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SO‘Z BOSHI

Respublikamizdata’lim sohasida ulkan o ‘zgarishlar amal-
ga oshirilayotgan hozirgi davrda akademik litseylarning
matematika fani chuquro ‘rganiladigan guruhlari uchun amal-
dagio ‘quv dasturiga to ‘liq mos keladigan va dasturdagi mav-
zular bo ‘yicha turli xil qiyinlik darajasiga ega boigan misol
vamasalalami qamrab oladigan masalalarto ‘plamining mav-
jud emasligi ushbu «Algebra va matematika analiz asoslari-
dan masalalar to ‘plami»ning yaratilishiga sabab bo ‘ldi.

0 ‘quv qo‘llanma 0 ‘zbekiston Respublikasi Oliy va o ‘rta
maxsus ta’lim vazirligi tomonidan tasdiglangan va 2000—
2001 o ‘quv yilidan boshlab amalga kiritilgan o'quv dasturiga
gat’iy amal qilingan holda yozildi.

Qo'Hanma asosan akademik litseylarning o'quvchilari
uchun mo'ljallangan bo'lib, undan kasb-hunar kollejlari
o'quvchilari, umumta’lim maktablarining o'qituvchilari,
shuningdek, matematikani mustaqil o'rganuvchilar ham
foydalanishlari mumkin.

Qo'Hanma yetti bobdan iborat bo'lib, har bir bob para-
graflarga bo ‘lingan vauquyidagi mavzulami o'z ichiga oladi:

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

. Haqiqiy sonlar.

. Kompleks sonlar.

. Ko'phadlar.

. Algebraik ifodalar.

. Algebraik tenglamalar va tengsizliklar.
. Funksiyalar va grafiklar.

Mualliflar zarur deb hisoblagan o'rinlarda misol va
masalalarning yechimlari, yechishga doir ko'rsatmalar
keltirilgan.

Mualliflar o'quv qo'llanmasining yaratilishi va uning
sifatini yaxshilashgayaqindan yordam bergan SamDU akade-
mik litseyi o'qituvchilari, O'zbekiston Respublikasida xizmat
ko'rsatgan yoshlar murabbiysi R. G'ulomovga, fizika-mate-
matika fanlari nomzodi, dots. A. Umarovga minnatdorchilik
bildirishni o'z burchlari deb hisoblaydilar, shuningdek, kitobni
Rentium kompyuterida sahifalagan V. A. Mamedov va 1. X.
Nasimovlarga samimiy tashakkur bildiradilar.

Masalalar to'plamida ba’zi bir kamchiliklar uchrashi ehti-
moldan xoli emas. Kamchiliklar haqida fikr va mulohazalar
bildirgan hamkasblarga mualliflar oldindan samimiy
tashakkur izhor etadilar.
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I bob. TOTLAMLAR NAZARIYASI VA
MATEMATIK MANTIQ ELEMENTLARI

1-§. TOTLAM VA UNING ELEMENTLARI
BO‘SH TOTLAM

To'plam tushunchasi matematikaning ta’riflanmaydigan
tushunchalaridan biridir.

Tokplamni 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, 4A={a,b,c,d} yozuvi A to‘plam a, b, c,
d elementlardan tashkil topganligini bildiradi.

Agar x element X to‘plamning elementi bo Isa, xeX
shaklda yoziladi. xrX yozuvi x element X to ‘plamning
elementi emasligini bildiradi.

Masalan, agar N-natural sonlar to ‘plami bo ‘Isa, u holda

4eN, 5¢eN, "GN, ITGN.

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.

Misol. A={x|xeN,x< 7} to ‘plamelementlariniko ‘rsating.

Y echish A toplam 7 dan kichik bo°‘lgan barcha
natural sonlardan tuzilgan, ya’ni A={1,2,3,4,5,6}.

1.1. 0 ‘zbekiston Respublikasidagi barcha viloyatlar va
Qoraqalpog‘iston Respublikasi nomlari to ‘plamini tuzing.

1.2. 0 ‘zbekiston Respublikasi davlat madhiyasida
qatnashgan harflar to ‘plamini tuzing.

1.3. 0 ‘zbekiston Respublikasining davlat gerbi qabul
qilingan yilda qatnashgan raqamlar to ‘plamini tuzing.

1.4. A={10; 12-n-; 17,3;-7; 136} to ‘plam berilgan. Qaysi



natural sonlar bu to ‘plamga kiradi? Shu to'plamga tegishli
bo‘lmagan uchta son ayting. e, g belgilari yordamida
go ‘yilgan savollargajavob 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, -I<x<5}; b) F={x| 5x=x-7};

d) Q={xx(jd-12)=0}; e) J={x\xeR, x2=2};

f) V=W xgN, xX9}; g) W={x| XEN, x X9}.

1.8. Quyidagi to ‘plamlarni son o ‘qida belgilang:

a) ! xgN. x < 3}; b) X xeZ,-2 <x< 2} ;
d) x] XER, x>4.1}; e) xlxc R, -2,7 <x < 1};
f) {x] xcR, x< 6}; g) {x] x¢ R, 3,4<x < §;

h) {Xxc R, -3-i- <x <-1}; 1){x x2=4};

i) X (x21)(xM )=0}.

1.9. Quyidagi to ‘plam elementlarini toping:

a) 1va 3 bilangina yoziladigan barcha uch xonali sonlar
to ‘plami;

b) 1,3,5 raqamlaridan (fagat bir marta) foydalanib
yoziladigan barcha uch xonali sonlar to ‘plami;

d) Ragamlarining yig‘indisi 5 ga teng boigan uch xonali
sonlar to ‘piami;

e) 100 dan kichik va oxirgi ragami 1 boigan barcha
natural sonlar to ‘plami.

1.10. Quyidagi to‘plamlardan qaysilari bo ‘sh to ‘plam:

a) Simmetriya markaziga ega boimagan kvadratlar
to ‘plami;

b) & x2r1=0}; d) & xo R, [xI=3};

e) {xl xgR, xFI1}; 0 {x x416=3}.

1.11. Quyidagi to'plamning bo‘sh to'plam ekanligini
isbotlang:

a) {x] XGN, x<-1}; b) {x] XGN, 15<x<16};

d) {x XGN, x=-1 }; e) {x| x>7, x<5}.

1.12. Tenglamaning haqiqiy ildizlari to'plamini toping.
Bu to'plamlaming qaysilari bo‘sh to'plam ekanligini aniq-
lang:



a) 3x+15=4(x-8) ; b) 2x+d4=4 ;  d) 2(x-5)=3x ;

e) ) x2+16=0 ; g) 2x+7)(x-2)=0.
1.13. Quyidagi to'plam elementlarini xo'rsating:
a) {,/, g); * b) {a d) {{«} e)0;
f) 05k g) {{a,b}.{c\d) ; h) {{abc)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 B to'plamning har bir elementi A to'plamning ham
elementi bo'lsa B to'plam A to'plamning gism to'plami
deyiladi va BcA ko'rinishida belgilanadi. Bunda Oc=A, AcA
deb hisoblanadi. Bu qism to'plamlar xtf-s/ms gism to plamlar
deyiladi. A to'plamning qolgan barcha qism to'plamlari xos
qism to'plamlar deyiladi. n ta elementdan tuzilgan
to'plamning barcha qism to'plamlari soni 2" ga teng.

Agar AcB. BczA bo'lsa, A=B deyiladi.

I-misol. A — ikki xonali sonlar to'plami, B — ikki
xonali juft sonlar to'plami bo'lsin. Har bir ikki xonali juft
son A to'plamda ham mavjud. Demak BcA.

2-miso l A={1,23}, B={ x| xeN, x<4} to'plamlar
berilgan bo'lsin. B to'plam 4 dan kichik bo'lgan natural
sonlar to'plamidir, ya’ni B={1,2,3}. A va B to'plamlar ayni
bir xil elementlardan tashkil topgan. Demak, A=B.

2.1.4A={a, b, c,d e,f g g), B={<z /, k}, C={b, d, g k, /},
D={o, /}, E={e, f{ k, g} to'plamlar berilgan.

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

b) D to'plam C to'plamning qism to'plamimi?

d) B to'plam qaysi to'plamning qism to'plami bo’ladi?

2.2. C={213,45,324,732,136} to'plam berilgan. C
to'plamning

a) 3 ga bo'linadigan; b) 9 ga bo'linadigan;
d) 4 gabo'linmaydigan; 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 B —
barcha shoir va shoiralar to'plami;
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b) C — qavariq to‘rtburchaklar to‘plami va D —
to ‘rtburchaklar to ‘piami;

d) E — toshkentlik olimlar to'plami, ¥ — 0 ‘zbekiston
olimlari to'plami;

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

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

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

A — parallelogrammlar to'plami;

B — romblar to'plami;

C — 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 aniglash mumkin?

2.6. Quyidagi to'plamlar uchun AcB yoki BcA
munosabatlardan qaysi biri o'rinli:

a) A={a,Z>c,</}, B={o,c,</} ; b) \={a,b), B={a,c]];

d) A=0, B=0; e) A=0, B={fl,Z>c};

0 A=0, B={0}; g) A={{ti},a, 0}, B={a}-

h) A={{a,b},{c,d},c,d), B={{a,b}JI,

1) A={{0},0}, B={0,{{0},0}}.

2.7. Tasdiq to'g'ri yoki noto'g'ri ekanligini aniqlang:

a) {1;25c{{ 1;2;3}:{ 1;3}; 1,235

b) {1;2}e{{1;2;3};{1;3};1;2};

d){l;3}e{11;2;3};5{1;3}:1;2};

e) {1;3}e{{1;2;:3};{1;3};1;2}.

2.8. Quyidagi to'plamlar tengmi:

a) A={2;4;6} Ba B={6:4;2};

b) A={1;2;3} Ba B={1;11;111};

d) A={{1;2},{2;3}} Ba B={2;3;1};

e) A={V256; V8l; VT6} Ba B={223242}?

