ikkinchi sonni toping.

3.22. Ikkita kema 3500 t yukni mo‘ lj alga yetkazishdi. 
Agar birinchi kema ikkinchisiga qaraganda 1,5 marta ortiq 
yukni moijalga yetkazgan bo'lsa, har bir kema necha tonna 
yukni mo'ij alga yetkazgan?

3.23. Motorli qayiq oqim bo‘yicha 14,5 km/soat tezlik 
bilan, oqimga qarshi esa 9,5 km/soat tezlik bilan harakat 
qiladi. Motorli qayiqning turg‘un suvdagi tezligini va 
oqimning tezligini toping.

3.24. Kema oqim bo'yicha 4 soatda 85,6 km, oqimga 
qarshi 3 soatda 46,2 km yurdi. Kemaning turg‘un suvdagi 
tezligini va oqimning tezligini toping.

3.25. Oralaridagi masofa 32,4 km bo'lgan ikkita aholi 
punktidan bir vaqtda bir-biriga qarab mototsiklchi va velo- 
sipedchi yo 'lga  chiqdi. Agar mototsiklchining tezligi 
velosipedchining tezligidan 4 marta ortiq bo'lsa, ular 
uchrashguncha qanchadan yo'l bosadi?

3.26. Ikkita kema oralaridagi masofa 501,9 km bo'lgan 
ikkita portdan bir-biriga qarab bir vaqtda yo'lga chiqishdi. 
Agar birinchi kemaning tezligi 25,5 km/soat, ikkinchisiniki 
esa 22,3 km/soat bo'lsa, ular necha soatdan keyin uchrashadi?

D a v r i y  k a s r l a r

3.27. Oddiy kasr maxrajini tub ko'paytuvchilarga ajratish 
bilan uni o'nli kasrga aylantiring:

1 . 1 . 1 . 3 . 1 . 5 . 7 . 23. 6 . ,  9 . , ,  7 .
T  ’ 5 ’ T~ ’ T  ’ 1Г ’ ПГ ’ 23“’ 15’ Ж ’ ~Ж Г’ 11S0'’

3.28. Oddiy kasr suratini uning maxrajiga bo'lish 
yordamida oddiy kasmi o'nli kasrga aylantiring:

„ч 9 . 18 . 11 . 39. 30 . 6 л  3 . с 192 . n  177 . 
'  15 ’ 252 ’ 28 ’ 65 ’ 75 ’ 48 ’ z 48 ’ 575 ’ 1500’

ы  8 . 25. 47. 263 .312 . , 711  .  ̂2541 .
; 5 ’ 16 ’ 32 ’ 250 ’ 125 ’ 625 ’ 2000 ’

И 7359 . a 23 
5000 ’ 25000 '
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3.29. Quyidagi sonlar berilgan:

1 . J _ - _ L . _ L . 3 _ . 4 _ - _ L . I l . i 9 _ 7 . 3 _ . 1 5 . l _
3 ’ 4 ’ 6 ’ 12 ’ 32 ’ 21’ 54 ’ 90 ’ 50 ’ 6 ’ 45 ’ 27 '

a) Chekli o ‘nli kasrga aylanadigan sonlar to'plamini
lu/ing;

b) Cheksiz o'nli kasrga aylanadigan sonlar to'plamini 
ln/.ing.

3.30. Quyidagi sonlarni davriy o ‘nli kasr ko‘rinishida
yo/ing:

, . 1 Л ■ 7 . 13 . 81 . 15.71 . 1 . 15 . 41 . ,Q
’ ’ ’ 8 ’ 26 ’ 243 ’ 43 ’ 16 ’ 25 ’ 39 ’ 43 ’

3.31. Davriy o ‘nli kasmi oddiy kasrga aylantiring: 
З Ш З ) ;  f) 13,0(48); j )  2,(123);
b) 0,3(2) ; g) 0 ,(4 ); k) 2,333(45);
d) 0,71(23); h) 0,(45); 1)41,8519(504);
e) 11,(75) ; i) 3,1(44) ; m) 35,73(4845).

3.32. Ifodaning qiymatini toping:

, 0,8333... -  0,4(6) 1,125 + 1,75 -  0,41(6)

b)

1-| 0,59

(-J + 2,708333...): 2,5 

(1,3 + 0,7(6) + 0,(36)) • Ш

( 2 | - Д ) : 1 3 1  +  3 Д - ° - < э д
(18,5 -  13,777...)d>7------- i ---------------------------------------------° ’5 ;

e)
f-  +  0,8(5) ■ i

9 : (0,9(23) -  0,7(9))

85

+ i~ y

4-§. IRRATSIONAL SONLAR

T a ’ r i f .  Cheksiz davriy b o ‘ lmagan o ‘nli kasrlar 
irratsional sonlar deyiladi.

I - m i s о 1. 0,101001000100001000001.... irratsional 
son ekanini isbotlang. (Birinchi birdan keyin bitta nol, 
ikkinchi birdan keyin ikkita nol va hokazo).



1 s b о t. Berilgan kasr davriy va uning davri n ta raqamdan 
iborat deb faraz qilaylik (teskari faraz). 2n+l inchi 1 ni 
tanlaymiz. Bu birdan keyin 2n+1 ta ketma-ket nollar keiadi:

■■■100-0 ®  0...001...

n ta n ta

Shu o'rtada turgan 0 ni qaraymiz. Bu nol biror davrning 
yo boshida, yoki ichida, yoki oxirida keiadi. Bu hollarning 
hammasida bu davr ajratilgan nollardan tuzilgan «kesma»da 
to‘ la joylashadi. Dernak, davr faqat nollardan tuzilgan. 
Bunday bo‘lishi esa sonning tuzilishiga zid. Faraz noto‘g ‘ ri.

2 - m i s о 1. V2 soni irratsional son ekanini isbotlang.
1 s b о t. л/2 ratsional son deb faraz qilaylik. U holda uni 

qisqarmas oddiy kasr ko‘rinishida yozish mumkin:

л/2 = -£  ( * )

( * ) dan 2 = ^  ni yoki m2=2n1 ( **  )

ni olamiz. Bu yerdan m soni juft son ekanligi kelib chiqadi: 
m=2k, ke N. Buni ( **  ) ga qo‘yamiz: (2k)2=2n2. Bundan

n:=2k2 ni olamiz. Demak, n ham juft ekan. Bu esa, —  ning

qisqarmas kasr ekanligiga zid. Farazimiz noto‘g ‘ri. V2—  
irratsional son.

4.1. + ''J - ■ ■ -  2V 6 ning irratsional son emasli-
V3 - V 2

gini isbotlang.

4.2. V T T 7 3 D  + s i  -  5V 2 irratsional sonmi?

4.3 — - N —  sonini irratsionallikka
Ш Г Г з  2V 2 - 3

tekshiring.

4.4. 0,1234567891011121314... sonning irratsional son 
ekanligini isbotlang (verguldan keyin hamma natural sonlar 
ketma-ket yoziladi).

4.5. Sonlarning irratsional son ekanligini isbotlang:

a) Vl3 ; b) VT7 ; d) 3^12 ; e) V2 + V3.
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4.6. a) a va b sonlar ratsional sonlar;
b) a va b  sonlar irratsional sonlar;
d) a ratsional son, b irratsional son bo‘Isa, u+b sonning 

ratsional yoki irratsional ekanligi haqida nima deyish 
mumkin?

4.7. a) a v a b  sonlar ratsional sonlar;
b) a va b sonlar irratsional sonlar;
d) a ratsional son, b irratsional son bo'lsa, а-b sonning 

ratsional yoki irratsional ekanligi haqida nima deyish 
mumkin?

4.8. Kasr maxrajidagi irratsionallikni yo ‘qoting:

a) ^  • d) VT ■ n  2 V2  
; V 3 + V T  ’ VT — VT '  1+V2 +  VT ’

b) ; e) —  ~ ~  ; g ) -
V 5 - V 2  ’ V 5 + V T  ’ 4 l  + VT

h) - T_ ....-1-  ; i) 2y[J
'  V T - V 2 ‘

4.9. Ifodani soddalashtiring:

a) V 2 + V9 + 4 V T ;  b ) 7 3 - V 5 - V l 3 + V l 8  ;

d) (4VT + 2VT -  УТз  + 4 6v r )  -3i P 2-̂  -  1 .

4.10. Sonlarni taqqoslang:

a) VT + VT va V U ; d) V~6 + 2VT va VT6 + VTT ;

b) VT + V7 va 2VT; e) VTT va 5 -  VT .

4.11. Agar z = V VT + V2 + V VT -  V~2,

л = V V3+ V"2 + V V 5 -  V 2, bo'lsa, -  z va x 3+x 
ifodalaming qiymatlarini taqqoslang.

4.12. A =  V 38 + V 1445 + V 38 -  3V 1445 ,

|{ V 7 + 4VTV 19 -  8V3
4 - V3 

sonlarni taqqoslang.
4.13. a va b lar irratsional sonlar bo‘ lsin. ce(a\b) shartni 

<|.moatlantiruvchi с irratsional son mavjudligini isbotlang.
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4.14. a) Agar p. q —  butun sonlar uchun p+q^l3=0 
bo'lsa, p = q = 0 bo'lishini isbotlang;

b) agar p, q —  butun sonlari uchun p2-9 q 2 =6 q bo‘Isa, 
p=q=0  bo‘lishini isbotlang;

d) agar p, q —  butun sonlari uchun p2-4 q 2=4pq bo‘lsa, 
p=q=0  bo'lishini isbotlang;

e) a, b, с ratsional sonlar uchun а+Ь^12+сЫ-0 boisa, 
a=b=c=0 bo'lishini isbotlang.

4.15. a, p lar irratsional sonlar, resa ratsional son bo‘ lsin. 
Quyidagi sonlaming qaysilari ratsional son bo‘ lib qolishi 
mumkin:

a )a  +  p; b) a + r ; d) V~a; e) ; f) a-(J;

g) V a + r, h) лГа + VT ?

S o n n i n g  m o d u l i

Haqiqiy son a ning moduli \a\ bilan belgilanadi va 
quyidagicha aniqlanadi:

(a, agar a > bo‘lsa,
'a' = I - a, agar a < 0 bo‘ lsa,

5.1. Haqiqiy son a ning moduli nomanfiy son ekanini 
isbotlang.

5.2. Taqqoslang:

5.3. Harflarning ko ‘rsatilgan qiymatlarida ifodaning 
qiymatini hisoblang:

a) \aW2\b\ a=  -3 , b= 5 ; b) l-al-2ii>l a=  -1, b= -2 ;

5-§. HAQIQIY SONLAR

d) 1-15,21 va 15,2 ;

e) 6 -̂ -1 va —6 ;

a) 18,71 va 8 ;
b) 101 va 0 ;

f) -1-3,21 va -3,2 ;
g) Id va 0 ;
h) -5 Id va 0 ;

i) Id va a.

4 -  |a i|+ 2 |*+ l| 
|-a |- |6 + 3 |- |* + l| a=2, b = - 4;

f) (- l- a l )3+2 l-d3 a = \ ,b = 2 .
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5.4. Agar a) I a\=b, b) i a\ — -b  bo‘ lsa, b soni haqida 
niina deyish mumkin?

5.5.Agar a) |a|=| H, , b) \a\=a d) \b\=-b bo'lsa, a va b 
sonlar haqida nima deyish mumkin?

5.6. Modulning quyidagi xossalarini isbotlang:
a) a<\a\; f) \a+b\ < | o|+|/b| ;
b) - a< | a\; g) \a-b\ < | a\+\b\ ;
d) I—«1=1 a\; h) \a+b\ > \ a\-\b\;
e) -| a\< a < | a\ ; i) \a-b\ > || йг|-|6|| .
5.7. Tenglikni isbotlang:
a) |a ■ b |= |a |  • \b\ ; d) |а2|=|д|W  ;

b) щ =  щ (b *  0) ; e) |a’"|=|o|2"=a2" ne N.

5.8. Ifodani modul belgisisiz yozing:

a)l*-2|; f) |3x+7|; j) a+\a\ ;
b) pc+2|; g) h3x+7|; к) 2x+|fl-l| ;
d) | -x+3|; h) |-3x-9|; 1) Ъ\ху]+а ;
e) H-4|; i)N ; m) 2\x~y\+y .

5.9. Ifodani modul belgisisiz yozing:

a) |x+l|+pc-l|; 0  |4x-8|+|x-2|+|x| ;
b) |x-l|-2|xf 2|; g) 17x-51+ 12x-11+ jx-21 ;
d) |2x-1Hx- 2| ; h) |7x+5|-|3x-2|+|x-3| ;
c) |3x-7|+|4x-5|; i) |3x-6|+|8x-4|-|13x-20| .

5.10.* Ifodani modul belgisisiz yozing:
a)IW—2); f) ||6x-l|-|4x+l|| ;
b)|lx-3|-x|; g) ||x-3Hx1|-|x-l| ;
d) \х-3-Щ ; h) |x2-|x|2+|x|-|x-3|| ;
e) |pc-3|-W ; i) ||3x+1 |-|x||-|x-2| .
5.11. a, b, c, d haqiqiy sonlar bir vaqtda nolga teng 

cmasligini modul belgisidan foydalanib qanday yozish 
mumkin?

5.12. a, b, с sonlaridan kamida ikkitasi o'zaro teng 
cmasligini modul belgisi yordamida qanday yozish mumkin?

5.13. a, b, с lar o'zaro teng ekanini modul qatnashgan 
tengsizlik bilan ifodalang.

5.14. A(a ) va B{b) nuqtalar orasidagi masofa \a-b\ ga 
teng ekanini isbotlang.

5.15. Tengsizliklami yeching:
a) |x-2|<3; b) |x+2|<3; d) |3x-l|<4; e) |4x+3|< 3.
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Sonning butun qismi va kasr qismi. a ning butun qismi 
deb, a dan katta bo‘ lmagan eng katta butun songa aytiladi. a 
ning butun qismi [я] bilan belgilanadi.

{ a }= a -[a J sonni a ning kasr qismi deyiiadi. { a } e [ 0; l )  
inunosabat o ‘rinli.

1 - m i s о 1. [~4 ;— ■ = b tenglamani yeching.

Y e с h i s h. Sonning butun qismi ta’rifiga ko‘ra

6 < - -  j. -  < 7 bo'lishi lozim. Bundan 30 < 4 -  x < 35

yoki -31 < x < -26 ni olamiz. Hosil qilingan tengsizliklardan 
ixtiyoriy bittasi yordamida qolganlarini hosil qilish mumkin 
boiganligi sababli, -31 < x < -26 shartni qanoatlantiruvchi 
barcha xeR  lar berilgan tenglamaning yechimi bo‘la oladi.

Javob :  (—31;—26].

2 - m i s о 1. |~̂ -v *   ̂ = 3x tenglamani yeching.

Y e c h i s h .  x* son tenglamaning yechimi bo‘1 sin:
2 x *  + = 3x.*

I 2

U holda, 3x* soni butun son bo‘ladi. Sonning butun

qismi ta’rifiga ko'ra. 3x* < -~x— < 3* *+ i tengsizlikka

3 3yoki - " 4- < 3x* < ~  tengsizlikka ega bo'lamiz. Oxirgi

tengsizlikni qanoatlantiruvchi butun son 0 sonidir, ya’ni 
3x*=0. Demak, tenglama x*=0 dan iborat yagona yechimga 
ega.

5.16. Sonning butun qismini toping:

a) |2 ,8] ;  d) [0] ; f) [-1,5] ; h) [я] ; j )  [VT5] ;

b) [2| ; e) [0,9] ; g) [-0,2] ; 1) [-я]; к) [ ± Щ  .

5.17. Hisoblang:



5.18. T e n g la m a n i  y e c h in g :

п-' I 4—  1 J= 1J -

d) [2x + 4] = -5 ;

e) [3jc — 1] = — 4.

5.19. Tenglamani yeching:

d) [ 2x 3 1 1 =2x:;

e) [3x + 1] = ^-.

5.20. Agar n nomanfiy butun son bo'lsa, [их] > n[x\ 
bolishini isbotlang.

N i s b a t .  P r o p o r s i y a .  F o i z .

5.21. Quyidagi nisbatlardan proporsiya tuzish mumkinmi:

a) 42:14 va 72:24; d) 3,5:21 va 2 -^ : 13^- ;

b) 78:13 va 60:12; e) 0,1:0,02 va 4:0,8?

5.22. Proporsiyaning noma’ lum hadini toping:

a) x :  12 = 4 ^ -: 7^- ; f) Ц - : 0,4 = x : 1 -i-;

b) x : 1-3-= l j j  : 1^-; g) 10,4 : 3-|-= x : Jj- ;

d) 6 - i- : x  = 6 - f- : 4,1; h) 15,6 : 2,88 = 2,6 : x ;
2 о

e) 0,38 : x = 4 ^ -: l - Ь  i) 1,25 : 1,4 = 0,75 : x .

5.23. Proporsiyadan x ni toping:

a) 7x : 42 = 45 : 27 ; h) 4x : 31 = 44 : 11 ;

b) 84 : 6x = 28 : 14 ; i) 85 : 17x = 105 : 84 ;

d) 21 : 7 = 2 - ix  : 5 ; j )  - i  : 2-| = 3-±-x : 1,3 ;

e) 13- i - : 1-i- = 26 : 0,2x ; k) 3,3 : 7-J- = 4-2.: 1^-x ;

1) 3_L ; i_L  _  2~y  : 0,8x ; 

m) 6 - j- : 1- -̂x = 0,48 : 1,2.

Algebra va matematik anaiiz... ЯЗ



е) 2—  • 1—  -  —
} 2 7 ~ 7 2 '

5.24. Quyidagi tengliklar yordamida proporsiyalar tuzing:

a) 15-42=35-18 ; d) 2,5-0,018=0,15-0,3 ;

b) 54-55=66-45 ;
5.25. Proporsiyadan x ni toping:

~ 3 . 5 ( 4 - Ц ) ) :  0.16 37 ~ Г 4  j  .

4184_  4°60 
1,2 : 0,3775 -  0,2 _  0,16 : 0,12 + 0,7 .

625 : 15i  +  0,8 *

d) 0,125* _  .

(F 1 K T  °-6 7 5 2’4 ~ ш

a)

b)

e) 10,5 - 0,24 — 15,15 : 7,5

_  9 • ( i l l  -  o,945 : 0,9)

5.26. Kasr ko'rinishida ifodalang:

11  -  4_3 • 7 
40 8

a) 7% ;

b) 0,75% ;

d) 255% ;

e) 300% ;

5.27. Foizlarda ifodalang:

a) 0,5 ; f)

b) 2,15 ;

d) 1,75 ; h) 43 ;

e) 3 ; i) 5,7 ;
5.28. a) 1 ning 4 ga ;

b) 3 ning 5 ga ;
d) 5 ning 2 ga ;
e) 12,5 ning 50 ga ; 

protsent nisbatini toping.
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f) 6,8% ;

g) 0,48%

h) 29% ;

i) 4 j -%  ;

£ - •  
T ’ 

g ) 1 -4 -;

j )  i f % ;

k) 4-2-% ;

1) 225-2-% ; 

m) 0,099% .

j )  15,2;

k) 4-J  ̂• 
j 43 ’

«  s f  ;

m) 0,79.
f) 3,2 ning 1,28 ga ;

g) 15 ning 18 ga ;
h) 0,43 ning 5 ga ;
i) Aj- ning -J- ga



5.29. a ning р %  ini toping: .
a) a -  75 p -  4 ; d) a =  330 p =  18-j- ;
b) a =  84 /7 =  15 ; e) a =  82,25; p =  160.
5.30. p %  i a ga teng bo'lgan sonni toping:
a) p =  1,25 a =  55 ; d) p =  0,8 a =  1,84 ;
b) p =  40 a =  12 ; e) p =  15 a =  1,35 .
5.31. Pol sirtining 72 % ini bo'yash uchun 4,5 kg bo'yoq 

ketdi. Polning qolgan qismini bo'yash uchun qancha bo'yoq 
kerak bo'ladi?

5.32. To'g 'ri to'rtburchakning eni 20 % uzaytirildi, bo'yi 
esa 20 %  qisqartirildi. Uning yuzasi o'zgaradimi? Agar 
o'zgarsa, qanday o'zgaradi?

5.33. Ishchi ish kunida 360 ta detal tayyorladi va kunlik 
rejani 150 %  ga bajardi. Ishchi reja bo'yicha bir kunda 
nechta detal tayyorlashi kerak edi?

5.34. Meva quritilganda o 'z  og'irligining 82 % ini 
yo'qotadi. 36 kg quritilgan meva olish uchun necha kg ho'l 
meva olish kerak?

5.35. 10 % ga arzonlashtirilgan tovar 18 so'mga sotildi. 
Tovaming dastlabki narxini toping.

5.36. Zavod bir oyda 3360 ta mashina ishlab chiqib, 
rejani 140 %  ga bajardi. Zavod rejaga nisbatan nechta ortiq 
mashina ishlab chiqargan?

5.37. To'g 'ri to'rtburchak va kvadrat teng perimetrga 
ega. To 'g 'ri to'rtburchakning uzunligi 120 sm, eni esa 
bo'yining 35 % iga teng. Kvadratning tomonini toping.

5.38. To'g 'ri to'rtburchakning eni 180 mm bo'lib, bo'yi- 
ning qismini tashkil etadi. Uchburchakning tomoni 

to'g'ri to'rtburchak bo'yining 20 % iga teng, yuzi esa 

to'g'ri to'rtburchak yuzining qismiga teng. Uchburchak-

ning shu tomonga mos balandligini toping.
5.39. Shaxmat turnirida 16 o'yinchi ishtirok etdi va har 

bu o'yinchilar juftligi faqat bir partiya shaxmat o'ynadi. 
( Kynalgan partiyalarning 40 %  ida durang qayd etildi. Nechta 
partiyada g'alaba qayd etilgan?

5.40. Mahsulotlar narxi p %  ga arzonlashtirilsa, aholining 
sotib olish quvvati necha %  ortadi?

5.41. Uzunligi 19,8 m bo'lgan arqon ikki bo'lakka 
bo'lindi. Bo'laklardan birining uzunligi ikkinchisinikidan 
20 % ortiq bo'lsa, har bir bo'lakning uzunligini toping.
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5.42. Uzunligi 19,8 m bo‘ lgan arqon ikki bo'lakka 
bo'lindi. Bo‘laklardan birining uzunligi ikkinchisinikidan 
20 % kam bo‘Isa, boiaklaming uzunligini toping.

5.43. Tomonlari 9 sm va 7 sm bo ‘ lgan t o ‘ g ‘ ri 
to ‘rtburchakning tomonlari 10 %  ga orttirilsa, to ‘g ‘ri 
to'rtburchakning yuzi necha foizga ortadi?

5.44. T o ‘ g ‘ ri to'rtburchakning tomonlari 10 % ga 
orttirilsa, uning yuzi necha foizga ortadi?

5.45. T o ‘ g ‘ ri to ‘ rtburchakning tomonlari 10% ga 
kamaytirilsa, uning yuzi necha foiz kamayadi?

5.46. To ‘g ‘ri to‘rtburchakning katta tomoni 10 % ga 
kamaytirilib, kichik tomoni 10 % ga orttirilsa, to 'g ‘ri 
to‘rtburchakning yuzi qanday o'zgaradi?

1 - m i s о 1. 0 ‘zgaruvchi miqdorining boshlang'ich 
vaqt momenti fn=0 dagi qiymati A() ga teng. Agar A 
miqdoming qiymati t vaqt oralig‘ ida p %  ga ortib turishi 
ma’ lum bo‘Isa, A ning nt vaqt momentidagi qiymatini toping 
(bu yerda n > 0).

Y  e ch i sh. A ning nt vaqt momentidagi qiymatini An 
bilan belgilaylik. Boshlang‘ich vaqt momenti to=0 da A ning 
qiymati A 0 ga tengligidan foydalanib, vaqtning t {=\-t 
momentida A ning qiymati quyidagiga tengligini topamiz:

Л 1 = л « + т а г ‘ /7= л о (1 + “ш г )-
U holda A ning t,=2t vaqt momentidagi qiymati

Л 4 =  А ! +  1 Ж ' /7 =  Л о ( 1 + “ И ^ г )

ga teng bo‘ladi.
Shu tarzda davom etib, A ning t= n t  vaqt momentidagi 

qiymati

д п = Л  (1+  w )  (* ) 
ga teng bo‘lishligini topamiz.

(* ) formula murakkkab foizlar formulasi deyiladi.

2 - m i s о 1. Omonatchi bankga 20000 so‘m pul qo ‘ydi. 
Oradan to‘rt yil o ‘tgach, u o ‘ziga tegishli bo‘ lgan hamma 
pulni qaytarib oldi. Agar bank yiliga 3 % foyda to‘lasa, 
omonatchi bankdan necha so‘m pul olgan va qancha foyda 
ko‘rgan?

Ye ch i sh. Bu misolda A o ‘zgaruvchining qiymatlari pul 
miqdoridir. t vaqt oralig‘i 1 yilga teng. p esa 3 ga teng.



Л ning boshlang'ich vaqt momentidagi qiymati 20000 
ro'mga teng. Bizdan A  ning 41 vaqt momentidagi qiymati A4 
in va A4-An ni (foydani) topish talab qilinmoqda.

Murakkab foiz formulasiga ko‘ra,

4  -  Л  (' +  4 r ) ‘ -  20000 (l + ^ ) * =  22510.

A. -  A  =  22510 -  20000 =  2510.
4 0

J a v o b :  Omonatchi 22510 so‘m pul olgan. Foyda
240  so‘m.

5.47. Xalq banki yiliga 20 % foyda to‘ laydi. Omonatchi 
kassaga 15000 so‘m qo‘ydi. Ikki yildan keyin uning kassadagi 
puli necha so‘m boiadi?

5.48. Xalq banki yiliga 30% foyda toiaydi. Omonatga 
i|o‘yilgan pul necha yildan keyin 1.69 marta ko‘payadi?

5.49. M aium  bir ishni ikkita zavod birgalikda 12 kunda 
bajaradi. Ular ikki kun birga ishlagach. birinchi zavod 
ishlamay qo‘ydi. Agar ikkinchi zavodning ish unumdorligi

2birinchi zavod ish unumdorligining 66-j- %  ini tashkil

qilsa, ikkinchi zavod ishni necha kundan keyin tugatadi?
5.50. Sayyoh mehmonxonadan vokzalga qarab yo'lga 

i hi(|ib, birinchi soatda 3 km y o i  bosdi. Shu tezlikda yursa 
poo/dga 40 minut kechikib qolishini tushunib yetgach,

о/  tezligini 33-j- %  ga orttirdi. Natijada u vokzalga

|)oc/.d jo ‘ nashidan 45 minut oldin yetib keldi. Meh
monxonadan vokzalgacha boigan yo ‘ lni (masofani) va 
sayyoh shu yo in i necha soatda bosib o ‘tganini aniqlang.

5.51. 16 bilan noma’ lum sonning ayirmasi ular 
yig indisining 60 %  iga teng. Noma’ lum sonni toping.

liiror sonni berilgan sonlarga proporsional boigan 
boiaklarga b o iish  uchun berilgan sonni shu sonlar 
vig'indisiga boiish, natijani esa berilgan sonlaming hiu- 
bmga ko‘paytirish kerak.

3 - m i s о 1. 24 ni 3:4:5 nisbatda boiing.

Ye ch i s h .  +2^ + -  = 2, 2-3=6, 2-4=8, 2-5=10.

I a v о b: 6; 8; 10.
liiror sonni berilgan sonlarga teskari proporsional boigan 

boiaklarga boiish uchun, shu sonni berilgan sonlarga teskari 
sonlarga to‘g ‘ri proporsional boigan boiaklarga boiish 
vctaiii.
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4 - m i s о 1. 24 ni 3 va 4 sonlariga teskari proporsional 
bo‘ laklarga bo‘ling.

Ye ch i sh. 3 va 4 ga teskari sonlar: -4- va 4-. 24 ni 4 - :Д -  
nisbatda bo'lamiz. '1

24

-y + J - = ~2 va - j2 =  у ^  boigani uchun quyida-

gilarga ega boiamiz: -i- • 

J.
4

24 ■ 12 _  96 _  , ,  J _
7 “ 7 7

1 . 24-12 _72__ip 2

J a v о b: 13^- va 10-2- .

5.52.150 soni 2:3:5 nisbatda bo‘ling.Eng katta bo iakning 
eng kichik bo‘lakka nisbatining 10 % i nimaga teng?

5.53. 1800 sonini 2:3:5 sonlarga teskari proporsional 
nisbatda bo‘ling.

5.54. 1554 soni 1:2 va 7:2 nisbatlarda boiing. Hosil 
bo'lgan barcha bo‘laklar yig'indisi nimaga teng ? Shu javobni 
og ‘zaki topish mumkinmi?

Ill bob .  KOMPLEKS SONLAR

l-§. ALGEBRAIK SHAKLDAGI KOMPLEKS SONLAR VA 
ULAR USTIDA AMALLAR

z = a + bi (1)

ko'rinishidagi son kompleks son deyiladi, bu yerda a, 
b eR , i esa p= - 1 tenglik bilan aniqlanadigan mavhum 
birlikdir. a soni г kompleks sonning haqiqiy qismi, b esa z 
kompleks sonining mavhum qismi deb ataladi va mos ravishda 
tf=Re(z), ^=Im (z)ko‘rinishdabelgilanadi. Kompleks sonning 
(1) ko'rinishdagi yozuvi uning algebraik shakli deyiladi.

Agar ikki z ^ a ^ b j i  va z ,= a ,+ b j kompleks sonning 
haqiqiy va mavhum qismlari mos ravishda teng, ya'ni a^a,, 
bj=b, boisa, ular teng deyiladi.

Mavhum qismlarining ishorasi bilangina bir-biridan farq 
qiladigan z,=a+bi va z2=a -b i kompleks sonlar qo'shma 
kompleks sonlar deyiladi.

г kompleks songa qo'shma kompleks son z bilan 
belgilanadi.



Algebraik shaklda berilgan kompleks sonlar ustida 
iimallar quyidagi qoidalar bo'yicha bajariladi:

(fl, + b{i) ±{a2 + b2i) =  (a, ± a2) +  (bt ± b2)i\ (2)

(a, + />,/) • (a2 +  b2i) =  (fl,a2 -  bfi2) + (ap,+ ajbji; (3)

+ 6,/) • (a, -  b2i) fl,fl2+  bxb2 fl,A, -  axb2

a, + Zy (fl2 + й2<) • (a2 -  b2i) a\ +  622 + a] +  b\\ 1 (4)

1 - m i s о I. Kompleks sonlaming haqiqiy va mavhum 
qismlarini toping:

a) z,=3+0,5/; b) z2=2-4/; d) z3= -9 /; e) z4=8. 
Javob: a) Re(z,)=3, Im(z,)=0,5;

b) Re(z2)=2, Im(z2)= -4 ;
d) Re(z3)=0, Im (z3)= -9 ;
e) Re(z4)=8, lm (z4)=0.

2 - m i s о 1. Quyidagi kompleks sonlar o'zaro tengmi:

a) z, =  у  +  V9 /' ва z2 =  —у  + 3i ;

b) z, =  4- — / л/81 ва z2 =  0,25 — 3 /?
1 1Ye с h i s h. a) Re(z,)= y -  va Re(z,)= -  - y  larga egamiz.

Kc(z,)*Re(z2) bo’ lgani uchun z,*z,;

b) R e(z,) =-^-= 0 ,2 5=R e (z2) ва I m ( z , ) = —V8l =
3 - lm(z2) bo’ lgani uchun z =z, boiadi.

Javob :  a) teng emas; b) teng.
3 - m i s о 1. z,=3-2/ va z2= l+3 i kompleks sonlaming
a) yigindisini;
b) ayirmasini;
(1) ko'paytmasini;
e) boiinmasini toping.
Yechish.  a) z,+z2=(3-2/)+( 1 +3/)=(3+1 )+(-2+3)/=4+/;
b) z ,—z2= (3—2/)—( i +3/)=(3-1)+(-2-3) /=2-5/;
d) z, z2 ni topishda (3) formuladan foydalanish zarur, 

ammo (3) formulani yodda saqlashda biroz qiyinchilik 
tugilishi mumkin. Shu sababli, z, z, ni topishda г = - 1 ekanini 
c'liborga olib, ko'phadlami ko‘paytirish qoidasidan foyda- 
lanish mumlcin.
/, z2= (3-2/)(l +  3/) =  3 • 1 + 3 • (30 -  2/ i  -  2/ • (3i) =  

= 3+9/ -  2/ -  6P =  3 +  7/ -  6 • (-1 ) =  9 + 7/;
39



e) ni topishda (4) formuladan foydalanamiz:

z, _ 3 — 2/ (3 - 2 0 ( 1 - 3 / )  3 - 9 / - 2 / - 6 - 3 - 1 1 /
z, 1 + 3i ( l + 3 / ) ( l - 3 0  l2 + 32 10 ' ’

1.1. Kompleks son z ning haqiqiy qismi Re(z) ni va 
mavhum qismi Im(z) ni toping:

a) z=—5+8/; f) z=0,5+3/ ; j) 8/;

b) z = 6 + y / ; g) z=2+0,3/; k) 4 ;

d) z=—15+2/ ; h) z= -4 ,l+ 2 / ; 1) 0 ;

e) I i) z=-3-4/ ; m) -3/ .

1.2. Agar:
a) Re(z)=  -4, Im (z)=8 ;
b) Re(z)=0, lm (z)= l,2  ;
d) R e (z )= l,2 , lm (z )=0 ;
e) Re(z)=0, lm (z )= 0 .

boisa. z kompleks sonini algebraik shaklda yozing.
1.3. Teng kompleks sonlami toping:

I

a )-y + -j/'; b) 0.5+3/; d) i-+ -| / ; e) V9-4/;

f) V~9Ч ~ Ш ; g) 3-4/ .

1.4. a) Kompleks sonlardan qaysilari teng:
a) 3/ ; 6) -4+5/ ; b) y + /  ; d) -  -8 / ; e) 0,(3)+/ ;

f) —|-V647; g) л'81Т?

b) (4x-3v)+(3x+5.v)r =10-(3x-2_v-30)/ boisa, x va у 
lami toping.

1.5. Agar:
a) z=-3+5/'; f) z= -3 /; j) z=4-+3,4/;
b) z=3-5/ ; g) z=4,2 ; k) z=0 ;
d) z= —3—5/ ; h) z=4/: 1) z=V8T+4/;
e) z=3+5/; i) z=4,(3) ; m) z=-0,(3)-2,(3)/ 

boisa, z ni toping.
1.6. Yig'indini toping:
a) (—3+2/)+(4—/); 1) (l,4-30+(2,6-40; j) 8/ +(4-60;
b) (4+50+(4—50; g ) (3+80+(3-80; k) -15/ +(-4+50;
d) (5+20+(—5—20; h) (-7+30+(7-30; 1) (14+20+8/;
e ) 4 + (—3 +0 ; i)  4 ,3 + ( 1,7-9/); m ) 81+(43—170-
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1.7. Yig indini toping:

b) (cos2a+/ sin2a)+(sin2a+/ cos2a) (a eR ) ;
(I) (0,(3)+/-1 ,(5))+(0,(6)+/-1 ,(55)) ;
c) (Re( 1+2:)+15/)+(3-/ • Im( 1 +2i)) .
1.8. Ayirmani toping:
a) (—5+20—(8—90 ; 0 (32+4Д5)0-(32+0 ;

I» (5+210Ч9/+8) ; g) ( ± ^ 2 - + ± ^ X / )  -(1+/) ;

(1) 4- (42-30 ; h) 4,8 -  -  /) ;

c ) (14+30421+30 ; i) /—(3/+8) .
1.9. Ko ‘paytmani hisoblang: 

a) (3+50(2+30; f) ( y + 0 (| - 0 ;  j )  (5-20(21+5) ;

I» (4+70(2-0; g) (y+30(-|-+4,70; k) (-3+0(3-/) ;

d) (5-30(2-50; h) (2+30(2-30 ; 1) 0 - (4,5-/) ;
c) (-2+0(7-30; i) 4 • (8,3-0 ; m) ( i -  -0,3) • /.

1.10. Ikki kompleks sonning bo‘Iinmasini toping:

1 + / • A 5 -  4/ . ;ч__ 51__ . П) Л -
«» . _  ; ’ - 3 + 2 / ’ }) 4 - /  ’ 3 / ’

о) ~ 7 + 2/ . k) 4 ~  • o) J_±_4 /  •
gJ 5 - 4 /  ’ ; 51 ’ ’ 1 -  5/ ’

,|| f  т  л  ■ h) 3 ~  4f • 1) __ 3 jL - - ____I__  •
4) 5 -  77 • n> -3+2/ ’ U 17+ / ’ PJ 1+5/ ’

0) T..JL • j) 14 ~3/ . m) .J.4.+J... q ) .....j—
' 3 - 2 /  ’ 3/ + 2 ’ J 31/ ’ 4 M  -  5/

I I I .  Qo'shma kompleks sonlaming ko'paytmasi shaklida 
yu/mg (bu yerda a. b e R):

a)</’+4/r; f) 3a2+4564 ; j )  a2"+33bZn (/ieN);
b )9 (/'+25/r; g) 10«2+5664; к) a 2"+b2k (k. neN); 
il) Hd'+\6b: ; h) 1 la2+48//’ ; 1) л/Зa2+b]s ;
O K I a'+5b2 ; i) 1 Зя4+29/У ; m) 9a2+V5P° .
1.12. Mavhum birlik / ning quyidagi darajalarini 

Insoblang va xu!osa chiqaring:
a) /’ ; d) P : f ) i5; h) f  ; j )  ; 1) /" ;
b) /•’ ; e) /4 ; g) г6 ; i) /8 ; k) /"’ ; m) /’- .
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1.13. Amallami bajaring:
a ) -3/+5+8/ (3 -/ ); 0  (5 -3 0 (4 + 0 + 1 5 / ; j )  3+5/+2/1999;

b ) (4 + 2 / )(- l-3 / )+ 5 -8 / ; g )  16 - (  15 -/ )( 1+/) ; k ) 3 5 - iMOO+/, w ;

d ) 3/ (l+/ )+3/ (3-/ ); h ) 4 (0 ,5 —2,5/)(3+/)+5/; 1) /2M'(3+5/4);

e ) /(5-2/)+/(9-8/); i )  4 ,2 (3 -/ )(l+ / )+ 2 + 3 / ; m ) / * - !* » - !'" .

1.14. Hisoblang:

2-§. KOMPLEKS SONNING GEOMETRIK TASVIRI VA 
TRIGONOMETRIK SHAKLI

z=a+bi kompleks son ikki xil usul bilan geometrik 
tasvirlanishi mumkin:

1. z=a+bi kompleks songa xOy dekart koordinatalar 
sistemasidagi (o;b ) nuqtani mos qo'yish mumkin.

Har bir kompleks son лО>’ tekislikning faqat bitta nuqtasi 
mos keladi va aksincha, xOy tekislikning М (д; b) nuqtasi 
bittagina z=a+bi kompleks sonning geometrik tasviri bo'ladi 
(3-rasm).

1.15. Amallarni bajaring:
a) (3-2/)2 ;
b) (4+3/)=;

f) (3+20 4 3 - 2 / ) ;
g) —3+5/)+(—3—5/);

----------- f M (a; b)

0 a x
3-rasm.
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Shu munosabat bilan, xOy dekart koordinatalar sistema 
sini kompleks tekislik deb, Ox o ‘qni haqiqiy o ‘q, Oy o'qni 
esa mavhum о ‘q deb atash qabul qilingan.

2. z=a+bi kompleks son xOy dekart koordinatalar 
sistemasida boshi koordinatalar boshida, oxiri esa M (a;b) 
nuqtada bo'lgan vektor bilan tasvirlanadi (4-rasm):

Bu vektor z kompleks sonning radius-vektori deb aytiladi.
11 ning uzunligi z kompleks sonining moduli deyiladi |z| 
voki r bilan belgilanadi:

I z | = r =  Va2+b2. (5)
Kompleks sonning moduli uchun quyidagi tengliklar 

o'rinli:

z, • z, (z2*0 )

/ kompleks son radius —  vektorining Ox haqiqiy o'qning 
mu shat yo'nalishi bilan hosil qilgan burchagi z kompleks 
sonining argumenti deyiladi. Kompleks sonning argumentlari
i lu-ksiz ko'p boiib , ular bir-biridan 2n  ga karrali son bilan 
lutq qiladi. Biz kompleks sonning argumenti deyilganda, 
iHHiimentning [0;2л] oraliqqa tegishli boigan qiymatini 
iiti/arda tutamiz va bu qiymatni arg(z) yoki <p bilan 

laymiz. arg(z) ni topishda uning ta’rifidan va 
b

sm Ф =|—|
a | tg (arg(z)) =  tg ф

cos ф = |—| , yoki

фе [0;2тс]

ko imishdagi sistemadan foydalaniladi (4-misol va5-misolga 
l|lll llllg).

/ ч +hi kompleks sonning trigonometrik shakli quyidagi 
ko'i inishga ega:

т- r  (со5ф + / sinф) (7)

b_
a

|ф е[0 ;2л:]
(6)

A'l



(7) da г  — л/а2 + b2 (г ning moduli) va ф —  kompleks 
sonning argumenti.

1 - m i s о 1. Kompleks tekislikning z kompleks songa 
mos keluvchi nuqtasini yasang: z=2+3/.

E ch i sh. a) Re(z)=2, Jm(z)=3 bo‘ lgani uchun bu songa 
kompleks tekislikning M(2;3) nuqtasi mos keladi (5-rasm):

_ _ 7 M(2;3)

0 1 2 x
5-rasm.

2 - m i s о 1. z = 3 -  2/ kompleks songa mos keluvchi 
vektorni yasang.

E с h i sh z. =  3 — 2/ kovpleks songa mos keluvchi 
nuqtani bclgilab, koordinatalar boshini M (3 ;—2) nuqta 
bilan tutashtiruvchi vektorni yasash kifoya (6-rasm):

3
0

- 2

6-rasm.

3 - m i s о 1. Kompleks son z ning modulini toping:
a) z=3-4/; b) z=  1—3/'; d) z=cos2a+/ sina (ae R); e) z=3.

: V(cos2a )2 +sin2a =  Усо^а + sin2a ;
I z | =  л/12 +  (—3)2 =  VlO;

Y  e с h i s h.________
а) I z | = V 3 2 + (—4)2 =  5 ; b)
d) Iz |;
e) ! z | = V32 + 02 =  3.
4 - m i so 1. Kompleks son z ning argumenti ф ni toping:
a) z = 100;
b) z = 100 + 100/;
d) z = 100/;

e ) z  = -  9Я  ■ 9

f) z =  -100
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Y  e ch i sh. (Kompleks sonning argumentini aniqlashda, 
dastlab shu son radius-vektorini sxematik yasab olish tavsiya 
eliladi).

a) Kompleks son argumentining ta’ rifiga ko‘ra, <p=0 (7-a 
rasm).

b) 1-usul. OAB to‘g ‘ri burchakli uchburchakning teng 
yonli uchburchak (7-b rasm) ekanligidan foydalansak,

<p- ^ ekani kelib chiqadi.
2-usul. | z | =  V1002 + 1002 =  100V2.

sin ф -  -..1Q0̂  = 4 - )
V 100V2 2_

COS ф  =  

ф е

100

0 ; £ 
4

100V2 “  2
с  [0;2л]

tg ф:
3-usul.

100 = I  
100

=>ф =
фе [О; у  с  [0;2л]

(I) Kompleks son argumentining ta’ rifiga ko‘ra,

(|i -  y -  (7-d rasm).

с) ф

-  M  
2

л — 0 ekanidan foydalanamiz.

=  + i|= 4  • +  12= 9+ 4/

bo'lgani uchun OZA to ‘g ‘ri burchakli uchburchakdan
I / e rasm): (



7-rasm.
5 - m i s о 1. z = 1 -  / ning argumentini toping.
Y  e с h i s h. Bu sonning argumenti (p deylik. (6) ga ko‘ra

tg ф =~-j- =  -1 va <ре[0;2л] ga egamiz. tg(p=-l, <ре[0;2л:]

shartlar o ‘rinli boiadigan ф ni rasmdan foydalanib

8-rasm.

<P = J  + J  = J  (Уок' Ф = 2n ~ f  = 5е)-
Javob:



6  -  m  i  s  о  1. S o n l a m i  t r ig o n o m e t r i k  s h a k l d a  y o z i n g :

a) z ,  =  3 +  л /З / ; b) z2 =  5 / .

Y e c h i s h .  a )  z ,  c o n i n i n g  m o d u l i n i  v a  a r g u m e n t i  ф  n i  

l o p a m i z .  R e ( z , ) = W 3 , I m ( z , ) = V 3  b o ’ l g a n i  u c h u n  

| / , | = V 32 + V 3 ) 2 = 2 л/3 . 

tg -  ^
3 ’ sistemadan ф = -5- ni topamiz.

Ф  e  [0 ; 2 я ]  b

D e m a k ,  z . =  2 V 3 ( c o s - ^  +  /  s in -^ r ) .
6 о

b) z,=5i ninig moduli |z, I =  15/1 VO2 + 52 =5 ga teng. 
/ =5/ ning radius vektori mavhum o ‘qning musbat qismida 
yotgani uchun ф = - y- bo’ ladi (9-rasm).

У '

z2 =  5i

' S

0
' 7

l-rasm.

Shu cababli z2 =  5 (cos^- + / shiy-),

2.1. Kompleks tekislikning z kompleks songa mos 
kcluvchi nuqtasini yasang:
•О z= l+2/; f ) z=2i ; j )  z=0 ; n) z=2+3/(l+2/);
1)) /,= -1+2/; g) z= l ; k) z=3-2/; o) z=/ -4/(1+/); 
il) z=—1—2*; h) z= -2/ ; 1) z=-3+2/; p) z=/4+/5;

c ) /.=1-2/; i) z= —1; m) z= y -; q) z=cosy-+/ sin--.

2.2. z kompleks songa mos keluvchi vektomi yasang:

a) z=2+3i ; f ) z=3/; j )  z=0 ; n) z=

h)z=2-3/; g )z= -4 / ; k) z=-3+2/; o) z=(l+/)(l+2/); 
<l)z=-2+3/; h) z=2 ; 1) z = 3 - i; p) z= (l-/ )(l+ / );
c) z= -2 -3 /; i) z= -2  ; m) г=л/4 ; q) z=/3-4 /.
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2.3. z kompleks sonning modulini toping:
a) z=3+4/; g) z=3+3/; 1) z=cosa+/ sina (ae R);
b) z=-3-4/ ; h) z=l+2VT/; m) z= l+/cos2a (ae R) ;
d) z=l+V8/; i) z = l + ; ; n) z=(2+3/)(3-4/);
e) z=2yfe+i; j) z=V2+/; o) z=4V£T+3V27;
f) z=  -4 ; k) z=W, £e R; p) z= / ; q) z=0.
2.4. г kompleks sonning argumentini toping:

a) z=^ + '4>' ; f) + i ; j) z= l ;

b) z = '& + i^ ;  g) z=-2VI/; k) z=/ ;

d) z=3/; h) z=-V6 —л/6/; 1) z=  -1 ;

/Т 1
e) z=3 ; i) z - - j  — ; m) z=_/ •

2.5. Kompleks sonni trigonometrik shaklda yozing:
a ) z = - l - / ;  f) z= -2  ; j) z = l + / ; n) z -2 / ;

b) z= 1—/; g) z=/ ; k) z= —L + i& ; o) z = ± + i-L  ;

d) z=V3+/ ; h) z= l ; 1) z=^p_+/^|i; p) z=-/ ;

e) z=— 1+V3?; i) z = -/ ; m) z = ~ -  —/ ; q) z=W 6 -V6/.

2.6. z=-3 -4/ ni trigonometrik shaklda yozing.

2.7. z = c o s -~ — 2/ sin— ni trigonometrik shaklda 
yozing.

2.8. z= —  cos-j^+z sin—  ni trigonometrik shaklda yozing.

2.9. z=2+VJ+/ ni trigonometrik shaklda yozing.
2.10. z= l+cos ф+/ sin9 (—7i < ф < л) ni trigonometrik 

shaklda yozing.

3-§. TRIGONOMETRIK SHAKLDA BERILGAN 
KOMPLEKS SONLAR USTIDA AMALLVR

Agar z |=r1(cos9 ,+/ skKp() va z,= r,(cos9,+/ sin9,) lar 
trigonometrik shaklda yozilgan kompleks sonlar boisa, 
quyidagi tengiiklar o'rinli boiadi:

z i ' z2= r|-r2(cos(9 ,+92)+/ sin(91+ 92);
V z
7; =  2 (̂c°s(9|_ 92)+/ sin(9 -ф 2)), (z2 *  0).



Agar г - г  (cos<p + i sin<p) trigonometrik shakldagi
kompleks son bo'lsa, z" = ^‘(cosAKp+Z s in^ ),

"Vz - 4 r  (cos —  + i sin +~ -) k=0,1 n - 1

icngliklar o'rinli boiadi.
Agar darajaga ko'tarish formulasida r = I bo'lsa,
(coscp +i sin(p)"=cosn(p+/ sim>9 Muavr formulasi hosil 

boiadi.
1 - m i s о 1. Kompleks sonning trigonometrik shaklidan 

loydalanib, quyidagi amallarni bajaring:

a) (1 -  г) • (V3 + 0; b) - ■

Y e c h i s h .  z ,= l- i  va z,= л/З + i sonlarni trigonometrik 
shaklda yozib olamiz.

I Zj | =  | 1 -  /| = л/l2 + (-1 )2 =  V2; ф, = — bo' lgani 

uchun z = a/2(cos^- + i s in^).

|zJ =  |V3 +  i | = V(V3)2 +  I2 =  2; ф2 = -g- bo'lgani 

uchun z,= 2(cos -5- + i sin-f-) boiadi. U holda,
2 О О

л) (1— -i)-(V3+0=^2'(cos^+ i (cos-^-f i

= <j2 .2 )(coS(7f  + f - + ; Sm ( ^  + f - ) )  =

-2\;2 ( c o s ^ -  + i sin-— —) ;

— i
(cos( t  -  f)

i i sin

V2 (cosZf+ i s inZf )

+ i 2 (cos| + / sin-g- j 2 V V 4 6

{ 4  - i ) )  = f  ( c o s - ^ / s i n J ^ )  .

Javob: a) (1 -i) • (\,3+i)=2V2(cos i sin

b) 1 -  / _  V21 Ш  . • ,,in 19л \
y l e o s n r r ^ i Sm 12 /■

2 - m i s о 1. (I-/ )3 ni hisoblang.

Yechish. 1-г =>/2 (cos ^ -+  г sin bo'lgani uchun 

misol) darajaga ko'tarish formulasiga ko'ra,
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+ i sin ga ega bolamiz.
3 - m i s о 1. л/1 -  г ni hisoblang.

Y e c h i s h .  z = 1 -  i -  л/2 | cos ^  + / sin ^ jb o 'lg a n i 

uchun ildiz chiqarish formulasiga ko‘ra, 

л/1 — / = л/V? cos | Тт^+2пк_+ j sjn 7_7l+2тек j. (^=0,1,2).

Shu sababli quyidagilarni topamiz:

k=0 da, Vz = л/2 (cos ^  + i sin ^  j;

/r=l da, л/z = л/2 | cos + / sjn 7п +2rc j _

= a/2|cos^ - +  s in ^ -j = л/2 | c o s / s i n ;

k- 2 da, л/z = л/2 ( cos + / sin -2л±_4л_j =

= л/2 cos + i sin )=  л/2 (cos + i sin ,

4 - m i s о 1. Daraja asosini trigonometrik shaklda 
yozmasdan, (1+/)45 darajani hisoblang.

Yechish. (1 + t)2 = 1+ 2/ -  1 = 2/ bo‘ lgani uchun, 
(1+045 = (1+044 • (1+0 = ((1+02)22 -(1+0 = (21)22 -(l+/)=222 
•(i2) "  -(1+/)= 222-(—1)( 1 +/)= - 2 22- 2 22i.

5 - m i s о 1. (2+3/)+(5+/) y ig ‘ indining radius-vektorini

Y e c h i s h .  Q o ‘shiluvchilar radius-vektorlarida 
parallelogramm yasaymiz. Uning katta diagonali y ig ‘indining 
radius-vektoridir (10-rasm).



6 - m i s о 1. (2+3/)—(5+0 ayirmaning radius vektorini toping.
Y e c h i s h .  (2+3/) va (5+/) sonlarning radius- 

vektorlaridan parallelogramm yasaymiz. So'ngra boshi 
nyi'iluvchT radius-vektorning oxirida, oxiri esa kamayuvchi 
imlius-vektorning oxirida bo‘ lgan vektorini yasaymiz. Bu 
vektorni uning boshi koordinatalar boshi bilan ustma-ust 
lusliadigan qilib, o ‘z-o‘ziga parallel ko‘chiramiz va izlangan 
ladius-vektorga ega boiam iz (11-rasm):

7 - m i s о 1. Kompleks tekislikning quyidagi shartlami 
i|;moatlantiruvchi nuqtalarining geometrik o ‘mini shtrixlab 
ko'rsating:

a) Re(z)>4; b) Re(z)<l; d) Jm(z)<4, Re(z)>2;
e) 0<arg(z)<

Y e с h i s h. a) z=x+iy nuqta uchun Re(z)>4, yani .x>4 b o i- 
sin. Abstsissasi 4 dan katta bo‘lgan nuqtalar x=4 to’g ‘ri chiziq- 
il.m o'ng tomonda joylashgan nuqtalardan iborat (12-rasm).

У 'Гл-=4

о 4 /

12-rasm.

b) z=x+iy nuqta uchun Re(z) < 1, yani x < 1 boisin. U 
linlda, a) holdagi o ‘xshash mulohaza yuritib, quyidagi shaklni 
hosil qilamiz (13-rasm).



У '

о 1

1-rasm.

b) ZrzX+yi nuqta uchun Im(z)<4, Re(z)>2 bo‘Isa, y<4, 
x>2 tengsizliklar bilan aniqlangan sohaga ega bo‘lamiz (14- 
rasm):

у =4
<----------<-----

4

f-
О

<--
x =2

14-rasm.

g) Ox o'qni Ф = -g- burchakka buramiz:

xOx’ burchakdagi barcha nuqtalar uchun (Ox o ‘q ustidagi 
nuqtalar bundan mustasno) 0<arg(z)< shart bajariladi.



3.1. T rigonom etrik shaklda berilgan sonlarning 
kn'paytmasini toping:

a) z,==-=£ (cosy+i siny  va z2= cosy+ / s in y ;

b) г ,= у  jcos-^.+/ sin-^ j va z2=4 (cos-^+/ sin-^ j;
d) z,=V3 (cos^+/ s in ^  j va z2=3 (cos-j^W siiiy^j;

e) z^Ccosjc + i simt) va z,= cos-j+ / siny.
z

3.2. ni hisoblang:

a) z,=V37cosj^+/ s i n ^ j , z,=2 (cos2j+ /  s>nj i ) ’

b) z,= 6  (cosy+/ siny  j , z,=9 (co sy +/ s iny  j ;

d) z,=cosy+ / sin4-  , z2==cosy+/siny ;

c) z ,= y  (cosy+ / s iny  j , z2= y  (cos=®+/ sin|p j.

3.3. Darajani hisoblang:

a) (cosy+i s iny  j 20 ; f) (2 (cos^j+i s in ^  j j 7;

g) (V3 (cos-J+i s in - |) ) ls;

h) (л/4 (cosy+i siny  j j 6;

i) (з (cos^+ i sin-j~ j j 2.

3.4. Vz ni hisoblang:

a) z = y  (cosy+/ siny  j ; d) z= cosy+ / siny;

b) z=— (cos-^-/ s in ^ ) ;  e) z= cosy+ / sin-|-.

3.5. z=16 (co sy + / sin-~-j sonning uchinchi darajali va 
iiutinchi darajali ildizlarini toping.

1^1120
2 j

116.
' 8  J1 >

| 15-
9 )1 ’

JL) I7.
7 }

>
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4-§. KOMPLEKS SONLAR USTIDA BARCHA 
AMALLARGA DOIR MISOLLAR

4.1. Hisoblang:
a) (2+3/)(4—5/)+(2-30(4+50;
b) (x— 1 —0 (x— 1+/) (x+1+/)(x+1—0 5 R ;

d) i 8) 3+8/+9Я+10Р ;
e) (1—4/)—(/(3—40+30; h) 8—4(/15— 1)+13/ ;
f) (1+40Ч З+/9); i) 21/4+23/91—17/17 .
4.2. Tenglamani yeching (bunda xe R):

a) -2x+4i=3x(y+i2)+2i-2P ; d) 5+(3+x)/=3x+2+4/ ;

b) 3+ x /'= (^+ x)+ l+ /; e) x+5-(3 +x2)i= 7-7i.
4.3. Agar (5x-3y)+(x-2y)i=6+(8-x+y)i bo‘lsa, x, у 

haqiqiy sonlami toping.
4.4. Daraja asosini trigonometrik shaklda yozmasdan 

darajani hisoblang:
a) (l+ i)20 ; b ) ( l - 0 21 •
4.5. Quyidagilami sinx va cosx orqali ifodalang:
a) sin3x; b) cos3x; d) sin4x; e) cos4x; f) sin5x;

g) cos5x; h) sin2x.
N a m u n a:
h) cos2x+/ sin2x=(cosx+/ sinx)2=cos2x+2/ sinxcosx-

. , , . , * , „ fcosx =  cox2x-51П‘х= (cos-x-sm-x)+ (2sinxcosx) /
sin2x=2sinxcos x.

4.6. Kompleks sonlami trigonometrik shaklda yozib. 
hisoblashlami bajaring:

а) (1+/ ) 26; f) (1+/)9(1 -0 IS ;
/ 1+/V3 \ 2(l
( - т г г )  ; g)(l+20*(2+303;

d) ■ h) (2+026(2+30

e) (~ l+i ^ )20 • n  (-1-/V3~)IS 
n_ ( l- i ) 20 ’ (l+ i)2'

4.7. ni hisoblang:
a) z= l, n=3 ; e )z= l+ i, «= 8 ;
b ) z = - l , / j= 4 ;  f) z=i, n=3 ;
d) z= -4+V48/, n=3 ; g) z = - / ,  «=3 :

lsin2x — 2sin x cos x



h) z= -9 , n—3 ;
i) z= -15, «=4 ;

k) z= 1 —i, /г=6 ;
1) z=5/, /г=2 ; 

m) z= -9/, /г=2 .

4.8. Tenglamani yeching:

a)z4= - l ;  b )z 3= l+ /; d )z 2= -9 ; e )z 2=16.
4.9. a) ax2+bx+c—0 (я?Ю) tenglamada b2-4ac<0. 

Iciiglamani kompleks sonlar to'plamida yeching;
h) z4+z2+ l= 0  tenglamani yeching.

4.10. Hisoblang:

4.11. Tenglamadan x  va у  ni toping: (jce R, y z  R)

a) (x-y)+(3x+y)/= 3—3 / ; d) (-^x-2yi)-(~y+6xi)=21 / ;

b) (5x+3yi)+(2y-xi)=3-i ; e) (2-3/)(x+y/)= —1—5 / .
4.12. Berilgan kompleks sonlarni qo‘shing. Q o‘shi- 

luvchilarning va yig'indining geometrik tasvirini yasang:
a) (2+3/)+(4+2/); f) (^ -7 /)+ (4 + 7 /);
b) (-4+5/)+(3-2/); g) (-3+2/)+(3-2/);
d) (-7+6/)+ (-3-8 /); h) 3 /+ (4-5/);
c) (—5—2/)+(—6+ 8/); i) 4 /+ (-8 /).
4.13. Ayirishni bajaring. Kamayuvchi, ayriluvchi va 

ayirmaning geometrik tasvirini yasang:
a) (3+2/)—(2—2 /) ; e) (4—2/)—(3+3/);
b) / - 5 / ; f) 8—(4—3/) ;
d) (4+3/)—(2—3/ ) ; g) /- (2 -3 /) .
4.14. Bo'lish amalini bajaring:
a) 6(cos70°+/ sin70°) : 3(cos25°+/ sin25°) ;
b) 2(cosl20°+/ sinl20°) : 4(cos90°+/ sin90°) ;
d) V6(cosl60°+/ sin 160°) : \3(cos40°+/ sin40°) ;
c) 4(cos75°+/ sin75°) : -(cos(-15°)+/ sin(-15°)) ;
0 8/:(l+V 30; h) - 6 / :(—4—4 /) ;
g) (6-6/ ):3(cosl5°+/ sin 15°) ; i) (2+2^3?) : (4-4/).
4.15. Ko‘paytuvchilarga ajrating:
a) x2+4; ^ ^ - 1 6 ;  d) x2+3-4/; e) 7+V5.
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4.16. Tenglikni tekshiring:

4.17. Kompleks tekislikda quyidagi shartni qanoatlan- 
tiruvchi nuqtalaming geometrik o ‘mini shtrixlang:

a) Re(z)<5 ; 0  Re(z)<0 ; j) lz-4l< 2 ;

b ) -  < arg(z) g) Re(z)+ lm(z)=0 ; k) lz+2il > 4 ;

d) Re(z)=2 ; h) lzl>5 ; 1) lz+ l-/l<  2 ;
e) Im (z)=-2 ; i) 1< Izk 3 ; m) lz-/i< lz-11.
4.18. z=(p+qi)(-qi) kompleks sonning modulini toping 

(pe R, qe R).

4.19. z, = -2+V3/ va z,= l—i sonlami trigonometrik 
shaklga keltirib, quyidagi ifodalami hisoblang:

a ) z 1 z2; d ) | i - ;  f)Vz,; h )z ,2- z , ;

b) i  ; e) z / ;  g) Vz,; i) z, • z22.

4.20. Quyidagi tengliklami isbotlang:
a) z • z =lzl2 ; v) z + 7 = 2Re(z);
b) z ]+ z 1= z |+ z , ; g) z -  z = 2/m(z) - j .

IV b о b. КО1 PH AD LAR

l-§ . BIRHADIAR VA KO‘PHADLAR 

Natural ko4rsatkich!i daraja va uning xossalari

Ta’rif:
an= a ■ a ■ . . . ■ a (n > 2. n e N ) , a ]—a. 

n marta
Natural ko‘rsatkichli daraja quyidagi xossalarga ega:
1". a"' ■ a"~ a"'*n in, ne N  ;
2°. a1": a"=a""', m, ne N :



Ч". ((/")"=а'"", m, не N  ;
4". (ab)"=a" ■ b" ■ m, ne N  ;

v ' ( f ') , = 'F' ’ a,be &t0, ”e N'
1.1. Ifodani x asosli daraja ko‘rinishida yozing:
a) x’ x5; f) (x-)3; j) x3-x ';
h) x^x’-x6 ; g) (x3)2 ; к) (х2-х*)“ ;
d) -x -x4 ; h) (x2*4)3 ; 1) x2 (x3)4;
c) -x3-x3 ; i) ((x3)4)5 ; m) (x4)2-(x2)4
1.2. Ifodaning qiymatini toping:

и)

b)

d)

r)

2 4  I8 344-210. f) 12s . 10s .

22"’ 175-84 ’ 23-34 ‘ 26-57 ’
2 4 4 . 26s . g) 125 105 .
1410 • 136-84 ’ 23.34 26.57 ,
14'° . 

■
136-84 . 
26  ̂ ’ h) 10s .

26-57'
125 .

23-34 ’
125

i)
105 24-33

2 4 ’ ' 27-'5b" 12. •

1.3. Birhadning darajasini aniqlang:
a) Зх^ху5; f) 3 x /z  ; j) 15 ;
b) -31xy* ; g) 14x273z4 ; k) x4y2z ;
d) 0 ,8хУ  ; h) 13yz^ ; 1) x ■ x2 • • • xq ■
e) 15 ; i) 43x2v'z19; m) хух2у2х >/ х ьУ'--x^y21'
1.4. Birhadni standart shaklga keltiring:
a) 13x;v Т4хУ ; f) 3xy(-1,5)>'';
b)x2y2x z /; g)-oxy-6,5x3;
d) 3x2z y  -xz5 ; h) axy2z y* x5;
e) 11 x2y  ■ 13xV ; i) a(x2)3yz2x3.
1.5. A" ni toping:
a) A=3x2yz, /7=3 ; f) ^=2x2jz 2, /7=4 ;
b) A-=\3xy2, /7=2 ; g) Л=3хг4, /7=5 ;
d) v4=xVz , «=14 ; h) A=4y2z \  /7=4 ;
e)/l=41xvz2, и=3 : i) Л=14ху~3г3, /7= 2 .
1.6. Birhadning koeffitsiyentini aniqlang:

a) 1,5xy2 (-j) x2; f) 1,(51 )x2>-z2 ^  xy \

b) x z -Ц x2y: g) 1- | xy2 • z2 ;

d) [4x Щ у  -2y ; h) [3  x2f z  ;

e) 0,(3)x>’ ' I  z ; i) xy ■ z2 .



1.7. Ifodani soddalashtiring:
a) (13e+15*)-(14o-7A);
b) ( llx 3-12x2)+(x3-x2+j^); g) (7о2-5ях-х2)+(-2я2+ах-2х2);
d) (Зя2х-1 lx2)-(3o2x+6x2); h) (13x2-8x>>+/)+(-1 lx2-9x>>);
e) (4x2>’+ 8x>')-(3x2j>-5xy); i) (1 lxv+13y)-(9xy+x2).
f) (23x-11^+10 a )-(-15x+1 Oy-15a);

1.8. Amallarni bajaring:
a) a(a2+x)-x(a-x); f) -3(я2-х2)-2(а2+х2) ;
b) 13(x2+y)+5(x2-.y); g) -(3a-2x)+5(a-2x) ;
d) 2(o-3x)+3(<z-2x); h) 17(х2-У)-15(У-х2) ;
e) 13(2a-3x)+l 1(я+х); i) 19(x3>>-xz2)+17(-x1>’+3xz2).

1.9. Ifodani soddalashtiring va o'zgaruvchining ko‘rsa- 
tilgan qiymatida ifoda qiymatini toping:

a) (й-4)(я-2)-(я-1)(а-3), o=l,75 ;
b) (2a-5)(o+1 )-(a+2)(a-3), a=-2,6 ;
d) (а-5)(л-1)+(я-2)(я-3), я=1,3 ;
e) (x+l)(x+2)+(x+3)(x+4), x=-0 ,4  .
1.10. Ko‘phadni ko'paytuvchilarga ajrating:

a) lax+\Aay ; 0  x(a-c)+y(c-a) ; j) 5x^2+10x2 ;
b) 3a2x+ 6aV  ; g) a(x-y)-c(y-x) ; k) a3x- a 2v ;
d) ax+bx+x ; h) 2><x-3)-5c(3-x) ; 1) acx2c+acxc ;
e) ay-2a2-a  ; i) 5(x-3)-a(3-x) ; m) 15x2c+3-25xc+1.

1.11. Qisqa ko'paytirish formulalarini isbotlang:
a) (a-b){a+b)=a2-b1; b) (a+b)2=a2+2ab+b2;
d) (a-b)2- a 2-2ab+b2; e) {a+b)(a1-ab+b2)=ai+bi-,
f) (a-b)(a2+ab+br)=a'-bi ;
g) (a+by=ai+3a2b+3ab2+bi;
h) (a-by=a-'-3a2b+3ab2-b ' ;
i) {a+b+c)2=a2+b2+c2+2ab+2ac+2bc.
1.12. Kasrning qiymatini toping:

л\ 352 -  182 . n 632 -  232 .
722 -  162 ’ ; 712-152+86 • 24 ’
b) 39,52 -  3,52 . } ,1411+ 6 - 4k)3 k N .
; 57,52 -  14,52 ’ ё> (8k+2 + 2 • 8k)2’ *

8561-44L . h) (8k~1 + 8Ч3 keN .
406 ’ ' (4к_4^-|)з ’ KeIN ’

„, 712-232+94 • 42 . ;4 ( 132-1 12)( 132+ 1 12)
e) 62-' -  32- ’ 0 ------362-  \Y------ •



1.13. Ko‘paytuvchilarga ajrating:
л) x^y^ -x -y ; f) ax2-a~x2+x; j) (x+y)(x2+y2)-x3-y ’;
l>) x2-2xy+y2-^ ;  g) x1+ y +2xy(x+y); k) 36a:-(a2+9)2 ;
.1) (jc—5)2—16; h) ^-У -бх^+лу+у2); 1) 8x3-27ys ; 
r) 2x2-4x+2 ; i)a*+ах2-а3х-Х* ;
111) (X-y) (x3 +У1) (x2+ХУ+У1

1.14. A: ning istalgan natural qiymatida
a) (k+\)2- (k - \)2 ning qiymati 4 ga;
b) (2k+3)2-(2 k -l)2 ning qiymati 8 ga;
d) k3-k  ning qiymati 6 ga;
e) (3k+ 1 Y-(3k- 1 )2 ning qiymati 12ga boiinishini isbotlang.
1.15. Agar a+b+c= 0 boisa, a3+b3+c3—3abc boiishini 

isbotlang.
1.16. Sonlami taqqoslang:
a) 452—312 va 442-302 ; b) 297-299 va 2982 ;
d) 263-243 va (26-24)3 ; e) (17+13)2 va 173+133 .
1.17. ab=0 boisa, \a+b\ ning qiymati nimaga teng 

boiishi mumkin? ('Jx2 =|x| dan foydalaning).
1.18. |<j|2+|Z))2+|c|2=0 boisa, (a+b+c)2 ning qiymatini toping.
1.19. (x+y+z)2-2xy-2xz ni soddalashtiring.
1.20. (x-y-z)2 ni ko‘phadga aylantiring.

2-§. BIR 0 ‘ZGARUVCHIL1 KOTHADLAR

f{x)=aa>cn+a]x"-'+ . . . +an]x+an (an*0) ifoda bir 
a '.-^(iruvchili n -  darajali ko'phad deyiladi. a(), a , , . .  . ,  an lar 
lining koeffitsiyentlaridir. Ularni haqiqiy sonlar deb 
hisohlaymiz. x esa o ‘zgaruvchi boiib , kompleks qiymatlar 
Iiiiiii qabul qilishi mumkin.

Agar bir o'zgaruvchili ko'phadning ifodasida x=0 boisa, 
ii/od had hosil boiadi; x=l boisa, barcha koeffitsiyentlar 
yig'indisi hosil boiadi.

P(x)=a{y ,+alx" '+ . . . +anlx+an {at)*0)

D(x)=baxm+b]xm]+ . . . +bm Yx+bm {Ьф0)
ko'phadlar berilgan boiib, n>m boisin.

I t e о r e m a. P(x) va I)(x) ko‘phadlar uchun 
/ ,(x>=(J(x)D(x)+R(x) tenglik o‘rinli boiadigan Q(x)
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va R(x) ko‘phad!ar mavjud va yagonadir, bunda R(x) 
ning darajasi D(x) darajasidan kichik.

Bu teoryema P(x) ko'phadni D(x) ko'phadga qoldiqli 
boiishni ifodalovchi teoryemadir.

Aytilgan, Q(x) va R(x) ko'phadlami topishning amaliy 
usullarini misollarda ko‘rsatamiz.

1 -  m i s о 1. / >(х)=4х|0+х9+5х7-20х4-х 3+х2-25х+5 
ko'phadni D(x)=x7-5x2+ 1 ko‘phadga qoldiqli bo iishni 
bajaring.

Y e c h is h .  «Burchakli boiish» usulidan foydalanamiz:
4xw +x9+5x720x*x3+x225x+5

4x10 -20x5+4x3 4x3+x2+5=Q(x)
+5x7+20x5-20x4-5x3+x2-25x+5

x4 -5x* +x2

5x7 +20x5-15x4-5x3 -25x+5

5x7___________________ -25x2 +5
20X5- 15xt-5x3+25x2-25x=R(x).

Bosh hadni bosh hadga b o iish  jarayoni darajasi 
boiuvchining darajasidan kichik boigan R(x) ko‘phad hosil 
qilinguncha davom ettiriladi.

2-m i s о 1.Р(х)=х5+6х4+1 lx 3+5x2-2x  ko'phadni 
D(x)=x3+3x2+x-l ko‘phadga qoldiqli boiishni bajaring.

Y e c h i s h .  «Aniqmas koeffitsiyentlar» usulidan 
foydalanamiz.