2.9. A — natural sonlar to'plami, B — juft natural
sonlar to'plami, C — toq natural sonlar to'plami, D — 2 ga
ham, 3 ga ham bo'linadigan sonlar to'plami, £ — 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 bo'lsin. 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) *={3,5,7,9}, ¥— 2 dan katta, lekin 10 dan kichik
toq sonlar to'plami;

b) JI={4,6,8}, V— 1 dan katta, lekin 9 dan kichik juft
sonlar to'plami;

d) X — ikkita toq sonlaming yig'indisi bo'lgan sonlar
to'plami, ¥— juft sonlar to'plami;

e) X — tekislikda M \a K nuqtalardan bir xil uzoqlashgan
nuqtalar to'plami, ¥ — MK kesmaning o'rta perpen-
dikulyaridagi nugqtalar to'plami.

3-§. TOPLAMLAR USTIDA AMALLAR

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

A va B to'plamlaming har birida mavjud bo'lgan x ele-
ment shu to'plamlaming umumiy elementi deyiladi. A va V
to'plamlaming kesishmasi deb, ularning hamma umumiy
elementlaridan tuzilgan to'plamga aytiladi. A va B to'plam-

laming kesishma AnB ko'rinishda
belgilanadi (1-a rasm), AnB={xl
xe A Ba xe B}.

A va B to'plamlaming
birlashmasi deb, ularning kamida
bittasida mavjud bo'lgan barcha

AnB elementlardan tuzilgan to'plamga
aytiladi. A va B to'plamlaming
birlashmasi AuB ko'rinishida
belgilanadi (1-b rasm):

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

AuB

Agar BcA bo'lsa, A\B to'plam
B to'plamning to'ldiruvchisi de-
l-rasm. yiladi va Blbilan belgilanadi.

A\B



l-miso LA={a,b,c,del\ va B={b,d,e,g h) to‘plamlar
berilgan. Ularning kesishmasini toping.

Yechish. b,de elementlargina A va B to‘plamlaming
umumiy elementlaridir.

Shuning uchun, AnB={b,d,e}.
2-miso . A={x|-j-<x <-J}, B={ x|- "-<x <}

to ‘plamlaming kesishmasi, birlashmasi va ayirmasini toping
(2-rasm).

Yechish. AnB={ x|-*-<x< AuB={ x\- -y<x <2};
A\B={ x|]- j< x <- (2-pasm).
_ — >
2 I 7 2
3 4 4
2-rasm.

3-misol. Agar AcB bo‘lsa, AuB=B boladi. Isbotlang.

Isbot. AcB bo‘lsin. a) AuBcB ni ko ‘rsatamiz. xe AuB
bo‘lsin. U holda xeA yoki xeB bo‘ladi. Agar xeA bo‘lsa,
AcB ckanidan xe B ekani kelib chiqadi, ikkita holda ham
AuB ning har qanday elementi B ning ham elementidir.
Demak, AuBc¢B.

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

Shunday qilib, AuBcB, BcAuB. Bular esa B= AuB
ekanini tasdiqlaydi. Isbot boidi.

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

3.2. A— 18 ning hamma natural bo ‘luvchilari to ‘piami,
B — 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 sonlarto'plamibo'lsa, K=PnS to'plamga qaysi sonlar
kiradi:

a) 21eK; b) 32e¢K; d) 7e K; e) 17¢e 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] kesmalarning kesishmasini toping.

3.6. P={a,b.d,e,f,g} va E={a,h,ij,k} to‘plamlar
birlashmasini toping.

3.7. A={sa| /76 N,/7<5}va B={«| a?¢ N,/z>7} to'plamlar
birlashmasini toping: a) 4e¢ AuB; b) -3g AuB; v) ogAuB
deyish to'g'rimi?

3.8. Agar a) A={x|x=8k, keZ}, B={x1x=8/-4, /gZ},

b) A={x|x=6k-1, keZ), B={xl x=6/+4, leZ} bo'lsa
AuB ni toping.

39. A={2:;4;6;8;-40}, B={1;3;5;7;... 37}, C={{a;b},
{c;t/}, {e'J), {g/?}} to'plamlaming 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(BuC); b) (CuB)u(A); d) An(BuC);

e) Au(BnC); 0 An(BnC) ; g) Bn(AuC) n?

3.11. A={x| -5< x <10}, B={x| xgN, 3< x <15}
bo'lsin. A\B Ba 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. C va [ kesishuvchi to'plamlar bo'lsin. Eyler-
Venn diagrammalari yordamida C\I , I\C, (C\D)u (A\C)
larni tasvirlang.

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

a) -46Nz b) OGNz d) 13GN; &e) -8g Nz
0 -5,3¢ Nz g) 0g Nz?

3.15. A={x| x=2A:+], k&Z) to'plamning Z to'plamga
to'ldiruvchisini toping.

3.16. A={x] x=3A: keZ) to'plamning Z to'plamga
to'ldiruvchisini toping.

3.17. AgarAcU, BcU bo'lsa, quyidagi tengliklaro'rinli
bo'lishini isbotlang:

a) (AuBj*A'nB'; b) (AnB),=A/uB/. (Izoh: U ga
to'ldirish deb tushunilsin).

3.18. Agar A to'plam x27x+6=0 tenglamaning
yechimlari to'plami va B={1;6} bo'lsa, A=B bo'lishini
isbotlang.

3.19. A\AB=A\(AnB) tenglikni isbotlang.

3.20. An(B\A)=0 tenglikni isbotlang.
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4-§. TOTLAM ELEMENTLARINING SONI BILAN
BOG‘LIQ AYRIM MASALALAR

n(4) bilan A to ‘plam elementlarining sonini belgilaymiz.
Har qanday A va B chekli to'plamlar uchun
n1(AuB)=sa(A)+n(B)-1(AuB) tenglik to'g'ri.

Miso L50o'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, B — ingliz
tilini o'rganayotgan o'quvchilar to'plami, C esa nemis tilini
o'rganayotgan o'quvchilar to'plami bo'lsin. zi(A)=50,
n(B)=37, n(C)=\7 larga egamiz. Masala mazmunidan.
w(BnC) ni topish lozimligini ko'ramiz. Tushunarliki, A=BuC.
«(BuC)=w(B)+«(C-/1BnC) tenglikdan 50=37+17-n(BuC)
yoki w(BnC)=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
gatnashmaydi?

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 qizigmaydigan 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?



5-§. TOTLAMLAR USTIDA BARCHA AMALLARGA
DOIR MASALALAR

5.1. To'plamlar kesishmasini va birlashmasini toping.
Eyler-Venn diagrammasi yordamida grafik talqin qiling:

a) A={5,6,7,8,9,10}," B={8,9,10,11};

b) A={x| x=2«,/76 N}, B={ x| x=1II]", ne N};

d) A={x| x=5n, ne N}, B= {xx=2n, a7¢g N};

e) A={x| x==%, neN}, B={x|x=-], neN};

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

a) P={x| " < x <V1}, Q={x| L] <x<3.2};
b) P=W - j- <x<f }, Q={x| VI <x <"
d) P={x] -~ <x< }, Q={xl <x <M Y
e) P={x] <x<-"}, Q={x]V2<x<I0}.

5.3. Quyidagi tengliklami isbotlang:

a) AnB=BnA; b) (yV”B)nC=A n(BnC);
d) Agar AcB bo'lsa, AnB=A; e) An0=0;

f) AnA=A.

5.4. Quyidagi tengliklarni isbotlang:

a) AuB-BuA; b) (AuB)uC=Au(BuC);
d) AcB bo'lsa, AuB=B ; ¢e) Au0=A;

f) AuA=A.

5.5. Isbotlang:

a) (AuB)nC=(AnC)u(BnC);

b) (AnB)uC=(AnC)n(BuC).

5.6. Ayirish va to'ldirish amallarining quyidagi xossalarini
isbotlang ((AcB, BcC, CcU deb hisoblang):

a) APnA=0; Ho'=U;
b) AFuA=U; g) UF =0;
d) (AFnBF)= AFuBF; h) (A\B)\C=A\(BuC);
e) (AuB) 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 chiqgadi);
2) <<— teng kuchlilik R<=>Q, R va Q teng kuchli (R
dan Q kelib chigadi va aksincha);
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3) v — diz’yunksiya («yoki» amali);

4) 1 — kon’yuksiya («va» amali);

5) V — ixtiyoriy, barcha;

6) 3 — shunday mavjud;

7) 1 — mavjud emas.

I-miso L Agara>b va b >cbo‘lsa, a>c bo‘ladi.

(a>b)a(b>c) = (a>c).
2-misol a>bbo'lsa, a+ob+c bo'ladi.
(a>b) => {a+ob+c).
3-miso L n=0 yoki b=0 bo'lsa, ab=0 bo'ladi va
aksincha ab=i) bo’lsa, a=0 yoki b=0 bo'ladi:
(ab=0) <> ((ti=0)v(Z>=0)).
4-misol ti>0 va b>0bo’lsa, ab>0 bo'ladi.
(n>0)n (b 0) => (ab>0).
5-miso L Ixtiyoriy * haqiqiy soni son uchun x\> x.
Vxe R: x| > x.

6-miso L Ixtiyoriy a >0 son uchun, shunday xe Rson
mavjudki, x2=a bo'ladi.V a>0, 3 xe R: x2=a.

Quyidagi jumlalarni yuqoridagi belgilar yordamida
yozing (6.1.-6.10):

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

6.2. #<0 va b>0 bo'lsa. ab<0 bo'ladi.

6.3. Har qanday a, b haqiqiy sonlar uchun a+b=b+a
bo'ladi.

6.4. Agar g 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 bo’lsa, a=b=c=0 bo'ladi va
aksincha, a=b=c=0 bo’lsa, a2+b2+c2=0 bo'ladi.

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

6.8. Ixtiyoriy s, k natural sonlar uchun, /r+fc3 A bo’ladi.

6.9. Ixtiyoriy n, x natural sonlar uchun, n2x? butun son
bo'ladi.

6.10. a<0 bo'lsa, x 2=a tenglik to'g'ri bo'ladigan haqiqiy
X son mavjud emas.



II bob. HAQIQIY SONLAR
1-§. NATURAL SONLAR

Hisoblang:

1.1. 78-29+6573:313-408.
1.2.477-85-7784:56+10809.
1.3.927:103+(247-82):5-1.

1.4. (395-52-603)-25-960-64.

1.5. 25-(28-105+7236:18):6-25.

1.6. 1092322:574+152-93496-125-82215:9).

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. 1dan 25 gacha bo‘lgan natural sonlar qatoridagi 6
ga bo'linmaydigan natural sonlar to'plamini tuzing.

1.12. 1dan 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
Aabilan belgilaymiz (1.14— 1.20.).

1.14. Tasdiq to'g'rimi:

a) 2eA3; f) 25eA,; j) 15342749¢A ;
b) 2e A4; g) 36e A, ; k) 15342724¢ A4
d) 6eAS; h)41eA3; 1) 15342824¢As;
e) lle A4; 1) 422« A ,; m) 4343242¢ A,,?

1.15. W -12-13-14-15-16 soni A2A3A ,A.,A6ATAS
A9, A|0, Anto'plamlaming qaysilariga tegishli?

1.16.* 1-2-3-4—8-9r A* bo'lsa, A:=2431 bo'lishi mum-
kinmi? {15; 18} bo'lishi mumkinmi?

1.17.% 3-5-7eA, bo'lsa, x ning qabul qilishi mumkin
bo'lgan barcha qiymatlarini toping.

1.18. A%*n A6, Ah A3, A,n ASlami toping.



1.19. A21A3=A6tenglik to‘g'rimi?
1.20. ae Av beA4 bo'lsa, a+ bel bo‘lishi 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. Sonlarni kanonik shaklda yozing:

a) 36 f) 125;  j) 946 ; n) 13860;
b) 72 g) 36 ; k) 1001 ; 0) 2431 ;
d) 81 h) 512; 1)3125 ; p)6783 ;
e) 96 i) 680 : m)4500 ;  q) 36363 .

1.24. Sonlarni kanonik shaklda yozing:

a) 2-322462; f) 1818-15-5; j) 1547-213;

b) 4-5-7-9 ; g) 17-19-25 ; K) 2741-34;

d) 3-5-7-11;  h) 3443-53 ; 1)33-34432;

e) 1313-27 ; 1) 31233-37239; m)l 171181192

IXib ko‘paytuvchilarga ajratishning tadbiqlariga doir
misollar

1.25. Sonning boluvchilarini toping:

a) 209; b) 143 ; d) 2431 ; e) 2717 .

1.26. Sonlaming umumiy boMuvchilarini toping:

a) 209 va 143; b) 209 va 2431; d) 143 va2717; e) 2431 va
2717.

1.27. Sonlaming eng katta umumiy bo luvchisini toping:

a) 40 va 45; ) 50, 75 va 100; j) 63, 130, 143 va 1001;

b) 130 va 160; g) 74, 45 va 60; k) 74, 60, 84 va 480;

d) 121 val43; h) 84, 63 va42; 1)750, 800, 865 va 1431;
e) 31 va 93; 1) 72, 48va 36; m) 143,209, 1431 va 2717.

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, 12 va 25; k) 111 va 121;
d) 143 va 144; h) 14, 16va 19; 1) n, nt1van+2 (1eM);
e) 250 va 131; 1) 63, 130 va 800;m) n, n+2 van+4 (neN)?
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1.29. Sonlaming eng kichik umumiy karralisini toping:
a) 84, 42 va 2l ; f) 50, 125 va 175; j) 33,36 va4s;

b) 70, 80 va90; g)48,92va75; k) 100, 150 va 250;
d) 17,51 va289; h) 10,21 va 3600; 1) 80, 240 va 360;
e) 11,12 va 13 ; 1) 18, 19 va 24 ; m) 34, 51 va 65.

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

a) 23,32va 15; 1) 72-3;46 va 15 ;

b) 23,34va7; g)324;3-6va79;

d) 8, 132va 52; h) 34 112va 133;

e) 122 15 val ; 1) U4, 135va 1004 .

1.31.1 (a) bilan ae N ning hamma natural bo'luvchilari

sonini belgilaymiz. a =/?jal *pS2 wp I8 *p™ bo'lsa, x(a)=
=(« +!)( a,* | )mm(«+ 1) bo'ladi. Quyidagilarni toping:
a) x(81); <0 T(40"0); j)x(23.6-7); n) x(I 1+13« 17);
b) t(91); g) t(680); k) x(23+32-5); 0) 1(192-23 -29);
d) 7(512); h)T(13860); 1) x(42-6-15); p) x(121 « 112
e)x(1001); 1)x(13800); m) x(13-100-55); q) x(144-113).

1.32. Sonlaming umumiy bo'luvchisi nechta:

a) 18 va 54; f) 63 va72; j) 150 va 180;
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 174-19-234849.

1.34. A={100,15,200,300} va A={150,300,450}
to'plamlar umumiy elementlarining umumiy bo'luvchilari
nechta?

1.35. Hisoblang:

a) T(T(EKUB(EKUK(250;500);100)));

b) EKUB((100); x (EKUB(25;5)) + x (EKUK(10;35));

v) EKUK(EKUK (T (144);51);18) - T (42);

g) t(18-91+15(YEOA(10;21))) *1(142).

Yevklid algoritmini tadbiq etishga doir misollar

1.36. Sonlaming eng katta umumiy bo'luvchisini toping:
a) 8104 va 5602; f) 187 va 180; 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; 1) 78999 va 80000; m) 1000 va 999.
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1.37. Quyidagi sonlar o ‘zaro tubmi:

a) 60 va72;b)55va7l;d) 732 va 648;¢) 111 va 11?

1.38. EKUB(tf;&) EKUK(a;6)=fl-6 (aeN, beN)
tenglikdan foydalanib, quyidagi sonlaming eng kichik
umumiy karralisini toping:

a) 821 va 934; f) 28 va 947 ; j) 75 va 1853 ;
b) 743 va 907 ; g) 56 va 953 ; k) 23 va 1785 ;
d) 109 va 1005 ; h)419 va 854; 1) 113 va 9881;
e) 827 va 953 ; i) 887 va 6663 ; m) 875 va 1346.

1.39. Sonlaming o ‘zaro tub ekanligini isbotlang:
a) 911 va 130177 ; b) 811 va 10403.
1.40. Hisoblang: x(EKUB(991;659;647+367)).

2-§. BUTUN SONLAR

Hisoblang:

2.1. 143+(-42+85-52)-9-124;
2.2.-56.(H3+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 boiishga doir misollar

2.6. s ni 6 ga qoldiqli bo ‘ling:

a) a=10, b=3; d) a=200. 6=17 ;

b) *=180,6=9; e) 0=76, 6=9.

2.7. 0 ni 6 ga qoldiqli bo ‘ling:

a) o=5, 6=9 ; d) 0=9, 6=18 ;

b) 0=11,6=23 ; e) 0=4, 6=75 .

2.8. 0 ni 6 ga qoldiqli bo ‘ling:

a) o=-81, 6=75; f)o=-33,6=7; j)o=15,6=43;

b) 0=-5, 6=9 ; g) 0=-48, 6=6 ; k) o0=27, 6=9 ;

d)o=-41,6=7; h)o=-6,6=48; 1)0=33,6=32;

e) 0=-35, 6=7 ; i)o=-8,6=24 ; m)o=108, 6=36.

2.9. oeN, 6gN bo’lib, a=bg+r(geZ, /i=N, 0<r<b)
boisin. -0 ni 6 ga boiishda hosil bo‘ladigan to‘ligsiz
bo‘linma ¢g/ni va qoldiq  ni toping.

2.10. o ni 6 ga bo’lishaagi qoldigni toping:

a) 0=81932, 6=9; f) 0=4341, 6=3; j)O0=111,6=11;

b) 0=25,6=75 ; g)0=144,6=6; k)o=-11,6=111;

d) o=-4, 6=49 ; h) o=-15, 6=11; 1)o=-9, 6=3 ;

e) o=-49, 6=4 ,; i)o=-13, 6=35; m)o=-3, 6=9.



2.11. Quyidagi tenglik qoldiqli bo ‘lishni ifodalaydimi:
a) 21=34+9; 0 26=4-5+6 ; j) 81=81-0+81;
b)-18=9-2-36; g)-15=11-(-2)+7; k)-40=4-(-11)+4;
d) 35=2-17+1; h)-49=7-8+(-7); 1)-35=(-7)-8+21;
e) 11=2-4+3 ; 1) 84=2-42 ; m) 49=4-11+57

Taqqoslama va uning ayrim tadbiqlariga doir misollar

tfeZ, beZ, me Dboisin. ala.b larni m ga boiishda bir
xil qoldiq hosil bolsa, a va b sonlari m modul bo'yicha
tagqoslanadi (m modul bo ‘yicha teng qoldiqli) deyiladi.

a va b lar m modul bo ‘yicha taqqoslanuvchi ekanligi
quyidagicha belgilanadi:

(mb (mod m). (D

(I) munosabat taqqoslama deb ataladi.

I-leorema. a™b (mod m) =*(a-b) m,

2-teorema. {a-b) m = <e6(mod m).

3-teorema Agar a=6(mod m) va c"d(mod m)
bo‘lsa, quyidagi taqgqoslamalar to‘g‘ri bo‘ladi:
atc=b+d(moA m);
a-c=b+d(mod m),;
a *c=bm</(mod /u).
Natijalar: 1. a=a(mod m)\

2. ti=Z)(mod m) => ar=lf{mod m), neN;

3. ti=Z)(mod m) => c-cme-b(mod m), ceZ

4. Agar ¥*<Z>mod m) sa c*(mod m) bolsa,

ixtiyoriy zZx7Z uchun nfat+nk =
=n b+n2d (mod m) boladi.