R(x) ning darajasi 5, D(x) ning darajasi esa 3 boigani 
uchun Q(x) ning darajasi 2 ga, R(x) ning darajasi esa ko'pi 
bilan 2 ga teng boiadi. Shu sababli, Q(x) va R(x) lami 
Q(x)=ax2+bx+c, R(x)—dx2+ex+m ko‘rinishda izlaymiz, bu 
yerda a, b, c, d, e, m lar aniqlanishi lozim boigan nomaium 
koeffitsiyentlar.

x5+6x4+ 1 lx3+5x2-2x=(x3+3x2+ x-1 )(ax2+bx+c)+dx:+ex+m 
tenglik o 'rinli b o isin . Bu tenglikning o ‘ng tomonida 
ko‘rsatilgan amallami bajarib, o ‘xshash qo'shiluvchilami 
ixchamlasak, quyidagi tenglik hosil boiadi:

x5+6x4+ 1 lx 3+5x2- 2 x= ax 5+(3a+6)x4+(a+36+c)x3+ 
+(-a+b+3c+d)x2+(-b+c+e)x+(-c+m).
60



Ko'phadlaming tenglik shartidan foydalanib quyidagi 
«istemani tuzamiz:

'0 = 1 ,
3a + b =  6, 
a + 3b + с =  11,I ’
- a  + b + 3c + d - 5 ,  
с -  b + e = -  2,
-  с + m = 0.

Bu sistemani yechib, a= l, b=3, c= l, d=0, e=0, m =l 
Ini ni topamiz. Demak, Q(x)=x2+Зх+1, /?(x)=l.

3 -  m i s о 1. л4-2х3+Зх2+4х+1 ni x2+x-2 ga bo'lishdan 
t luqqan qoldiqni toping.

Y e c h i s h .  B o 'linuvchining darajasi 4 ga, 
Im'liivchining darajasi 2 ga teng bo'lgani uchun to'liqsiz 
1'o‘lminaning darajasi 2 ga teng bo'ladi. Qoldiq esa birinchi 
ilarajali ko'phad yoki o'zgarmas son bo'lishi mumkin:

x4-2x3+3x2+4x+1 =(x2+x-2)(ax2+bx+c)+(dx+r).
Hu tenglik x ning istalgan qiym atida, jum ladan 

t л -2=0 bo'ladigan qiymatlarda ham to'g'ridir. x2+x-2=0 
dan x=-2, x=l lami topamiz.

Yuqoridagi tenglikda, dastlab x = -2 , so‘ngrax = l desak, 
il va r lami topish imkonini bemvchi quyidagi sistema hosil 
bo'ladi:

31 -  -  2d + x 
1 = d  + r

Bundan, d = - 10, r  = 17 lami topamiz.
Shunday qilib , ko 'phad la rn i b o 'lishdag i qoldiq 

I0x+17 dan iborat ekan.
4 -  m i s о 1. P(x)=3 (9x2-7x)"+7 (x5- 1)1 <X)-x2+x-7 ko'phad 

harcha koeffitsiyentlarining yig'indisini toping.
Y e c h i s h .  P(x)=axn+bx"~'+ . . .  ko'phadda x= l desak, 

koeffitsiyentlar yig'indisiga ega bo'lamiz. Bizning misolda 
/ ’( I )=3-(9-12-7 • 1 )w+7( 15- 1)1(X)- 12+ 1 -7 = 3 •2"-7 .

Javob: 3-2"-7.
2.1. fix)=x2-3x2+ 2 x -1 ko'phad berilgan. Quyidagilami 

Insoblang:
a)/(2);
b ) / ( 0 ;
d)/(rf 1);
e)/(V2);

6t

j) /(* -!);
g )/( '+ D ; Ю /(й);
h )/(V 3-i); 1) Д2");
i) /(V 3 -l);  m )/(-^ ).



2.2. Ko‘phad koeffitsientlarining yig‘indisini toping:
a) Дс)=( 4x -1 )vm(2x- 1 )2(XX)+(8x-1 )2(4x-1);
b) Дх)=(Зх-2)20(Х)(Зх-1)1 w+(8x+1 )2+2;
d) Дх)=(х- 2)200(2-х)+(4-хГ(х-1 )20+3;
e) fix)=(x- 1 )(x-2)20+(4~4x)18(x+3)2+ 17.

2.3.Дх) ko‘phad koeffitsientlarining yig'indisi m ga teng. 
a ni toping:

a) /(x) =x3+ox2+3x+1, m=5;
b)Дх)=7х3+2х2+<зх+2, m—4;
d) Дх)= 12x4+2x3+ox2+ 1, m=12;
e)/(x)=ax5+4x4+8x+l, m=-4.

2.4. Ko‘phadning ozod hadini toping:
a) Дх)=( Зх2- 1 )20(4x+1)15-x20+ 15;
b) Дх)=(Зх-4)18( 1 Зх-1)16+x'7- 15;
d)/(x)=(2x+l)l5(3x2+2)4+(x-2)2+17 ;
e) Дх)=(3х+ l)2(3x+4)3(x+1 )2Ш+(х-1)20+ 19 .

2.5.fix), g{x) lar teng ko'phadlar bo'lsa, a, b lami toping:
a) Дх)=ах +3х6+х’+ 1, gix)=3xh+bx2+1;
b)fix)=axi+bx2+3x+2, g{x)=x4bx2+3x+2;
d) Дх)=ах3+2х+3, g(x)=4x'+bx+ ;
e) f{x)=ax?+bx3+9, g(x)=oxl0+4x3+ax2+9.

2.6. x+5=a(x-2)(x-3)+b(x-l)(x-3)+c(x-l)(x-2) tenglik 
ayniyat bo'lsa, a, b, с lami toping.

2.7. Ko'phadlar yig'indisini toping:
a) Дх)=х88+3х77+4х2+ 1, g(x)=4x88+3x65+ 15;
b) Дх)=х4-5х3+4х2- 1, g(x)=-x4+6x’+x+2;
d)/(x)=x6+5x2+llx+4, g(x)=2x6+x4+3x3+5;
e) flx)=x1+x()+5xl+12, g(x)=7x3+8x2- l l .

2.8. Ko'phadlar yig'indisining darajasini toping:
a)/(x)= (x-l)7(x-2)5+3x, g(x)=(2x-4)i2+4x2;
b) Дх)=(2х+5)15+Зх4+4, g(x)=(2x+3)16-4x3+x+1;
d)/(x)=(3^+5)l5+31x5+2, g (x)= -(3x+ ll)l5+33x6+4;
e ) f(x) =x1+x('+3x2+x+3, gix)= -x7+2x6+4x5+2 .

2 .9 .2.7 -  misoldagi ko'phadlar uchun f(x)-g(x) ni toping.
2.10. Ko'phadlarni ko'paytiring:

a)Дх)=5х4+4х2+х+2, g(x)=4x;
b) fix)=4x*+3x3+2, g(x)=4x3+7x+1;
d) f ix ) = 11 x*+3x2+3x+ 5, g(x)=5x(,+7x:+4x+2;
e) f(x)=  13x3+4x2+x+2, g{x)=2x2+5x+6.
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2.11. P(x) ni D(x) ga qoldiqli bo'lishni bajaring:
a) P(x)=x}+5x2+5x+3, D (x)-x1+4x+ 1 ;
b) Р(х)=л?’+5х2+5х+3, D{x)=x+\ ;
d) / >(х)=х4+5х3+9х2+ 1 lx+6, Z)(x)=x2+3x+l ;
e) / ,(x)=x4+5x3+9x2+ 1 lx+6, D(x)=x2+2x+ 1 ;
f) P(x)=3x5+2x4-10x3+5x2+x+10, D(x)=x*-x2+x- 1 ;
g) Р(х)=3х,+2х'-10х1+5х2+х+10, D(x)z=x2+3x-4 ;
h) / >(x)=4x6+ 3x^-1 5x2+ 4x+5, D (x)=x3+ 4x2-1  ;
i) P(x)=4x6+3x5- 15x2+4x+5, Z)(x)=x4-4x+2 ; 
j) P(x)=3x4+3x2+5x+4, D(x)=x2+3x+2 ;
к) Дх)=х5+3х4+9х,+ 12x2+20x, D(x)=x3+4x ;
1) F(x)=x5+3x4+9x3+12x2+20x, D(x)=x2+3x+5 ; 
rn) / >(х)=4х4+5х2+6х+11, D(x)=x2+5x-4.

2.12. Ko‘phadlaming eng katta umumiy bo‘luvchisini 
Yevklid algoritmi yordamida toping:

a)x4+x3-3x2-4 x -l, x3+x2-x - l  ;
b) x5+x4-x3-2 x -l, 3x4+2x1+x2+2x-2 ;
d) x6-7x4+8x3-7x+7, Зх5-7х3+Зх2-7;
e) x5-2x4+x3+7x2-12x+10, 3x4-6x3+5x2+2x-2;
f) x6+2x4-4x3-3x2+8x-5, x5+x2-x+ l;
g) х’+Зх1- 12x1-52x2-5 2 x -12, x4+3x3-6x2-22x-12;
h) xs+x4-x 3-3x2-3 x -1, x4-2x3-x2-2x+1;
i) x4—4x3+ 1; x3-3x2+ 1.

V b o b .  ALGEBRAIK IFODALAR

1 §. RATSIONAL ALGEBRAIK IFODALAR VA ULAR 
USTIDA SHAKL ALMASHTIRISHLAR

1.1. 0 ‘zgaruvchining ifoda ma’noga ega bo‘lmaydigan 
barcha qiymatlari to‘plamini toping:

0  ; j b r z r * ; n) x2+ x+ i;-  2 ’ 3 + 2a' J/x(x + 2)

•') Ш ; g ) ; o) + - 7-Г + 4 5 a2 — x2 ' x x — 3 ’

x + 3 . u \ 0 2 — 5 . i \  x . 4jc 8x2
h ) b ^ ;  D : r 4 v ;  p )( v - l ) ( x —2) ’ ' e - 4 , 5  ’ *2- 1 б ’ л + 5 x —9 ’

r rJ L .  j) 1 3 ? + 2.  m )  —У____ . q )  3 1-r 2 _
, - 9  ’ 26 — 2a’ 3yCv — 5) ’ 4}9x-9
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1.2. 0 ‘zgaruvchining ifoda ma’noga ega bo‘ladigan 
barcha haqiqiy qiymatian to‘plamini tuzing:

3 g)a) TT~2—  
x3 f  13b) 

d)

e)

f) T T ^o1 
q) x

a + 5 . 
4 -  a : 
3 a+  13

1) x + 2 , 13 
7 x -7  x - T

x2 + 5 
x + 5 
x2 -  9 
3x + 5 

4x2 -  9 
1 la

4a2-  1h)

l)(0 -  2)(a -  3)
j ) - i ± 4 U  1

x2 + x

17a

k)
x - 3  
7 x -4  
x2 -  16

x  + 2 ’ 
- + x  +2;

m> * n) x2 -  x -  1; 

o) x ~ 2 

P)

_ _ 3 + ± .  
5x x:'

a-

x2 + x +1 +x

(x — l)(x — 4) ’
1.3. Ifodaning aniqlanish sohasini toping:

ч 2 x - y  
} x (x -y )

b ) - ^ ^7 x2 -  y- 
X + у
x2 -  у  
x -  2 у

d)

e)

a)

b) 

d)

e)

f) 

g)

x -  2 
x -  1

f)

g)

h ) ^

+ У

x - y

0 - ^ 4 -7 X3 -  уX- -  >>

1.4. Kasmi qisqartiring:
21a3 -  6a2b 
\2 a b -4 2 a 2
6 /И- — 3/77Л72 .
2w3a; + run2
x2 -  2mx + 3x -  6/w___
x2 + 2 mx + 3x + 6 m
8 ab + 2 a -  20 b -  5 __
4ab -  8 b2 + a -  2b 
16a2 -  8ab + b2 .

16a2 -  b2 
_  9x2 -  25y2 
9x- + 30xy + 25>’2

>’(л -3 )  

3 x - y
X

X + у  ’
у . 

3x^1 ’

У - 4
-2л, У

1) I + x3y + x4y2; 

m) 13 - 2x2 + (x -y )2.

h)

i) - 

j ) -

3 a
a2 + 3 a -  18 
4x2 -  8x + 3 

4x2 -  1 
m2 + 4m -  5

k)-

D -

m)

m2 + 1m + 10
x2 + 10x + 25

(х+ 5У
{x- l ) \
(T ~ x )r
X6 + X4 
X* + X2

1.5. Quyida keltirilgan ifodalar orasidagi butun ratsional 
ifodalar to'plamini tuzing:

3x'+a: 3x2+ 3x2+ 4a2-x(a-3x); — — —v
* 1 X2 + у6x ; —r ----------  ;

2 1 \  -  0,(5)x
xyz -

_x\
4 ’

xy + V z —

Amallarni bajaring (1.6 -  1.8.):
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t') с

g) a + x -

(x + сУ .
2x
a2 + x2

h) —/ +4x 12 v
i) 1

al
- +  ■1.7. a) ax -  x-

hj v • 4-'J__________
2y2 -  xy x - 2 у

(1) * 4a

x
x - a f)

Jz_ g)

x - y

x -  25 
5 x - 25
l l - J L

9xy2 
1 .

X +  у  ’

Зх + 5 , 
5x -  x2 ’ 

6 .
6 v — 36 6у — у2

2a2 -  ax lax -  x 2 ’
4у_________ 9x___

3x- + 2xy 3 xy + 2x2 
a2 + 3a

h) 3x - . x-y  , X + У .

C)

1.8 . а) ; d)

i) j l =J2£— +
x2-  16a2 
x

4x
4ax-

b>

ax -  5x + 8a -  40
3 у . , 

6xv+9x-4>’-̂ 5 ’

З ах - 2 -  x + 6а За-1
Зх х2+3х

a)

b) 

(I) 

е) 

I) 

g)

a)

b) 

d) 

е)

2у+3 4ху-3-2у+6х 
1.9. Kasr ko'rinishida ifodalang:

кх + к2 хX2 -  xy JLJ.
V X3 ’

3a ab +b2 .
b2 9 ’

x - y 2x>’
xy x y - y 2 ’

4ab ax + bx .
cx + bx 2 ab '
xa -  xy 2x

3c2 cy -  ca ’
a x -  ay 5xy

5x2y 2 by - b x '
1.10. Soddalashtiring:
x2 -  4x . 24 -  6x .
X2 + l x 49 -  x2 ’
f -  16 у . 4  -  у
2y+  18 ■ У2 + 9у ’

(a + b)2 -  lab . a2 + b2
4 a2 ab

5c3 -  5 . (с + l)2 -  с

h)

i)-

j)

к)

1) •

с + 2 ' 13с + 26
i — Algebra va matematik analiz...

f)

g)

h)

i)

X2 x + к '
ax + ay x2v

xy2 3x + 3y ’
xy a + a2 .

a2 + a3 x2y 2 ’
6 a 2 x - 2

X2 - x 3ax ’
x2-  y2 2x .

2 xy X + у  ’
л 4x2 З а - ax
; x2-  9 4x

\ (x + 3)2 . 3x+ 9 .
} 2 x - 4 ‘ x2 -  4
, ( x - 3 ) 2 . 4 x -  12 .
’ x -  8 ' 3 x - 24 ’
v a + b .(a + b)2 .
’ ( a - b ) 2 ' (a -ЬУ  ’

(3c -  b)2 3 c - b
3 c + b • (3c + bУ ■
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я\ [Km  -  2)_______ m + 2 \ 2m2 + 4m + 8 .
\ /и3 -  8 m2 + 2m + 4 / ' m -  3 

М Й + 5 . 1 a + 2 2(a + 8) \ .
~a2~^9~ ' \ a- -  Ja + 9 ~ dJ + 27 7 ’
(x + 2 _ _2________дс- 14 \ . x  + 2 1
\ 3x x -  2 3x- -  6x 7

e) — + L - M ___ + ___ 2m__ \
e) 2 + \ 1 -  3m + 3m + 1 7

1.11. I fo d a n i so d d a la sh tir in g :

6x x -  5 
9m2-  6m + 1

6 m2 + 10/w

g)

x - y
3a +  2'

2 a -  3 4 a 2 + 1 2 a +  9 2a +  3 i1 2 a - 3 a ’
t / a +  3 a -  1 \ a2 -  2a -  3 i .

I a2 +  2a +  1 a2 -  2a -  3 / a +  2
3 (m +  3) , m2 -  3m. . ..... --L. ----- (• - -  - , • ( Ъ™ + 1 ,  ''m

1.12. Ifodani soddalashtiring:

b> ( ^ + 1 - - r ^ r )  : -----2^ T - ) ;

d> (р - ч + 4/ + ? H > ' - ? ! + - ^ -  + y r ^ ) :

e) ( Zt + y ~ ' ( " f r  "  t ) :

to1 ' + x 2 +  5xy 7 ' X2 +  V-2
9a2-  16ft’ / 3ft -  4a 3ft +  4a \

7a I 4ft2 -  3aft 4ft2 +  3aft I
, 4xy . I 1 , 1 \ .

y 2 - x i ■ \, y 2 -  x 2 x2 +  2xy +  у 2 1 ’
a - 2  . (

_ L  T „ * \
a a2 +  4

„2 „ „з и „

1

h)

:ч a - 2  I a ________a 2 +  4 ________1 ) .
a2 +  2a ' \ a2 -  2a a3 -  4a a1 +  2a > ’

i4 4 a - 5 , 9 ( a -  3) 4a2-  17a + 1 5  7
J) a2 -  9 + 1 5 - 2 7 a - 4 a -  ^

k) (a: -  v2 -  x 2 + 2vy): -----“ t y ^ r

1) - Д - - 1 • (------V - l )  • a ~ f - ? + x  (x = -1) ;x2 +  ax \ x -  1 / 1 -  a2
__ x____________________2____________ n  , 3x +  x2 ,

a x - 2 a 2 x2 +  x - 2 a x - 2 a  x  +  3



,, -Г -Х +  1 x(y -  a) -  у  (x -  a)
x* + .x2 + 1 x(y -  a)- -  y(x -  a)-

,.V Xl4- X7 +1  . e) -Vi; 1_

1.13. K a sm i q isq a rtir in g :

X21 + 1 ’ ' X33 +X22 +XM '
1.14. к ning qanday qiymatlarida — — —  ifoda

natural qiymatlar qabul qiladi?
1.15. Ifodani soddalashtiring va o'zgaruvchilarning ko'r- 

satilgan qiymatlarida ifodaning qiymatini hisoblang:

,. (x~2y + У Л  ■ Х\~ХУ2 + V  .
\х3 + у3 X3 -  х2у + ху- I X2 + у 1 х3 + Х2у + ху: + у- ’

v = 0.2; у = 0,8;
1 1 1

Ь)

и
a(a-b)(a — c) b(b -  а)(Ь -  с) с(с -  а)(с -  Ь)

2-§. IRRATSIONAL IFODALAR VA ULAR USTIDA SHAKL 
ALMASHTIRISHLAR. n-DARAJALI ILDIZ 

VA UNING XOSSALARI

2.1. Ifoda ma'noga egami:

a) V -9 ; f) V-0 .2 5  ; j ) л/г ; n) л/х -  >’. bunda x<y;
h) V=9 ; g) VO,25 ; к) лЦГ; о) Vx -  у, bunda л<у;
d) V9_; h) V -8 1 ; 1) p) Vy -  x, bunda x<y;
e) л/9 ; i) V -2 ; m) 4V-i ; q) л/у -  x, bunda x>y?

2.2. Ifoda o ‘zgaruvchining qanday qiymatlarida ma’noga 
ega: _____ ____ _____
а) л/^х ; f) Vx -  1 ; j) V-  x2 + 4Vx2 -  1 ;
h) л/х2 ; g) ~V(x + 1 )2 ; k) Vx2 -  6x + 9 ;
d) 'VxU- 4 ; h) V l6x ; 1) Vx2 + 2x + 2 ;
e) V(x + 4)2 ; i) V -  x + 2 ; m ) V - ( x - 3 ) 2 ?

2.3. Tenglik o'zgaruvchining qanday qiymatlarida to'g'ri:
a) V(x -  2)2 = 2 - x; f) Vx - 3  = V3 - x ;  j) V^Tr -  2;
b) V(x+3)2 = x+3; g) Vx - 3  = 0; к) ~V~--* = -  2;
d) V (x -3 )2 = x -  3: h)Vx2 - l = - l ;  1) Vx2-6 x + 9 = l;
e) V (x - 4)2 = 4 -  x; i )Vx = l; m) Vx -  2= 1 ?
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2.4. K o‘paytmadan ildiz chiqaring:
a) V16 ■ 121~; f) л/9 • 25 • 26 -49“;
b) V -  125 • 27 ; g) V8~27 • 64 • 125 ;
d) V l6 - 81 ; h) л/81 -625 -2 5 6 ;
e) V32 • 243 ; i) VO.Ol • 0,09 • 0,25 .

2.5. B oiinm adan ildiz chiqaring:
a ) # ;  b , f H ; „ ) ф

h>‘i r :
2.7. Darajadan ildiz chiqaring:

a) VI58; b) V(-15)8; d) V ^ 6; e) ;

f) л/х4, bunda x < 0 ; g) Vx*, bunda x e R ;
h) V(x2+1)2, bunda x e R ;  i) Vx6, bunda x > 0.

2.8. Ildizdan ildiz chiqaring:

a ) W l 6 ;  b )W 7 6 ; д)ЧШ;  е ) Ш ;
f) V W , bunda x < 0 ; g) 'Wx, bunda x > 0;
h) лГУх. bunda x > 0 ; i) V~Vx, bunda x e R .

2.9. Ildizni darajaga ko'taring:

a)(V2)-’ ; b) (Ч\6У ; d) (V~=2)5 ; е)(л /4)2 ;
f) (Vx)3 ; g) (л/х2)6 ; h) (Vx + 2)5 ; i) ( Vx*)6 .

2.10. Berilgan ildizni bir xil k o ‘rsatkichli ildizga 
aylantiring.

a) V3 va V4 ; f) Vx va Vy ;
g) Vx + 1 va V 7 ;b) V2 va V4

d) л/5 va Чв
e) 42 va V3

h) Vx2 +1 va Vy2 -  1 ;
i) V7 -  у va Vy . 

R a t s i o n a l  k o ‘ r s a t k i c h l i  d a r a j a

2.11. Ifoda m a'noga egami:
4 2 l 2 __I

a) 33 ; b) (-3)3 ; d) 4 9 ; e) (-3)3 ; f) ( V- 4)2;

g) (V4)5; h) (x -1 )3, (x< 1); i) (x+2)4, (x> -2 ) ?



2.12. 0 ‘zgaruvchining ifoda ma’noga ega boMadigan 
barcha qiymatlarini toping:

i) 4.52, bundax e  Q \
i

I) (3+Jc)5;

b) (—4,5)2 , bunda x e  Q
I

e) (x2+ l)3;

g) (Lvl +1)3;

h)(l-W )5; i) (1—brf)-3

2.13. Hisoblang:

•И 492 ;
9—f) 9 2; j) 9-15; n) 276 • 3

i _ j l  
g) 0,16 6;

_4 4
1») I0003; k) ( i )  : o)

m

.D 42 ;
4

h) 0,008 3 ;
4 ■> t t f j

P) ( #
l

C) 8 3;
0 (3t )5 ;

m) (25)2 . q)
( * ) •

2.14. Ifodaning qiymatini toping:

a) ((-j-)° p -  7,5 • 4 ' 5 -  (~2)~4 + 81025 ; 

.) 0,027^ -  (~ -^) + 2560'75 -  3 - 1 + (5,5)"

" ( Ш - 1a f t -

< 2 * ^ 4  m  ■ ( i ;

) 4 +

6\0

: 36 2 + V5 ;

• 4 ^ 25-(2л/2)

) (0.004)-1'5 • (0,125) 3-

2 ^ 4  = + (s r5 )’ . ( ^

1254 -(тГ+ ̂  ■ 9?



2.15. Amallami bajaring:
I i  _L I  i  2

a) c3 • с4 • с 12 ; f) x 2■ x  l4- x 7;

b) b~n-2: b~0J; g) (m°'3y-2-(m 0A)0A;

d) (m°'4)'25; h) 4 * - i M 9;

e) y ^ . y v 72 ; i) 8 ’- 16я- N4 .

K o 'p a y tu v c h in i ild iz  b e lg is i o s tidan  ch iq a rish , 
ko'paytuvchini ildiz belgisi ostiga kiritish va ildizni darajaga 
ko'tarish:

= \a\ ■ Ж  (a e R, b>0) ;
‘IWVa2n+l£> = a M^b , (a e  R, b e  R ) .
2.16. Ko'paytuvchini ildiz belgisi ostidan chiqaring:

a) V l2 ; f) л/98 : j) V(x2 -  2)2 ■ у ;

b) VT250 ; g) ^375 ; к) 4 7 y 3 ;
d) V81 ; h) 4V48 : 1) л /(х- 1)V  ;

e) 424 ; i) V243 ; m) V(y + l ) i0x2 .

2.17. Ko'paytuvchini ildiz belgisi ostiga kiriting:

a) 4V5 ; d) xVy3, bunda x<0 ; f) (x-1)2 Vy-2, bunda х<1;
b)-Зл /2 ; ye) хЧу*, bunda x<0; g) (x -13 Уу-2, bunda x < l ;
d) -3  V2; j) x2 Уу\ bunda x<0; h) -x  Vy, bunda x>0 ;
e) 2 УЗ; z) x3 Vy*, bunda x<0; i) (л/З—2 )'Jxy?' .

2.18. Hisoblang:
a) VT8+V50 -  л/98 ; f) V2+3V32+0.5VT28 -  бл/Тв”;

b) V8I-V24+V375 ; g) V2+V25О - Ш б - ^ Т б ;

d) 2V3-V27+3VT2-2V243; h) 20V245-VJ+VT25-2.5VT80;

e) V50-5V8+V2+V128; i) 2V3+VT92-2V75 +VTT8.
2.19. Soddalashtiring:
a) ; f) У24У Ш  : ____
b ) V ^ 6 5 ;

d) У з У з Т з  ; h) ^ f ± T _  ;

e) V l2л/9\*4 ; i) V2 V2  V2 .



2.20. Sonlami taqqoslang:

a) 2V3 va 3^2 ; f) Vi2 va ЧЗ ;
b) 243 va 3^2 ; g) Vl2 va V5;
d) 5V7 va 8V3 ; h) V8 va Vl9 ;
e) 3^4 va 3^2 ; i) 'л/2 va 'л/3. 

I ld iz la rn i  k o ‘p a y t ir is h  va b o ‘lish

2.21. Ifodaning qiymatlarini toping:

a) <2 • V5_- V40; f) Vo5 ■ V 4, a=3;
b) 4V2 ■ V32; g) Vo5 • 4Va, a=2;
d)V 2-V 6-V 3; № V J ,  «=2;
e) V7 • л/б • V2; i) Vx • Vy, x=3, y=2. 
2.22.Ifodani soddalashtiring:
a ) ^ ;  f) '¥a2 : Va ;

b) ; g) У a* : Vo*; 

^  h ) - ^ ;

J£L
e) 1 / Г
2.23. Darajaga ko'taring:
a) (V4x2)2 ; f) (a2x 4 3 a 2x)A ;
b) (2V3х2У ; g) (Ь  + xy2)2 ;
d) (3V4x2 — T p  ; h) (Vxy + z)3 ;
e) (V?)6 ; i) (V ^): .
K asr m a x ra j id a g i  i r r a t s io n a l l ik n i  y o 'q o t i s l
2.24. Kasr maxrajidagi irratsionallikni yo‘qoting:

a ) ^ “ ; g ) 4 T ;

b ) i f e - ; h) ■ 
d )_V 3+ V jL . i} V 7 .... ; n) * Z i L - ;

3 -y[T  V7 +V6 Vx + y



2.25. Hisoblang: 
1

+ V4+V3 +V5+ W
1 1

. + . . . +

- +••■+

1
+ V9+VS

+ H2± ^ - ^ - < 2 3 ' 

3 . i _ ------- V7 + V5

a)

d)

e)

V I-V 2  T V7+V2 
2.26. Tenglik to'g'rimi: 

3 . j _ _  1
' +V 
8V7

V6—v3 V7+V3 V7—v6  ̂ V8+V(5 VT1+V6 V8+V11'

V5V7—V2vT 
4V5

4V7
Ч Я 7 + Ш Т

5V5

■ = -  4^175 ; 

- = 4V45 ?
V3V5-V2V5 ~ 4\;2\5-3V375 
Irra ts io n a l ifo d a la r u s tid a  shakl a lm ash tirish la r
2.27. Hisoblang:

2 - 4 J * ( « y  • ( i f

,25 i . ( - X ) - + (V5)».(J-)-

2.28. Ifodani soddalashtiring:

a)

i  i  

---- r ~z6

1 
Z 2 x b • z

-1 .1 
I x 3 f t  3

; b)
/

И

!

V
5

\ x  4 ■ / >

e) .  За2 -/)8 
1 ^— X  
1 a - f t 2

!4a-|0-66 -

л  /̂ Vab — Vb V4 .
( . - y  

g) 1 «_3W_ 
b \b  ]b

I 1 • аз ■ .

2.29. Murakkab ildiz formulalarini isbotlang:
a) Va+Vb a+Va2—b + J  a—Va2—b

b) Va-Vb =A) a+Va2—b a—va2—b

72



2.30. M urakkab ild iz fo rm ula laridan  foydalan ib , 
i! odalarni soddalashtiring:

a) V5 + 2.V6 ; d) Vl O-  2V21 ;
b) V6 -  V20l e) V4 V2  + 2V6 .
2.31. Darajaga ко ‘taring:

a) + •
2.32. Ifodani soddalashtiring:

: JVi*=V5_  ;b) [ f * J t £ f e | ’
' а+л<а£; a~Z> UVa+l)2 -

Va—Vx
Va+T , 1- a \ /,( 1) ■(№ITZF) =

e)

W l + a - V l - a  V l- a 2+ a - l  
(Va -  Vb):’ + 2a2 : \ a  + />v/> + 3Va/> -  3fe 

aia  + ZWt a -  &
a + x Ш - гШ

Va2 -  2^ax + Vx2

2.33. x = Лр b o isa , —  1 T *----- + -—■1 -  * ifoda-
2 1 + VI + x  1 — V1 — x

11 inig qiymatini toping. 3 2 _  _  2
2.34. x=13, >*=5 bo’lsa,(x+y^ 

ilodaning qiymatini toping.
2.35. Ayniyatni isbotlang:

a)  --------------- : ------ J ------- a = -  1 ;
a + a2+ 1 о2-  1

/(a + 4abc) : (x + Vox2) -  1 1 \ 6 _  a1
' W >
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VI b o b .  ALGEBRAIK TENGLAMALAR VA 
TENGSIZLIKLAR

l-§ . CHIZIQLI TENGLAMALAR

1.1. Tenglamani л ga nisbatan yeching:

a) 3x+1 -a  ; g) a+x=a2x - \  ;
b ) 5+x=ax ; h) ax-b=\+x  ;
d) 4=ax ; i) x=b-a2x ;
e) x—crx ; j) ax-b2= l  ;
f) a.v-a:=4-2r ; k) 3- a 2x=x-b .
1.2. mx=n  tenglama:
a) faqat bitta ildizga;
b) faqat ikkita har xil ildizga;
d) faqat 1000 ta har xil ildizga;
e) cheksiz ko‘p har xil ildizga ega bo'lishi mumkinmi?
1.3. ax=\+b2 tenglama cheksiz ko‘p har xil ildizga ega 

bo'lishi mumkinmi?
1.4. ( « - 1 )x=a2-3a+2  tenglama ildizga ega bo'lmasligi 

mumkinmi?
1.5. Ota 45 yoshda, o 'g 'li 15 yoshda. Necha yildan keyin 

o ‘g'li otasidan ikki marta kichik bo'ladi?
1.6. Tenglamani yeching:
a) 1-1.
b) 
d) 
e)

+ \x
\-x
1 —X

=0,5; f) 1 +x= I ^ 2 -3 \ ;
~ci\ g) I I+.v|=-l V 2-3 |;

:=2-V3;=0,5; h) 1+a=
=a\ i) I —лг|=1,7.

1.7. Tenglamani yeching:
a) 3x(x-l)-17=x(l+3x)+l; b) 2x-(x+2)x(x-2)=5-(x-l)2-,
d )34+l = _ 2 ^ 3 _  . e) x-J_ + Xr- 2x-l 4-x

2 5 ’ ' 6 3 2 '
1.8. m ning qanday qiymatlarida berilgan tenglamalar R 

da teng kuchli bo’ladi:
a) 2t+3= 12 va 2.r+3= 12(3m -  -y )+ 15 ;
b) 3.v+5=12 va (3x+5)(3m -  -y)=12 ;
d) 4—3x=5 va -3x+4=3m-8 ;
e) I Qx-mx= 1 va (10-m )x-0  ?
1.9. Tenglamani yeching:



а) (x+ 2)(a-l)+ \-a2 ; b) x=a2x  ; 
d) ax-a2=4—2x ; e) a+x-a x - 1 ;
f) ax-b2= l  ; g) ax-b=  1 +x .

1.10. Tenglamaning yechimlari to ‘plamini tuzing:
. , 3 -  2x _ x — 2 , x . 1 — Зх _ 5x — 1 , lx  .

15 _ 3 5 ’ 12 ~ 3 4 ’
d)_ 6 £ j _ _ n  = 4x+3_a 6 ; e ) - ^ J _ - ^  = - 6 ^ J L  + o,l; 

Г) ~ ; & 3(^+8)=4(7-x);

h) (x+3)(x-6)=(x+2)(x+1 )+4; i) (x-3)(x-4)=(x-5)(x-6)-7,5.

2-§. KVADRAT TENGLAMALAR

2.1. Kvadrat uchhaddan to'la kvadrat ajrating:

a) 2x2+4x-3; f) x2-6x+8;
b )y x :-4x+16; g) <ях2-4 а 2х+4я3+3;
d) -5x2+20x-13; h) 6a2x -9a3-a x 2+ a -l;
e) -0,5x:-0,25x-2,25; i) x2+(a+b)x+ab.
2.2. x ning barcha qiymatlarida x2+x+1 kvadrat uchhad 

musbat qiymatlar qabul qilishini isbotlang.
2.3. x ning barcha qiymatlarida -3x2+12r-13 kvadrat 

uchhad manfiy qiymatlar qabul qilishini isbotlang.
2.4. x, y, z larning barcha q iym atlarida 

5x2+5y2+5r+6xy-8xz-8yz>0 bo'lishini isbotlang.
2.5. Tengsizlikni isbotlang:

x2+2xy + 3y2+2x+6y+ 3 >0.
2.6. Tenglamani yeching:
a) 6x2- x - 1 =0 ; f) 2x2- 12x+12=0;
b) 3x2-5x+1 =0 ; g) 2x~x2-6 -0 ;
d) x2-x + 1 =0 ; h) x2-4x+5=0;
e)-x2+8x-16=0; i)y-x2-12x+9=0.
2.7. 15 sonini ko'paytmasi 70 ga teng bo'ladigan ikkita 

sonning yig'indisi ko'rinishida yozish mumkinmi?
2.8. Tenglamani eng qulay formula yordamida yeching:
a) 3x2-5x+2=0 ; f) 5x2+9x-14=0;
b) 3x2-20x-52=0; g) 4x2-x + 10=0;
d) x2- 10x+24=0 : h) 5x2- 16x+3=0;
e) x2+7x-30=0 ; i) л ’+4д -12=0.
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2.9. Tenglamani og’zaki yeching:
a) x2-3x+2=0 ; f) -x 2-7x+8=0;
b) x2+99x-100=0 : g) x2-7x+12=0;
d) x2+548x-549=0 ; h) 3x2+x-2=0;
e) -x2+6x-5=0 ; i) x2-(a+b)x+ab=0.
2.10. x, va .t, lar x2-7x+ 10=0 tenglamaning ildizlai 

bo‘lsin. Bu ildizlarni topmasdan, quyidagilami hisoblang:

2.11. 2.10-misoldagi tenglamani -3x2+x+24=0 tenglam 
bilan almashtiring va hisoblashlarni bu tenglama uchu 
bajaring.

2.12.x, д , lar ax2+bx+a-0 tenglamaning ildizlari bo‘lsir 
x, vax, sonlar o ‘zaro teskari sonlar ekanini isbotlang.