1-mi sol. 222255 sonini 7 ga boiishda hosil boladigan
qgoldigni toping.

Yechish. 2222 ni 7 ga qoldiqli bolamiz: 2222=7-317+3.
Bundan, 2222=3(mod 7) ni olamiz. Hosil boigan
taqqoslamaning har ikki tomonini 5555 — darajaga
kolaramiz (2-natija):

2222558355 mod 7).

Bu tagqoslama izlanayotgan qoldiq 355%ni 7 ga bolishdan
hosil boladigan qoldiq bilan bir xil ekanligini ko'rsatadi.
355 ni 7 ga boiishda hosil boladigan qoldigni topamiz.
Buning uchun 3 ning dastlabki bir nechta darajalarini 7 ga
boiishda gqanday qoldiglar hosil bolishini kuzataylik:
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373(mod 7); 32'3 #3=9=2(mod 7); 33=2<3"6(mod 7);

34=6-3=18"4(mod 7); 3 bl -3=12=5(mod 7);

36=5 +3=15=1(mod 7).

36=1(mod 7) ga ega bo‘dik. Bundan, 36=P(mod 7) W
( 2) ni olamiz.

Endi 5555 ni 6 ga boiamiz: 5555=6-925+5.

U holda 3555%5=369025t5=36925.35=j .35=5(mod 7).

Shunday qilib, izlanayotgan qoldiq 5 ga teng.

2-miso L 260+730soni 13 ga bo‘linadi. Shuni
isbotlang.

Isbot. 24=13+3 va 72=49=13-4-3 bo‘Igani uchun
24=3(mod 13), 7E"3(mod 13) larga egamiz. Oxirgi har bir
taqqoslamani 15 darajaga ko ‘tarib, ularni hadma-had
qo ‘shamiz: 260+730= 0 (modl3).

Demak, 260+730soni 13 ga bo ‘linadi.

2.12. Taqqoslama to ‘g ‘rimi:

a) 125=-35(mod 4); f) 113=13(mod 100);

b) 44=-32(mod 25); g) 842=42(mod -5);

d) -58=11(mod 5); h)31=-20(mod 17);

e) 111=13(mod ); i) 1=18(mod 0)?

2.13. nme {3,5,9} boisin. n ning qaysi qiymatlarida
taqqoslama to ‘g ‘ri boiadi:

a) 33=3(mod n ) ; f) 43=-2(mod n);

b) 134=-25(mod n); g)-121=13(mod n );

d)-223=41 (mod n); h) 155=11(mod n);

e) 34=72(mod n ) ; i) -48=1 1(mod n) ?

2.14. 520 ni 24 ga boiishda hosil boiadigan qoldiqni
toping.

2.15.333366ni 5 ga boiishda hosil boiadigan qoldiqni
toping. 7

2.16. 77 ning oxirgi raqamini toping.

Y e chish. 7 ning dastlabki bir nechta darajalarining
oxirgi raqamini kuzatamiz:

7'=7;, T5*7, Takrorlanish sodir boidi.

72=49; 76=*9 (gadam 4 ga teng).

73=%3; TE*3 Kuzatuv quyidagi xulosani chiqarishga

T4=*1; 7&*1. imkon beradi.

*7,agar n=I (mod 4).,
*9, agar n=2 (mod 4)., /34
*3, agar n=3 (mod 4).,
*1, agar n=0 (mod 4).,

Tn =



Endi 1=77/ni 4 ga boiishda hosil boladigan qoldiqni
aniqlaymiz:

V "mod 4), 72=3-7=1(mod 4); 72=1(mod 4);

7TE7238+=72387=1.7=3(mod 4).

77F3(mod 4) bolgani uchun, (3) ga asosan 77'7=*3.

Shunday qilib, oxirgi ragam 3 ekan.

2.17. Sonning oxirgi raqamini toping:

a) 887; f) 555202 j) 100019, neN;
b) 1138 g) 3334455, k) 10051000n neZ;
d) 1445%5 h) 11119'; 1) 88%5
e) 2002"5 1) 999288' 9; m) 6789

2.18. Ixtiyoriy n natural son uchun rf-n soni 5 ga
bolinishini isbotlang.

Isbot: n -ixtiyoriy natural son boisin. n ni 5 gabolamiz.

Agar /7=0(mod 5) bolsa, n51=050=0(mod 5) boladi.

Agar /2=1(mod 5) bolsa, n5 * 1 51=0(mod 5) boladi.

Agar /2=2(mod 5) bolsa, 131=252=30=0 (mod 5)
boladi.

Agar n=3(mod 5) bolsa, 151=353=240=0 (mod 5)
boladi.

Agar /2=4(mod 5) bolsa, /z5/z=454=1020=0 (mod 5)
boladi. n ning har qanday qiymatida, n5n—0(mod 5) ekanini
kolamiz. Demak,Yme N uchun (121)5 ga qoldigsiz bolinadi.

2.19. n ning barcha butun qiymatlarida (a3t111) soni 6
ga qoldigsiz bolinishini isbotlang.

2.20. n ning barcha butun qiymatlarida n2n soni 3 ga
qoldigsiz bolinishini isbotlang.

2.21. n2+1 soni n ning ixtiyoriy butun qiymatida 3 ga
bolinmasligini isbotlang.

2.22. 1 ning barcha natural qiymatlarida n(;i2+1) soni 7
ga bolinishini isbotlang.

2.23. 1224+ 11242 soni n ning har qanday natural
gaymatida 133 ga bolinishini isbotlang.

2.24. p soni 3 dan katta tub soni bolsa, p 21 soni 24 ga
bolinadi. Isbotlang.

2.25.p q sonlari 3 dan katta tub sonlar bolsa, p2g2
soni 24 ga bolinadi. Isbotlang.
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Matematik induksiya metodi yordamida sonlaming
bo‘linishini isbotlashga doir misollar

M iso 1l uning barcha natural qiymatlari 4"+15« -1 soni
9 ga bo‘linadi. Isbotlang.

Isbot. «=1 da 4"+15/i-1=18 soni 9 ga bo'linadi.

4"+15/7-1 soni n=k da 9 ga bo'linadi deb faraz qilamiz
va n=k+\ bo'lganda ham 4"+15/7-1 soni 9 ga bo'linishini
ko'rsatamiz:

n=k+1 bo ‘Isa, 4"+15/7-1 =4 AH-15(A-+1)-1=4-4 A 15k+14=
=4(4A \5k-1)-60k+4+15k+14=4(4415"-1)-45A:+18=
=4(4*+15&-1)+9(2-5fc) ga ega bo'lamiz.

Birinchi qo'shiluvchi qilingan farazga ko'ra 9 ga
bo'linadi. Ikkinchi qo'shiluvchi ham 9 ga bo'lingani uchun
ularning yig'indisi ham 9 ga bo'linadi. Demak 4"+15/7-1
soni n ning barcha natural qiymatlarida 9 ga bo'linadi. Shu
bilan da’vo isbot bo'ldi.

2.26. 4"+15/7-1 soni n ning barcha natural qiymatlarida
3 ga bo'linishini isbotlang.

2.27.73+5/7 soni ixtiyoriy natural 1 da 6 ga bo'linishini
isbotlang.

2.28. 7"+31-1 ning 9 ga bo'linishini isbotlang, bunda
neM.

2.29.62'+19"-2nH ning 17 ga bo'linishini isbotlang, bunda
neM.

2.30. Barcha ne N lar uchun (2n-1)3 (21-1) sonining 24
ga bo'linishini isbotlang.

2.31. n3+11a soni ixtiyoriy /26N da 6 ga bo'linishini
isbotlang.

2.32. 12(n2+ 1) conining 4 ga bo'linishini isbotlang, bunda
neM.

2.33. a(2a+1 )(7a+1) soni 6 ga bo'linishini isbotlang
'neM).

2.34. 2"+2"H soni 6 ga bo'linishini isbotlang (neN).

2.35. 1An21) soni 12 ga bo'linishini isbotlang (neN).
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3-§. RATSIONAL SONLAR

Oddiy kasrlar va ular ustida amallar

3.1. Amallami bajaring:

8 16. g1+ 13 . 19
45 + 45 18 36° u 15 151
17 7. 17 . 2 1
h) 32
M 48 ) 15— 148 0 ™ 1 14
17, 18. NS n O 15
35 35° 718 13 101
18 59. 9 . 19. 15
- 0 s
P 131 ) 38" 49
1112 338 . 121 .11
150 150 ° A 15~+ifr P) 49 ' 7

3.2. Ifodaning qiymatini toping:

e) 56 -HIT +21§A/+[27L30-V5 13

a) 31 .3
u 5 8 5 3° 8

nu .3 L -

6~ 353 8’

h)5-L-12+5 L.2
4 T2

%0 D(1+112.1-9:14

28 .1 44 .4
. 29 29 5 '17
), b7 1)

9'9

ml M2i 47.17J_

.0
y 16 64 35

L
2 Al



Amallami bajaring:

33. a) 2:-|+-|-:2+1-1-:6 +6:-L;
b) 6a-.8-3-3.54,2,2.4-"
d) 2X .48-34:7~ .54 :4 ;

~N134:14,164.14, 19 4 4.

3Ia) (34-24 +54,44).24:
b(Gi +18T-71) :1a ;

d> (12m0 + 1t - 31t +21):2T-T-T) ;
e”481" 64 'iX 27?7-+1W '(14"'3 13:26).

3.5.2)(4.24 .4 - 1):(1-X .14 .4 )

by (84-34.44.84).44-24),

d)
e) 24 : 6IL ,.4-1"(54-54).