2.13. Berilgan tenglamani yechmay, uning ildizlai 
ishorasini aniqlang:

2.15. Kvadrat uchhadni ko'paytuvchilarga ajrating:

a) x,2+x22;

b) x,3 +x23;

h) (x,x2)2 -  x,3 -  x,3;

i) X!2 +x,2+ 2x|x,.

a) x2-4x+3=0;
b) x2-6x+5=0;
d) x2-x-42=0:
e) x2-x-6=0;
f) x2+x+1 =0;

i) x2-6x+ 10=0; 
j) -3x2+17=0: 
k) -5x2+x-7=0.

g) 6x2-x -l= 0 ;
h) -20x2-3x+2=0;

2.14. Kvadrat uchhadning ildizlarini toping:
a) 10x2+5x-5;
b) 9x2-9x+2;
d) 0,2x2+3x-20;
e) -2x2-x -0 ,125;

h) x2+x~6;
i) x2-2 \-4 .

f) 0,l r+0,4;
g) -0,3x2+l,5x;

a) 3x2-24x+21;
b) 5x2+10x-15 ;

g) -x 2-8x+9;
h) 2x2-5x+3;
i) 5y2+2y-3; 
j) -2x2+5x+7; 
k) 2x2- 2x+-2~.

e) x2-12x + 24; 

0  - y 2 + \by -15;
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a )  ---------------- -----------f) P l r }  ' /  + 1°
3x2 + 2 x -  1 20 + 8p -  p-
2a1 -  5 a -  3 ... 3jc2 + 1 6jc -  12

b) 3a- 9  ’ g) 10 -  1 3jc -  3x- 
d) 16 - b 2 ; h) *2~ 11*+24 .

2.16. Kasmi qisqartiring:

e)

x2 -  64

У
i) V  + 9^ ~ -SV  A „  2 1  1

2.17. Ildizlari quyidagicha bo‘lgan kvadrat tenglama 
tuzing:

a )2 v a -3 ; d )-^-va-g-; f )2 v a 2 ; h)O va5;

b) -1  va -5 ; e) - - i-v a  - -i-; g ) - i - v a - i - ;  i ) a v a p .

2.18. Ildizlari va — j  bo igan  shunday kvadrat

tenglama tuzingki, uning barcha koeffitsiyentlari butun sonlar 
boiib, ularning yig’indisi 6 ga teng boisin.

2.19. Ildizlari 3 va -2  boigan shunday kvadrat teng-
lama tuzingki, uning bosh koeffitsiyenti -j- boisin.

2.20. Ildizlaridan biri а) 2+л/З ga, b) 3-V2 ga,
d) 2-V5 ga, e) З+л/5 ga teng boigan butun koeffitsiyentli 
koltirilgan kvadrat tenglama tuzing.

3-§. KASR-RATSIONAL TENGLAMALAR

P(x)  _  П ( | |
(1)

ko'rinishdagi tenglama kasr-ratsional tenglama deyiladi, 
hu yerda P(x) va Q(x) lar ko‘phadlar bo iib , Q(x) ning 
darajasi kamida 1 ga teng.

( I ) tenglamani yechish uchun P(x)=0 tenglamaning 
(.)( 0 /0  shartni qanoatlantiradigan yechimlarini topish kifoya, 
у.Гш (1) tenglama i p ^  =

I Q(x) * O’ (2)
Histcmaga teng kuchlidir.

M i s о 1. — _|_ у  + =1 tenglamani yeching.
Yc с h i s h. Bu tenglamani (1) ko'rinishga keltirib olamiz: 

x2 — 4x — 2 _ n 
(x + T)(x ~
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kuchli. x2-4-x-2=0 tenglama x =2+V6, хп=2-л[б ildizlarga 
ega boiib, bu ildizlar (x+l)(x-2)=0 tenglamaning ildizlari 
emas.

Shunday qilib, berilgan tenglama ikkita ildizga ega: 
x, 2=2±V6.

Tenglamani yeching:

^ i 5(x — 2) _ 2(x — 3) _ т i i  x~ — 1 _ i 1 
’ x + 2 x  + 3 ~ x  “  X

3.3. y + 5 v ~ 5 = y + 25 3 4 __x i  - __25
" "y 2 -  5y 2 f  -  1 Ov 2y2 -  50 x + 5” x + 5

3.5. = 2 + i£  + J _  . 3,6. = 1,5 - 3  5*
9 x -6  3 x -2  2x + 4 x + 2

3 .7 . 1 + x _ а т с 3qx— 5 , За — 11 _ 2x + 7
* 1 -  X с ’ ’(о -  1 )(x + 3) <2-1 x + 3
Tenglamani yeching:

5 0 5 + 2x _ 3(x + 1) ^ n x +  3 , x -  3 _ 10 36 
4 x -3  -  7 - x  ' J -1U-3fXT + ̂ T T - T  + 'x2- 9  ‘

ч n  30 13 1 8 x + 7 _ n ,  X2 X
Л11'х ^ Т “ 5 ? + Т + l _ xJ -  1 -  0 •

Oxirgi tenglama 2  ̂ sistemaga teng

-i i -i x2 6x 5 i i / i  x2 — 6x 5 /. 
x - 5  -  5 - x  ' J -14- ~ x = 3 --------3 ^ 3 “ = 0 '

3.15. 4 = - Ц  2x . 3.16. 4  = 3*+ 2.
X  A x

'X лп Зх 1_1 x 1 i i c  “ 2 x  H- 3 ^
-5' 17' x +  2 “  1 + lc=2- "Т + У  3 - x ”  5 •
3.19. 4____ 4 _________5

9y2- l  3y + 1 1 -  3y ‘
3.20. - 4  ,  + 1 = — L -  + 5 _  .x + 3  x - 3 3 - x

4-§. KO‘PAYTUVCHILARGA AJRATISH USULI

1 - m i s o 1. x4—4x — 10x2+37x-14=0 tenglamani yeching.
Y e c h i s h .  Tenglamaning chap tomonida 4-darajali 

ko‘phad turibdi. Uni kvadrat uchhadlar ko‘paytmasi shaklida 
tasvirlashga harakat qilamiz:

x4 -4x3 -  10x2 + 37 x -  14 = (x2 + px + q)(x2+bx+c).
Chap va o ‘ng tomonlarda turgan ko‘phadlarning mos 

koeffitsiyentlarini tenglashtiramiz:



I p  + b = -  4,
I с + q + pb = -  10 ,
1 pc  + qb = 37,
I qc = -  14.

Oxirgi sistemaning biror butun qiymatli yechimin 
topamiz. qc = -14  dan q va с lar 14 ning boiuvchilar 
ekanini ko‘rish qiyin emas. Demak, ular uchun ±1, ±2, ±7 
±14 sonlarni sinab ko‘rish kerak.

Agar q= 1 bo'lsa, s= -14  bo‘ladi. Ikkinchi va uchinch

tenglamalar {^\4p+b—31 sistemani beradi. Bu siste
madan b uchun b2-31b-42=0  tenglama hosil bo'ladi. Bi 
tenglama esa yechimga ega emas.

Shuning uchun, q=\ da sistema butun yechimga eg; 
emas.

Agar <7=2 bo'lsa, c= -7  ga ega bo'lamiz. Bu holda si stem; 
</=2, c= -7, b= l, p= -5  lardan tuzilgan butun yechimga eg; 
bo'ladi (tekshirib ko'ring).

Shunday qilib,
x4 -4 x 3 -  1 Ox2 + 31 x -1 4  = (x2 + 5x + 2)(x2+ x  -  7). 
Demak, berilgan tenglama x2 - 5x + 2=0 va x2+ x -7 = ( 

tenglamalarga ajraladi. Bu tenglamalarni yechib, berilgar
tenglamaning ham yechimlari bo'ladigan — -y - ----
sonlarni topamiz.

2 - m i s о 1. (x2+x+4)2+3x(x2+.x+4)+Zr=0 tenglaman: 
yeching.

Y e c h i s h .  Tenglamaning chap tomonini y= x2+x+4 g; 
nisbatan kvadrat uchhad sifatida qarab, bu kvadrat uchhadn 
odatdagi standart usulda ko'paytuvchilarga ajratamiz: 

y2+3xy+2x2=(y+x)(y+2x).
Bundan (x2+2x+4)(x2+3x+4)=0 tenglama hosil bo'ladi 

Oxirgi tenglama yechimga ega emas. Demak, berilgar 
tenglama ham yechimga ega emas.

Tenglamani yeching:

4.1*. x s-3x=as+ ”т (аФ0)
4.3. x3-0 , lxrrO,3x2
4.5. j 4-v 3-16y2+16v=0.
4.7. x4-x 2=6x1- 6 x .

7‘

4.2. x3-8x2-  x+8=0. 
4 .4 .9xM 8x2-x + 2 ,0  
4.6. x3-x 2= x - l .
4.8. 3x3-x 2+ 18x-6=0.



4.9. 2х>- -1 8х2=5х 1.45х . 4.10. Зу2-2у=2уЧЗ.
4.11. х'-1х-2=(). 4.12.(х2+х+1 )(х2+х+2)-12=0.
4.13.* 2(х2+6х+1 )2+5(х2+6х+ 1 )(х2+ 1 )+2(х2+ 1 )2=0.
4.14. (х2-х + 1 )4-6х2(х2-х + 1 )2+5х‘=0.

л , с * х + 6 /х — 4\2 х — 6 lx  + 9 \ } т х2 + 36
4 1 э - ^ = ^ 1 з Г Г 4 )  + х Х б ' =2 " ^ = Т б Г '
4.16. хЧ7х2+ 14х+8=0. 4.17. х-5х+4=0.
4.18. х3-8х2+40=0. 4.19. х3-2х-1=0.
4.20. х Ч х 2+х+2=0.

5-§. YANGI 0 ‘ZGARUVCHI KIRITISH USULI

1 - m i s о 1. (x2-3 x + l)(x 2+3x+2)(x-9x+20)=-30  
tenglamani yeching.

Y ech ish . (x2+3x+2)(x2-9x+20)=(x+ l)(x+2)(x-4)(x-5)= 
=[(x+l)(x-4)]-[(x+2)(x-5)]=(x2-3-4)-(x2-3x-10) boigani 
uchun berilgan tenglamani quyidagicha yozib olish mumkin:

(x2-3x+ 1 )(x2-3x-4)(x2-3x-10)= -30.
Bu tenglamada y=x2-3x  almashtirish orqali yangi 

o ‘zgaruvchi у ni kiritamiz:
(y+ 1 )(y-4)(y-10)= -30.

Oxirgi tenglamadan y |=5, уп=4+л/30. y3=4-л /30  larni 
topib, quyidagi uchta kvadrat tenglamaga ega bo'lamiz:

x2 — 3x = 5, x2 — 3x = 4 +V30, x2 — 3x = 4 -л/30.
Bu tenglamalarni yechsak, berilgan tenglamaning 

barcha ildizlari topiladi:_____ _
3 ± V29 3 ±V25 + 4 V30 3 ± л̂ = Т ? 3 6

2 2 __  r_ 2
2 - m i s о 1. Xх—2\!'2x2—x+2—V2 = 0 tenglamani 

yeching.
Y e c h is h .  л/2-a  deb, x4—2ox2—x+a2—a=() tenglamani 

hosil qilamiz. Bu tenglamani a ga nisbatan kvadrat tenglama 
sifatida qarab, uning a=x2-x , a=x2+x+ 1 ildizlarini topish 
mumkin. a=V2 ekanini e'tiborga olsak, quyidagi tengla- 
malarga ega bo'lamiz:

x2 -  x =\'2. x2 + x + 1 =<2.
Bu tenglamalar berilgan tenglamaning hamma ildizlarini 

aniqlash imkonini beradi:



1 ±\'1+4V2 „ i t \4 \2 -3
V;: _  ,  z

3 - tn i s о 1. + f  = -  4  tenglamani
yeching. x x J — “

Y e c h i s h .  x=() tenglamaning yechimi emas. Shu 
sababli, berilgan tenglama quyidagi tenglamaga teng kuchli:

4 _____ ______ J _______ __ J _

x + — + 1 x + -  5 ~
3 X 4 X s 3у = x + — desak, — =— + -----r  = — T tenglama7 x у + 1 у  -  5 2 b

hosil boiadi. Bu tenglama y,=-5, y2=3 ildizlarga ega 

bo'lgani uchun berilgan tenglama x + — = -5, x + — = 3
X  X

tenglamalar majmuasiga teng kuchlidir. Ularni yechib, 
berilgan tenglamaning ildizlariga ega boiamiz:

v -  -5  13l,2~ 0
A y  R yYechilgan bu tenglama —t - ~ - -----+ - 3-.- ,— = Dax̂  + btx  + с ax- + byX + с

koiimshdagi tenglamaning xususiy holidir. Bunday ko‘-
l inishdagi barcha tenglamalar, shuningdek

ax2+blx+c _ ax:+b}x+c _ л 
ax2+b2x +c ± ~~ax2+b4x+c ~ va

ax2+btx+c _ Ax \
H x’+byx +c ~ ax7+b2x+c ’ ^  

ko'rinishclagi (bu yerdaac^O) tenglamalami yechish sxemasi
3-misolni yechish sxemasi kabidir.

Tenglamani yeching:

5.1. (x2-5x+4)(x2-5x+6)= 120. 5.2. (x2+3)--1 (x2+3)+28=0.
5.3. t J..2 t2-3=0. 5.4. 2x4-9x2+4=0.
5.5. 5y 4-5>> ;+2=0. 5.6. x4-4x2+4=0.
5.7. (x2-2x)2~(x-1 )2+ 1 =0. 5.8. (x2+2x)2-(x+ l)2=55.
5.9. (x2+x+1 )(x2+x+2)~ 12=0. 5.10. (x2-5x+7)-(x-2)(x-3)=0.
5.11. (x-2)(x+l)(x+4)(x+7)=19. 5.12. 2x8+x4-15=0.
5.13. (2x-1 )6+3(2x-l)3= 10. 5.14. (x-2)6-19(x-2)3=216.

5.15. - £ = 4 “  + *~+ л = 2- 5-16- = 5-x + 5 x - 4 x -  5 x - 4
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х ^ х -5  . Зх 
’ xJ+x-55.17. л '..л J + гг?— g + 4  = 0. 5.18. л4 -  -т4-т' =14.

50
~1хг=Т

5.19.

5.21.

5.22.

5.23.

5.24.

5.25.

1 1_____ 1
х(х+2) (х+1)2 ТТ 
х2-13х+15 х2- 15х+15 _ J_  
х2-14х+15 х2-16х+15 — 12 

4х , Зх

5.20. (х2+2х)2-(х+1)2=55.

4х2-8х+7

х2- 2х+ 2 
х2—10х + 15 
х2- 6х + 15 

2х

4х2-10х+7
1

= 1 .

х2-2х+3 2(х2-2х+4)
4х

~ х2-12х+15 
7х = 1. 5.26. *=° + *=Ь- = 2. х-b  -  -Зх--х+2 Зх2+5х+2 х-о  х-а

6-§. BEZU TEOREMASI. GORNER SXEMASI

Bezu teoremasi. Р  (х)=а х" + а. х"~' + . . .  + а . х+а--------------------  п ' х о I п— 1 п
(а0*0) ko’phadni х - с  ikki hadga bo lishdan hosil boladigan 
r qoldiq Pn (x) ко ‘phadning x =  c nuqtadagi qiymatiga, y a ’ni 
Pn (c) ga teng: r =  Pn (c).

1-m i s о 1. P4 (x) = x4 +x3 +3x2 +2x+2 ko'phadni x - 1 ga 
bo‘lishdan hosil bo‘lgan qoldiqni toping.

Y echish .B ezu teoremasigaasosan: r = P4 (1) =1+1+3+ 
+2+2=9.

2 -m iso l.P /x )= x ;+2x2+x-a2ko‘phadnix- 2  ga boiish- 
dan hosil bo'lgan qoldiq 8 ga teng boisa, a ni toping.

Y e c h i s h . / ^  (2)=2 3+2  • 2 2+2- я 2=8  tenglikdan a2- 10 ni 
hosil qilamiz. Bundan aV 10 yoki a= -V 10.

Javob: a= ±Vl0.
Pn(x)=ajxn + xT-' + ...+ an; x+an ko'phadni x - c  ga 

qoldiqli boiishning amaliy usullaridan biri Gomer sxemasi 
(usuli)dir.

Bu usulning mohiyati quyidagicha: P(x) ko‘phadni x -
c ga qoldiqli boiishda Qn l(x)=baxn '+blxn - +fc ,x+
+Ьп ] (Ь{)Ф0 ) ko‘phad va reR  qoldiq hosil boiadi. Z>(), b ,  
. . bn 2, bn V r sonlarni quyidagi sxema yordamida topish 
mumkin:

° 0 a 2 a,,2 a n

+ 0 c\ Cb\ cb/1-3 C b n-2 С Ь пА
с К г а  о К b , bn-2 Ь «А r
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3 - m i s о 1. /\.(х)=2х5-х4-3х ’+х-3 ni x-3 ga qoldk|li 
bo'ling.

Y e c h i s h .

2 -1 -3 0 1 -3
3-2 3-5 3-12 3-36 3-109

c- 3 2 5 12 36 109 324=r

Demak, P5(x)=(x-3)(2x4+5x3+ 12x2+36x+109)+324.
4 - m i s о 1. Р 3(х)=2х3-х 2+Зх+2 ni x+l ga qoldiqli 

boiing.
Y e c h i s h .

2 -1 3 2
- 1-2 -1Ч-3) - 1-6

c= —1 2 -3 6 -4 =r

P,(x)=(x+1 )(2x2-3x+6)-4.
Bezu teoremasidan Pn(x) ko'phadni ax+b ko'rinishda-

gi ikkihadga bo'lishda hosil boiadigan r qoldiq p  j -  —) 
ga teng boiishligi kelib chiqadi.

5 - m i s о 1. />1(х)=х3-Зх2+5х+7 ni 2x+l ga boiishdan 
hosil boigan qoldiqni toping.

Y e c h i s h .  Qoldiq r = P,{- = (-  - i ) ’-  3 • (-  | ) ч  5 •

H r)  + 7 "  T  ga teng-
6.1. P(x) ko'phad D(x) ko'phadga boiinadimi:
a) P(x)=xl0<)-3x+2, D(x)=x~ 1;
b) P(x)=xl00-3x+2, D(x)=x+1;
d ) P(x)=xl00-3x2+2, D(x)=x2- 1;
e) P(x)=xl00-3x+2, D(x)=2x2-1?
6 .2 . x2"'l+a2"'1 ko'phad x+a ga bo'linishini isbotlang, 

hunda аФ0, ne N.
6.3. xP-an ko'phad x-a  ga bo'linishini isbotlang, bunda 

чф0, neN.
6.4. a) x4-3x2+ 1 ni x-2 ga; b) x5-4x3+x2 ni x-3 ga;
d) x5-4x3-x2+l ni 2x-3 ga; e) x4-3x ,+x2- l  ni 3x-4 ga 

bo'lishdagi qoldiqni toping.
6.5. m ning qanday qiymatlarida 3x4-2x’-w 2x-2 ko'phad 

v- 2  ga qoldiqsiz bo'linadi?
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6 .6 . m ning qanday qiymatlarida 3x?-4x2-m x -\  ko'phad 
.x+l ga bo'Iinmaydi?

6.7. a va b ning qanday qiymatlari 2х*+ахг+Ьх-2 ko'phad 
x2-x - 2  uchhadga qoldiqsiz bo'linadi?

6 .8 *. m va n ning qanday qiymatlarida x'+mx+n ko'phad 
x2+3x+10 uchhadga qoldiqsiz bo'linadi?

6.9. P(x) ko'phadni x-1 ga bo'lishda qoldiq 3, x-2 ga 
bo'lishda esa qoldiq 5 hosil bo'ladi. Д х) ni x2-3x+2 ga 
bo'lishda hosil bo'ladigan qoldiqni toping.

6.10. P(x) ko'phadni x-a ga bo'lishda r, qoldiq, x-b  ga 
bo 'lishda esa r1 qoldiq hosil bo 'ladi (a*b).  P(x)  ni 
x2-(a+b)x+ab ga bo'lishda hosil bo'ladigan qoldiqni toping.

6.11. Gomer sxemasi yordamida P(x) ko'phadni D(x) 
ikkihadga qoldiqli bo'ling:

a) P(x)=x2- 5 x - l , D(x)=x-1;
b) P(x)=x3-3x:+5x-6, D(x)=x-2;
d) Дх)=2х4-Зх2-5х+2, D(x)=x+1;
e) Дх)=3х5-4х3-х + 1, D(x)=x+3;
f) Дх)=3х6-4х5-х 4+х’-х 2- 1, D(x)=a-3 ;
g) P(x)=x5-x 2-5x-6, D(x)=a-2;
h) P(x)=x4-x3+2x2-5x-42, D(x)=^r+2;
i) P(x)=x5-4x2+5x-3, D(x)=x-3;
j) P(x)=xA-3 x 3+2x2- 4 x -1, D(x)=x+4;
k) P(x)=x5—4x3-3x2+ l, D(x)=a-4;
1) Р(х)=х6-5л4+3х2-5х+6, D(x)=a+2;
m) P(x)=x,-4x3+2x2-3 , D(x)=x-1.
6.12. Gorner sxemasidan foydalanib. Дх) ko'phadning 

x=a nuqtadagi qiymatini toping:
a) f(x)=x3-x 2+2, a= 1; Ь)Дх)=х4-Зх3-х+10, a-2 \
d) /(x)=x5-x4+3x2-x + 1, a= -1;
e)Дх)=х6-7х2+3х2-3 , a=3; f)/(x)=x6-5x3-4x2+8, a=4;
g) Дх)=1х8+7х7+х6+3х5+3х4+2х3+х2-х + 1, a=5.
6.13. Gomer sxemasidan foydalanib, д3+Ь3+с3-ЗяЬс ni 

ko'paytuvchilarga ajrating.
6.14. Agar a > 0 ,  b > 0 , c > 0  bo'lsa, > abc 

bo'ladi. Shuni 6.13-masala natijasidan foydalanib isbotlang.
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7-§. ALGEBRANING ASOSIY TEOREMASI

Algebraning asosiy teoremasi (Gauss teoremasi).
n-darajali (bu yerda n >  1) har qanday ko‘phad aqalli 

hitta kompleks ildizga ega.
T e о r e m a. Agar a+jii flfeO) kompleks son P(z) 

ko phadning ildizi bo‘lsa, ct-fii soni ham P(z) ko‘phadning 
ildizi bo'ladi.

N a t i j a: n-darajali P /x )  ko‘phad x -a  ko‘rinishidagi 
ikkihadlar va x2+px+q ko‘rinishidagi manfiy diskriminantli 
kvadrat uchhadlar darajalarining ko‘paytmasidan iborat:

P(i(jc)=a#(x-a)* . . . ■ (x1+px+q)"‘- . . .

bu yerda k e { 0 , 1, 2 , . . . }  me {0 , 1,2 , . . .}.
1 - m i s о 1. jc2-+-4ĵ + 15=0 tenglamaning barcha kompleks 

ildizlarini toping.
Y e c h i s h .  Algebraning asosiy teoremasidan bu 

tenglama ko‘pi bilan ikkita kompleks ildizga egaligi kelib 
chiqadi. Bu ildizlar kvadrat tenglamani yechishning odatdagi 
usuli yordamida topiladi:
x2+4x+15=0; D=42-4 -15=-44; x |2= ~4±2~VTT = -2  ±N Tl.

2 - m i s о 1. .t2+4jt+15 uchhadni ko'paytuvchilarga 
aj rating.

Y e с h i s h. Kvadrat uchhadning ildizlarini topamiz: 
v, ,= -2  ± /VII. Shuning uchun x 2 + 4л: + 15=(x + 2 -  /VTl )•
•(jt+2+f'VTT).

3 - m i s о 1. x*+4x2+ \5=0  tenglamaning barcha kom
pleks ildizlarini toping.

Y e c h i s h .  x2=t deb, /2+4f+15=0 kvadrat tenglamani 
hosil qilamiz. Uning ildizlari: / |=-2+ /V ll, f2= -2-iV ll. 
,v2= - 2 +/VTh JC2=—2—/V11 tenglamalarga ega b o id ik . 
v2+/VTi, л/2—«V11 ifodalarning qiymatlarini hisoblasak, 
berilgan tenglamaning 4 ta kompleks ildizlariga ega boiamiz 
(bu ildizlarni o'zingiz aniqlang).

4 - m i s о 1. Ildizlaridan biri 1+3/ boigan haqiqiy 
koeffitsiyentli kvadrat tenglama tuzing.

Y e c h i s h .  1+3/ son izlanayotgan kvadrat tenglamaning 
ildizi boigani uchun 1-3/ son ham uning ildizi boiadi. 
Demak, izlangan tenglam a a(.v-(l + 3 /))(x -( l-3 /))= 0  
koi'inishda boiib, bu yerda aeR . аФ0. Qavslarni ochib,
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o'xshash qo'shiluvchilar ixchamlansa, ax2— 2ax+10 « = 0  
kvadrat tenglama hosil bo'ladi. Bu esa izlangan tenglamadir. 

Javob: ax2-2ax+\0a=0, (ae R, аФ0).
7.1. Tenglamaning barcha kompleks yechimlarini toping.
a) x2-2x+2=0; f) x2+2x+17=0; j) 9x2- l  2t+5=0;
b) x2-4x+5=0; g) x2-8x+41 =0; к) 16z2-32z+17=0;
d) x2+6x+13=0; h) 9x2+6x+10=0; 1) z2+4z+7=0;
e) x2+4x+13=0; i) 4x2+4x+5=0; m) z2-6z+ 11 =0.
7.2. Kvadrat uchhadni chiziqli ko'paytuvchilarga 

ajradng:
a) x2+2x+5; d) 4z2+8z+5;
b) x2-3x+10; e) 25z:+50z+26.
7.3. Tenglamani kompleks sonlar to'plamida yeching:

7.4. Ildizlaridan biri 2-3/ bo'lgan haqiqiy koeffitsiyentli 
kvadrat tenglama tuzing.

7.5. Ildizlari 2-3/, 2 -/ bo'lgan haqiqiy koeffitsiyentli 
to'rtinchi darajali tenglama tuzing.

7.6. Ildizlari 2, 2-3/, 2-i bo'lgan haqiqiy koeffitsiyentli 
beshinchi darajali tenglama tuzing.

7.7 .x=\ soni х2"-ях',+Чих"1- !  ko'phadning necha karrali 
ildizi ekanini aniqlang.

7.8. Q uyidagi ko 'phad la rn i ch iziq li va kvadrat 
ko'paytuvchilar ko'paytmasi shaklida tasvirlang.

a) Л - 27; d )x6+64;
b) x4+ 16x2; e) x4+7x2.

8-§. YUQORI DARAJALI TENGLAMALAR

T e o r e m a :  qisqarmas kasr ( p e Z , q e N )  bo‘lsin .-y

son P n(x)=a№x"+aix n''+ ...+anlx + an k o ‘ph adn in g  ildizi 
boMishi uchun p  son ozod had a n ning, q soni esa bosh 
koeffitsiyent a() ning bo‘luvchisi boMishi zarur.

N a t i j a: p e Z  soni Pn(x) ko‘phadning ildizi bo'Hshi 
uchun p  soni ozod had an ning bo‘luvchisi bo'lishi zarur.

1 - m i s о 1. 2х!+.г-4л'-2=0 tenglamaning ratsional 
ildizlarini toping.

a) z4+5z2-36=0;
b) .r*-8x2-9=0;
d) >’4—y2—6=0;
e) t*+2i*-\5=A;

f) лл+Зх2-18=0;
g) дг4+4х2-32=0;
h) z4+z2+ 1 =0 ;
i) z6-2z3+4=0.
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Y echish. Ozod hadning barcha butun bo'luvchilari: -2; - 1; 
1:2. Bosh koeffitsiyentning barcha natural bo'luvchilari: 1; 2.

Tenglamaning ratsional ildizlarini quyidagi sonlar 
orasidan izlaymiz:

_2 - - 1- -  J-- -L  •

Bu sonlarni berilgan tenglamaga bevosita qo'yib ko'rish 
bilan, ularning ildiz bo'lish yoki boimasligini aniqlaymiz.

Tekshirish ko'rsatadiki, — j- soni berilgan tenglama-
ning ildizi bo'ladi, qolgan sonlar esa ildiz boimaydi.

Shunday qilib, berilgan tenglama faqat bitta ratsional

ildizga ega: x= -  -y.

J a v o b : ~ y .
2 - m i s о 1. Tenglamaning butun ildizlarini toping: 

2x*-x4 2x2+3x-2=0.
Y e c h i s h .  Ozod hadning barcha butun bo'luvchilari: 

-2; -1; 1; 2. Tenglamaning barcha butun ildizlarini quyidagi 
sonlar orasidan izlaymiz: - 2 ; - 1; 1; 2 .

Bu sonlaming har birini tenglamaga qo'yib ko'rib, ular 
orasidan faqat -1  songina tenglamaning yechimi ekanini 
aniqlaymiz.

Demak, berilgan tenglama faqat bitta butun yechimga 
ega: x = - l .

Javob: x= — 1.
3 - m i s о 1. x V 3 jr-l= 0  tenglamaning butun ildizlarini 

toping.
Y e c h i s h .  Butun ildizlarni -1 ; 1 sonlar orasidan 

izlaymiz. Bu sonlaming ikkalasi ham tenglamaning ildizi 
emasligini ko'rish qiyin emas.

J a v o b :  tenglama butun ildizga ega emas.

4 - in i s о 1. 2x4-x y+2x2+3x-2=0 (xeR) tenglamani 
yeching.

Y e c h i s h .  Oldingi misollardan farqli o'laroq, bu yerda 
tenglamaning barcha haqiqiy ildizlarini topish talab 
qilinayapti.

Dastlab ratsional ildizlarini izlaymiz. Ratsional ildizlar

esa - 2 ; - 1; -  A-; 1; 2 sonlar orasida bo'ladi (agar ular
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mavjud boisa). Ratsional ildizlar quyidagi sonlar ekanligiga 
ishonch hosil qilish mumkin: -1  va X  .

Shuning uchun tenglamaning chap tomonidagi ko‘phad 
(x+l)(x- -i-) = .r+ y-x -i— ga qoldiqsiz bo'linadi. Boiishni 
bajarib,

2X4 -  x3 + 2x: + 3x -  2 = |x 2 + -y-x - • (2л‘2 -  2x + 4)
ni hosil qilamiz.

Tenglamani quyidagi ko'rinishda yozib olamiz:

|x 2 + -j-x -  -j-j- (2x2 -  2x + 4) = 0.

2x2 -  2x + 4 = 0 tenglama yangi haqiqiy ildizlami 
bermaydi.

Javob: x,=—1; *,=y--
8.1. Tenglamaning ratsional ildizlarini toping:

a) 3x,-4x2+5x-18=0; f) 4x48x3-3x2-7x+3=0;
b) x3-4x2-27x+90=0; g) л4+х’+х2+Зх+2=0;
d) x4-x 3+x+2=0; h) л4-  4x3-13x2+28x+12=0;
e) 2x3-5x2+8x-3=0; i) 3.i4+4x2+5x-l 2=0.

8.2 . Tenglamaning butun ildizlarini toping:
a) л4+2х3+4х2+3х-10=0; b) x3+7x2+14x+8=0; 
d) x4-x 3+2x2-x + 1 =0 ; e) r'+x2+x+2 = 0 .

8.3. Tenglamani yeching (xeR):
a) 3x3-5x2+3x+ 5=0; b) 4x4  8x4+5x3+ 10x2-3x-6=0;
d) 3x5-6x4+4x3-8x2-3x+6=0; e) 2x5+4x4-5x3-10x2-7x-14=0;
f) Зх5- 6х4- 8дс3+ 16x2-16x+32=0; g)2x5+6xA-7x>-2 1дг-4;г—12=0.

8.4. Tenglamaning barcha haqiqiy ildizlarini toping:
a) 2x4+3x3-8x2-9x+6=0; b) 2x4-5x3-x 2+5x+2=0; 
d) 5x4-3 x ’”4x2-3x+5=0; e) 4x4-3x3-8x2+3x+4=0;
f) 3x4-4x3-7x2+4x+4=0; g) 2x4-7x3-5x2+7x+3=0.

8.5. Tenglamani yeching (xeR):
a) 8.r1+6x3- l  3x2~x+3=0; b) x3+6x+4x2+3=0;
d) 2x4-x 3-9x2+13x-5=0; e)* (x -l)3+(2x+3)3=27x3+8;
0  x3-“(2a+ 1 )x2+( a2+a)x-(a'-a )=0 ;
g) x4—4x3— 19x2+ 106x-120=0.



8 .6 . (x+a)(x+b)(x+c)(x+d)=rn (bu yerda a+b—c+d) 
ko‘rinishdagi tenglamani yeching:
a) (x+1 )(x-2)(x+3)(x-4)= 144; b) (x-l)(x+2)(x-3)(x-6)=6; 
d) (x-3)(x+2)(x-6)(x-l)=-56; e) (x+2)(x-3)(x-4)(x+3)=9;
0  (x+3)(x--2)(x-6)(x+7)= -180;
g) (x+6)(x+2)(x-7)(x-3)=-180.

8.7. Qaytma tenglamani yeching;
a) x4-3x3+4x2-3x+ 1=0; b) лл-3х3+х2+3x+1=0;
d) x M x 3+jr-4x+1 =0; e) 2xM xV 2xM x+2=0;
f) x4+2x3-x2+2x+ 1 = 0 ; g) x 4 2 x 3+x2-2x+1 = 0 .

8 .8 . Qaytma tenglamaning barcha haqiqiy ildizlarini 
toping;
a ) x4+5x3+2x2+5x+1 =0; b) 4х4+2х3+Зх2+х+1 =0;
d) 2x4+3x3-13x2-6x+8=0; e) 3x4-2x3+x2-6x+27=0.

8.9. Tenglamani yeching:
a) 8x3+36x2+54x=98.
Y e с h i s h. 8x3+36x2+54x=(2x+3)3-27 bo‘lgani uchun, 

berilgan tenglama (2x+3)3-27=98 tenglmaga teng kuchli. 
Bundan: (2x+3)3=125; 2x+5=5. Bundanx=l ekanini topamiz.

J a v o b ;  1.
b) 8x3-36x2+54x=28;
d) 16x*+32x3+ 12x2+8x-80=0;
e) x4-8x3+24x2-8x=65;
f) (x2+27)2-5(x2+27)(x2+3)+6(x2+3)2=0.
g) (x2- 1 )2+5 (x4- 1 )-6 (x2+ 1 )2= 0 ;
h) (x2-3 )2-7(x4-9)+6(x2+3)2=0.
i) (x-2)2+(x-2)(x+ 1 )+(x+ 1 )2= 0 .
Namuna sifatida f) tenglamani yechib ko'rsatamiz.
E с h i s h. Bu tenglamaning hadlarini (x2+3)2 sa boisak,

u ushbu ko'rinishni oladi; ^  5 • - + 6  = 0 .
„2+27 (x'+3)2 x2+3

у = - deb belgilasak, y2-5y+6=0 tenglama hosil bo‘ladi.
Bundan y =  2, y2= 3 larga egamiz.

= 2 , = 3 tenglamalar mos ravishda ±V21 va
±3 ildizlarga ega.

8 .10 ./[/(x)]=x ko'rinishidagi tenglamani yeching;
a) (x2-4x+6)2-4(x2-4x+6)+6=x (*).
Y e с h i s h. x2-4x+6=x tenglamani yechamiz;

x2-5x+6=0; x,=2. x_=3;



(x2—4x+6)2-4 (x 2—4x+6)—x=0 ko'phad (х-2)(х—3) ga 
qoldiqsiz bo'linadi. B oiishni bajarib, x2—3x+3 bo'lin- 
mani topamiz. (*) ni quyidagi ko'rinishda yozish mumkin: 
(x2—3x+3)(x-2)(x-3)=0

Bu tenglaina x=2, x=3 lardan boshqa haqiqiy ildizlarga 
ega emas. (*) tenglamaning hamma ildizlari: 2; 3.

~ b) (x2+2x—5)2+2(x2+2x—5)—5=x; 
v) (x2—x—3)2—(x2—x—3)—3=x;
d) (x2-8 x + 18)2—8(x2—8x+18)+18=x;
e) (x2—9x+16)2—9(x2—9x+16)+16=x;
f) (x2—3x+3)2-3(x2—3x+3)+3=x.

9-§. DETERMINANTLAR

1 - m i s о 1. Tenglamani yeching: | j x-i = 5.

Y e с h i s h. j* ^2|= x • x2 • 1 • 3 = x3 -  3 bo‘lgani uchun

tenglamax’—3=5 yoki x3=8  ko'rinishini oladi. 

J a v о b: x=2.
1 2 3

2 - m i s o l .  4 5 6  ni hisoblang.
7 8 9

l i s h. I usul:Y e c  
1 2 3  
4 5 6  
7 8 9

= 1-5-9+2-6-7+4-8-3-7-5-3-4-2-9-8-6-1 = 
=45+84+96-105-72-48=0.

11 usul: 
1 2 3
4 5 6  
7 8 9

=(—l) l+l-l- 56 
8 9 +(—1) 2-2 46  

7 9 + ( - l ) l+3-3 4 5 
7 8

= 1 -(45—48)—2(36—42)+3(32—35)= -3+ 12-9= 0 .
9.1. Determinantlarni hisoblang:

a)

b)

-3  0 
7 5

2 -1 
3 0

d)

e)

1 1

; f)
0 0

13 - 6 l - 6

- 2  3
; g)

1 0
- 3  0

h)

i)

- a - a  
a 1 +a

x
x2
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9.2. a ning qanday qiymatlarida determinantning satrlari 
proporsional boladi:

a) 1 3
2 a

a —4 
1 2 d) 7 5 

a 3 a; b)

9.3. Tenglamani yeching:

a)

9.4. Determinandarni hisoblang:

e) 0 0 
6 a

a  2 a—1 3 a  a — 1
2  a = 0 ; b) a 2 3 a II с a a + 2  a =0 .

2 3 4 a  1 a a  1 a
a) 5 - 2  1 ; d) - 1  a  1 ; f) 0 —a  — 1

1 2 3 Cl —1 Cl a  1 —  a

1 2 5 1 b 1 a —a a
b) 3 - 4  7 ; e) 0  b 0 ; g) a a —a

-3  12-15 b 0  b a —a —c
9.5. Tenglamani yeching:

X 1 0 1 2 3
a) 2 2 3 = 0 ; d) 1 2 X = 0 ;

1 2 X 1 2 4
X2 1 0 1 3 5

b) 1 1 1 = 0 ; e) 2 6 10 = 0 .
1 2 3 X4 X X

9.6. Hisoblang:

a) 2

b) 2,(7)

1 3 Г) x 2
2 5 — 1 1 - 1

x 0
2 0

, bundax-3,l(73); 

+3,(13), bunda x—2,(71).

9.7. Determinandarni hisoblang:
5 20 15 1 0 0 7 з ;

a) 2 4 8 ; b) 6 2 0 ; d) з i :
1 4 7 5 4 3 10 12

1 3 2 7 1 2 7 3 1
e) 2 1 2 ; f) 3 2 2 ; g) 3 1 2

4 12 8 10 4 8 10 12 4
9.8. Tenglamani yeching:

x  1
2 3

X 1 0 X2 1 0
a) 2 • + 3 • X2 X 0 = 0 ; b) 2  ■ 1 1 0 - 3  •x  3 

2 41 2 3 3 4 1
= 16:
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d)

JC2 1 0
1 1 0 4 2
3 4 1 3 6
1 x  31 A x -  6

67
" Г ' e)

2 4
1 2 3
2 4 6 
1 2 1

■x =1.

10-§. CHIZIQLI TENGLAMALAR SISTEMASI

\ a\xJ> b y  -  cr sistema ikki o'zgaruvchili chiziqli
\ a,x + b;y  = c2

tenglamalar sistemasi deyila. Bu yerda a r br с r a2, bv c2 lar 
haqiqiy sonlar bo'lib, ulaming hammasi bir vaqtda nolga 
teng bo‘lishi ham mumkin.

Yagona yechimga ega bo‘lgan sistema aniq sistema deb, 
cheksiz ko‘p yechimga ega bo‘lgan sistema esa aniqmas 
sistema deb ataiadi.

Echimga ega bo'lmagan sistema birgalikda bo ‘Imagan 
sistema deyiladi.

Д = \a  ̂ b, 
I a2 2

ni sistemaning asosiy detenninanti deb.

quyidagi determinantlarni esa sistemaning yordamchi 
determinantlari deb ataymiz:

Д =

д = о

T e o r e m a .  
h a ___________ h a

—»

c, b 
c, b, A = a, c,

a2 c2

A = A  = 0
'  У

yo q

sistem a
aniq

A
x

yo q

s is te m a
birgakildamas

Д
У =  -л"

a l= b l= a 2= b ^= 0 —>

ОIIОll_ —>

yo‘q yo‘q

s is te m a
aniqm as

s is te m a
aniqm as

s is te m a
aniqm as

A
„  . , \2x + ay = a + 2 ,
M i s °  l.{ (fl+ i )x + 2a>.- = 2a + 4 slstem a a n in§

qanday qiymatlarida cheksiz ko‘p yechimga ega bo'ladi?
Y e с h i s h. Teoremadan ko'rinadiki, sistema quyidagi 

hollardagina aniqmas sistema b o ia  oladi:
1) Д -  A =A =0 va o'zgaravchilar oldidagi koeffisiyent- 

lardan kamida bittasi noldan farqli;
2 ) sistemadagi 6 ta koeffitsiyentning hammasi nolga teng.



Bizning sistema uchun 2-hol o ’nnli emas. Shu sababli, 
I-holm qarash yetarlidir.

Berilgan sistema aniqmas sistema bo’lishi uchun a 
parametr quyidagi sis-temaning yechimi bo'lishi kerak:

Bu sistema yagona yechimga ega: a=3.
J a v о b: a - 3.

10.1. Sistemani o ‘rniga qo'yish usuli bilan yeching:

I30x - 10>>=^; [0,7x — l y  = 43.

10.2. Sistemani algebraik qo'shish usulida yeching: 
lx  — y =  — l, I2x + y = 2 ,  |2x+3> ' = 7,

a)l4x + .y = 6 ; b ) (—2x—y = 3 ; d )\—4 x —6y = —14;

10.3. Sistemaning asosiy determinantini hisoblang:

10.4. Sistemaning yordamchi determinantlarini hisoblang:

3,1х + 1г  = 1-

3, lx + j j  у  = 3.



10.5. Sistemani Kramer formulalaridan foydalanib 
yeching:

f 2x + 3y = —4 , I x — 2y = 0 , f x - y =  1,
aM 3x + 8y = 1; 4x — 8v = 5; J) 13 x - 3 y = -3 ;
, > \2x + l \y =  15, I2x — у = 3, f3 x -5 > >  = 0,

1 lOx — 1 \y =  9; § M x - 0 , 5 . v = l ;  k M -1 5 x  +  25y =  0;
r\\[2x —3y = —3, h Л —x + 3y = —2, , Л 2 х - З у = - 1 ,

Ix + 3y = 21; \2x — 6y = — 1; 1) \ 4 x - 6 .v = l ;

e) |2 x — 3 y=  16, 
{x + 2y = 1;

10.6. {

3 V 5 23 „ „ 

2x + by = jiL ;

3x — 5v = — 7, . .
4 V + 7y -  ]§ sistema berilgan:

a) Sistemaning har bir tenglamasi nechta yechimga ega?
b) Sistema nechta yechimga ega?
10.7. Sistemani yeching:
,{ 2 x +  ay = - 6 ,  M t a x - ( a - l)j> = 0,5, 
M o x + 8 v = 12; ' \(a -  l)x — ay = a\

\3x — ay = 6 — a,
-ax + 3y = 3 — 2a.

iO-8- {bx + 0 -2 b )^= 3 + a  sistema (1;1) dan iborat
yagona yechimga ega. a v a b  lami toping.

10.9. a va b laming quyidagi sistema cheksiz ko‘p 
yechimga ega bo‘ladigan barcha qiymatlarini toping:

j a2x  — by = a2 — b,
\ bx — b2y  = 2 + 4b.
10 .10 . a ning qanday qiymatlarida quyidagi sistema 

yechimga ega bo‘lmaydi:
( ax — 4у — a + 1,
1 2x + (a + 6 )y= a + 3
10.11. a ning qanday qiymatlarida

{(a + l)y+ 2 a y  = 2^ + 4 sistema cheksiz ko‘P yechim
ga ega bo'ladi?

10.12. Sistemani Gauss usulida yeching:
tx  + y + z =  1, (x + >- — z = - l ,

a) 2x + 3y — 2z = 7, b) h x -  2y + 4z = 9,
{ 3x + 2y + 5z = 0; 12x + 3y + 2z = 1:
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d) 2x + Ъу +4z = 5, 
I 3x — 2y — 2z = —

x - y  + z = - l ,  x - y - z  = - l ,
2x + 3y +4z = 5, e) 4x + 5.y -  3z = 6 , 
3x — 2y — 2z = —7; 2x + Зу — 2z = 3;

x -  у  + z =

f) —x + j  + z = —3—X + у  + z = -3 , o') - x  -  у + z = 3,
2x + 2у  — 3z = 3, 5x + 2y + 3z = — 4,
3x + 4y + 5z = - 6 ; 3x + 4y -  2z = -  9.

10.13. Sistemani Kramer formulalari yordamida yeching:

Y e с h i s h. Sistemaning tarkibida o ‘zgaruvchilarning 
hirini ikkinchisi orqali chiziqli ifodalab olish imkonini 
beradigan tenglama mavjud. Bunday holda sistemani o'rniga 
qo‘yish usuli bilan yechish mumkin. x - j =2  dan x=y+ 2  ni 
topib, ikkinchi tenglamada x=y+ 2  o ‘rniga qo‘yishni 
bajaramiz: (v+2 )2+>’2= 10 .

Bu tenglama >’.= -3 ,  >’2=1 ildizlarga ega. U holda 
x - v l+2=—3+2= — 1; x2= j 2+ 2= 1+2=3.

Javob: ( -1 ;—3) va (3;1).

Y e с h i s h. Bu sistemani ham o ‘miga qo‘yish usuli bilan 
yechish qulay. Ammo o'rniga qo‘yishni boshqacha yo‘l bilan 
amalga oshiramiz: x2—y:=(x—>’)(x+y) bo‘lgani uchun siste-

4S

l l - § .  CHIZIQLI BO‘LMAGAN TENGLAMALAR 
SISTEMASI

, . . fx — v = 2 , . . , .
1 - m l s о 1. | x2 + y  _  jo sistemani yeching.

sistemani yeching.



mani | * + yt 3 ko'rinishda yozib olamiz. Bu esa chiziqli

tenglamalar sistemasidir. Uni yechib. (2; 1) yechirnni topamiz.
J a v o b :  (2;1).

3 - m i s о 1. j* +~ ^  sistemani yeching.

Y echish . Bu sistemagao'rnigaqo‘yish usulini qo'llasak, 
kvadrat tenglamani yechishdan iborat oraliq masalaga kelib 
qolamiz. Bu kvadrat tenglamani berilgan sistemaga o'rniga 
qo'yish usulini qo'llamay hosil qilish mumkin. Buning uchun 
Viet teoremasiga teskari teoremadan foydalanish zarur.

x, у lar uchun jt+y=15, xy=56 bo'lsa. ular t2—15?+56=0 
kvadrat tenglamaning ildizlari bo 'ladi. t2— 15/4-56=0 
tenglamani yechib. t -1 , t=  8 lami topamiz. Demak, x = l,  
у =8  va x=S, y2- l .

Javob: (7;8) va (8;7).
3 - misolda qarab chiqilgan usul «yordamchi kvadrat 

tenglama tuzish usuli» deb atalishi mumkin.

4 - m i s о 1. | ̂ 7=^ 12 ' ’ sistemani yeching.

E с h i s h. z= —y deb olib, sistemani quyidagicha yozib 
olamiz:

j x  + z = 1,
1 xz = — 12

Yordamchi kvadrat tenglamani tuzamiz: 
f - t - 12=0 .

Bundan t= —3, t=  4 lami topamiz. U holda x  = —3, z{=4 
va z,=4, z = -3  bo'ladi. z - —у ekanini e’tiborga olib, berilgan 
sistemaning yechimlarini aniqlaymiz: x ~  —3; y = —4; ,y,=4; 
y,=3.

Javob: (—3;—4); (4;3).
, \x2 + v2 = 10, .5 - m i  s ol .  | — '2 sistemani yeching.

Y e с h i s h. I usul. Ikkiga ko'paytirilgan ikkinchi 
tenglamani birinchi tenglamaga hadma-had qo 'shib, 
(jt+v)2=16 tenglamani hosil qilamiz. Bundan x+y=— 4 yoki 
x+y=4 ekanligi kelib chiqadi. Shuning uchun berilgan sistema 
ikkita sistemaga ajraladi:



>(т)

х + у  = -  4, I х  + v -  4,
ху = 3 ( 1); 1ху = 3 (2 ).

(I) sistemani yechib, (—1;—3), (—3;—1) yechimlarni; (2) 
sistemani yechib, (1;3), (3;1) yechimlarni topamiz.

Shunday qilib, berilgan sistema ( -1 ;—3), (—3 ;-!) , (1;3) 
va (3;1) lardan iborat yechimlarga ega.

II u s u 1. Berilgan sistema yordamida o'zgaruvchi'ardan 
birining ikkinchisiga nisbatini topishga harakat qilamiz. 
lenglamalaming chap tomonlarida bir xil darajali hadlar 
turgani sababli bir jinsli tenglama hosil qilish mumkin. 
Buning uchun uchga ko'paytirilgan birinchi tenglama- 
dan 10 ga ko'paytirilgan ikkinchi tenglamani ayiramiz: 
lv:—10xy+3v2=0.

Sistemadan ko‘rinib turibdiki, y^O. Shy sababli,

hosil qilingan bir jinsli tenglamadan -y- ni topish mumkin:

1 0 — + 3 = 0 ;

X 1 1 • X  о

У  ”  T  y r ~  =

U hokla berilgan sistema quyidagi sistemalarga ajraladi:

;  V ®  № ’i  №■
Bu sistemalar bam birinchi usulda topilgan yechimlarga 

olib keladi.
f x(x+y) = 12.

6 - m i s о 1. | д х + v) _  4 sisiemam yeching.
Y e с h i s h. 5-misoldagi yechishning ikkinchi usulida

o zgaruvchilardan birining ikkinchisiga nisbatini bir jinsli 
tenglama tuzib topdik. Bu misolda ham shunday qilish 
mumkin. Biroq, bu sistema uchun o'zgaruvchilar nisbatini 
hoshqa usulda topish qulay.

х+уфО, x£0, ytQ  ekani ravshan. Shuning uchun teng- 
lamalarni hadma-had bo'lish mumkin: 

x(x + y) 12 у  x
Ж ^ уГ ~ ' T yokl

Natijada  ̂ — sistemagaega bo‘lamiz. Bu

sistema va demak, berilgan sistema ham (-3 ;—!), (3;1) 
yechimlarga ega.

J a v о b: (—3;— 1) va (3;1).
4 —  Algebra va matematik analiz...



7 - m i  s ol .  { ^ " ^ , 2" + ^ , Z ’13 sistemani yeching.

Y e c h i s h .  Sistemada x ni у bilan, у  ni esa x bilan 
almashtirsak, yana shu sistemaning o'zi hosil bo'ladi. Bunday 
sistemalar simrnetrik sistema deb ataladi.

x+y=u, xy=v deb o l i b , | Z . ’ 1 sistemani hosil qilamiz.
Bundan =4, v=3 va u = — 5, v =12.
Eski o'zgaruvchilarga qaytsak,

| ^ += 3~ 4’ va ^ x y = \2  sistemalar hosil bo'ladi.
Ikkinchi sistema yechimga ega emas, birinchi sistema 

esa (1 ;3), (3; 1) yechimlarga ega.
Javob: (1 ;3), (3;1).
11.1. Sistemani yeching:

j x - y = \ ,  jx2—3xy—2y2 = 2 , j у  — 2x = 2,
a)|x 2+ / = l ;  t))|x + 2y = 1; d )|5x 2 — у = I;
J x -2 y +  I = 0, f ) (x + y = 4, .(2X2 - x y  = 33,
Л5ху + у2 = 16; ' \ y  + xy = 6\ &’ \4x — y = \ l .

11.2. Sistemani yeching:

a) |x  + у = 5, 
\ xy = 6 ; b) Р  + у = з, 

(лу + 4 = 0; d) /х  + у = 7, 
\ху  = 12;

e)

II 
I

Г
"

X 
ъ 0 .1 х — у = 9, 

\ху  = — 20 ; g)-f x - y = 10, 
\ху = — 21 .

11.3. Sistemani yeching:

а , Ы Ч - .  b>{8* + 7 ^
|x 2+ y = l; [ x2 + y2 -  4y = 0;

d ) fx + y = l ,  ч |x  — 2y = — 3,
1х2 + лу + ^ =  1; '  \ - 2 f  + xy + 3y = 0.

11.4 . Sistemani yeching:
|x 2 + y  = 20 , u [y2 - x y = \ 2 ,

a; |x y  = 8 ; rM x 2 - x y = 2 8 ;
fx2 + ^  = 68 , [x2 + y2 = 25 -  2xy,

'  I xy = 16; g'  \y(x + y) = 10;
, j x(x + y) = 9, (5 (x + y) + 2xy = -  19,
’ | y(x + _y) = 16; n' j \5xy + 5(x + y) = -  175;

e) lx 2 + x y — 15, i) f5(x + y) + 2xy = -  19, 
l y ! + x y = 1 0 ; \3xy + x + у  = — 35;
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d)
x2 -  xy = 28, , {4x2 + >’2 -  2xy = 7,

[y2 -  xy = - 12; ' U2x — y)v = v.(2x -  = y.

11.5. Sistemani yeching: 
1Х + У + xy=  5, 

a) \x2 + >’2 + xy = 7;
, 4 j 2x2 —xy + 3x2 17,
b )\y2 —x2 = 16;

[xy + Зу2 - x  + 4y - 7  = 0, 
^ ц х у  + .y

a ) |2xV + J 
ixy+3^2'

2xy + y2 —2x —2y + 1 = 0 ;
2x>> + y2 —4x —3y + 2 = 0 , 

2x —14y+16 = 0;
—xy + У2 = 21, 
—2 xy + 15 = 0;

f 2y2 + xy — x2 = 0

^ % /3x2 + xy -2 x  + у  - 5  = 0, 
]2x2 —xy —3x —y —5 = 0 ;

p\ V  1 ЛГ л — v,
'  |x 2—лу—y2+3x+7y+3=0;

11.6. Sistemani yeching:

|2x2 + y2 + 3 xy = 12, 
}2(x + у)2 - у 2 = 14.

а» {
xy - x  + у  = 1, 
x2y — xy2 = 30;
*-2 + xy + x = 10,

+ xy + у  = 20 ;
11.7.Sistemani yeching:

lxy + x - y =  3, 
^x2_y — xy2 = 2 ;

=>{:
JX2 + xy + 2 /  = 37,
[ 2x2 + 2xy + y2 = 26.

f)

b ) j

d)

e)

x —y  = 1, 
x3- y  = 7;

I x3 + y 3 =  7,
\ x><x + v) = -

| X + v = 12;

Jx4 + /  = 82, 
ixy = 3; 
x3 + /  = 7,(x3 + y

g) \x 373 =

h)
j (x2 + У)лу = 78, 
jx4 + У = 97;

| x3 + у3 = 19,
I x _y =

11.8. Sistemani yeching:
(x + у + z = 13, 

a) x2 + y2 + z2 = 91,
[y2 = xz;

b)

5.

f ^ “ = 1. x + v
XZ 9 

X +  Z

d)lx2 + y2 + z2 = лу + .yz + zx, 
x3 + y3 + z3 = 1; e)

y + z ~ 3’ 
x  + у  + z = 0 ,
X2 + y2 + z2 = 1, 
x3 + y3 + z3 = 0 ;

f)
I X  + у  + z = 1,

X2 + y2 + z2 = 1, 
\ x4 + y* + z4 = 1;

xy = 2,
g) {̂  = 3’ zx= 6 .



12-§. MATNLI MASALALAR

1 - m a s a 1 a. Ikki ishchi birga ishlab smena davomida 
72 ta detal tayyorladi. Ishlab chiqarish unumdorligini birinchi 
ishchi 15% ga, ikkinchi ishchi esa 25% ga oshirgach, ular 
smena davomida birgalikda 86  ta detal tayyorlay boshlashdi. I 
Mehnat unumdorligi oshgac’n, har bir ishchi smena davomida 
nechtadan detal tayyorlagan?

Y e c h i s h .  Mehnat unumdorligini oshirgunga qadar 
birinchi ishchi smena mobaynida x ta detal. ikkinchisi esa у 
ta detal tayyorlagan bolsin. U holda mehnat unumdorligi 
oshgandan so'ng, birinchi ishchi x+0,15x ta detal, ikkinchi 
ishchi esa v+0,25 v ta detal tayyorlay boshlagan.

( x H- у — 72
Quyidagi sistemaga ega bo‘lamiz: j { 15^ +  1 75v = 86 .

Bundan x=40, y=32 lami topamiz. Mehnat unumdorligi 
os'ngach birinchi ishchi smena mobaynida l,15x:=l ,15-40=46 
ta. ikkinchi ishchi esa 1,25 v= 1,25-32=40 ta detal tayyorlagan.

J a v o b :  46 ta va 40 ta.
2 - m a s a 1 a. ikki sonning yig‘indisi 60 ga, nisbati esa 4 

ga teng. Shu sonlarni toping.
Y e с h i s h. x va v izlangan sonlar bo'lib, x>y bo'lsin. 

Quyidagi sistemaga egamiz:

J a v o b :  48 va 12.
3-m a s a 1 a. Ikki ishchining ikkinchisi birinchisidan

tamomlay oladilar. Agar bu ishni har qaysi ishchi yolg'iz 
o 'zi bajarsa, u holda birinchi ishchi ikkinchi ishchiga 
qaraganda 3 kun ortiq ishlashi kerak bo'ladi. Har qaysi 
ishchining yolg'iz o'zi bu ishni necha kunda tamomlay oladi?

Y e c h i s h ,  Birinchi ishchi yolg'iz o'zi ishlab, ishni x 
kunda, ikkinchi ishchi esa yolg'iz o'zi ishlab, у  kunda ba-

jarsin. U holda birinchi ishchi bir kunda ishning — qismini,
] *

ikkinchi ishchi bir kunda ishning y -  qismini bajaradi.

Bu sistemadan x=48, y= 12 ni topamiz.

1 -y  kun keyin ishga tushsa, ular birgalikda bir ishni 7 kunda
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qismini bajargach, ikkinchi ishchi ishlashni boshladi. 
Ular birgalikda 7 kun ishlagan. Shu 7 kunda ishning
7 • ~ h 1 ■ -ту- = ^ — qismi bajarilgan. Shunga ko‘raл  у  xy

■y- + = 1 tenglamaga ega bo‘lamiz. Yolg'iz o'ziAX У  >— ■ <-

ishlagan birinchi ishchi ikkinchisiga qaraganda 3 kun ko'p 
ishlab, ishni tamomlaydi. Demak, jc—3 =y.
| + 7x + ly  _ j
2x xy ~ ’ sistemani hosil qilamiz. Bu sistemani

I x  — 3 = у
yechsak, x=17, v= 14 ekani topiladi.

J a v о b: Birinchi ishchi 17 kunda, ikkinchi ishchi 14 
kunda.

4 - m a s a 1 a. Oltin va kumushdan hosil qilingan ikki xil 
qotishmalaming birinchisida oltin va kumush 2:3 nisbatda, 
ikkinchisida esa 3:7 nisbatda ekanligi ma’lum. Oltin va 
kumush 5:11 nisbatda bo'ladigan yangi qotishma hosil qilish 
uchun ko'rsatilgan qotishmalami qanday nisbatda olish kerak?

2 2Y e с h i s h. Birinchi qotishmaning qismi ol-
2 2(in va 2+3 = - j  qismi kumushdan iborat. Ikkinchi qo-

7 7 7 7
(ishmaning -  py- qismi oltin va "уру = qismi
esa kumushdir.

Yangi qotishma hosil qilish uchun olingan birinchi 
qotishmaning miqdorini x bilan va ikkinchi qotishmaning 
miqdorini у bilan belgilaylik (x vay  lar og‘irlikni ifodalaydi). 

x miqdordagi birinchi qotishmadagi oltinning va kumush
2 3ning miqdori mos ravishda ~ x  va y-x ga teng. у miqdordagi

ikkinchi qotishmadagi oltinning miqdori ga, kumushning
7 7 3miqdori esa, ^  у  ga teng. Yangi qotishmaga -y- x + у

miqdorda oltin va x + -Дг у miqdorda kumush kiradi.

^ -x + i-vS 10 S xShartga ko'ra, —^ Щ . Bu tenglik yordamida —
-4-x + —у У

n i s batni topamiz •? 10

44x+ 33y=> 30x+ 35y=* 1 4 x = 2> '= * t= 4 -
J a v о b. Qotishmalami 1:7 nisbatda olish kerak.
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5 - m a s a 1 a. Mahsulot dastlab 20 % ga arzonlashtirildi. 
Yangi narx yana 10 % kamaytirilgach, hosil bo‘lgan keyingi 
narx yana 5% ga kamaytirildi. Mahsulotning dastlabki narxi 
necha foiz kamaytirildi?

Y e c h i s h .  Mahsulotning dastlabki narxi x (so‘m) 
bo‘lsin. Bu narx 20% kamaytirilgach, mahsulotning narxi 
x-0,2Qx=0,8Qx (so‘m) boiadi. Bu narx 10 % kamaytirilsa, . 
0,80x-0.100,80.t=0,72x so‘mdan iborat bo‘lgan yangi narx 
paydo bo'ladi. Bu narx 5 % kamaytirilsa, mahsulotning oxirgi 
narxi 0,72.r--0,05 0,72x=0,684x so‘m ekanligi kelib chiqadi. t

Dastlabki narx x so‘m, eng oxirgi narx 0,684x so‘m 
bo'ldi. Mahsulot л-0,684х-0,316х so‘mga arzonlashtirildi. 
0,316x so‘m x so'mning necha foizini tashkil etishini 
topamiz.

Proporsiya tuzaylik: — = — - . Bundan /?=31,6 
ekani kelib chiqadi. ’ x ^

J a vo b .  31,6%.

6 - rn a s a 1 a. Ikki xonali noma’lum son raqamlarining 
yig‘indisi 12 ga teng. Shu ikki xonali noma'lum songa 36 
soni qo‘shilsa, noma’lum sonning raqamlarini teskari : 
tartibda yozishdan hosil bo'ladigan son kelib chiqadi. 
Noma’lum sonni toping.

Y e c h i s h .  Ikki xonali noma’lum sonning raqamlari x, 
у bo'lsin, ya’ni xy = lO.v + у izlangan son bo‘lsin. 
Quyidagilarga egamiz: 

f r + v = 1 2  ,• lx + y — 12,
13^ + 36 =  yx 1 11 Ojc + У + 36 = lOy + x. slste_

madan x=4, y=8 ekani kelib chiqadi. Demak, izlangan son 
48 ekan.

J a v о b: 48.

7 - m a s a 1 a. Yuk poyezdi A shahardan В shaharga qarab 
jo'nadi (16-rasm). Oradan 3 soat o‘tgach, A shahardan В 
shaharga qarab, yo‘lovchi poyezdi yo'lga chiqdi va oradan 
15 soato‘tgach yuk poyezdidan 300 km o'zib ketdi. Agar 
yolovchi poyezdining tezligi yuk poyezdining tezligidan 
30 km/soat ortiq bo‘lsa, yuk poyezdining tezligini toping.

Yech i sh .  Yuk poyezdining tezligi x km/soat boisin. U 
holda yo'lovchi poyezdining tezligi a+30 km/soat boiadi. 
Yo‘lovchi poyezdi 15soatyurib, 15(jc+30)kmmasofani bosib 
o'tadi. Yuk poyezdi 18soatda 18x km masofani bosib o'tgan.
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Yuk poyezdi Yo'lovchi poyezdi

A
— -i s----1 --------- ---- 1----#-----

18x km *( 300 km

15(jc+30) km 1

16-rasm.

Shunga ko'ra 18.t+300=15(.x+30) tenglamaga ega boiamiz. 
Uni yechib, л:=50 ekanini aniqlaymiz.

J a v о b. 50 km/soat.

Quyidagi masalalarni kvadrat tenglama tuzib yeching:

12.1. To'g'ri to'rtburchakning balandligi asosining 
75% iga teng. Agar .shu to'g'ri to'rtburchakning yuzi 48 m2 

bo‘Isa, uning perimetrini toping.
12.2 . 15 t sabzavotni tashish uchun ma’lum miqdorda yuk 

ortadigan bir necha mashina so ‘ralgan edi. Garajda tayyor turgan 
mashinalar boimagani uchun, garaj so'ralgandan bitta ortiq, 
lekin 0,5 t kam yuk ortadigan mashinalar yubordi. Yuborilgan 
mashinalarning har biriga necha tonna sabzavot ortilgan?

12.3. Jamoa xo'jaligi 200 ga yerga ma’lum muddatda 
chigit ekib bo'lishi kerak edi, ammo u har kuni rejadagidan
5 ga ortiq ekib. ishm muddatidan 2 kun oldin tugatdi. Chigit 
ekish necha kunda tugatilgan?

12.4. Tomosha zalida 320 ta o'rin bor edi. Har bir 
qatordagi o'rinlar soni 4 ta orttirilib, yana bir qator 
qo'shilgandan so‘ng 420 ta joy bo‘idi. Tomosha zalidagi 
joylar endi necha qator boidi?

12.5. Kema oqimga qarshi 48 km va oqim bo'yicha ham 
shuncha yo'l bosdi, hamma yo'lga 5 soat vaqt sarf qildi. 
Daryo oqimining tezligi 4 km/soat boisa, kemaning turg'un 
suvdagi tezligini toping.

12.6. Ikki pristan orasidagi masofa daryo yo‘li bilan 80 
km. Kema shu pristanlaming biridan ikkinchisiga borib kelish 
uchun 8 soat 20 minut vaqt sarf qiladi. Daryo oqimining tezligi
4 km/soat boisa, kemaning turg'un suvdagi tezligini toping.

12.7. Qayiq daryo oqimiga qarshi 22,5 km, oqim bo'yicha 
esa 28,5 km yurib, butun yo'lga 8 soat vaqt sarfladi. 
Oqimning tezligi 2,5 km/soat. Qayiqning turg'un suvdagi 
tezligini toping.

12.8. Daryo yoqasidagi qishloqdan sol oqizildi. Oradan
5 soat 20 minut o'tgach, o'sha qishloqdan motorli qayiq 
jo'natildi. Motorli qayiq 20 km yoi bosib, solga yetib oldi.
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Agar motorli qayiqning tezligi solning tezligidan 12 km/ 
soat ortiq boisa, solning tezligini toping.

12.9. Suv ikkita quvurdan kelganda suv haydash qozoni 
2 soat 55 minutda to'ladi. Birinchi quvuming yolg'iz o'zi 
suv haydash qozonini ikkinchisiga qaraganda 2 soat oldin 
toidira oladi. Har qaysi quvurning yolg'iz o'zi suv haydash 
qozonini qancha vaqtda to'ldiradi?

12.10. Ikki ishchi ayni bir ishni birgalashib ishlasa, 12 
kunda tamom qiladi. Agar oldin bittasi ishlab, ishning yarmini 
tamom qilgandan keyin uning o'rniga ikkinchisi ishlasa, ish 
25 kunda tamom bo'ladi. Shu ishni har qaysi ishchi yolg'iz 
o'zi ishlasa, necha kunda tamom qiladi?

12.11. Quvvatlari har xil ikkita traktor 4 kun birga
2

ishlab jamoa xo'jaligi yerining -j- qismini haydadi.

Agar butun yerni birinchi traktor ikkinchisiga qaraganda
5 kun tezroq hayday olsa, butun yerni har qaysi traktor 
yolg'iz o'zi necha kunda hayday oladi?

12.12. Portdagi ikki kema bir vaqtda, biri shimolga qarab, 
ikkinchisi sharqqa qarab jo'nadi. 2 soatdan keyin ular 
orasidagi masofa 60 km bo'ldi. Bu kemalardan birining 
tezligi ikkinchisinikidan 6 km/soat ortiq. Har qaysi kemaning 
tezligini toping.

12.13. Har qanday uchtasi bir to'g'ri chiziqda yotmaydi- 
gan 7 ta nuqtadan nechta turli to'g'ri chiziq o'tkazish mumkin?

Y e c h i s h .  Rasmga qarang (17-rasm):

17-rasm.

Boshi A, nuqtada bo'lgan 6 ta vektorga egamiz. Boshi 
qolgan nuqtalarda bo'lgan vektorlar ham 6 tadan bo'ladi. 
Hammasi bo'lib 7-6=42 ta turli vektorlar hosil bo'ladi. Bu 
vektorlar 21 juft qarama-qarshi vektorlardir. Qarama-qarshi 
vektorlar jufti bitta to'g'ri chiziqda yotadi (Bizning misolda).

Shunday qilib, aytilgan to'g'ri chiziqlar 42:2=21 taekan.
Topshiriq. Har qanday uchtasi bir to'g'ri chiziqda 

yotmaydigan n ta nuqta orqali o'tuvchi turli to'g'ri chi-



n( fl -  1)
/iqlar soni — ^ ---  8a tengligini isbotlang. Bu tasdiqdaii

loydalanib, 12.14-12.18-masalalami yeching.
12.14. Futbol o‘yini musobaqasida hammasi boiib 55 

ta o‘yin o'ynaldi. Bunda har bir komanda qolgan komandalar 
bilan faqat bir martadan o'ynadi. Musobaqada nechta 
komanda qatnashgan?

12.15. Shaxmat turnirida hammasi bo'lib 231 partiya 
shaxmat o'ynaldi. Agar har bir shaxmatchi qolgan 
shaxmatchilaming har biri bilan faqat bir partiya shaxmat 
o'ynagan bo'lsa, tumirda necha kishi qatnashgan?

12.16. Maktab bitiruvchilari bir-birlari bilan rasm 
almashtirdi. Agar 870 ta rasm almashtirilgan bo'lsa, 
maktabni necha o'quvchi bitirgan?

12.17. Qavariq ko'pburchakning 14 ta diagonali mavjud. 
lining tomonlari nechta?

12.18. Qanday ko'pburchak diagonallarining soni 
tomonlarining sonidan 12 ta ortiq bo'ladi?

Tenglamalar sistemasi tuzib yechiladigan masalalar
12.19. Poezd yo'lda 6 minut to'xtab qoldi va 20 km 

yo'lda tezligini soatiga jadvaldagidan 10 km oshirib, 
kechikishni yo'qotdi. Poezd shu yo'lda jadvalga muvofiq 
qanday tezlik bilan yurishi kerak edi?

12.20. A va В stansiyalar orasidagi yo'Ining o'rtasida 
poezd 10 minut to'xtab qoldi. В stansiyaga kechikmasdan 
borish uchun haydovchi poezdning dastlabki tezligini 6 

km/soat oshirdi. Agar stansiyalar orasidagi masofa 60 km 
bo'lsa, poezdning dastlabki tezligini toping.

12.21. Perimetri 28 sm bo'lgan to'g'ri to'rtburchakning 
qo'shni tomonlariga tashqaridan vasalgan kvadratlar 
yuzlanning yig'indisi 116 sm2 ga teng. To'g'ri to'rtburchak
ning tomonlarini toping.

12.22. Yuzi 120 sm2, diagonali esa 17 sm bo'lgan to'g'ri 
to'rtburchakning tomonlarini toping.

12.23. To'g'ri burchakli uchburchakning gipotenuzasi 
41 sm, yuzi 180 sm2. Katetlarini toping.

12.24. To'g'ri burchakli uchburchakning perimetri 48 
sm. yuzi 96 sm2. Uchburchakning tomonlarini toping.

12.25. Ikki musbat sonning o'rta arifmetigi 20, o'rta 
geometrigi esa 12. Shu sonlami toping.

12.26. Ikki shahar orasidagi masofa 480 km; shu masofani 
yoiovchi poezdi yuk poezdiga qaraganda 4 soat tez bosadi.
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Agar yo‘lovchi poezdining tezligi 8 km/soat oshirilsa, 
yuk poezdining tezligi esa 2 km/soat oshirilsa, passajir 
poezdi shu masofani yuk poezdiga qaraganda 5 soat tez 
o'tadi. Har qaysi poezdning tezligini toping.

12.27. Oralaridagi masofa 180 km bo'lgan A va В 
shaharlardan ikki poezd bir vaqtda bir-biriga qarab yo'lga 
chiqdi. Ular uchrashgandan keyin A shahridan chiqqan poezd 
В shaharga 2 soatda yetib boradi, ikkinchisi esa A shaharga 
4,5 soatda yetib boradi. Poezdlar tezligini toping.