R
3.6 a) U2 .44
3 7

284 134 +6i 2

b) S-i 7 5—Ji
1V .21
16~ 44
2.1« 3+ 247
d 8§ ~ 4 9

7-1- 175 124

K +21,34-3*%
14- 154 :24
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12 3 z 3
Quyidagi masalalami tenglama tuzib yeching:
3.7. a) Ikki sonning yig'indisi 7-j- ga teng. Sonlar-
dan biri ikkinchisidan 4-i- ta ortiq. Shu sonlarni toping;
b) Uchta sonning y1g 'indisi 35- f- ga teng. B1r1nch1
son ikkinchisidan 5y- ta, uchlnchlsldan esa 3-A- ta

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

si 244 m2 bo'lib, uy yuzasining 13 qismini tashkil

etadi. Ikkinchi xonaning yuzasi uchinchi xona yuzasiga

garaganda 8-"- m2ortiq. Ikkinchi xonaning yuzasini toping.
3.9. Uch %o'lak temirning umumiy og'irligi.

17~- kg. Agar birinchi boiakning og'irligini 17- kg, ik-

kinchi bo'lakning og'irligini esa 2-~ kg kamaytirsak,

uchta bo'lak temirning hammasi bir xil og'irlikda bo'lib
qoladi. Har bir bo'lakning dastlabki og'irligini toping.

3.10. a) Ikki sonning yig'indisi §j* ga, ayirmasi
esa 2 ~ ga teng. Shu sonlarni toping;

b) / motorli qayiq daryo oqimi bo ‘ylab 15-y- 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'lining yoshi otasi
yoshining gismiga teng. Ota necha yoshda? O'g'il-chi?

3.12. Kasming maxraji uning suratidan 11 ta ortiq.
Agar kasrning maxraji uning suratidan 3y- marta or-

tig bo'lsa, shu kasmi toping.



3.13. Ikki sonning yig‘indisi 16 ga teng. Agar ik-
kinchi sonning qismi birinchi sonning -j qismiga

teng bo‘lsa, shu sonlami toping.

3.14. Belgilangan 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'lovchi poezdi
10 soatda, yuk poezdi esa 15 soatda bosib o ‘tadi. Ular bir
vaqtda bir-biriga qarab yo‘lga chiqsa, necha soatdan keyin
uchrashadi?

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

O'nli kasrlar va ular ustida amallar

Amallami 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 0,6-1,4);
b) (0,93+0,07)-(0,93-0,805);
d) (50000-1397,3):(20,4+33,603);
e) (2779,6+8024,4):(1,98+2,02).

ann .1 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

b)- 0,003092 : 0,0001 - 5,188
d) 57,24 +3,55 + 430,728 127,18 -4,35 + 14,067
2,7-1,88 - 1,336 18 + 2,1492:3,582
6:(0,4-0,2 , 34,06 - 33,81) +4
e) 52 ( ) ( )
2,5 +(0,8 + 1,2) 6,48 : (28,57 - 25,15)
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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'ljalga yetkazishdi.
Agar birinchi kema ikkinchisiga qaraganda 1,5 marta ortiq
yukni mo‘ljalga yetkazgan boisa, bar bir kema necha tonna
yukni mo ljalga 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
garshi 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 boisa, ular
uchrashguncha qanchadan yoi bosadi?

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

Davriy kasrlar

3.27. Oddiy kasr maxrajini tub ko ‘paytuvchilarga ajratish
bilan uni o ‘nli kasrga aylantiring:
1. 1.1 .3 .1.5 .7 .23. 6 59 .n?
T'T >T">T >T 125" ~125" "30- ° u 80'

4 3 4 31
200 500 "

3.28. Oddiy kasr suratini uning maxrajiga boiish
yordamida oddiy kasrni o*nli kasrga aylantiring:

A9 .18 .11, 39.30. 6 .o 3 .g 192 , 1 177.
15 953 > 39> 65°9S 48> 4T GI5 ' — 1500°

hi A -15. 47. 263 . 312 . ,7 W ..2541 .
5 °16 °32° 250 125 ° 625 ° 2000
7 7359 m, 23
5000 ° 25000
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3.29. Quyidagi sonlar berilgan:

J o) . L-J -i .4 .5 J.,W .1 .15 .9

37476 12°32°21'54°90° 50’6 *45°27"

a) Chekli o‘nli kasrga aylanadigan sonlar to‘plamini
tuzing;

b) Cheksiz o‘nli kasrga aylanadigan sonlar to'plamini
tuzing.

3.30. Quyidagi sonlarni davriy o’nli kasr ko'rinishida
yozing:

,ao. 7 . 1381 1571 .1 .15.41.1Q

1’ 8 ° 267243 43 "1 F 25 *39 *43°

3.31. Davriy o ‘nli kasrni oddiy kasrga aylantiring:

a) 0,(3); f) 13,0(48); 1) 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); 1) 3,1(44); m) 35,73(4845).

3.32. Ifodaning qiymatini toping:
0,8333... - 0,4(6) 1,125 + 1,75 - 0,41(6)

a)
14 0,59
6 ,
(I +2,708333..): 2,5
b
) (1,3 + 0,7(6) + 0,(36)) 1
2—- —I' BL +3 1.0 26;
d) 1245 15H 39 \5 °J26 0,5 ;
(18,5 - 13,777..) *
¢) T + °'8(5) mT 41

9 :(0,9(23) - 0,7(9))
4-§. IRRATSIONAL SONLAR

Ta’rif. Cheksiz davriy bodmagan o‘nli kasrlar
irratsional sonlar deyiladi.

l-misol 0,101001000100001000001.... irratsional
son ekanini isbotlang. (Birinchi birdan keyin bitta nol,
ikkinchi birdan keyin ikkita nol va hokazo).
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Isbot. Berilgan kasr davriy va uning davri n taragamdan
iborat deb faraz qilaylik (teskari faraz). 2n+1 inchi 1 ni
tanlaymiz. Bu birdan keyin 2n+1 ta ketma-ket nollar keladi:

..1Q0..0 I Q...001...
n ta n ta

Shu o ‘rtada turgan 0 ni qaraymiz. Bu nol biror davrning
yo boshida, yoki ichida, yoki oxirida keladi. Bu hollarning
hammasida bu davr ajratilgan nollardan tuzilgan «kesma»da
to4a joylashadi. Demak, davr faqat nollardan tuzilgan.
Bunday bolishi esa sonning tuzilishiga zid. Faraz noto'g ‘ri.

2 -miso L V2 sorri irratsional son ekanini isbotlang.
I sb o t. V2ratsional son deb faraz qilaylik. U holda uni
qisqarmas oddiy kasr ko ‘rinishida yozish mumkin:

V2 =f ")
( *)dan 2 = -p- ni yoki m2=2n2 (**)

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

n2=2k2ni olamiz. Demak, » ham juft ekan. Bu esa, ning

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

4.1. + 2V 6 ning irratsional son emasli-
VIi-V2 5

gini isbotlang.

4.2. V7 + V3D + 'V7 - 5V2 irratsional sonmi?

43 — A i~2— soninj irratsionallikka
V2V2 + 3 2vV2 - 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) VTI; b)VT7; d) 3712 ; e) V2 + VL
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4.6. a) 1 va /? sonlar ratsional sonlar;

b) s vab sonlar irratsional sonlar;

d) a ratsional son, b irratsional son boisa, a+b sonning
ratsional yoki irratsional ekanligi haqida nima deyish
mumkin?

4.7. a) s va 6 sonlar ratsional sonlar;

b) s vab sonlar irratsional sonlar;

d) a ratsional son, b irratsional son boisa, a-b sonning
ratsional yoki irratsional ekanligi haqida nima deyish
mumkin?

4.8. Kasr maxrajidagi irratsionallikni yo ‘qoting:

gy A2 M V2 212
a)>f3+v3 ° pl 3-~ ° P 1+V2+V3
b) ~3 e\ V3 . g 1 .
YV5-VIoC }O¥T+Y2 ° g) ¥YA+VT
h) 1«9 ur .

4.9. Ifodani soddalashtiring:
a) V2+/174V2; b)Vs-V5-V13+V-48 ;
o4l +27-<i3+4¢i).fZ1vHL

4.10. Sonlarni taqqoslang:
a) V2+ V3 va VTT; d) V-6+ 2V va VTO + VTI ;

b) Y3 +'fl va 2aT5; e) nHT va 5- vi5.
4.11. Agarz = T3 +' 12+ V -1,
x = Y V~5+ +u/n/ 5 - V=2, boisa, — j - zvax3tx
ifodalaming qiymatlarini taqqoslang.
4.12. A =\38 + V1445 + 38 - 3V 1445 ,
B V7 + 471V19-8V3 M3
4-V3
sonlarni taqqoslang.

4.13. s va /7 lar irratsional sonlar bolsin. ¢<={a\p) shartni
ganoatlantiruvchi c irratsional son mavjudligini isbotlang.
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4.14. a) Agar p, ¢ — butun sonlar uchun p+(pI3=0
bo‘lsa, p=¢=0 bo-‘lishini isbotlang;

b) agar p, ¢ — butun sonlari uchun p29¢g2=6qg bo‘Isa,
p=q=0 boiishini isbotlang;

d) agar p, ¢ — butun sonlari uchun p 24¢g2=4pq bo ‘Isa,
p=¢g=0 boMishini isbotlang;

e) a, b, c ratsional sonlar uchun a+b”"2+c¢"4=0Q boisa,
a=b=c=Q boiishini isbotlang.

4.15. a, (3larirratsional sonlar, resa ratsional son boisin.
Quyidagi sonlarning qaysilari ratsional son boiib qolishi
mumkin:

a) at@ ba+r; d\ma; e) VI, 0 G

g Va+n h) 'fa +fr?
5-§. HAQIQIY SONLAR

Sonning moduli

Haqiqiy son @ ning moduli la! bilan belgilanadi va
quyidagicha aniqlanadi:

Ia, agar a > boisa,
‘a’'~ \-a, agara <0 boisa,
5.1. Haqiqiy son @ ning moduli nomanfiy son ekanini
isbotlang.