12.28. Velosipedchilar poygasi uchun 6 km uzunlikdagi 
masofa belgilandi. Akmal Shavkatdan o'tib ketib, marraga
2 minut oldin keldi. Agar Akmal tezligini 0,1 km/minut 
kamaytirib, Shavkat tezligini 0,1 km/minutga oshirsa, 
unda Akmal marraga Shavkatdan 2 minut oldin yetib kelardi. 
Akmal va Shavkatlaming tezligini toping.

12.29. Ikki ekskavator birga ishlab, biror hajmdagi yer 
ishlarini 3 soat-u 45 minutda bajaradi. Bir ekskavator alohida 
ishlab, bu hajmdagi ishni ikkinchisiga qaraganda 4 soat 
tezroq bajaradi. Shunday hajmdagi yer ishlarini bajarish 
uchun har bir ekskavatorga alohida qancha vaqt kerak 
bo'ladi?

12.30. Bir kombaynchi maydondagi bug'doy hosilini 
ikkinchi kombaynchidan 24 soat tezroq o'rib olishi mumkin. 
Ikkala kombaynchi birgalikda ishlaganda esa hosilni 35 
soatda o'rib olishadi. Har bir kombaynchi alohida ishlab, 
hosilni o'rib olishi uchun qancha vaqt kerak bo'ladi?

12.31. Ikkita musbat sonning yig'indisi ularning 
ayirmasidan 5 marta katta. Agar shu sonlar kvadratlari 
ayirmasi 180 ga teng bo'lsa, bu sonlarni toping.

12.32. Ikki xonali son o'zining raqamlari kvadratlarining 
yig'indisidan 11 ta kam va raqamlarining ikkilangan 
ko'paytmasidan 5 ta ortiq. Shu ikki xonali sonni toping.

12.33. Ikki xonali son raqamlari kvadratlarining yig'indisi
13 ga teng. Agar bu sondan 9 ni ayirsak, shu raqamlar bilan 
teskari tartibda yozilgan son hosil bo'ladi. Shu sonni toping.

12.34. Baliq og'irligi bo'yicha beshta qismga 
14:12:11:9:15 kabi nisbatlarda bo'lingan. Ikkinchi boiakning 
og'irligi 11,2 g ekanligini bilgan holda baliqning butun 
og'irligini toping.

12.35. Ikkita metalldan ikki xil qotishma tayyorlangan. 
Birinchi qotishmada metallar 1:2 nisbatda, ikkinchi 
qotishmada esa 3:2 nisbatda. Metallar nisbati 8:7 bo'ladigan



qilib yangi qotishma tayyorlash uchun metallarni qanday 
nisbatda olish kerak?

12.36. Tovar dastlab 20 % ga, so'ngra yana 15 % ga 
arzonlashgach, 2380 so‘m deb baholandi. Tovaming dastlabki 
narxini toping.

13-§. C H IZ IQ L I TENGSIZLIKLAR.

KVADRAT TENGSIZLIKLAR

Tengsizliklarni yeching:

13.1. 7x-3(2x+3)>2(x-4). 13.2. -^±1 <2 ~  .

13.3. >5-x. 13.4. ^<0.3(x + 7) + 2^-.

13.5. -x(x - 1) - 6>5x - x2. 13.6. Ix - 6<x+12.

13.7. 1 - 2x > 4 - 5x. 13.8. 1 - x > 2x+3.

13.9. —  < 0. 13.10. -^4—  < 0.
3 - x 2 + x

13.11. 3^ 5 < 0. 13.12. 3(x-2)+x<4x+1.

13.13. 5(x+1 )>2(x-1 )+3x+3. 13.14. -1 >3x - ̂ Z . .

13.15. 2 - <2x - Ц 4 . 13.16. (x-1 )2+7>(x+4)2.

13.17. (x+ l)2+3x2<(2x-l)2+7.

13.18. (x+3)(x-2)>(x+2)(x-3).

13.19. (x+l)(x-4)+4 > (x+2)(x-3)-x.

13.20. ^ < 0. 13.21. ̂ > 0. 13.22. - „ ^ > 0.

Parametr qatnashgan chiziqli tengsizliklarni yeching:

13.23. (я2+1 )y > 3. 13.24. - (b2+2)z < 0.

13.25. ax >-3. 13.26. ax < b.

13.27. (a-5)x > 2. 13.28. ax > b.

13.29. (2m+1 )x > 2n-l. 13.30. a(x-l) > x-2.

13.31. (a-l)x < 5a+1. 13.32. ax > a(a-l).

13.33. (2b-\)y < 4. 13.34. (2a+l)x < 3a-2.
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13.35. у ning qanday qiymatlarida:

a) kasrning qiymati  ̂ kasrning mos 

qiyrnatlaridan katta boiadi?

b) ^  kasrning qiymati - kasrning mos 

qiyrnatlaridan kichik boiadi?

d) 5_y—1 ikki hadning qiymati — !- kasrning mos 

qiymatidan katta boiadi?

e) — j j ~  kasrning qiymati 1-6у ikkihadning mos 

qiymatidan kichik boiadi?

Tengsizlikni grafik usulda yeching:

13.36. x2-4x+3 > 0. 3.37. x2-6x+5 < 0.

13.38. -5x2+3x+2 >0. 13.38. -x2+x > 0.

13.39. x2+x+1 < 0. 13.40. x2-x+1 > 0.

13.41. x2-6x+10 < 0. 13.42. -3x2+2x+1 > 0.

13.44. a ning qanday qiymatlarida (a-l)x2-(a+l)x+ 
+(g+1)>0 tengsizlik x ning barcha haqiqiy qiymatlari uchun 
bajariladi?

13.45. a ning qanday qiymatlarida (2-а)х2+2(3-2й)х- 
-5c?+6 < 0 tengsizlik x ning hech bir qiymatida bajarilmaydi?

33.46. a ning (я-3)х2-2(3д-4)х+7а-6=0 tenglama 
yechimga ega boiadigan barcha qiymatlarini toping.

Parametrli tengsizliklarni yeching:

13.47. Ax2—x—1 > 0. 13.48. kx2+12x-5 < 0.

13.49. x2+kx+3 < 0. 13.50. x2 - 2x+k > 0.

13.51. kx2+kx-5 < 0. 13.52. x2 > a.

13.53. x2+(2k+3)x+k2+4k+3<0. 13.54. kx2+(2k)x+k+2>0.

13.55. (k+2)x2+2(k+1 )x+k-1 >0.

13.56. - * ^ * 7  6 >* + 6(2 к - 1).

Tengsizlikni yeching:

13.57. 3x2-7x+4 < 0. 13.58. 3x2-7x+6 < 0.

13.59. 3x2-7x-6 < 0. 13.60. x2-3x+5 > 0.

13.61. x2-14x-15 > 0. 13.62. 2-x-x2 > 0.
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14-§. R4TSIONAL TENGSIZLIKLAR

Tengsizliklarni yeching:

14.1. x2—4x+45 > 0. 14.2. x2+2x > 6x-l5.

14.3. x2-\ lx+30 > 0. 14.4. 3x2-4x+3 > 0.

14.5. 3x2-5x-2 > 0. 14.6. 5x2-7x+2 < 0.

14.7. 3x2-7x-6 < 0. 14.8. 3x2-2x+5 > 0.

14.9. (jc—2)(jc—5)(jc— 12) > 0. 14.10. (x+7)(x+l)(x-4) < 0

14.11.x(x+l)(x+5)(x-8)>0. 14.12. (x+48)(x-37)(x-42)>0.

14.13. (x+0,7)(x-2,8)(x-9,2)<0. 14.14. (jr-16)(x+17)> 0.

14.15. ( x - (x2 - 121) < 0. 14.16. x3-25x < 0.

*4.17. x3-0,001 > 0. 14.18. (x2-9)(x?-l) > 0.

14.19. (x2-l,5x)(x2-36)< 0. 14.20. (x2+17)(x-6)(x+2)< 0. 

14.21. x(2x2+1 )(x—4) > 0. 14.22. (x-l)2(x-24) < 0.

14.23. (x+7)(x-4)2(x-21) > 0. 1 4 .2 4 .+ l  > 0.

14.25. A±16 < o. 14.26. -4—  - > 0.
x- 11 3 - x

14.27 0. 14.28. (x-1 )2(x-2)3(x-3)4(x-4)5 > 0.

14.29. (x-1 )2(x+1 )3(x - 2 )4(x - 4 )5> 0 .

54.30. (x+2)2(x-l)3(x-2)7 < 0. 14.31. x3(x+1 )2(x—4)3 > 0.

14.32. (x-1 )4(x+1 )2 < 0. 14.33. (x-0,5)(x+0,5)2(x-2) > 0.

14.34. x2(x2-1 )(x+1) < 0.

1 4 . 3 5 . ' >  0. 14.36. ^ z l^ z 2 H x + 5 )>  q

1 4 . 3 7 . з j !(x~1) < 0. 14.38. —  • < 0.

14.39. iL ~ x}ixz:.2L  >o. 14.40. (11 —x)3(x— 1.5 ) > 0 .
12 — 3x

14.41. (2-3x)(4x+5) < 0. 14.42. (2-3x)(4x+5)(3-4x) > 0 .

14.43. (3-4x)(5-6x)(x-7)<0. 14.44. (3-4x)2(4-7x)3(x+5)>0.

14.45. (13-9x)3( 11 -8x)4(5-x)<0. 14,46. > 0.



14.51. *2̂ 2+~[3 < 0- 14.52. f xt - Xx - \—  > 0.

14.53. х"-5х2+4 < 0. 14.54. x*-2x2-63 < 0.

14.55. 2 < 1. 14.56. x l_  ] < 2.

14.57. 4*+ 3 < 6 14<58> _ 5xz 6 ]
2x — 5 x + 6

14.59. 5x~ 1 < 1. 14.60. < - 4-
x2 + 3 x2 + 1 2

14.61. x + l < 1. 1 4 . 6 2 . >  0 •
(x 1) 2x2 + 4x+5

14.63. x2 + 6 * ~ 7 < 2 . 14.64. — XL~^X+J  > 0. 
x2 + 1 -2x2 + 3x +2

14.65. x+l  + 3A ±_L  > o. 14.66. 2x2 + -1 > 0. 
x—5 2 x

14.67..xl~ XfT 6 > 0. 14.68....-f ~,5,x + 6, n < 0.
X2 + 6x x2 -  1 lx + 30

14.69. * ~ }  < x 14.70.-- < ———*— .
x+ l x + 2 x — 3

1/1 7 i 14лг 9x 30 .  « j 15 — 4x л 
3FTT ~x=^I < a  14-72* x’ _ x _ 12 < 4 -

1173  ̂ ^  1f17i1 (2 — x2)(x — 3)3 'sa
14-73‘ x2 — 5x + 6 - 2- 1474- (x+l)(x2- 3x — 4) °-

1 4 . 7 5 . - ^ ^ < 1 .  14.76.2

I4-77- ^ r £ ^ - r-  14-7 !й д Г э т > |<0'

14.79. (x2+3x+l)(x2+3x-3)>5.

14.80. (x2-x-l)(x2-x-7) <-5.

15-§. M O D U L QATNASHGAN TENGLAMALAR

1 - m i s о 1. Tenglamani yeching:

a) 1x1= -2,5; b) 1x1=2,5; d) lx2—11=0.

Y e с h i s h. a) lxl>0 bo'lgani uchun tenglama yechimga 
ega emas.

b) lxl=2,5 <=> x=±2,5. Javob. x=±2,5.

d) lx2—11=0 <=>x2-l=0. Javob. x=± 1.

2 - m i s о 1. Ix2+2x-3l= 2x+x2-3.
Yech i sh .  [Дх)1=f(x) ko‘rinishdagi tenglamaga egamiz. 

Bu tenglama Дх)>0 tengsizlikka teng kuchlidir:
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1х2+2х-31= 2х+х2-3 ; 
2х+х2-3>0; 

(х-(-3))(х-1)>0 (18-rasm).

18-rasm.

J a v o b .  (—op;—3]u[ 1;+ °°).
3 - m i s о 1.1 x2+2x-3 \ = 3-x2-2x tenglamani yeching. 
Yech i s h  \fix) \ = -fix) ko'rinishidagi tenglamaga ega- 

miz. Bu tenglama Дх)<0 tengsizlikka teng kuchli (19-rasm):

I x2+2x-3 I = -(x2+2x-3); x2+2x-3<0; (x-(-3))(x-l)<0.

-3 1
19-rasm.

J a vo b .  [—3; 1 ].

4 - m i s о 1. а2-5Ы+6 = 0 tenglamani yeching. 

Y e c h i s h .  1-usul .  Ixl2=x2 ekanidan foydalanamiz:

Ы2-5Ы+6 = 0;
Ixl -- t\ 

t2-5t+6 = 0; 
tx=2 ; t2=3;
1x1=2 ; 1x1=3; 

x, =2, x2= -2; x3=3, x4= -3.

J a vob .  ±2; ±3.

2- u s u 1. Modulning ta’rifidan foydalanamiz:
I x2 - 5x + 6 = 0, , . I x2 + 5x + 6 = 0,
( x> 0 Уок1 U < 0-

Bu sistemalarni yechib, ±2; ±3 ildizlarni topamiz.

5 - m i s о 1. I3x—81 + I3x—21 = -3 tenglamani yeching.. 

Yechish. I3x-8I > 0,13x-2I > 0 => yechim yo’q. Javо b. 0.

6 - m i s о 1.13x—81 + I3x—21 = 3 tenglamani yeching.
2

Y e c h i s h .  3x-8=0, 3x-2=0 tenglamani yechib, x= 2-j 

va x=-̂ - sonlarni topamiz. Ular son to‘g‘ri chizig‘ini



uchta oraliqqa bo‘Iadi. Tenglamani shu oraliqlaming har 
birida yechamiz:

2

x < t

13л-81 =  8-3.v 

13 a —21 =  2-3.v 

(8—Зл)+(2—3 v)—3 

7 2 

“F T

~ l ~  x <  T  

13 a—81 = 3.v-8 

13a—21 =  2 - 3  x  

(3a-8)+(2-3x )=3 

0-x =  9

^  0 2 

x T  

13 a—81 =  Зл-8 

13 a —21 =  3a-2 

(3a-8)+(3a-2)= 3

6a  =  13 0 

a  =  2 -r < 2 j -

0 0 0

J a v о b. 0 .

7 - m i s о 1. 12+3x1 = 14+2x1+Ix—21 tenglamani yeching.
Y e с h i s h. (4+2x)+(x-2) = 2+3x ekanini ko'risn qiyin 

emas.
l/(x)+g(x)l = l/(x)l+lg(x)l tenglama/(x) g(x)>0 tengsizlikka 

teng kuchli ekanligidan fovdalanamiz: 
l(4+2x)+(x-2)i = l4+2xl+lx-2l;
(4+2x)(x-2) > 0 ;
2(x+2)(x-2) > 0 .

20-rasm.

Javob: (-°°;-2]u[2;+ °°).

i/(x)| =a(c<e R ) ko‘rinishdagi tenglamani yeching:

15.1. Ixl =-2. 15.7. |2x-5|=-l. 15.13.1x2-3x+li =1. 

15.2.1x1=2. 15.8.1 2x-5l =1. 15.14.1 x3-x! =0.

15.3.|x!=0. 15.9.1 2x-5| =0. 15.15.1 x*-x| =0.

15.4. ix-l!=-2. 15.10. |3-x|=-l. 15.16. jx2| =9.

15.5.! x— 11 =2. 15.11.1 rt+xl =-2. 15.17.! x2-l| =0.

15.6.1 x-11 =0. 15.12.14—xj =0. 15.18.1 x-1 x! I =0. 

!/(x)| =/(x) ko'rinishdagi tenglamani yeching:

15.19. | 3x2-7x+4| =3x2-7x+4. 15.20.! x2-14x-15| =x2-14x-15.

15.21.1 2-x-x2| =2-x-x2. 15.22.! Зх2-7х+б| =3x'-7x+6. 

|/(x)| —-fix) ko'rinishdagi tenglamani yeching:

15.23. i Зх2-7х+б| =7x-6-3x:. 15.24.1 x4-*2! =x2-x4.

15.25.1 -x2-4x-4| =x2+4x+4.

15.26. ! (x-l)2(x-2)(x-3)| -(x-1 )2(2-x)(x-3).
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Ix2+2x-3l= 2х+х2-3; 
2х+х2-3>0; 

(х-(-3))(х-1)>0 (18-rasm).

-3
18-rasm.

J a v o b .  (—op;—3]u[l ;-+■ °°).
3 - m i s о 1.1 x2+2x-3 I = 3-x2-2x tenglamani yeching. 
Yech i s h  \fix) [ = -fix) ko‘rinishidagi tenglamaga ega- 

miz. Bu tenglama Дх)<0 tengsizlikka teng kuchli (19-rasm):

Ix2+2x-3 | = -(x2+2x-3); x2+2x-3<0; (x-(-3))(x-l)<0.

J a vob .  [-3:1].

4 - m i s о 1. х2-5Ы+6 = 0 tenglamani yeching. 

Y e c h i s h .  1 - usu l .  Ixl2=x2 ekanidan foydalanamiz:

lxl2-5lxl+6 = 0;
Ixl -1;

Bu sistemalarni yechib, ±2; ±3 ildizlami topamiz.

5 - m i s о 1. I3x—81 + 13x—21 = -3 tenglamani yeching.. 

Yechish. I3x-8I > 0,13x-2I > 0 => yechim yo'q. J a v о b . 0.

6 - m i s о 1. I3x-8I + I3x—21 = 3 tenglamani yeching.

-3
19-rasm.

f-5t+6 = 0; 
t{= 2 ; t2~3; 
1x1=2; 1x1=3;

2
Y e c h i s h .  3x-8=0, 3x-2=0 tenglamani yechib, x= 2-r

j
va x=-j- sonlarni topamiz. Ular son to‘g‘ri chizig‘ini



15.69. \}u + ,v = 7’ 15.71., ,, , ,
I |w — v| = 2 . l [ y j -x- l - l

Sistemani yeching:

2и + v =  7, 1 с  -л IУ + x  -  I -  О,

15.70. {?“ / г  1’ 15.72. { f  li+ {’ = 
l |« - 2vj = 2 . l2x-y  = 1.

15-тзи Ж :  l ^ - V . o 0-

15.77. ! x:+x-11 =2x-1 tengjamaning x<-^~- shartni 
qanoatiantiruvchi barcha yechimlarini toping. J

15.78. a ning ( + ~ 1)У= а ~ 4, sistema yagona
( 2\x + 1| = ay + 2 

echimga ega bo‘ladigan barchaqiymatlarini toping. Sistema
ning yechimini toping.

f ax + (a - l)v = 2 + 4a,
15.79. a ning | 3jxj + 2y = a-5  sistema yagona

echimga ega boiadigan barcha qiymatlarini toping. 
Sistemaning yechimini topmg.

15.80. Tenglamani grafik usulda yeching:
a) I x\ = x+1; d) I 3x-11 =3-x;
b) I x+l| = x+3: e) I 3x+l| =5+6x.

lo-§. M O D U L QATNASHGAN TENGSIZLIKLAR

1 - m i s o I. lx—31 > x+2 tengsizlikni yeching.
v  и ■ и I oi fx-3, agarx> 3 boisa,, . ,
Y e с h l s h. 1х-31=Г „ , ,, bo Igani uchun

(3-x, agarx< 3 bo Isa 6

(x-3 > x+2 va {3-1 > x+2 sisternaiar hosil boiadi. 

Birinchi sistema yechimga ega emas, ikkinchi siste

maning yechimi xe (-°° ; -y-) dan iborat.

J a v o b .  xe (~°° ;

2 - m i s о 1. Ix2-5x+6l < x2-5x+6 tengcizlikni yeching. 
Y e c h i s h .  |/(x)l</(x) tengsizlik \f(x)\=f(x) tenglamaga

va demak, /(x)>0  tengsizlikka teng kuchli ekanligidan 
foydalanamiz: 

x2-5x+6 > 0.
Bu tengsizlikning yechimlarini topamiz: (-«; 2]u[3;+°°). 
J a v o b :  (~°°;2]u[3;+°o).
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3 - m i s о 1. Ix-5x+6l > x2-5x+6.
Ye ch i sh. j/(x)l >/(x) tengsizlik fix) ifoda o'z ma’nosim 

yo‘qotmaydigan barcha x lar uchun o iin li ekanligidan 
foydalanamiz:

x2-5x+6 ifoda barcha xe R da ma’noga ega.
Ja v о b: (-°° ; + 00).

4 - m i s о 1. Ix2-5x+6l > x2-5x+6 tengsizlikni yeching.
E ch i sh. fix)\ > fix) tengsizlik/(x) < 0 tengsizlikka teng 

kuchli ekanligidan foydalanamiz: lx2-5x+6l > x2-5x+6; 
x2-5x+6 < 0; xe (2;3).

J a v о b: (2 ; 3).

Tengsizlikni yeching:

16.1. Id < 1.
16.2 . I d < 1 .

16.3. Id  >1.

16.4. Id >1.
16.5. Id  <0. 

16.6.1 d <0.

16.7.1 d <-3.

16.8.1 d >-1.

16.9.1 d >-1 ■

16.10. i d <3 .

16.11. i jc-ll <0.

16.12.|2x 3| <0.

16.13. -3|x-4| <0.

16.14. 3|x-4|<0.

16.15. 3|x 4| >0.

16.16. 13|x-4| >0.

16.17. ix2-l|<0.

16.18.1 x2—it >0 .

16.19. |x3--8| >0.

16.20. Vx2 <1.

Tengsizlikni modulning ta’rifidan foydalanib yeching:

16.21. 2|x+10| >x+4.

16.23. x2-7jc+12<| x-4|. 

16.25. i x2+3jd >2-x2. 

Tengsizlikni yeching: 

16.27.! jc-21 <2x-10.

16.22. 3|x-l| <x+3. 

16.24. x--5x+9>l x-6l . 

16.26.1 x’-6x+8i <5x-x2.

16.29. ! 4 ^ M !! x2 + x + 11 

16.31.12x-7| <5.

x + 4

< 3.

16.33. < 1.
x + 2 

16.35.1 x+ ll +4>2|л|.

16.37. | jc-2| +1 3-x| >2+x . 

16.39.15—jd <1 x-2| +i 7—2jd.

2x

16.28.

16.30.

16.32.

16.34.

x2-x-3l <9. 
x2- 1

X

2x-l| <| x—

+ 12 < 3x

16.41. |x3-l|>l-x. 16.42. 

|x -  2|

13-2jd >14x-9l.

16.36.1 2x+3! >N-4x-l. 

16.38. |x- l|>|x+2| -3.

16.40.1 x-6| <| x2-5x+9l.

-5
>- 1

16.44. 153ГГ-6” - 3 • 16.45.

16 .43 .^^ ! < 3.

x2 - 5x + 4
— -- < 1
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16.48. > |х + 1|. 16.49. - 0 ^ -  < W •

16.50. х2<|1- Ц  • 16.51.
1 х2 +|х-5|

16.46. К ~  I х + 1; I >1. 16.47. х' ~ W ~ 6 > 2.
\х- +3х +21 х - 2

16.52. K ~ 2ixl +i - > 1.

x+l! >|х+2| +|х| -3.
х2 + |х + 2

16.53. |х-1|-|х-2| +
16.54. I х-11 -1 х-2| +| х—3| <3+1 х-4| -| х—5|.

16.55. I х+2| — I х+1| +|x|>-|+|x-l|-ix-2|.

17-§. IRRATSIONAL TENGLAMALAR VA IRRATSIONAL 
TENGLAMALAR SISTEM ALARI

1 - m i s о 1. л/х + 3 + V2x- 7 - - 5 tenglamani yeching. 
Ye ch i sh. Vx + 3 > 0 , V2x - 7 > 0 bolgani uchun

tenglama yechimga ega emas.
J a v о b. 0.

2 - m i s о 1. vl5 + Vx~- V7 = 2,5 tenglamani yeching.

Y e с h i s h. x ning joiz qiymatlarida Vx -V7 > 0 boigani

uchun Vl5 + VjT^V1 > V15 + 0 > 2,5.
J a v о b: 0.
3 -m i s o l .  Vx-7 + V 7-x=8  tenglamani yeching.
E ch i sh. Tenglamaning aniqlanish sohasi: {7}, x=7 soni 

yechim boia olmaydi.
J a v о b. 0.
Tenglamani mantiqiy mulohazalar yuritib yeching:

17.1. Vx+"2 + V2x- 1 = -3. \ 1 .2 .4  + < 2 y ^ b =  \.
17.3. 6 - Vx + VI = 7. 17.4. л/10 + Vx- V3 =  3.

17.5. Vx - 3 + V2 - x = 5. 17.6. Vx - 4 + V4 - x = I.

17.7. Vx - 4 + V4 - x = - 1. 17.8. Vx + 4 + V- x - 5 = 0. 

Tenglamani aniqlanish sohasini topish bilan yeching:

17.9. x + Vx- 1 +2 = Vx^T. 17.10. V-x2 + x + 6 = 2x-7.

17.11. V-x2- Зх- 2  = x- 1. 17.12. Vx2-4x+3 = V5x-6-.

17.13. V2x: - 7x + 3 = 17.14. V>̂ _3-6V2_ 3 ’=8.

= V5x-2-x2.

17.15. (x2- l)V 2x^l = 0 . 17.16. (x2-4)Vx+ l =0 .

17.17. (9 - x2)V2 - x =  0 . 17.18. (16 -x2)V3~x =  0 .

17.19. V2x- 3 - Vx + 3 = 0.
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(Л*)
Z<x)

Tenglamani 4j{x) = g(x) tenglama bilan 

g(x) > (f^X̂  ' sistemaning teng kuchliligidan foydalanib 

yeching:

17.20. V l~2~x = x . 17.21. V7~T=x- 1.

17.22. x vxTT = 5. 17.23. 21 4 V2x~7 = x.

1724. 1 -VT + 5x = x . 17.25. 2vx+T = x + 2.

17.26. 4'Jx+~6 - x + 1. 17.27. V4T 2x-x2 = x - 2.

17,28. V37 - x2 + 5 = x. 17.29. v6 -- 4x x2 = x + 4.

17.30. VT + 4x - x2 = x - 16.

Tenglamani yangi c.‘zgaruvchi kiritib yeching:

17.31. x2 - 4x + 6 = -i2x^TxTl2.

17.32. 2x2 + За- sV.r- + 3x + 9 + 3 =  0.

17.33. x2 + Vx2 + 2x +"8 = 12 - 2x.

17.34. 2x2 + V2X2 - 4x + 12 = 4x + 8.

17.35. 3x2 + 15x + 2Vx2 + 5x + 1 = 2.

17.36. Vx + 2 VF= 3 . 17.37.' Vx2-- Vx- 6 = 0 .

_ _____
Я/Зс + 2 5 ~ * " ^ ’VT0-2x

17.38. ■jrJ 7- + ^ c-^-  = 2 . 17.39. ггтгДг-- VlO - 2x = 2.

,7 M - 'r27x+ w2^ n = 2- 3 I B f  - 4

Tenglamani darajaga ko‘tarish usuli bilan yeching:

17.44. VxTT = 8 - VTT+T

17.45. Vx + Vx + ГТ + Vx - Vx + 11 = 4.

17.46. Vx2 + 1 + Vx2 - 2x + 3 = 3.

17.47. Vx2 + x - 5 + Vx2 + 8x “ 4 = 5.

17.48. V4x^3 + V5x + r = VT3x + 4.

17.49. Vx+5 + Vx + 3 = V2x + 7.

17.50. Vx + 34 - Vx“ T = 1 .
17.51. Vx+ Vx- 16 = Vx - 8.

17.52. VxT5 + TxT6= V2x+ 11.

17.53. VxTT + V3xTT = Vx^T.



17.55. л/5хТУ- Ь х-  12= 1.

17.56. w ^ 4 m  + w + iT + i = 4.

17.57. V24 + Vx- л/5 + Vx = i .

17.58. s x ^ lx -  M2x2 - lx  + 6 = 0.

17.59. VxT34- Vx^3 = 1.

17.60. "Vx + 45 — йГЛб = 1.

Tenglamani «qo'shmasiga ko'paytirish» usuli bilan yeching:

17.61. V3x2 + 5x + 8 - V3x2 + 5x + 1 = 1.

17.62. V3x2 - 2x + 15 + V3x2 - 2x + 8 = 7.

17.63. V xM ^-V x^T  = 2 . 17.64. Vl5-x + V3-x=6. 

Irratsional tenglamalarni yeching:

17.65. Vx2 + 3x-3 = 2x-3.

17.66. V9x2 + 2x-3 = 3x- 2.

17.67. (x + 2)(x - 5) +3Vx(x+ 3) = 0.

17.68. Vx + 2Vx - 1 - Vx - 2Vx - 1 =  2 .

17.69. Vx - 3 - 2Vx - 4 + Vx - 4Vx - 4 = 1.

17.70. V5xT7- VjH7!  = V3xTT.

17.71. V F R  + 2VxTT = Vx + 20.

17.72. ^xTT + 'VFT  = 3V5x.

17.73. Vx^2 + Vx+3 = V2x+1.

17.74. V(3 - x)2 + V(6 + x)2 - 4/(3 - x)(6 + x) = 3.

17.75. VxTT- V x^l = 17.76. Vx+T = fl.

17.77. V ^ f I = V ^ 7 .  17.78. 2 V ..= 3.
Vx-fl V x+  fl

17.79. V7^x- Vx--3 = a . 17.80. V2x^l - x + a = 0.

17.81. x + ,?■* = V2 tenglamani yeching.
V2 + x-

Irratsional tenglamalar sistemasini yeching:

17.84. N7 + 2  “  2’ 17.85.lix + y = 2.

- 1+ |7+ j

118



17.87.

17.89.

■ х + у + xy = 9.

17.88. /л/х —Vy = 2,
Ixy = 27.

17.91.

n  n-7 fxVCxT^P = 3x,
lx(V(x-y)2- 1)2 = 0.

17 Q3 I х “  У +  ^  =  2, 
ixV F ^4 i?=0 .

jVF + у = 5, 
b *- x= 7 .

fx + j =  9,

t̂V_x + V7= 3.

~r^= Vx + y-Vx-y, 

Vx + y-Vx-y,

18-§. IRRATSIONAL TENGSIZLIKLAR

1 - m i s о l. Vx + 5 > - 8 tengsizlikni yeching.
Y e с h i s h. Vx + 5 > 0 bo‘lgani uchun Vx + 5 >-8 

tengsizlik o'zining aniqlanish sohasidagi barcha x lar uchun, 
ya’ni x >-5 da bajariladi.

J a v о b. [-5;+°°).

2 - m i s о l. Vx2 - 3x + l < 0 tengsizlikni yeching.

Y e с h i s h. Vx2 - 3x + 1 > 0 boigani uchun berilgan 
tengsizlik yechimga ega emas.

J a v о b. 0.

Tengsizlikni mantiqiy mulohazalar yuritib yeching:

5. 18.2. V x m > - 1 .18.1. VFT3>

18.3. Vx2

2x + 4 > 0.18.5. Vj?~

18.7. Vx2—6x+9>0.

18.9. Vx2 — 2x + 3 >

18.11. Vx

18.13.

18.15.

18.17.

18.19.

18.21.

I
T

0,3.

4 + V3 - x> 0.

Vx + 4 + Vx + 3 >0 . 

Vx2 — 3x + 2 >0 .

Vx2 + x + 1 > 0.

V5x — 6

VF

18.23. (x -

-  1 -

l)VF

- x2 < 0 . 

x2 > 0 .

x — 2 > 0.

18.4. Vx2 2x + 4 < 0 .

18.6. Vx2 - 2x + 4 > 0.

18.8. V|x - 2| + x2 + 4 < 0 .

18.10. Vx2 > 0.

18.12. Vx — 4 + V3 + x < 0.

18.14. VxM7- > 0.

18.16. My2 + 4y + 1 > 0.

18.18. V5x - 6 - x2 > 0 .

18.20. V-4x2 - 12x - 9 > 0 .

18.22. V5x- 18 ~x2~> 0 . 

18. 24. (3—x)Vx2 + x —2 < 0 .
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0 . 18.28. < о .
ИГ-Х л/4х2 - 19х + 12

18.29. > о. 18.30.^  I  ?---< 0 .
Vx- — 4х + 3 + 2х 3

Е s 1 a t m a la г:

1)2,1 ’'(fix) V g(x) ko'rinishdagi tengsizlikni (bu yerda V 
ni <, >, <, > larning istalgan bittasi deb tushunamiz) 
yechish uchun fix) V g2,,+l(x) tengsizlikni yechish kifoya; 

2n,--- |/(X)>0,
2) лlfix)<g{x) tengsizlikni yechish uchun [ g(x)>0 ,

sistemani yechish kerak; ч(х)<Е2п(х)

2nr—  f/(X)-0’3) V/(x)<g(x) tengsizlikni yechish uchun  ̂g(x)>0,
sistemani yechish kerak; I /(x)<g2n(x)

4) ' V/(x)>g(x) tengsizlikni yechish uchun | ё(х) < 0,

(x) > 0  ̂ “
va | дД > g2r,<x) sistemalami yechish kerak;

18.25. (х + 2)Vx2 — 2х - 3 > 0. 18.26. (1 — x)V6 +х — х2 < 0.

0 .
5) 2mV^x)>g(x) tengsizlikni yechish uchun [дх/ > 0

va {fix) > g2"(x) s*stcma'arn' yechish kerak. Bu sistemalar

yechimlari to‘plamlarining birlashmasi berilgan tengsizlikning 
yechimlari to'plami bo'ladi.

Quyidagi irratsional tengsizliklarni yeching:

18.31. Vx + 7 < x. 18.32. V9x - Ж < x.

18,33. Vx2 + 4x + 4 < x + 6 . 18.34. V2.x2 - 3x - 5 < x - 1.

18.35. 'Гх + ТЯ < x + 6 . 18.36. V(x + 2)(x - 5) < 8 -x.

18.37. 1 - Vir+Tx2 > 2x. 18.38. VFTx^TT^ x.

18.39. V2x + 4 > x + 3. 18.40. Vx2 + x - 2 > x.

18.41. V9 - 24x + 16x2 > 8. 18.42. V(x + 4)(x + J) > 6 - x.

18.43. Vx2 - 5x- 24 >x+2 . 18.44. 3v6 + x~ x > 4x- 2 .

18.45. Vx2-x-2  > 2x+3. 18,46. Vx2 - 4x > x - 4.

18.47. Vx2 - x-6~> x + 5. 18.48. Vx2 - 5x + 6 > x + 1 .

18.49. Vx2̂—7x+12 >l-x. 18.50. V3x2 + 13x + 4>x-2. 
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Tomonlarida nomanfiy ifodalar hosil qilib yechiladigan 
tengsizliklarni yeching:

18.51.3 Vx-VxT3> 1.

18.52. Vx + 3 + Vx + 2 - V2x + 4 > 0 .

18.53. Vx^6^VT0Tc > 1.

18.54. Vx + 3 - Vx - 1 > V2x - 1.

18.55. V3x2 + 5x + 1 - V3x2 + 5x + 2 > 1.

18.56. Vl -x< V5-x.

18.57. JV5x- 1 < V lF .

18.58. Vl -X-’ + 1 < V3 - x 2.

18.59. Vx + 3 < Vx + 1 + Vx - 2 .

18.60. Vx + 2 Vx - 1 + Vx - 2 Vx - 1 > - 3 

Tengsizlikni yeching:

18.61. Vx2 - x - 1 2 < 7 - x .  18.62. Vx2 - 5x + 6 < 2x - 3.

1 8 .6 3 .^3 <  1 . 18.64. VxTJx - Vx - Vx > 1 ,5 r - . 
x ’ Vx + Vx

18.65. Vx2-5x + 6 +,■■■■■ *-■ > 2.
Vx? — 5x + 6

18.66. —==!===- + V3x + 2 > 2.
V 3x — 2

18.67. Vx2 - x - 2 -> 2.
Vx- — x — 2

18.68. V T 4 7  + _ _ L _ -  < 2 .
___V3 — 4x

18.69. Vx* + 4x + 4 < x + 6 .

18.70. V16x2 - 24x + 9 < V4x2 + 12x+ 9.

18. 71. Vx2 + 2x + 1 + ^ x T 9  < 8.