5.2. Taqqoslang:
a) 18,71 va 8 ; f) -1-3,21 va-3,2 ;
b) 100 vaoO ; g) lalvaO ;
d) 1-15,21 va 15,2 ; h) -5 bl va 0 ;
e) 1-6 N1 va-6 ; i) lal vaa

5.3. Harflarning ko‘rsatilgan qiymatlarida ifodaning
qiymatini hisoblang:

a) lal+21bl a=-3,b=5; b)l-al-21bl a=-\,b=-2;

-1 - |-3al+4]6] S, on x4 —lal+2bF0 L
A 2t Ho  a~ |—afi/>+3[i/>+HN— 4;

f) (-\-a\y+2\-b\3 a=\-b=2.
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5.4. Agar a) lal=b, b) Ifll = -b boisa, b soni haqida
nima deyish mumkin?

5.5.Agar a) |fl=| b\, b) \a\=a d) \b\=-b boisa, a va b
sonlar haqida nima deyish mumkin?

5.6. Modulning quyidagi xossalarini isbotlang:

a) ci<lal- ) la+b) <\al+ \b\
b) -a< la\; g) \a-bl <| a\+\b\
d) |-fl=] a\; h) la+b\ > \al- \b\
e) -1 al< a< \all i) la-b\ > | a\-\b\\ .
5.7. Tenglikni isbotlang:

a) la*b|=|o| 1B\ ; d) \a2=\a\2=a2;

b) J{— AN(bM0);  e) lai=\a\2Fa2n ne N.
5.8. Ifodanl modul belgisisiz yozing:

a)k-2]; ) |3m+7]; J) atlal ;
b)lrf2|; 2) |-3xf7|; k) 2x+la-\\
d)|-xf3]; h) h3x-9|; ) 7>w\+a ;
e)K -41|; ON; m) 2lx-yl+y

5.9. Ifodani modul belgisisiz yozing:

a) IJTY-I[+M1; 0 [4x-8]+|x-2[+W ;

b) [x-1|-2|1H-2|; g) |7x-5|+2x-1|+|x-2] ;
d) 2x-1]-|a-2]; h) Ux+53x-2 K |x-31 ;
e) |3x-7|+]4x-5[; i) |3x-6]+|8x-4|-] 13x-20]| .
5.10/ Ifodani modul belgisisiz yozing:

a) 11421; f) ||6x-1H4x+]|| ;

b) [[x-3]-xj; g) |[x-3|-Ix[Hx-1| ;

d) \x-1-14; h) |x2|x]2F|x|-|x-3]| ;
e)|1x-3X; 1) ||3x+11x1Hx-2|

5.11. @, b, ¢, d haqiqiy sonlar bir vaqtda nolga teng
emasligini modul belgisidan foydalanib qanday yozish
mumkin?

5.12. a, b, c sonlaridan kamida ikkitasi o ‘zaro teng
emasligini modul belgisi yordamida qanday yozish mumkin?

5.13. a, 2, c lar o ‘zaro teng ekanini modul qatnashgan
tengsizlik bilan ifodalang.

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

5.15. Tengsizliklarni yeching:

a) [x-2]<3; b) [x+2/<3;  d) 3x-1]<4; ) [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 /a/ bilan belgilanadi.

{a}=a-[a] sonni a ning kasr qismi deyiladi. {a}e [0;1)
munosabat o ‘rinli.

4- x

I-misol =6 tenglamani yeching.

Y ec hish Sonning butun qismi ta’rifiga ko‘ra
6 < 4- X < 7boiishi lozim. Bundan 30 < 4 - 1 < 35

yoki-31 <x< -26 niolamiz. Hosil qilingan tengsizliklardan

ixtiyoriy bittasi yordamida qolganlarini hosil qilish mumkin

bo'lganligi sababli, -31 <x <-26 shartni qanoatlantiruvchi

barcha xeR/lar berilgan tenglamaning yechimi bo‘la oladi.
Javob: (-31;-26].

2x+ 1

2-miso l = 3x tenglamani yeching.

.
Yechish. x* son 2x*+ 1 = 3x* tenglamaning
yechimi bo ‘Isin.
U holda, 3x* soni butun son bo‘ladi. Sonning butun

qismi ta’rifiga ko'ra, 3x* < &4+ - < 3x*+1 tengsizlikka

T
yoki --3- < 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]; D[-1.5]; h) /& j) [VI5];

D) 2]: e [09]: @[-02];: i)[na]; k ¥

5.17. Hisoblang:

a) 100 e)[12f] . 54 mo
) . 490

b) 112-2- + 51! ¢ § J i) 100

4 12:2 g 100 .7
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5.18. Tenglamani yeching:

a) 3x;i 1] =5 d) [2x+4]=-5;
by ;-] = 1S e) B~ 1]=- 4.
5.19. Tenglamani yeching:

x - 1
a) )
py 3t 1 ., e) [3x+1]=-".

5.20. Agar n nomanfiy butun son boisa, [nx/] > nfx]
boiishini isbotlang.

Nisbat. Proporsiya. Foiz.

5.21. Quyidagi nisbatlardan proporsiya tuzish mumkinmi:
a) 42:14 va 72:24; d) 3,521 va 2-1: 131-;
b) 78:13 va 60:12; e) 0,1:0,02 va 4:0,8?

5.22. Proporsiyaning nomaium hadini toping:

a) n: 12=47-: 7"~ ; f) 37-:04=*:1

b

b) x - 1-2-=1jy :1-L; g) 10,4 :3-5-=* :~

b

d) 65 :*=6-€l-:4,1; h) 15,6:2,88 =2,6:%*;
e) 0,38 :* =4 -|: 1-Z i) 1,25: 1,4=0,75 : *.
5.23. Proporsiyadan x ni toping:
a) 7x :42 =45: 27, h) 4x:31 =44: 11 ;
b) 84 :6x=28: 14 1)85 : 17x = 105 : 84 ;
= ‘ . | S PN .
=2-+ 1,3
d) 21:7 22x 5; i) 5 9.3 X
3 = M N . T«L .lix.
e) 1113%.4 26: 0,2x ; k) 3,3: 5 = A
) 3.gx: o= 14 D =4 0%
1-1 . 5 o)
g) 9 B 33 A 8 s m) 4 = o 8 —
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5.24. Quyidagi tengliklar yordamida proporsiyalar tuzing:

a) 1542=35-18 ; d) 2,5-0.018=0,15-0,3;

b) 54-55=6645 ; e) 27h--l-y=y ®-1.

5.25. Proporsiyadan x ni toping:
@-3,5(2f-2)):0,16 31-14 :1

2 X 412 3 4049
84 60

py 12703775 —0.2 016012+ 0.7

67 15h + 08 x
0 %) _(JHIW

(F1hi" 06524 (¥

9 (ill - 0,945 : 0,9)

9 105 024- 1515:7,5 - 43 .7

40 8
5.26. Kasr ko ‘rinishida ifodalang:

a) 7% ; f) 6,8% ; i)

b) 0,75% ; g) 0,48% ; k) 47-% ;
d) 255% ; h) 29% ; ) 225"%
e) 300% ; 1) 4y-% ; m) 0.099% .
5.27. Foizlarda ifodalang:

a) 0,5 ; f) ; i) 15.2;

b) 2,15 ; -1-: V) 411.

) 2. g 14-1- Al

d) 1,75 h) 43 ; ) :

e) 3; i) 5,7 ; m) 0,79 .

5.28. a) lning 4 ga; f) 3,2 ning 1,28 ga ;
b) 3 ning 5ga; g) 15 ning 18 ga ;
d) 5ning 2 ga; h) 0,43 ning 5 ga ;
e) 12,5 ning 50 ga ; i) -1 ning -1 ga

protsent nisbatini toping.
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5.29. a ning p % ini toping: .

a)a =15 p =4\ d a=330 p=18-y;

b) a 84 p=15; e) a=82.25;,p=160.

5.30. p % i a gateng bo‘lgan sonni toping:

a)p = 1,25 A=55; d)p=0_8 a= 1,84;

b) P =40 =123 e)Pp=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 ogirligining 82 % ini
yo‘qotadi. 36 kg quritilgan meva olish uchun necha kg hoi
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 boiib, bo ‘yi-

ning qismini tashkil etadi. Uchburchakning tomoni
to‘g‘ri toitburchak bo‘yining 20 % iga teng, yuzi esa
to‘g‘n to‘rtburchak yuzining -y qismiga teng. Uchburchak-

ning shu tomonga mos balandligini toping.

5.39. Shaxmat tumirida 16 o ‘yinchi ishtirok etdi va har
bir o‘yinchilar juftligi faqat bir partiya shaxmat o ‘ynadi.
0 ‘ynalgan partiyalaming 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 boigan arqon ikki boiakka
boiindi. Boiaklardan birining uzunligi ikkinchisinikidan
20 % ortiq boisa, har bir boiakning uzunligini toping.
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5.42. Uzunligi 19,8 m bo'lgan arqon ikki boiakka
boiindi. Boiaklardan birining uzunligi ikkinchisinikidan
20 % kam boisa, boiaklaming uzunligini toping.

5.43. Tomonlari 9 sm va 7 sm boigan to‘g‘ri
to ‘rtburchakning tomonlari 10 % ga orttirilsa, to‘g‘ri
to ‘rtburchakning yuzi necha foizga ortadi?

5.44. To‘g‘ri toitburchakning tomonlari 10 % ga
orttirilsa, uning yuzi necha foizga ortadi?

5.45. To‘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?

l-miso 1l 0 ‘“zgamvchi miqdorining boshlangich
vaqt momenti t3=0 dagi qiymati A( ga teng. Agar A
miqdorning qiymati ¢ vaqt oraligida p % ga ortib turishi
maium boisa, A ning nf vaqt momentidagi qiymatini toping
(bu yerda /7> 0).