18.72. Vx* + 2x2 + 1 + V4X4 - 4x2 + 1 < 2x - 1.

18.73. Vx-3 <7=1=. 18.74. 5 Vx > x + 6 .
Vx -  2

18.75.*^- , > 4 + ^ -  . 18.76. 1 -> - L _ .
Vx+1 2 V2 — x x-1

18.77. . 1 ■■ ■ > -- . 18.78. — --±-i- > 4 .
Vl + x 2 - x X - J ____

18 79 J ^ J V H Z Z _ <  1. 1 8 . 8 0 . >  1 5 .
JC Jt

18.81.0  Vx + 1 < 1. 18.82. x + V a ^ x  > 0 (a >0).

18.83. Va + .v + \ra~-x>a.
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VII b о b, FUNKSIYALAR VA GRAFIKLAR

l-§. FUNKSIYAN1NG ASOSIY  XOSSALAR1

. | - 1, x < 1 da,
1 - m l s о 1. у — j q x — j <ja tunksiyanmg

' 2, x > 1 da 
qiymatlar sohasini toping.

Ye с h i s h . x har qanday qiymat qabul qilganda ham у 
o'zgaruvchi faqat -1, 0 , 2 qiymatlardan birortasiga teng 
bo'ladi. Shuning uchun £(y)={-l;0;2} (E(y) bilan y(x) 
funksiya qiymatlar sohasi belgilangan).

2 - m i s о 1. у =Vx + 5 funksiyaning qiymatlar sohasini 
toping.

Ye ch i sh. a ning Vx+5=« tenglama kamida bitta ildizga 
ega bo'ladigan qiymatlarini topamiz.

a<0 bo'lsa. tenglama yechimga ega emas. a > 0 bo'lsin.
Vx + 5 = a ni kvadratga ko'tarib, x+5=a2 ga yoki x=a2-5 

ga ega bo'lamiz.

Demak, Vx + 5 tenglama a > 0 boiganda yechimga ega.
J a v o b .  E(y)=[0;+°°).

3 - m i s о I. /(^rq ry ) = ~ T J~  bo‘,sa> fW  ni toping.

Yechi sh .  = t deb, x ni topamiz: x = у  + ̂  .

t+2. + 2

Berilgan tenglikka ko'ra: / (t) = -£±2----• Bundan

4 - 0  1—5/ — 3
/ (x) =  ̂ ekani kelib chiqadi.

4 - m i s о 1. fix) + 3/ = 2x bo'lsa, fix) ni toping.

Y e c h i s h .  Berilgan tenglikda, x ga x=t va x=-y- 
qiymatlarni beramiz:

* t) + 3 / ( I )  = 2r; /  (J-) + ЗД0 = -j-.

Hosil bo'lgan tenglamalarning ikkinchisini 3 ga 
ko'paytirib, undan birinchisini hadma-had ayiramiz

va Sfit) = -y - 2t = ^ ^  ga ega bo'lamiz. Bu tenglik
3 — x2

yordamida, fix) = — ~ — ni topamiz.
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5 - m i s о 1. fix) = Ix — 1 lx3 - 1 funksiyani juft va toq 
funksiyalaming yig'indisi shaklida tasvirlang.

Y e с h i s h. f(x) funksiya juft funksiya ham emas, toq 
funksiya ham emas. Uning aniqlanish sohasi koordinatalar 
boshiga nisbatan simmetrik, ya’ni V xe D (/)  uchun -x e 
D(/). Shuning uchun, f(x) funksiyani juft va toq 
funksiyalaming yig'indisi shaklida tasvirlash mumkin.

|x-l|x3 - |x+l|x3-2 

2 va

(pix)=

funksiyalarni qaraymiz. c/Xx) funksiyaning juft funksiya, \|/(x) 
ning esa toq funksiya va Дх)=ср(х)+\|/(х) ekanligini ko'rish 
qiyin emas.

J a v o b . ^ H ^ + ^ M r g --- + lx- l[x3+̂|x+ llx3

6 - m i s о 1. /(x) = I3x - 21 - 3lx - 21 funksiyaning gra- 
figini yasang.

Y e с h i s h. Funksiya ifodasini modul belgisisiz yozib 
olib, so'ngra grafigini yasaymiz (21-rasm):

2
1 - 4, agar x < —j- bo ‘Isa,

3
f(x) = 6x - 8 , agar -y < x < 2 bo‘lsa, 

4, agar x > 2 bo‘Isa.

7 - m i s о 1. v=9 — ix—31 funksiyaning eng katta qiymatini 
va argumentining unga mos qiymatlarini toping.

Y e с h i s h. D(v)=/? va у  xe R uchun y=9-lx-3l< 9+0=9



ga egamiz. y{x)-9 tenglik bajariladigan x lar mavjud yoki 
mavjud emasligini aniqlaymiz:

9—Ijc—31=9; lx—31=0 => x,=0, x2=3.

Demak, y(x)-9 tenglik o'rinli bo'ladigan л lar mavjud. 
Shunday qilib, barcha xeR lar uchun y(x)<9 bo'lib, y(x)=9 
tenglik o'rinli bo'ladigan x lar mavjud ekan. Bu hoi, 
max y(x) = y(0) = y(3) = 9 deyish uchun asos bo'la oladi.
xe R

J a vo b .  max y(x) = 9, xltl„. = 0, xm, = 3.
XE R

Quyidagi funksiyalarning aniqlanish sohasini toping:

1 .1 .A * )  =  X - 2  ■ l ' 2 '  / U ' = л — j ,4  ' =  2 •

1-4.Лх) = 4 |± » - .  1.5.^> = -1 x- _ V 2) •

1.7.Д,)- .

1-8-/Г-Ч - , г4* 1 ' , ,  • 1.9. fix) = — 1
8 x +  15 ' X2 + з •

1.10. Дх) = ——— I———  . 1.11. Дх) = — —  
x2 — x + 1 x + x + 1

1.12. Дх) - ..  ■ 1-13.Дх) = x + x2 + -YZTJ"

1.14. Дх) = x2 + x — 3 . 1.15.Дх) = x + —-*+.
X X 2 —

1.16.Дх) = ̂ x + -yj'+yf'i , ' | • 1-17.Дх) = x + x 1 + x 2.

1.18. Дх) = x' + -у-. 1.19. Дх) = ax2 + bx + с .

1.20. Дх) = ax + b . 1.21. Дх) = ,  + —-i
x — 2 (x2—3x)2'

1.22. Дх) = - j - L  . 1.23. >• = л/З — 5x .

i 24. fix) = 5x). 1.25. у = V2(3x —  1) — 7x +2.

1.27.>' = V =V 2 0 ^ ) .  

L28- '=V < 3 ^ m T 2 -  +

■ ......... ...........  36
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L32, J  “  V112x + 64 + 49x2 • L33‘ J  ~^5*2 + 6x+ l +3* I  5

1.34. y=V3x+4^~—- L  ■ .■ ■ r . 1.35. у =V4 — x \x\.
V—2xr—5x— 2 7

1.36. у =л/Ы(* — 1). 1.37. у =V(x — 2)‘4x.

1.38. v = л/(1 -x)V x-2 . 1.39. у =]jl ^  Iх ~  f '- .
" x* + 7x + 12

1.40. 1-41-v^ A - 2 0 W -t^ 5-, ~ 14'

1.42. у = V20 -  x -  x2 -  — i -- .

1.45. .у =^^ ±̂ ± 1-- . 1.47. y=Vl2^—4я?—9яс—л/2—Ы.

1.48. у =Vlx — ll(3x 6 ) + -3 _

1 1 9  у _  л/(х2—4x—21)|x+2|
‘ •4y> > “ x2+x—72----- •

1.50. у =V5-V4x2-20x+25-Vlxl(2x -10).

Quyidagi funksiyalaming qiymatlar sohasini toping:

1.51. у =1. 1.52.у = x . 1.53.у = x2. 1.54.y=-x2.

fO y<0 ПЯ f _1> x K l  да’
1.55. v = , V > , ’ 1.56. у = 0, x2= l да,

' 11’ х > 1 д а ’ ' I 1, х2>1 да.

1.57. y=x2+2 . 1.58. y=3-4x2 . 1.59. y=3x-x2 .

1.60. y=3x2-6x+1. 1.61. у = -T- . 1.62. у = -Ду .

1.63. у = —  • L64- >’= • <-65- >’ =Vx -  2 + 3.

1.66. у = Ix — 41 — 2 . 1.67. у = 5 — V2x + 1 .

1.68. у = 3 — I2x + 31. 1. 69. у = Vx2 + 4 .

1.70. у = 4 -  2л/х2 + 9 . 1.71. у = л/Зх2 -  6т+ 4 .

1.72. у = V8x -  2х2 -  7 . 1.73. у = 1 -  ■ , 5, , .
л/х— 1 +1

1.74. у = 2 -  2^ _ 8х+ 9 - 175- У- 1 — V9 —V2t2 + 6~V2x + 9. 

1.76. у = 3 -  V16 —  л/4х2 —  4л/3х + 3 .

125



л пл „ х3 — 27 1 ол ,, X4 + 6х3 — 27х — 162 
1Л9* = х -  3 ' 1.8». >-■ л-’ + За- -'-18---- •

1.81.Дх) = x + j- bo‘lsa, /  ( i )  ni toping.

1.82. Дх) = Vx3 — 1 bo‘Isa, fi^lx2 + 1) ni toping.

1.83. Дх) = ^ * 2+ x2 boisa, fitgx) ni toping.

1.84./ ^ £ + 2  ) = x — \ bo‘lsa> ^ x) ni toping.

1.85. Дх) + 2 / = x bo‘lsa, Дх) ni toping.

1.86. (x — 1)Дх) +/ (!■) = bo‘Isa, Дх) ni toping.

1.87.Дх) + xf ^2x—"i) = 2 bo‘Isa, Лх) topin§-

f c ^ r )  “ 3/ f e r )  = b0'lsa'iW  ni

Quyidagi funksiyalami juftlikka tekshiring (1.89. —  1.93):
1.89. a)/(x)=19; b) ф(х)=0; d) g(x)=(2-3x)3+(2+3x)3; 

e) /г(х)=(5х-2)4+(5х+2)4.

1.90. a)Дх) = (x + 3)ix —II + (x — 3)lx + II 
b) ф(х) = (x + 5)lx — 31 — (x — 5)lx + 31;

d) g(x) = ; e> AW = - f e f  — лЙ г- •
1.91. а) Дх)=(х+2)(х+3)(х+4)—(x-2)(x—3)(x-4); 

b) ф(х)=(х—5)8(x+7)n+(x+5)8(x—7)11;
d) g(x)=(x—6)9(x+3)5+(x+6)9(x—3)5;
e)/z (x) = (x2—3x+5)(x3—8x2+2x—1) — (x2+3x+5)-

•(x3+8x2+2x+l).

1.92. а =  --- ;

КЧ m(-Yl _ x5—2x2+3 x5+2x2+3 
b) <PW - — 3 ^ ---+ ^+4-----’

d) g(x) = (-x ~ ___ •
a,gKX> (Зх + 4)3 + (3x-4)3 ’

h(r) _ (x-2)3(x+l)5(x-5)7 (x+2)3(x-l)5(x+5)7
e) h(x) ~-----23НП-----+------ 2F^T---- '

1.93. а) Дх)= 8х2; Ь)Дх)=4,Зл; d)/fx)=x4 3x2-5 ; 
e) Дх)=5х4— 4x3+3x2+1.



Quyidagi funksiyalarni juft va toq funksiyalaming 
yig'indisi shaklida tasvirlang (1.94 —  1.95):

1.94. г)fix) = Ix + II -x2-  1; b) Дх) = I2x -  31+x2 - 1;
d) <p(x) = (x+3)lx—ll+lx+llx;
e) #(x)=lx— 1 llx+1 llx+2lx+3lxl(x— 1).

1.95. а) Дх) = -  -Ц ± .р 1 . ■

b) Дх) = 2(x -  2)lx + 31 + .

x2 — 2x 1
d) ф(х) = 3x — 2 (x — 1) + ——— — -- ;

e) g(x) = 3lx2 -4x + II + Ix2 — xl + 8x2.

1.96. Quyidagi funksiyalaming chegaralanganligini 
isbot qiling:

a)y = r n r ; Ь )),=т т ж '

1.97. Quyidagi funksiyalaming chegaralanmaganligini 
isbot qiling:

1-^-' ; M v =  1Л *— I I *

1.98.a)у = —2y V l" ' (—°°;—0>5)dakamayishini;

4
b) у = — j --y-  funksiya (2 ;+°°) da o'sishini;

d) у = — funksiya(—°o;l/3) da o‘sishini;

e) у = funksiya(—7; °°) da kamayishini 
isbotlang.

1.99. a) y=3x2—4x+7 funksiya(—<*>;2/3] da kamayishini; 

b) >=—5x2+6x+19 funksiya(— 0 ,6] da o'sishini;

d) y=3V4x+1 — 1 funksiya [—0,25; +«>) da kamayishini;

e) y=2+V3—5x funksiya(—<*>; 0,6] da kamayishini 
isbotlang.

1.100. a) y=x3—3x funksiya |l;+ °°) da o'sishini;
b) y=12x—x3 funksiya 12 ;+ <») da kamayishini;

d) у = 0,5x2 — 2Vx funksiya ! 1; со) da o'sishini 
va 10 ; 1 ] da kamayishini;

e) у = Vx — I t 2 funksiya [0;0,25] da o'sishini va 
[0,25;+ °°) da kamayishini isbotlang.
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1.101. fix)=x2 funksiya berilgan. Argumentning har

qanday x va x2 qiymatlarida/ ^ * '^ * 2 ) < — ^x>> +̂ xi l — . 
bo'lisnini isbotlang.
1.102. fix) = Vx funksiya berilgan. Argumentning har 

qanday xf va x, qiymatlarida/ ~~j - — +̂ -X----

bo'lishini isbotlang.
1.103. fix)=x2—4x+4 va g(x) = — -y - - funksiyalar 

berilgan. A
a) f(x) funksiya [2 ;+ °°) da o'sishini isbotlang;
b) g(x) funksiya[2 ;+ » )  da kamayishini isbotlang;
d) a ning/(3)=g(3) bo'ladigan barcha qiymatlarini toping;

e) (x—2)2 = — tenglamani [2 ;+<*>) oraliqda yeching.

1.104. fix) = (x — 3)2 va g(x) = funksiyalar 
berilgan.

a) fix) funksiya(-°°;3] da kamayishini isbotlang;
b) g(x) funksiya(-«>;3] da 'o'sishini isbotlang;
d) a ning/(2)=g(2) bo'ladigan barcha qiymatlarini toping;

e) x2 — 6x + 9 = ..—- tenglamani (-°°;3] oraliqda
yeching.

1.105. Agar f(x) funksiya X to'plamda o'suvchi 
(kamayuvchi), g(x) funksiya esa X to'plamda kamayuvchi 
(o'suvchi) bo'lsa, f(x)=g(x) tenglama X to'plamda ko'pi 
bilan bitta lldizga ega bo'lishini isbotlang.

1.106. Tenglamalarni yeching:
a) (x + 1У = 41 — 3x — x3; b) 3x3 + lx = 4 + (2 — x)3; 

d) (x - 1 f  +x5 =45—x3 =2x; e) 4x5+2x3+71 =(3-x)3+1;

f) x 1991 + 1 = V5 -  x; g) Vl0+x+5=—2x13—6x; 

h) 2+Vx -  2 = —  -  1 ; i) V3 - x  = 1 -  .
X x

1.107. Quyidagi funksiyalarning nollarini toping:

a) fix) = 3x2 -  4; f)/(x) = lx -  11 ■ (4 ^ - |  ;

b) fix) = 2x2 — 5x + 6; g) fix) = x3 + 8x —x;

d) fix) = Vx^T  +V 2=7 ; h) fix) = ;



Quyidagi funksiyalaming o‘sish va kainayish oraliqla 
toping:
1.108. у = 1—2* . 1.109. у = x\

1.110. v = 3—2x-x2. 1.111. у = — L
x + 1

Quyidagi funksiyalami davriylikka tekshiring:
1.112. y=x. 1.116. y={x}+l. 1.120. y=5.
1.113. y=x2. 1.117. y=[x]-l. 1.121. y=5+x.
1.114. y={x}. 1.118. y=x2+{x}. 1.222. y={5+x}.
1.115. y=[x], 1.119. y=[x]+x. 1.123. у=[5+х].

I -x, agar 0 < x < 1 boisa,

1.124.Дх) = j ^  agar j < x < 2 boisa

csiya berilgan. Shu funksiya yordamida davriy funksiya 
ng.
1.125. Davri faqat ratsional sonlariboigan funksiya

ng-
Quyidagi funksiyalarga teskaii funksiyalami toping:

1.126. f(x) = 2x + 3; 1.127./(x) - ;

1.128. Дх) —x~, xe(0;+H; 1.129. Дх) =x2, (-°o;0j;
1.130. Дх) =-x2, xe
• , , - n _ fx, agar xe[0;l) 1 boisa, 
l . i j i .  дх) - I з _  x agar [ J ;2J boisa.

Quyidagi funksiyalar teskarilanuvchimi:
1.132. Дх) = 3x2 + 1; 1.133. Дх) = 3x + 4;

1.134.Дх) = 4x-  5; 1.135.Дх) = Ъ£+_\ ;

1.136. Л*) = ^ - 4  . 1.137.fix) = ;

i n s  Iх2> a£ar *e №;l) boisa, 
agar xe[l;2] boisa.

i i m  л . |3x+l, agar xe[0 ;l) boisa,
1.139.Дх) = (_3x+i) agar xe [l;2] boisa.

1.140. / (x )- lA'3> x ^ n0 boisa, ?
1 x, x > 0 boisa.

Quyidagi funksiyalaming eng katta qiymatlarini va 
imentning unga mos qiymatlarini ko'rsating:

1.141. у = 5 -  Ix + 81. 1.142. у = 2 -  Vx -  2 .

1.143. у = x2 — 2x + 3, xe [1 ;5J.

1.144. у -- -x2 — 4x + 1. xe [I;2],
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1.145. у - 5 - _  2| . 1.146. у х2 _  21х + 2 . 

1.147. у = . 1.148. у = .

L 149-yB W -

Quyidagi funksiyalarning eng kichik qiymatlarini va 
argumentning funksiyalar bu qiymatlarga erishadigan 
qiymatlarini toping:

1.150. у =V4x2-12x+9-2 . 1.151. у = 3+Vx2-3x+2 . 

1.152. у = x2+6x+11, xe [-4;2]. 1.153.y=-x2+2x+2,xe[l;2]. 

1.154. у = —  ̂ + ^ 1  + p  1.155. у = ^  + i •

1 156 v - _______ x 1 157 у - x1 + 4x + 4
1Л5Ь-У- 12^ + 3 1.157. > — x2 + 4 x + 5  •

2-§. FUNKSIYA GRAFIGINI YASASHGA 
DOIR MISOLLAR

Quyidagi funksiyalarning grafiklarini yasang:

2.1. у = ^!(x2 + 6x). 2.2. у = Л  (4x -  x2 -  3).
M
x

~F

2.5. у = libel -21 -  II. 2.6. у = 12 - II -ЫН.

2.3. у = ~  2.4. у = - 0 j^ ,x 2 + 4х + 3).

2.7. у = lx2 -  51x1 + 61. 2.8. у = V4x2 -  4x2lxl + х4 .

2.9. у = 111 -  х21 -  31. 2.10. у = Их2 -  2x1 -  31.

2.11. у = 2 — Vlx -  31. 2.12. у = 2 -V3 -1x1 .

2.13. у = 12 — \ 1х -  31 . 2.14. у = 12 -л/З -1x1 .

2.15. у = N . . 2.16. у = Wх 1 • —

2.18., = ̂

2.19. v = .^ - 5 5 - 6  ._ 2.20. у = ^ - -¥ *± 21-
8х — х-— 12 • 7 + 6х — х2

1 + 1 х — 2 + х — 2

2.21. у = * . 2.22. v =  
1 1 х — 2 х — 2

Х +  1 X X  + 1
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~ J 9,±х2+ 2 +-\[9J ix 2_ 2

2.23. у = ■■ . 2.24.,--— , 3*---^ .

F iiW ) ?
2 .25 .у=№ - 3х + 2\ . 

х — 1

3, agar х<—4 boisa,
2.26. у = I* 2 — 4|х| + 3|, agar —4<х<4 boisa.

3 — (х — 4)2, agar х>4 boisa.

(8 — (х + 6)2, agar х< — 6 boisa,
2.27. у = | х2 — 6|х| + 8|, agar —6<х<5 boisa,

I 3, agar х>5 boisa.

2.28. Дх) juft funksiya va x>0 da Дх) =Vx boisa, Дх) 
funksiya grafigini yasang.

2.29. Дх) juft funksiya va x>0 da/(x)=x2—3x boisa,Дх) 
funksiya grafigini yasang.

2.30. Дх) toq funksiya va x>0 da fix)=x2 boisa, fix) 
funksiya grafigini yasang.

2.31. fix) toq funksiya va x<0 da fix)-x2—2x bo'lsa, Дх) 
funksiya grafigini yasang.

3-§. ARALASH MASALALAR

Quyidagi funksiyalaming aniqlanish sohasi va qiymatlar 
sohasini toping:

3.1.у = 4x ^1  . 3.2.y = | ^ 4 .  3.3.у = ^.

3.4. у = л/Т77. 3.5. у = ^ 4 1)- 3.6. у = Vx2 -  1 .

Jt2
3.7. y=x way - —  funksiyalaming aniqlanish sohalari

ustma-ust tushadimi? Agar ustma-ust tushmasa, aniqlanish 
sohalarining umumiy qismini toping.

3.8. Jumlaning ma’nosini tushuntiring:
a) Funksiya yuqoridan (quyidan) chegaralangan;
b) Funksiya yuqoridan (quyidan) chegaralanmagan;
d) Funksiya chegaralangan;
e) Funksiya chegaralangan emas.

3.9. Isbotlang:

a) y— 4  funksiya yuqoridan chegaralangan emas;

b) v— - i funksiya quyidan chegaralangan emas;
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d) y=x2 funksiya yuqoridan chegaralangan emas;
e) y=x2 funksiya chegaralangan emas.

3.10. Shunday funksiya quringki, bu funksiya juft ham 
bo‘lmasin va toq ham bo'lmasin.

3.11. Har qanday funksiyani ham juft va toq funksiyalar
ning yig'indisi shaklida yozish mumkinmi? y = 4x funksiyani 
misol sifatida qarang.

3.12. Funksiyaning monotonligini isbotlang:

a) у = Vx; b) y=x\

3.13. Funksiya monoton funksiya boia oladimi (agar 
bo‘la olmasa, monotonlik oraliqlarini toping):

a)}’ = -j-̂i; b)y = x — [x]; d) у =3Vx2; e)y=V5 — 4x;

a  v _  f — U agar x<0 bo'lsa. o, _  x + 1 .
' У 11, agar x > 0 bo'lsa ’ - x — 2 ’

h) у = lx2 — 3x + 21; i) у - V1 — x2.

3.14. Ikkita monoton funksiyaning yig'indisi monoton 
bo'lmasligi mumkinmi?

3.15. Monoton o'suvchi funksiyalarning ko'paytmasi 
hainma vaqt ham monoton o'suvchi funksiya bo'ladimi?

3.16. [0;2] oraliqda berilgan funksiyani ikkita monoton 
o'suvchi funksiyalarning ayirmasi shaklida tasvirlang:

f x2, agar 0 < x < 1 bo'lsa, 
у = j 5, agar x = 1 bo'lsa,

I x + 3, agar 1< x < 2 bo'lsa.

3.17. Monoton bo'lmagan funksiyani ikkita monoton 
funksiyalarning ayirmasi shaklida tasvirlash mumkinmi?

3.18. у—{x} funksiya davriy funksiya ekanligini isbotlang. 
Uning davrini toping va grafigini yasang.

3.19. Davri 2k bo'lgan fix) davriy funksiya [—л;я]
,. , (0 , agar — к < x < 0 bo'lsa, c . . ... 

oraliqda у = agar {) < x < я bo-lsa funksiya bilan

ustma-ust tushadi. f(x) funksiya grafigini yasang.
3.20. Davri T=2 bo'lgan fix) davriy funksiya [— 1; 1 ]

oraliqda у =j^ x < ^ X funksiya bilan ust-

ma-ust tushadi. Дх) funksiya grafigini yasang.
3.21. Davri T=3 bo'lgan /  funksiya (0;3J oraliqda 

>’=2—x funksiya bilan ustma-ust tushadi. fix) funksiya 
grafigini yasang.

132



3.22. Funksiyalaming grafiklarini ayni bir koordinatalar 
sistemasida yasang:

a) y=x, y=x2, y=x3, у=хл, y=x5; 

b ) y=x, y=Vx, y=Vx, y=Vx, y=Vx.
Quyidagi funksiyalaming grafiklarini yasang:

3.23. у 3.24. у 3.25. у =Wl

3.26. у =[Vx],

[x3, agar x < — 1 bo‘lsa, 
1  

x
3.27. у = p  agar - 1< x < 0 boisa,

Ix2, agar x > 0 boisa.

[x2, agar x < —- 1 boisa,
3.28. v = 2x — 1, agar — 1 < x < 1 boisa,

(VI, agar x >1 boisa.

x2, agar x < — 2 boisa,

agar — 2 < x < 0 boisa,

Vx, agar 0 < x < 4 boisa,
' x2, agar x > 4 boisa.

3.29. у =

x3, agar x > — 2 boisa,

agar — 2 < x < — 1 boisa, 

x2 agar — 1 < x < 2 boisa,
3.30. у =

Л , U£,U1 » -  Л '  ^

, Vx, agar x > 2 boisa.
3.31. у = x2 + 5lx—11+1. 3.32. у = I—3x + 21 — I2x — 31. 
3.33. v = Ix2 -  3x + 21 -  I2x -  31. 3.34. у = (x + 1)(W -  2).

1

x "

. 3.38. у = sin2x + cos2x.

3.35. у = . 3.36. у = 1

x 37 v - 2x — 6
|3 _  x\

3.39. у = . 3.40. у = (sin2x + cos2x)4 — x2 + 5.

Quyidagi funksiyalarga teskari funksiyalami toping va 
teskari funksiyalaming grafigini yasang:

3.41. y=3x—2.
3.42. y= —(x+2)2—2, x g ( - » ; - 1).

3.43. у = — . xe(l;+oo;).

3.44. y=Vx2 — 4, xe [2 ;+°°).
Berilgan funksiyalarga teskari funksiyalami toping. 

Teskari funksiyalaming va unga teskari funksiyalaming 
grafiklarini ayni bir koordinatalar sistemasida yasang:
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3.45. a) y=2x; b)y=—За; d) у=5лг— 1; е) у=За—4.

3.46. а) у= ; b) у= ; d)y=2J ^ r ;e )y= 1̂ | .

3.47. а) у=(х+3)2, х <—3 ; Ь) у=(х—4):, х > 4 ; 

d) у = а 2+8а — 4, а  > 4 ; е) у = (А — 4)2, а  < 1.

3.48. а) у  = Va — 2 ; b) у  = V3 — а ;

d) у  = 4 — Va — 1; е) у  = 5 + V4 — х .

3.49. Agar A(l;2) nuqta y=x2+px+q parabolaning uchi 
bo'lsa, p va q lami toping.

3.50. Agar M(—1;—7) nuqta ordinatalar o'qini N(0;—4) 
nuqtada kesuvchi y-ax2+bx+c parabolaning uchi bo'lsa, a,
b, с lami toping.

3.51. Agar y=ax2+bx+c funksiyaning grafigi A(l;4), 
B( — 1; 10), C(2;7) nuqtalar orqali o'tsa, y=ax2+bx+c 
funksiyani toping.

3.52. Uchi Л(1;1) nuqta bo'lgan y=ax2+bx+c parabola 
В(— 1;5) nuqta orqali o'tadi. Bu parabolaning abssissasi 5 
ga teng bo'lgan nuqtasining ordinatasini toping.

3.53. x=2 to'g'ri chiziq y=ax2—(a+6)x+9 kvadrat uchhad 
grafigini yasang.

3.54. y=x2—6x+a funksiyaning eng kichik qiymati 1 ga 
teng. Funksiya grafigini yasang.

3.55. у = -а 2+4а+<з funksiyaning eng katta qiymati 2 ga 
teng. Funksiya grafigini yasang.

3.56. у = 2а 2+ (я + 2)а+ я  funksiyaning a , va a , nollari 

uchun = 3 munosabat o'rinli bo'lsa, uning grafi

gini yasang.
3.57. a ning qanday qiymatlarida y=—x2+4x+a funk

siyaning qiymatlari to'plami у  = V2a  — a funksiyaning 
aniqlanish sohasi bilan ustma-ust tushadi?

3.58. b ning qanday qiymatlarida y=2bx2+2x+\ va 
y=5x2+2bx—2 funksiyalarning grafiklari bitta nuqtada 
kesishadi?

3.59. у = а 2+ 6а — 3 va y=(.v+3)2—25 funksiyalarning 
grafiklari x=a to'g'ri chiziq bilan kesishgan. Kesishish 
nuqtalari orasidagi masofani toping.
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3.60. с ning qanday qiymatlarida y=cx2—x+c va 
y—cx+1 —с funksiyalaming grafiklari umumiy nuqtaga ega 
bolmaydi?

3.61. b ning x2—2bx+b+6=0 tenglama
a) manfiy ildizlarga;
b) musbat ildizlarga;
d) har xil ishorali ildizlarga ega bo'ladigan barcha 

qiymatlarini toping.

3.62. a ning qanday qiymatlarida quyidagi tengsizlik 
barcha xe (—°°;+°°) lar uchun o‘rinli bo'ladi:

a) x2 — (a + 2)x + Sa + 1>0; d) ax2 + 4x + о + 3<0; 
1

b) x2 + ax — a + 1 > 0 ; e) ax2 —  4ax — 3<0?

3.63. Tengsizlik b ning qanday qiymatlarida yechimga 
ega emas:

a) x2 + 2bx + 1<(); d) bx2 + (2b + 3)x + b —  1>0;

b) bx2 + 4bx + 5<0; e) (4 —  b2)x2 + 2(b + 2)x —  1 >0?

3.64. Quyidagi funksiyalaming grafiklarini yasang va 
ularning yordamida funksiyalaming nollari, ishorasi saqlana- 
digan oraliqlarini, funksiyalaming eng katta va eng kichik 
qiymatlarini, qiymatlari sohalarini ko‘rsating:

f 3, agar x <—4 boisa,
a) x = { Ix2—4|x|+3|, agar —4<x<4 boisa,

\ 3—(x—4)2 agar x>4 boisa;

8—(x + 6)2, agar x< — 6 boisa,
b)x= |x2—6|x|+8|, agar —6<x<5 boisa,

3, agar x>5 булса;

111 |x|— 1 i—1|, agar |x|<2 boisa,d) x =

e) x =

|V|x|—2 , agar |x|>2 boisa;

2—л/4 —|x|, agar |x|<4 boisa, 

|  , agar x>4 boisa.

3.65. /(x)=x2—6x funksiya berilgan. Quyidagi funk
siyalaming grafiklarini yasang:

a) y=fix)—2\ b) v=/(x—2 ); d) >-2Дх);

e) y=fi2x)\ f) y=—Дх); g) у=Д—x);

h) У=Д1х1); i) >’=!Дх)1; j) у=!Д1х1)1.
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3.66. Quyidagi funksiyalarning eng katta qiymatini 
toping:

a)y = T T F "  ; Ы)- = Т + Т + ^ -  

x2 + 3
3.67. у = —j ■ +- - (x>—1) funksiyaning eng kichik qiy

matini toping.

3.68. J{x) g(t) = bo‘Isa, flg(t)) ni toping.

3.69. fix) = , g(t) = bo'lsa, M t) )  ni 
toping. "  *'

3.70. fix) = -Д- , g(0  = bo'lsa, fig(t)) ni 
toping.
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1.7. 68654. 1.8. 933333. 1.9. 249480. 1.10. 27396. 1. 12. {7, 14. 21}.

1.13. {117342, 1897524}. 1.15. Hammasiga. 1.16. k = 2431 bo'lishi 

mumkin, ke{15; 18}. 1.17. k = 1,3, 5, 7, 15,21,35, 105. 1.25. a) 1. 11, 

19, 209; b) 1, 11. 13, 143; d) 1, 11. 13, 17, 143, 187, 221, 2431; e) 1, 11, 

13, 19, 143, 209, 247, 2717. 1.26. a) 1; 11; b) 1; 11; d) 1; 11; 13; 143;

e) 1; 11; 13; 143. 1.33. a) 1; 13; 17; 221; b) 1; 17; 19; 23; 323; 391 ;.437; 

7429. 1.34. 8 ta. 1.36. a) 2; b) 5555; d) 20; e) 1; 0  1; g) 28; h) 600. 

1.40. 1. 2.6. a) 70=23-3+1; b) 180=20-9; d) 200=11 17+13; e) 76=8-9+4.

2.7. a)5=0-9+5; b) 9=0-18+9. 2.9. q = -  q - 1; r,= b - r. 2.13. a) n = 3,
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n = 5; b) n = 3; d) hech bir qiymatida; e) n = 3, n = 9; 0 n = 3. n = 5, 
n =  9; g) hech bir qiymatida; h) n = 3, n = 9; i) n = 3, n = 5. 2.15. 4.

2.17. h) 1; i ) 1; m) 5. 3.32. a) -4 ; b) 1; d) 9. 4.9. d) 3. 4.12. A>B. 4.13. 
Ko'rsatma: a va b sonlari orasiaa S ratsional son topilishini isbotlang. 

Agar S soni JL- va sonlari orasidagi ratsional son bo'lsa, V2S 

sonini izlangan s son sifatida olish mumkin. 4.15. a); e); f); i). 5.3. 

b) —3; e) 0,8; f) 15. 5.5. a) a=b yoki a = -b; b) 0]. 5.11.

\a\+\b\+\c\+\d\*0. 5.12. Ia-b\ + Ife-cl + Ia-c\ *0. 5.13. \a-b\ + \b-c\ + 

+la-d< 0. 5.15. a) xe(- l; 5); g) дге[-1.25; -0.25] . 5.16. i) 3;

j )  -4; k) 3; m) 14. 5.18. a) xe [7 ; 8-^) ; b) jre|-4,5; -4).

5.19. a) {-2; -1}. Ko'rsatma: 0< - — ~x<\ ning butun yechimlarini

toping, e) 0 . 5.25. a) 1; b) 5^-; d)“ 5.28. a) 25%; b) 60%; d) 250%.

5.31. 1,75 kg. 5.33. 240 ta. 5.36. 960 ta. 5.41. 9 m va 10,8 m. 5.42. 8,8 

m va 11 m. 5.43.21%. 5.45.19%. 5.48. 2 yildan keyin. 5.49. 25 kundan 

keyin. 5.50. 20 km; 5-~ soat. 5.51. 4.

I l l  b o b

1.1. a) Re(z) = -5, Im(z) = 8; j) Re(z) = 0, lm(z) = 8; k) Re(z) =4, 

lm(z) = 0. 1.2. a) - 4 + 8 / ; b) 1,2. 1.5. a) z = - 3 - 5;; d) z = - 3 + Si,
e) z = 3 - 5i; f) z = 3/; g) z = 4,2. 1.6. a) 1 + 1 ; b) 8; d) 0; i) 6 — 9* 

j) 4 + 2i. 1.7. a) 1+-2-I ; b)_l+ /; d) l+3-±-i; e) 4+13i. 1.8. a) -13+11/

f) 34<; g) + ~'~^2 h) i- 1-9. a) -9 +19/; h) 13.

1.10. b) 0,4 y j  / . 1.11. a) a2 +4b- =2,2/; j) 12 + 3/; k)

= (a - 2bi) (a + 2bi); 1) a2" + b2‘ = (a" —  ibk)(a" + ib‘).

I /', agar n = 4k + 1, к = 0, 1, 2 ,... bo'lsa,

-1, agar n = 4fc + 2, к = 0, 1 ,2 , ... bo'lsa,

- /, agar n = 4k + 3,k = 0, 1, 2,... bo'lsa, 

1 , agar n = 4к, к = 0, 1 , 2, ... bo'lsa.

1.13. a) 13 + 21 /; d) 12/; e) 8/. 1.14. a) -6,5-6,5/ ; f) -3+1,8/; m) /.

1.12./" =

2.1.
a) f)

»z=l+2 / z=2 /

z
—•--
-1 0

3/
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h)

г »•

-1 О О г=0
-*х

О 2 
23-rasm (davomi).