Y e ch i sh. A ning nt vaqt momentidagi qiymatini 4An
bilan belgilaylik. Boshlangich vaqt momenti t(-0 da A ning
giymati A( ga tengligidan foydalanib, vaqtning ¢/=\-t
momentida A ning qiymati quyidagiga tengligini topamiz:

Ai=\V+m r P = A»(l +~m)-
U holda A ning t2=2t vaqt momentidagi qiymati

Ad=Ai+r1rx '-p=A,(1l+tw)
ga teng boiadi.
Shu tarzda davom etib, A ning ¢=n-t vaqt momentidagi
qiymati

An=Ao (1 + 1XKr) (*)
ga teng boiishligini topamiz.
(*) formula murakkkcibfoiz formulasi deyiladi.

2 -miso 1L Omonatchi bankga 20000 so‘m pul qo'ydi.
Oradan to‘rt yil oigach. u o‘ziga tegishli boigan hamma
pulni qaytarib oldi. Agiir bank yiliga 3 % foyda toiasa,
omonatchi bankdan necha so‘m pul olgan va qancha foyda
koigan?

Ye ch i sh. Bu misolda A o”garuvchining qiymatlari pul
miqdoridir. t vaqt oraligi 1yilga teng. p esa 3 ga teng.
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A ning boshlang'ich vaqt momentidagi qiymati >0=20000
co'mga teng. Bizdan 4 ning 4f vaqt momentidagi qiymati 44
ni va A4A{ni (foydani) topish talab qilinmoqda.

Murakkab foiz formulasiga ko ‘ra,

J =1J (i+ i’r)J= 20000 «> + % r)d4=m m * 22510-
A4-A4 0= 22510 - 20000 = 2510.

Javob: Omonatchi 22510 soin pul olgan. Foyda
2510 so‘m.

5.47. Xalq banki yiliga 20 % foyda toiaydi. 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
qo‘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

birinchi zavod ish unumdorligining 66-y % ini tashkil

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

chiqib, birinchi soatda 3 km yoi bosdi. Shu tezlikda yursa

poezdga 40 minut kechikib qolishini tushunib yetgach,

o‘z tezligini 33y- % ga orttirdi. Natijada u vokzalga

poezd jo ‘nashidan 45 minut oldin yetib keldi. Meh-
monxonadan vokzalgacha boigan yoini (masofani) va
sayyoh shu yoini necha soatda bosib oiganini aniqlang.

5.51. 16 bilan nomaium sonning ayirmasi ular
yigindisining 60 % iga teng. Nomaium sonni toping.

Biror sonni berilgan sonlarga proporsional boigan
boiaklarga boiish uchun berilgan sonni shu sonlar
yigindisiga boiish, natijani esa berilgan sonlarning har
biriga ko ‘paytirish kerak.

3-miso L 24 ni3:4:5 nisbatda boiing.

Yechish. y A1 =2, 2-3=6, 2-4=8, 2-5=10.

Javob: 6;8; 10.

Biror sonni berilgan sonlarga teskari proporsional boigan
boiaklarga boiish uchun, shu sonni berilgan sonlarga teskari
sonlarga to‘g‘ri proporsional boigan boiaklarga boiish
yetarli.
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4 -miso l 24 ni3 va4 sonlariga teskari proporsional
boiaklarga boiing.
Yechish. 3 va4 gateskari sonlar: -y va -j-. 24ni 4-:y
nisbatda boiamiz.
24

y ty =y va-i=  ~” boigani uchun quyida-

gilarga ega boiamiz: y AN =y =13y,

L 24wml2 72 ,n2_
4 7 - T AT

Javob: 13y valOy .

5.52.150 soni 2:3:5 nisbatdaboiing. Eng kattaboiakning
eng kichik boiakka nisbatining 10 % i nimaga teng?

5.53. 1800 sonini 2:3:5 sonlarga teskari proporsional
nisbatda boiing.

5.54. 1554 soni 1:2 va 7:2 nisbatlarda boiing. Hosil
boigan barcha boiaklar yigindisi nimaga teng? Shujavobni
og‘zaki topish mumkinmi?

Il bob. KOMPLEKS SONLAR

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

z =a + bi )

ko‘rinishidagi son kompleks son deyiladi, bu yerda g
b eK, iesa /2=-1 tenglik bilan aniqlanadigan mavhum
birlikdir. a soni r kompleks sonning hagiqiy qismi, b esa z
kompleks sonining mavhum qismi deb ataladi va mos ravishda
tf=Re(z), Z>=Im(z) ko ‘rinishda belgilanadi. Kompleks sonning
(1) ko ‘rinishdagi yozuvi uning algebraik shakli deyiladi.

Agar ikki z/=al”-bli va z2=a,+bj kompleks sonning
haqiqiy va mavhum qismlari mos ravishda teng, ya’nia=a2
b=b2bo lsa, ular teng deyiladi.

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

r kompleks songa go'shma kompleks son z bilan
belgilanadi.
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Algebraik shaklda berilgan kompleks sonlar ustida
amallar quyidagi qoidalar bo ‘yicha bajariladi:

(a, + bfi £{a2+ bj) = (a, £ ad + D, = bIi\ 2)

(0, + A)) ¢(a2+ bj) = (0,a2- ZA) + (all+ ap)il 3)
+ I ~Vv) g|fi2r N172 .

+ 42 (a2+ b2) «(a2- A2) al] + 2B a2+ 2, 7 }

1-mis o L Kompleks sonlarning haqiqiy va mavhum
gismlarini toping:

a) z,=3+0,5/; b)z2=2-4/; d)yz=-9i; 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(z4H=8, 1m(z4=0.
2 -miso L. Quyidagi kompleks sonlar o ‘zaro tengmi:

a)z,=y +V9/ Ba z22= —F + 3i ;

b) z, = 4- —/ 1/81 Ba z2= 0,25 —3/?

Yechish. a) Re(z])= —%l va Re(z2)= - -%/ larga egamiz.
Re(z|)"Re(z2) bo’lgani uchun z,"z2

b) Re(z,) =y = 0,25=Re(z2) Ba Im(z])=—VS8I=
-3=Im(z2 bo’lgani uchun z =z0bo ‘ladi.

Javob: a) teng emas; o) teng.

3-miso lz&3-2i va 222143z kompleks sonlarning

a) yig‘indisini;

b) ayiiTnasini;

d) ko ‘paytmasini;

e) bodinmasini toping.

Yechish.a) zHz2=(3-2/)+(1+3/)=(3+1)+(-2+3)/=4+/;

b) z-z2=(3-2/)-(1+3/)=(3-1)+(-2-3)/=2-5/;

d) Zj 72 ni topishda (3) formuladan foydalanish zarur,
ammo (3) formulani yodda saqlashda biroz qiyinchilik
tugdlishi mumkin. Shu sababli, z,-z2ni topishda r= -1 ekanini
e’tiborga olib, ko ‘phadlarni ko ‘paytirish qoidasidan foyda-
lanish mumkin.
z,*72= (3-2/)(1 + 30 =31+ 330- 2/ 1- 2/«@30=

=3+9/- 2/- 62=3+ 7/ - 6+(-1) =9+ 7/,
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z2

e) — ni topishda (4) formuladan foydalanamiz:

3.2/ G —2/)0—3) 3-9/-2/-6 -3-11/
143 (1+30(1-30 12+ 32 10

1.1. Kompleks son z ning haqiqiy qismi Re(z) ni va

=-03-1,1/

mavhum qismi Im(z) ni toping:

a) z=-5+8/; 0 z=0,5+3/ ; R
b) z=6+y/; g) z=2+0,3/; k) 4
d) z=-15+2/; h) z=-4,1+2/ ) 0
e)z=y+-|/ ; ) z=-3-4/" ; w3/
1.2. Agar:

a) Re(z)= -4, Im(z)=8 ;

b) Re(z)=0, Im(z)=1,2 ;

d) Re(z)=1,2 , Im(zj=0 ;

e) Re(z)=0, Im(z)=0 .

bo‘lsa, z kompleks sonini algebraik shaklda yozing.

1.3. Teng kompleks sonlarni toping:
a) 14 b) 0,5+3/; d) 1+ |z ; e) V9-4/;
0 V9-V81/; g) 3-4/.

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

0 — +47; g) ¥8T7?
b) (4x-3y)+(3x+5y)/ =10-(3x-2>"-30)/ bo‘Isa, x va y

larni toping.

1.5. Agar:

a) z=-3+5/; f) z=-3z; J) z=y+3.,4z ;

b) z=3-5z ; g) z=4,2 ; k) z=0 ;

d) z=-3-5/; h) z=4z ; 1) z=V81+4/;

e) z=3+5z; i) z=4,(3) ; m) z=-0,(3)-2,(3)/

boisa, z ni toping.
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1.6. Yigindini toping:
a) (3+20+(4-/)); 0 (1,4-3/)+(2,6-4z); j) 8/ +(4-60;

b) (4+52)+(4-50;  g) (3+80+(3-82); k)-15/+(-4+50;
d) (5+20+(-5-20; h) (-7+30+(7-3z); 1) (14+20+8/;
) 4+H+0; i) 4,3+(1,7-9/); m) 81+(43-170-



1.7. Yig‘in™ini toping:

a) + + ;
b) (cosza+/ sink)+(sinZa+/ cosh) (aeR) ;

d) (0,(3)+i-1,(5))+(0,(6)+t+1,(55));

e) (Re(1+2/)+15/)+(3-/+Im( 1+2/)) .
1.8. Ayirmani toping:

a) (-5+2/H8-9/) ; f) (32+4,(5)0-(32+2) ;
b) (5+2UH9-+8); g) &~ + Azj*-) “d+O S
d) 442-3/); Masg- (~ 1 -y ;

e) (14+3/1M21+3/) ; i) /-(3/+8) .