2.3. а) й = 5; g) 1г1 = з Л  ; i) 1г1 =V2 ; е) Id = 1 ; f) 1г1 = 4; к) 1г1=1Ы
Зл. Зл. Зл . :р) Izl =1. 2.4. a) f ; b) ; d) -Ь  g) 0; е) ~ ; f)

4 „ 3 _2 6

i)~; к)р. 1)у-; m )у .  2.S. a)V2(cos|5-+/sin Ь)л/2 cos|^- +/sin ^

d) 2(cos^- + i'sin— j; e) 2 (co sy  + i'sin|^j ; f) 2(costi + /sinn); g) 

cos—  + /sin-^- ; h) cosO + i sinO ; i) cos^- + i sin^- ; j)  V2 cos-^- +

5л .+( sin^ ) I k) cos-y+f sin-— ; 1) VT~l(coSg-+! sin^); m) cos 

n) 2jcos~ + (sin-j. 2.6. -3-4/=5 ^os|k + a rctg-y-)+ ;'sinjrt +arctg ~jj

2.7. z =2^cosj +/sin-) . 2.8. ;=cos-jy^ +/' sin-jy . 3.1. a) I ''" 1- 3jt 

+ /'sin -y); d) 3^3(cos +i sin -|-j. 3.2. a) —  cos(- 2л
399

cosy+ 

2л

e) cos -y + i sin у

d> г,, = 4 + j~i; z> ='

399 I

3.3. a) 1; d) j---у  г : e) cos ^  + i sin у

. Ш

л/З
2

/ 71 . . к \ л/8 / к . . n \
COS-+ I sin- , Z,— ~у! -cos-- I sin-
' 8 8 / 1 2 \ 8 8 /

J / .  4.2. a) xe R; b)xe0;  d) I: e) 2. 4.3. 

*)•

2 a 

1

-й i 
2 '

V3 •
: 2 2l,Z->~ 2 +'2 '■

IV  b o b

1.2. b) 59 4; d) -L  . 1.3. 1) 45; m) 222. 1.5. a) 27jtV V ; f) 243aV . 1.6. 
/ 416

e) 2у  ; h) j i  ; l) 1 -̂- . 1 .8. a) a ’+.r ; d) 5a-12* ; i) 2x'y + 12xz\ 1 .12 .

b) -y; e) 3; h) 192. 1.15. a + b + с =0 => с = -a -b => a ' + // + с' = a'+ 

+ b'- (a + fe)’ = -3ifb  - 3ab2 = 3ab(- a - b) = 3abc.
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( \а\, о*0, Ь = 0 da

1.17. а + Ъ = |*|, о=0, М  da. 2.2. а) 3|то + 147. е) 17.

I 0, а—Ь=0 da.

2.3. b) а = - 7. 2.4. а) 16; е) 84. 2.5. b )a  = l,V />eR ; е) я = О, Ь = 4.

2.6. я = 3; b = - 7; с = 4. 2.8. а) 12; d) 14. 2.10. a)fix)g(x) = Юх5 
+ 16л:3 + +4х2 + 8jc ; е) Дх)#(х) = 26л5 + 73л4 + ЮОх' + ЗЗх2 +12.

2.11. a) P(x)=D(x)(x+1)+2; b) P(x)=D(x)(x2+4x+l)+2 ;

d) Р(х) = D(x)(x2+2x+2)+3x+4; е) Р(х) = D(x)(x2+3x+l)+3x+4;

f) Р(х) = D(x)(Зх2+5л:— 8)— 5х2+14х+ 2; к) Р(х) = D (x )(x 2+3x+5); 

1) Р(х) = D(x)(x’+4x). 2.12. a) x+l; b) х2+1 ; d) хЧ  1; е) х2-2х+2;

f) х ’-х+1; g) х+3 ;h) х2+х+1; i) 1.

1.1. а) {2}; Ъ) 0 ;  d) {1; 2} ; е) { -3; 3} ; f) {- -1} ; g) 0 ;  h) {4, 5}

i) {13}; n) 0 ;  o ){0 ;3} ; p){-5 ;9}; q) {1}. 1.2. a ){ x lx * - 2 } : b) R 

k) {xlxe R, x ^ l , x*7}; m) R ; o) R. 1.3. a) {(x; y) xe R, ye R, x Ф 0, хФу)
d) {(x; y)l xeR . yeR , у Ф x2}; f) {(x; >’)l xeR , yeR , x*2, x*3, y*0}

h) {(x ; у ) I xeR , yeR , x 1 ±y} ; k) {(x ; y)l xeR , y e R ) . 1.4. a) - -y

d) xe R ; e) xe R ; f) xe R ; g) xe R ; h) xe R ; i) xe R ; j) xe 0  ; 

k) x eR ;l)  xeR ; m) x = 3. 2.3. a) x<2 ; b) x>-3; d ) x > 3 ;  e) x<4 ;

f )x = 3 ;g )  v = 3; h) x e 0 ; i) x = l ;  j)  x = -~8; к) x=8; 1) xe{2 ;4}; 

m) x=3. 2.4. a)44 ; b) —  15 ;d )6  ; e)6 ; f) 630 ; g) 120 ;h)60 ; i) 0.015.

2.8. a) V l6  ; b) 'л/76 ; d) 4/4 ; e) V25 ; f) 'Vx2 ; g) Vx ; i) Vx ; j) Vx.

2.9. a) V§j_b) 4 ; d) V'^32 ; e) 2 ;_f) Vx' ; g) x ’ ; i) V(x + 2 f  ; j) .r4.
2.10. a) *V27 va \Тб ; d) л/25 va \/б ; j) “V(x - v)4 va "л/у5. 2.11. a) Ha; 

b) Y o ‘q; d) Ha; e) Y o 'q ; f) Y o ‘q; g) Ha; h) Y o 'q ; i) Ha.

V b o b .

b)

f)
30x2 + 6y2 — 16 xy 

x(x2 + f )  * 

1 a

; g) 2 ; i) 2x(x + y) ; j)  a - 2. 1.13. a) —

*"■ ~ 1 . 1.14. 1 va9. 2 .2 .a )x < 0 ;b )x eR ;
X й

x2+x+\ 9

2.5. a) ; bj - -y ; d) - y ; e) ; f) ; g) ~  ; i) ; j) -y .

2.7. a) 225: b) 225; d) -25; e) ; f) - x; g) x2; i) x2+l; j) x'.
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2.12. а)xeQ; b) {xlx = 2к, ke.Z}\ d)x> — 3; e)xeR;

f)x>0; g)A£R; 2h) jce [ —1; 1 J; i)x *± l.

2.14. g) 1989; h) . 2.15. a) cT ; b) Vb ; d) ; e) y ' .

2.16. f) 7V2 ; i) 2V3 ; k) Ix2 - 2lVjT; 1) (x- 1) ; ш) (у + l)2 л/5?.

2.17. a) V80 ; b) V^54 ; d) - Vl62 ; e) V96 ;

f )-У х У ; g) V x y ; i) л/хУ ; j)-  Vx'-y; 
к) л/(х—l)8(y—2); ________

1) -V(x-1) (y—2)j_ m) - л/?у ; n) —V(7— 4л/3)хУ.
2.18. а)л/2; b) 6 V3jd) 2 \f8 . 2.19. a) 2V2 ;d) J?3 ,j Lg) VV2 + 1 ; i) л/32.

2.20. а) 2л/3 < 3^2 ; _e) 3 V4 > 3 л/2 ; f) л/2 < fo  i) л/8 < Vl9.

2.21. a) 20; b) 2 л/2; d) 6; j) У12. 2.22. a) У 2; b) \(4; d) л/б;

e ) ' ^ f )  gVVa . 2.23. a) x Vl6x ; b) 24x2; d) 36x2 — 9; (lxl>-j );

e) x16; g) л/(2 + xy2)2; h) {xy + z)'Jxy+ z . 2.24. a) ; b) 'Vl8;

d) 5 + 2л/б; e) 2 - V2 + V6; f) 4 + л/75 + V45; к)----2(w -  ;
_____ a — x

m)<x.-y>1x + >' ; n) (1 + Va>Vl— Va . 2.25. а) л/37 - V2 ; b) л/:23 - V6;
X Уг 1

d) 2 ; e) 2V5 .2.26. a) to'g'ri; b) noto‘g‘ri; d) to'g'ri; e) to'g'ri. 2.27.

2.28. a)P p P ,  b) л? у2; d) 0 ; e ) 0 -£ ; g) (“ )"

2.30. e) VI8 + 42 . 2.31. 2. 2.32. a) a л/b (Va + % ); b) 27 ; d) - 1, agar

0<a<l va - ) * agar -1<й<0; e) 3; f) Va; g) 9a; h)  ̂ ;

i) V(a - b)2 . 2.33. 1. 2.34, 4.

VI b о b.

1.1. а) ; b) a = 1 da yechim yo‘q, « ̂  1 da - - " -j- ; e) a = ±1 da

x ixtiyoriy son, а Ф ±1 da x = 0. 1.3. Yo'q. 1.4. Yo'q. 1.5. 15 yildan 

keyin. 1.7. a) - 4,5; b) istalgan son; d) - 1; e) ildizi yo'q. 1.9. а) а Ф 1 da 

x = a - 1, a = 1 dax  —  istalgan son; b) а Ф ± 1 da x = 0, a - ± 1 da 

x —  istalgan son; g) а Ф 1 da x = -- - — ; a = 1, b = - 1 da x —  istalgan 

son; a = 1, b * —l da ildiz yo'q. 2.1. 0 (x — 3)2 - 1; g) л(х - 2a)2 + 3; 

i)(x + — (a- ̂  — . 2.7. Yo'q. 2.10. Ko'rsatma: o-’+ft2 = (a+ A)2 - lab, 

a5 + = (a + by~iab(a + b). 2.17. i)a(x:-(ct!+ /3 )x+ a/3) = 0, ae R, л;^).

2.18. 14x: - 3x- 5 = 0. 2.19. — x̂2 - —'x - 3 = 0. 2.20. a) Ko'rsatma:

(x-2-VJ)(x-a)=0 . Tenglamaning chap tomonini kvadrat uchhad ko'ri- 
nishida tasvirlang, bu yerda aeR. 3.1. - 4, 5. 3.2. 1. 3.3. 15. 3.4. x=5.
3.5. xe R, x Ф -2- • 3.6.xeR,xФ-2.3.7. аФ- с, с Ф 0 daх = а ,с ; а =- с, 3 а+с

с = 0 da 0. 3.8. я*1, а Ф 2,25, а *-0,4 da х = 4' f ; а = 2,25,
141



a=-O,4da0; a = l dama'nogaegaemas.3.9.--у va 2.3.10.0. 3.11.-4 

va 9. 3.12.0 va 1. 3.13.1. 4.1. Ko'rsatma: a3 + b} = (a + bf-3(a  + b)ab.

4.2. -1; 1; 8. 4.11. - 1; 2. 4.12. - 2; 1. 4.13. у = x2 + 6x + 1 ga nisbatan 

kvadrat uchhad sifatidaqarang. 4.14. у = (x2-x + l) 2 ga nisbatan

kvadrat uchhad sifatida qarang. 4.15. Ko'rsatma: 2- +

+ . 4.16. -4;-2;-1.4.17.1 4.1 8. Ko'rsatma: 40 = 8 + 32.

5.1. -1 va 6. 5.7. 0,2, 1 ± V2. 5.10. Ko'rsatma: x2 - 5x + 6 = t deb oling.

5.11. Ko'rsatma: x2 + 5x = t deb oling. 5.15.0 .5 .16 .5 ,5  va 6.5.17. -5; 1;

-1 ±V6. 5.18.±2;± 2^  ■ 5.19. Ko'rsatma: x2 + 2x = t deb oling. 5.20.

- 4; 2. 5.21. *, ,= 10 ± V85 , x ,4=5 ±VTo. 5.22. x ,= \  ,x ,=  1- . 5.23. x= l. 

5.24. x, = 3, x, = 5, xJA = 9 ± V66 . 5.25. x ,, = ~H | -̂9-7. 5.26. о = A da 

хеЛ , x*w; а Ф b da 0 .  6.5. m = ± V15 . 6.6. тФ 2  bo'lsa. 6.7. a = h = -3.

6.8. m = 1, n = -30.6.9.2x + 1.6.10. x + - ^  ~ -  . 6.11. b) P(x)=
a-b b - a

= D(x) ■ (x2-x+3); d) P(x)=D(x) (2x’ 2x2-x-4)+6; h) P(x)=D(x)

• (x ’-3x2+8x-21); m) P(x) = D (x) (x4+x3-3x2-x- l)-4 . 6.12.

a) 2; b) 0; d) 3. 6.13 d' + b' + c3 - 3abc = (я + b + c)(a2+ b2 + c2-

- ab - be - ac). Ko'rsalma: a3 + fc3 + c3 - 3abc ni a ga nisbatan ko'phad 

deb qarang va a= -b - с soni shu ko'phadning ildizi ekanini tek- 

shirib ko'ring. 7.1. b) x = 2 ± i; e) x = -2 ± 3/; g) x = 4 + 5/; 

i) x = -0,5 ± /; k) x=l± i ; m) x = 3 ±V2 i. 7.2. a) (x + 1 - 

-2i)(x + 1 + 2i); b) (x - 3i)(x - 1 + 3/); e) (5г + 5 - i). (5г + 5 + i).

7.3. a) ± 3/; ±2; h) z, 2= ± . z, 4 = ± .... 7 .4. ^  _

-4ях + 13a=0, аФ  0, яе R. 7.5. ях4 - 8ях3 - 34ях2 - 72ях + 65=0, я /- 0, 

яе R. 7.6. я(х - 2)(х48х334х2 - 72х + 65 = 0), а *  0, а е R. 7.7. 3 karrali.

7.8. а) (х2 + 3)(х2 - Зх + 3)(х2 + Зх + 3): Ь) х2(х - 4А(х + 4/'). 8.1. а) 2;

b) -5; 3; 6; d) ratsional ildizi yo'q; e) -у ; g) -j- : - y- ; h) - 1;

i) -3; 2. 8.2. a) -2; 1; b) -4; - 2; -1; d) butun yechimlari yo'q. 8.3. a)

1-j- ; b) + -i-V2(V73 - 5) ; d) ±\- Ш . = 2 - ; e) ± ]V l4 ; f) ±2;

g) ±2; -3. 8.4. a) -2; +V3; b) --1|  л/̂ ; - j-- 2; d) 1; e) +1; :

f) ± 1; — 3 ; 2 ; g) ± 1 ; 7 : ^ 73 . 8.5. a) - i  ;

b) -1; d) -y 2,5; e) - ^  ; - J-  ; 3 ; f) 1 ; a ± ; g) -5; 2; 

3; 4. 8.6. a) 4; 5; b) -1; 5; 2 ± 2<2\ f) - 4; 3; g) - 3; 4;~1̂ 145.



8.7. а) 1 ; b) - L t i l ; ] +л/£ 8.8. a) ; b) 0 : d )~5 ^ 57; -1 ; 2 .

8.9. a) 1; b) 2; d) I; -2; e) 5; -1: f) ± VH; + 3; g) 0 ; i) 0 ; j) 0 .

8.10 .a )2 ; 3 ;b)----?- -| V21 t ^  ;d )- l ; 3 ; ± л/З . 9.1. a)-15;

b) 3; f) 0; g) 0; h) 1; i) jt2U 2 - 1). 9.2. a) a = 6; b) a = -2; d) 0;

e) a —  ixtiyoriy son. 9.3. a) ± 2; b) 0; d) 0 . 9.5. d) xeR; e) xeR. 9.6.

a) 8 ; b) 3,(13). 9.7. a) - 80; b) 6; d) - 72; e) 0; f) 36; g) - 90.

9.8. a) -y ; b) 0 va 6; e) 0 . 10.1. a) (4; - 1); b ) ( ^ ; i) ;  d) (t; 5 - 1). teR;

e) (4; - 3); f) (6; 9); g) 0 ; h) t ; ( 2I' ~ 40), teR . 10.2. a) (1; 2); b) 0 ;

d) , teR ; e) f) ^ ) .  10.3. a) -23; b) 6; d) 2a-5;

e) - 4a+13b. 10.4. а) Д =7; Д =-1; b) Д =-3,5; A =30 . 10.5. a) (-5; 2);

b) (2; 1); d) (6; 5); e) (5; - 2); 0  0; g) 0 ; h) 0 ; i) 0 ; j) (t; t-1),

t eR; k )| t; teR . 10.7. a) Agar a *  ± 4 bo‘lsa, |- — I 4 a ) • 

Agar a -  4 bo'lsa, 0 . Agar a = -4 bo'lsa,( t 3) , teR ; b) a *  ± 3 da

a = da 0 . 10.8. a = 1, b = -1. 10.9. (1; -1), (1; -2), (-1; -1),

(-1; 2). 10.10. a = 4. 10.11. a = 3. 10.12. a) (1; 1; -1); b) (1;-1; 1);

d) (-1; 1; 1); e) (1; 1; 1); f) (1; -1; -1); g) (-1; -1; 1). 10.14. a) 0 ;

e)(3 - 2y ; у ; ^  + 1) , yeR. 11.1. a) (1; 0); (0; -1); b) (5/4; - 1/8);

(-1; 1); g) (-4; -5); (6; -5). 11.2. a) (2; 3), (3; 2); e) (2; -3), (3; -2).

11.3. a) 0 ; b) 0 ; d) (1 - t; t), te R. 11.4. a) (- 2; - 4), (- 4; - 2), (2; 4),

(4; 2); b) (2; 8), (8; 2), (-2; -8), (-8; -2); d) (-  j- ; - f );

e) (-3; -2), (3; 2); 0  (-7; -3), (7; 3); g) Ko'rsatma. Bir jinsli 

tenglama hosil qiling; i) (-3; -2), (3; 2). 11.5. a) (1; 2), (2; 1); b)

(-3 ; -5), , (4  ; y )  • (3; 5 ); d) (- 4; -5), (- 3V3; -V3),

(3VT; V3), (4; 5); e) ( 1 ; - 1 ), (3; -3), (Vl57-13; vl57~ l3).(-13 - VT57; 

--- 13+V!57_j . 0  (2. _3)> (t. , ); teR . g) 3) (t. 2 l  teR . h) (2.

(-1; t), teR; i) (-1; -2), (-V2; -л/2), (1; 2), (л/2; V2). 11.6. a) (5; 1), 

(1; 5), (3; 2), (2; 3); b) (2; 1), ( - 1; - 2), (1 - л/2; 1 + л/2), (1 +л/2;

1- л/2); d) (-2: - 4). (-f ; ^ )  ; e) (1; 4), (-5; -Л). (5; -4), (-1; -4).

11.7. a) (2; 3), (3, 2); b) (-1; -2), (2; 1); d) (-1; 2), (2; -1). Ko'rsatma. 

Ikkinchi tenclamani 3 ga ko'paytirib, birinchi tenglamaga qo'shing;

e) (4; 8;), <8; 4); f) (-3; -1), (-1; -3), (1; 3), (3; 1); g) (2; -1), 

(-1; 2); h) (-3; -2), (-2; -3), (2; 3), (3; 2). Ko'rsatma. Birinchi
-> -> 7Я

tenglamadan x~ + y- = ni topamiz. Bu tenglamani kvadratga
x y
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ko‘taring. 11.8. a) (1; 3; 9), (9; 3; 1); b) (U; — 12); d) ^  ; ^ ) ;

e) (2; 1; 3), (-2; -1; -3). 12.1.28 m. 12.2. 2.5 .1. 12.3. 8 kunda. 12.4. 21 

qator. 12.5. 20 km/soat. 12.6. 20 km/soat. 12.7. 7 km/soat. 12.9. 5 soat, 

7 soat. 12.10. 30 kunda, 20 kunda. 12.12.18 km/soat, 24 km/soat. 12.14.

11 ta. 12.15.22 kishi. 12.16.30 o'quvchi (Eslatma; 12.13. masalada 42 ta 

vektor hosil bo‘ladi). 12.17.7 ta. 12.18. sakkiz burchak. 12.19.40 km/soat.

12.20.30 km/soat. 12.21.10 sm va4sm. 12.22.15 sm; 8 sm. 12.24.12sm;

i 6 sm; 20 sm. 12.25.36.4.12.26.40 km/soat. 30 km/soat. 12.27.36 km/soat; 

24 km/soat. 12.28.36 km/soat; 30 km/soat. 12.29. 10 soat; 6 soat. 12.30. 

60 soat; 84 soat. 12.31.18 va 12.12.32.15yoki95.12.33.32.13.1. (— ;-l).

13.2. (-4, 6; +co ). 13.3. (2 -j|; +~). 13.4. (- ; 2~fjp'13-5-

13.6. ( - ;  3). 13.7. [1; +~). 13.8. (

13.11. (
:4 л ш » 7 Т Т

13.26.

a > 0 да x < — 
a

- 0 , b < 0 да 0 ;

: 0, a > 0 да xe R :

a < 0 да x > — .

13.35. a)y<3da;b)y>7da;d)y>-j^da;e)y<0.1 da. 13.36. 1)'J(3; +°°).

13.37. [1; 5]. 13.38. [— -2~; :

13.42. 0. 13.44. a e (5/3; ~).

к > 0 да , x e (— , ---2^

к = 1 да, xe(—■»; — 1);
13.47.

13.49.

3.39. (0; 1). 13.40. 0. 13.41. (— ; +~). 

. 1 —V I-ь4Лг V /l+Vl+4/t:)U(J 2k

1
< к < 0 да, .v e

к <
1

q —VI +4/: 
2 к

да, 0 .

|Л| > 2V6 да, .v s 

|£| < 2V6 да, 0.

- к - 2 ы 6 .  — к + 2 ' l b )

[к < 1 да, х € (_oo;l—W1—к М 1+\'1— +~) ;
13.50. j к = 1 да, х е (—<*>; ! ,) . (1 ; +~);

[к > 1 да, х е (—о»; +оо) .

13.57.ле[l ; y j  .13.58.0.13.59. (--д-;3) . 13.60.xeR. 13.61. v Г ;

- 1)U( 15; +~). 13.62. [-2; 1]. 14.2. хе( — ; +~) . 14.4. хе(-~; 1 М 3 ; 

+~). 14.5. хе(—°°; - -b'J(2 ; +«) . 14.8. хе(— ; +■*>). 14.9. хе(2; 5)U(12; 

+~). 14.10. хе (—°°; -7)U(-1; 4). 14.11. хе(-~; -5)U(-1; 0)U(8; +~).

14.12. xe(-48; 37)U(42; +<»). 14.13. хе(-°о; - 0.7)U(2.8; 9.2). 14.14. 

-ve (—17; —4)U(4; +~). 14.15. ле - 11)U(- ; 11). 14.16. xe (-^=;-5)U 

U(0; 5). 14.17.хе(-0.1; 0)U(0.1; +~). 14.18. xe(-~;-3)U(-l; l)U(3;+~).
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14.19. xe(-6; 0)U(6; 15). 14.20. хе(-2; 6). 14.21. хе(-~; 0)U(4; +~). 

14.22. хе(-~; 1 )U( 1; 24). 14.23. хе(-~; -7)U(21; +~). 14.24. 

xe (-оо; -4М8; +<*>). 14.25. хе (-16; 11). 14.26. хе [-1; 3). 1427. xe (-~>;-4)U 

U[6; +~) 14.28.xe(-~;1 М 1; 2)U(4: -к»), 14.29. ле(— ; -1]U{1; 2}U[4; +~).

14.30. xe {-2}U[1;2]. 14.34. хе(-~;1). 14.35. (-~;-2)U(-2;l)U(4;+~).

14.36. xe (-oo;-5]I {1 }U[2;7)U(7 ;+<»). 14.49. (-»;+<»). 14.50. (2:3). 14.51.

(-3:1). 14.52. (-<o;-2)U(-2;-j-)U(l;+“ ). 14.53. (-2;-l)U(l;2). 14.54. [-3;3].

14.55. (-~;2)U(5;+oo). 14.56. (-~;l)U(1.5;+~). 14.57. (-~;2.5)W^;+~).

14.58. (—6;3). 14.59. (-~;l)U(4;+~). 14.60. (-3;1). 14.61. (-~;0)U(4 ;+~).

14.63. (-«;+«). 14.64. (--i-;2). 14.65. f 1 ;3]U(5;+~). 14.66. <-~;---J=-)U

U(0;+oo). 14.67. (-00;6)U[-2;0)U(3;+~). 14.68. (2;3)U(5;6). 14.69. (1;+~).

14.70. (--|-;-2)U(3;+«). 14.71. (-1 ;1)U(4;6). 14.72. (— ;— 3)U(--^;-^;) 

U(4 ;+~). 14.73. [1;2)U(3;4], 14.75. (-~;-l)U(l;+~). 14.76. (-~;-2)U 

U(-l;0)U(— ;+°°). 14.77. (- 5;1)'J(2;3). 14.78. (— ;0M1 ;6). 14.79. (~>;4jU

U[—2;—1]. 14.80. (-2;-l)U(2;3) 15.19. |1;~|~]. 15.20. (— ;-lJU[15;+~).

15.21. [-2:11.15.22. R. 15.23.0.15.24. [-1 ;1J. 15.25. R. 15.26. {1 }U[2;3],

15.27. **-5/2.15.28. x=±2.15.31. x=4/3.15.32. .*=-4,5; x=3,25. 15.33.

x=V,113-5~ 15 34  A=_  _ 2 15 J 5 . („«; 2/3]. 1536. [ 1 ;3], 1537. x=0,5, x=3,5.

15.38. [2 ;+~>. 15.39. a)x=2;x=— 6. 15.40. [-2;1-|-] 15.41. {0}U(l;+~).

15.42. (-~;0]U[1 ;+oo). 15.43. [-2-±-: 1-̂ -]. 15.44. 15.45. [0:13].

15.46. {—4;—2;0;2;4} 15.47. [-3:3]. 15.48. (-~;0]U|-^-;+~). Ko'rsatma. 

\а-Ы=ШЫ <=> (a—b) b>0.15.49. {0}. 1550. {0:2}. 15.51. {0}. 15.52. {-1}. 

1534. {l;4;-y(5±Vi3}. 1535. {-л/З}. 1536. (2;- | ;^ ' 17 }. 1557. |-;-j-;2}.

15.58. {3:4}. 15.59. {± 1;±3}. 15.60. (1;4], 15.61. {l-|;-3}. 15.62. {-5;1-^|.

15.63. {-i-y^-; l+VJ}. 15.64. {-!- y ^ } .  15.65. a < 0 da x = -a; a>0 da 

x=-7a, x=a. 15.66. a>0 da { -3a;a}; a=0 da x^O; a<0 da 0.15.67. a^O da 

{--^-}; a=0 da (-~;+~). 15.68. a<0 da x=-^~; a>0da x=±2a. 15.69.(3:1). 

( |-: Я ) .  15.70. (0;— 1), (-i; -J). 15.71. (0;1). 15.72. (0; -1). 15.73. (- i l ; 21), 

(1; -1). 15.74. (c; 4-c), bu yerda ce[0;l] 15.75. (2:1). (0;-3), (~6;9).

15.76. (л/2;2л/2), (-л/2;-2^2). 15.77. { - 3 ± | И }. 15.78. яе Й-; 3-V5] da

г ; 2' *  - T iM  •
а=7-4л/3 da СО; 1~2л/3), а=7+4л/3 da (0; 1+2V3), а=1 da (6;- l) . 16.1. 

(-1:1). 16.2. [—1; 1 ]. 16.3. (-~ ;-lU (l;+<»). 16.4. (—0; -l]U[;+~). 16.5. 0.
16.6. {0}. 16.7.0.16.8. (-:+-). 16.9. (-~:+оо). 16.10.0.16.11. {1}. 16.12. 

{-у}. 16.13. (—<»;+со). 16.14. х= 4 .16.15. (~-°о;+°°). 16.16. (—<=°;4U(4;+t*0-
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16.17. {±1}. 16.18. 1 )U(-1; 1 )U( 1;+°°). 16.19. R\{2}. 16.20. [—1;1]. 

1621. +oo). 1622. [0;3], 1623. (22;4). 1624. ;1 M3;+~>). 1625.

-yM y- ;+<-)• 16.26. (И ~ ^  : . 16.27. (8;+~). 16.28.

(~3;4). 16.29. (-~;-2)U(-l;+~). 16.31. [1:6]. 16.32. 0 . 16.33. (—>;-3],

16.34. [-2;3|]. 16.35. [-3;5]. 16.36. (--A; +~). 16.37. (-*>;l)U(7;+~).

16.38. (-oo;l). 1639. (-~;2)U(3,5;+o»). 16.40. (-;l]U[3;+~). 16.41. 

-1М0;1М1;+~). 16.42. (2;3)U(3;+~). 16.43. (— ;-6)U(-3,5;+~). 16.44.

(3;3-j-) 16.45. [0;1-|-]U|2,5;+<=»). 16.46. (—»;-2)U (-21 )U(-1 ;0]. 16.47.

(-o<>;2). 16.48. [■'/6-2;l)U(l;4], 16.49. (-»;1]U[5 ;+<*>). 16.50. [-1,0)U(0;1].

1631. (— - - j ]U[-i; 2]. 1632. (—>; 1+̂ ? ]. 1633. (-3;3], 1634. (1-л/З;

2-V2). 1635. (-~; M — ; +~). 17.1.0.172.0.173.0.17.4 0 .

173.0 .17.6.0 .17.7.0 .17.8.0 .17.9.0.17.10.0 .17.11.0 .17.12. x=3.17.13.

*=0,5. 17.14.0.17.15. {-i-;l}. 17.16. {-1;2). 17.17. {-3; 2). 17.18. {-4; 3}.

17.19. .*=6 .17.20. *=3.17.21. д-3.17.22. л:=8. 17.23. л:=28.17.24. х=0. 

1725. jp=4. 1726. *=19.1727. .*=3. 1728.^=6,Г729..*=-1. 17J0..*=3.173L x=2.

17.33. jc= -1±2л/П. 17.34.0. 17.35. л= -5, л=0.17.36. -3 1.1737.

-8;27.1738.8; 27.1739. х=3.17.40.,v=l, 17.41. { - - 1 7 . 4 2 .  ,v=2,5.

17.43. .̂ =1 -j-. 17.44. л=8.17.45. х=5.17.46. 53 .17.47.х=2.17.48. 

л=3.17.49.0.1730.л--61,х=30.1731.^=8„v=8±4Vl 1732.Jt=-6,*=-5 

x = ~ Y  17-53- X=~L 17  54-*=°-1735.,v=3; х=4.1736..v=0.17.57. х=9

17.58. х=2; х=3. 17.59. x=-6l; .v=30. 17.60. х=+-109; *=80. 17.61 

x=-2-j-;x=\. 17.62.,v=-y-,x=l. 17.63. ,v=±4.17.64. jt=- l. 17.65. л=4

17.66.0 .17.67. jc=-1;jc=40. 17.68. [2;+~>). 17.69. [5;8]. 17.70. x=-yj-

17.71. x= ^  . 17.72. x= ^  . 17.73. x=2. 17.74. л= -5; x=2. 17.75. ^

17.76. «<0 da 0 , a>0 da x=a2-1. 17.77. «<-3 da 0, a>-3 da x= - ■2
17.78. art) da л- ; a=0 da (— <>=;0)U(0;+<~). 17.79. ae (— ;2)U(2V2;+«o) 

da 0 ; ae [2;2V2] da x=5 ± _ d O L _  . 17 .8O. a<0 da 0 . 0 < a <^- da

x=a+1 ±V2a; a>4- dax=a+1 +V2a! 17.81.Л- V2V3~ 3 .17.82. (б; Ю), 
^ ,  , V3— 1__ __  ___

(10;6). 17.83. (1;4), (4;1). 17.84. (*-;>-}. 17.85. (- ^  -4 (4  ;

. 17.86. (-9; - -i- ), (4; 1). 17.87. (-6;-l), (-3;2), (9;-4), (2;3).

17.88. (—1 2 7 ) ,  (27;1). 17.89. (1;8) (8;1). 17.90. (1;4), (4:1). 17.91. 

(5:4). Ko’rsatma. Tenglamalarni ko'paytiring. 17.92. (—2;—1), (— 1 2 )
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(1;2), (2; 1), (0;с), ceR . 17.93. (4;2), (4/3;— 2/3). 18.1. [-3;+-).

18.2. (- о о ;+ о о ) . 18.3. (-~;+~). 18.4. 0 .  18.5. х=2. 18.6. ,v *  2.

18.7. (-~;+~). 18.8. 0. 18.9. (— ;+•»). 18.10. х*0. 18.11. 0. 18.12. 0.

18.13. [-3;+<»). 18.14. (-1 ;+<*>). 18.15. (^»;l]U[2;+o=). 18.16. у* 1/2.

18.17. (-<«>;+оо). 18.18. (2;3). 18.19. х=2; х=3. 18.20. *==-1,5.

18.21. 0 . 18.22. 0 . 18.23. {-1 }U[2;+~). 18.24. {-2;1 }U[3;+~).

18.25. |-2;-l]U[3;+°=). 18.26. {-2}U[1;3]. 18.28. (-»; -8,5]U[1;10).

1.1. x*2. 1.2. x*3.4. 1.4. x*-2. 1.6. x * l, хФ2, хФЗ. 1.7. x*3. x*4. 1.10. 

R. 1.12. хФ2. 1.13. х*Ъ. 1.14. R. 1Л6. x*0, хФ ± 1. 1.18. v*0. 1.19. R.

1.21. хФО, хф2, х ф Ъ. 1.28. (- y^;+~) ■ 1-29. (-~;л/3-2] 1.30. 

(-oo;-2(V3+2)). 1.31. {1 ;2}. 1.32. **-8/7. 1.35. (-~;2]. 1.36. 

{0}U[1 ;+==). 1.37. {0}U[2;+<~). 1.38. {2}. 1.45. [-0,5;0,5J. 1.46.[- ^-];

2 U{3}. 1.47. [—2;0]U{ 1,5}. 1.48. {1 }U[2;3}U(3;+°°). 1.49. (^»;-9)U 

(-9;-3]U{-2}U[7;8)U(8;+~). 1.50. {0,5}. 1.58. (—oo;3]. 1.59. (-~;2,25J.

1.61. (—°°:0)U(0;+°°). 1.62. (—°°;1 )U(l;+~). 1.63. (0; 1J. 1.64. (—°°; 

-2]U[2:+oo). 1.66. [-2;+~). 1.67. (^=;5J. 1.69. [2;-~], 1.70. ( -8; -2].

1.71. 11;+«). 1.72. [0;1]. 1.73. M ;l) . 1.74. [-1 ;2). 1.75. [-2;1 J. 1.76. 

[—1 ;3J. 1.77. [-3;~). 1.78. [3;12)U(123;+~). 1.79. [6,75 ;+~). 1.80.

[6,75;27)U(27;+°°). 1.84. Ko'rsatma: — = t deb oling va f(r)ni

toping. 1.89. a) juft; b) juft; d) juft; e) juft. 1.90. d) toq; e) juft. 1.91. a) 

juft; b) toq; d) juft; e) toq. 1.92. a) toq; b) juft; d) juft; e) juft. 1.106. a) 2;

b) 1; d) 2; e) -1; f) 1; g) - 1;-h) 3; i ) - 1 .1.107. a) ± ; d) 0; f) 0 ;

h) 1. 1.108. (-«;+oo) da i .  1.109. l-;+oo) da t. 1.126. g(x) = ■ * ~ ~ ? • 

1.127. g (x) = 2^  . 1.128. g(x) = 'ix. 1.129. g(x) = -'!x. 1.130. g(x) = - ^7 .

V II b o b .

1.131. g(x)=  ) 

1.149. v = 4

x, agar xe [0; 11 bo'lsa,

3—x, agar xe[l;2] bo'lsa.

, x =1,5. 1.157. v =0, x =-2.
'7 max y max 7 max

- 3 - 1 0 1 3 X

24-rasm.
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25-rasm. 26-rasm.

3.49. p= -2, q= - 1. 3.50. a=3, 6=6 , c= -4. 3.51. y=2*2-3x+5. 3.52. 17.

3.57. a=2. 3.58. 6=4. 3.59. r=13. 3.60. Vce(-~; - -y)U(l;+~). 3.61.

a) -6  < b < 2 ; b) b > 3; d) b < -6 . 3.62. a) 0 < a < 28; b) - -A- < a <-j;

d) a < -4; e) - 4  < a < 0. 3.63. a) - 1 <*-< 1; b) ()</>< 1,25; d) b<- £  ;
4 10
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