1.9. Ko‘paytmani hisoblang:

a) (3+50(2+30; 0 <Y +0(]-0; 1) (5-20(2/+1)
b) (4+70(2-0; g) (A+30(]+4,70; k) (-3+0(3-0 ;
d) (5-30(2-50; h) (2+30(2-30 1) 0-(4,5-0 ;
e) (-2+0(7-30; 0 4-(8,3-0; m) (1 -0,3) /.
1.10. Ikki kompleks sonning bo'linmasini toping:

1=/ . n 5-4/ . wm 51 . nx0 .

a) 1—/ > AN3+2/ n)l/’
3- 4/ . 4-7+2/ . k) 4-/ m Q1 +4/.
2+ / g 5-4/ > K 51 ° 01 -5/

2+3/ . h)r~ « u__ 31/ . D) 1.

2—3/ -3+2/ 7 u 17+ / 1+57 °
e)-LJL2L » 14- 3/. 14+/ . nu 1
e) 33=2/ > 3/+2 " Y31/ > 471- 5/

1.11. Qo ‘shma kompleks sonlarning ko ‘paytmasi shaklida
yozing (bu yerda a, b e R):

a) a2+4/72; f) 3a2+45b4; j) a*+33bh2" (zzeN);

b) 9ti2+25/72;  g) 10<22+56b4; K) aditbX (/c, /zgN);

d) 8a2+16/?2; h) 11a2+48/76; 1) V3a2t6 . ;

e) 81ti2+5/72; 1) 13a4+29/7K; m) 902+V5>D) .

1.12. Mavhum birlik / ning quyidagi darajalarini
hisoblang va xulosa chiqaring:

a)/l; d) B; ) B h)y /5 ) B; /11

b) 2; e) #; g B; 1) 8; k) zIl0; m) zI12.
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1.13. Amallarni bajaring:
a) -3/+5+8t'(3-0; f) (5-3/)(4+i>15/;  j) 3+5/+2/199,
b) (4+20(-1-30+5-8/; g) 16-(15-/)(1+0; k) 35-/200+/19%
d) 3/(1+0+3/(3-0; h) 4(0,5-2,50(3+0+5/; 1) /AHQ3+5/4),
e) /(5-2/)+/(9-80; 04,2(3-0(1+0+2+3/; m)/Ri-20F/ 199

1.14. Hisoblang:

(2-3/)(3-2/)

1+ 7/

3-H(1+3Q

(1+0(2-/)
2- 3/
(1-0(3+/)
1.15. Amallarni bajaring:
a) (3-20)2; £) (3+2N2(3-2/):.
b) (4+3/)2; f) (3+21? —(3——21)..
g) —3+50)+(-3-5i) ;

© + ] 2
h (’—) :
) F—=1
. 4 + 1 7 ) 2
) I
) (3 = 74
2-§. KOMPLEKS SONNING GEOMETRIK TASVIRI VA
TRIGONOMETRIK SHAKLI

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

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

Har bir kompleks son 10y tekislikning faqat bitta nuqtasi
mos keladi va aksincha, xOy tekislikning M.{a; b) nuqtasi
bittagina z=a+bi kompleks sonning geometrik tasviri bo ‘ladi
(3-rasm). »
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Shu munosabat bilan, xOy dekart koordinatalar sistema-
sini kompleks tekislik deb, Ox o ‘qni hagqiqiy o g, Oy o ‘qni
esa mavhum o'q deb atash qabul qilingan.

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

4-rasm

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

IzI= r = Va2+b2 )
Kompleks sonning moduli uchun quyidagi tengliklar
o'rinli:
(z270)

z kompleks son radius — vektorining Ox haqiqiy o ‘qning
musbat yo ‘nalishi bilan hosil qilgan burchagi z kompleks
sonining argumenti deyiladi. Kompleks sonning argumentlari
cheksiz ko‘p boiib, ular bir-biridan 2n ga karrali son bilan
farq qiladi. Biz kompleks sonning argumenti deyilganda,
argumentning [0;2n] oraliqqa tegishli boigan qiymatini
nazarda tutamiz va bu qiymatni arg(z) yoki < bilan
belgilaymiz. arg(z) ni topishda uning ta’rifidan va

sin ¢ = 2]
cos & g y ltg (arg(z)) =tg =" 6
s o= s oki rno , a
Z1 7 (e [0:2m) ©)
b€ [0;21]

ko‘rinishdagi sistemadan foydalaniladi (4-misol va 5-misolga
qarang).
z =a+bi kompleks sonning trigonometrik shakli quyidagi
ko ‘rinishga ega:
z=r (co3d + i 8lud) )]
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(7) da r = Va2 + b2 (z ning moduli) va ¢ — kompleks
sonning argumenti.

1-miso L Kompleks tekislikning z kompleks songa
mos keluvchi nuqtasini yasang: z=2+3z.

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):

NAT - 7 M(2:3)

0 1 2 X
5-rasm.
2-misolz=3- 2/ kompleks songa mos keluvchi
vektorni yasang.
E c hishz = 3 —2/ kovpleks songa mos keluvchi
nuqtani belgilab, koordinatalar boshini M (3; —2) nuqta
bilan tutashtiruvchi vektorni yasash kifoya (6-rasm):

Vam

, 1
—————— 27

-2
61NN

3-miso 1L Kompleks son z ning modulini toping:
a) z=3-4/; b) z=1-3/"; d) z=cosZ+/ sina (aec R); ¢) z=3.
Yechish
2) I = VRF (42=5; b) lA=V2F (-3)2=VIG}
d) IzI= V(cos2)2+sin2a = Vcosda + sinZ ;
o) ZFE V2+02=3
4 -miso L Kompleks son z ning argumenti ¢ ni toping:
a) z = 100;
b) z= 100 + 100/;
d) z= 100/
e) z=- V3
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
etiladi).

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

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

@®=; ekani kelib chiqadi.
2-usul. Izl = VIOO2+ 1002= 100VL
sm = 100 V2

100V2
cos o= 00
1COV2
P Z c[C
g P 50
3-usul.
be 0 ;f c |0;21]
d) Kompleks son argumentining ta’rifiga ko ’ra,

® =y- (7-d rasm).
e) ¢= a1 - 0ckanidan foydalanamiz.

27+ 1%
bo'lgani uchun OZA to‘g‘ri burchakli uchburchakdan
(7-e rasm): "
l_ZA _ 2 _ 1\
Sln 8 " OZ " "i " "2

M
cose = QA =2="&
cosH 0Oz 9 2

[Os |1

z=-Mj-1I =%|TV/V3+H=% +i2=9

Demak, p=s- 0= - - =1"
ema,tbaOaé%

f) Kompleks son argumentining ta’rifiga ko‘ra, ¢=n
(7-f rasm).
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b)
100

nB_
100

100/

-100

7-rasm.
5-miso lLz= 1-/ning argumentini toping.
Y ec hish. Busonning argumenti ¢ deylik. (6) ga ko ‘ra

tgv =~j = -1 va ¢e [0;2jt] ga egamiz. tgp=-1, de [0;2x]
g

shartlar o ‘rinli bo‘ladigan ¢ ni rasmdan foydalanib
topamiz (8-rasm):

31 K 7n K= "Tn

Javob:
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6 -miso Ll Sonlarni trigonometrik shaklda yozing:

a) z,= 3+ V3/; b)z2=5/.

Yechish. a)z conining modulini va argumenti ¢ ni
topamiz. Re(zD)=V3, Im(z,)=V3 bo’lgani uchun
|Z|[FV32 + V3)2=2V3".

A3 sistemadan ¢=  ni topamiz.
G [0;21r]
emak, z,= 2V3(cos-"- + / sin-"-).

b) z2=57 ninig moduli |z, |=1]5/|V62+ 52=5 ga teng.
z2=51 ning radius vektori mavhum o ‘qning musbat gismida
yotgani uchun ® = *- bo’ladi (9-rasm).

3 .

z2= 51

l-rasm.
Shu cababli z, = S|cosy + /sinyj,

2.1. Kompleks tekislikning z kompleks songa mos
keluvchi nuqtasini yasang:

a) z=1+2z; f)z=2t; j) z=0; n) z=2+3/(1+2/);
b)z=-1+2/; g)z=1; k)z=3-2/; 0)z=/-4z(1+0 ;
d)z--1-2/; h)z=-2z; 1)z=-3+22z; p)z=z4+25;

e)z=1-2z; )z=-1; m)z=y-; q) z=cosy4-z" sin-y.

2.2. z kompleks songa mos keluvchi vektorni yasang:

a) z=2+3z; 0 z=3z; ]j)z=0; n) z=-y3y;
b)z=2-3z; g)z=-4z; k)z=-3+2z; 0)z=(1+z)(1+2z2);
d)z=-2+3z; h)z=2; )z=3-z; p) z=(1-z)(1+z");
e)z=-2-3z; 1)z--2 ; m)z=V4; q) z=/34z.
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2.3. z kompleks sonning modulini toping:
a) z=3+4/; g)z=3+3/; 1) z=cosa+/sina (aeR);
b) z=-3-4/; h) z=1+2437z m) z=1+/cosZa (acR);

d) z= 1+V87?; 1) z=1+/; n) z=(2+3/)(3-4z);
e) z=2V2+/; ) z=V2+/; 0) z=4V81+3V27,
0z=-4; k) =7>/, Z=R; p)z-z; q) z=0.
2.4. z kompleks sonning argumentini toping:

02=43+/%x ; N1 .

2 > »z=l;

b)z=2A+426; g) z=-2V37; k) z=z;
d) z=3z; h) z=-V6 —M6z; )z=—;
e) z=3 ; m) z=—+ .

2.5. Kompleks sonni trigonometrik shaklda yozing:
a) z=—; Nz=-2; j)z=l+z;  n)z=27;
b) z=1l=; g z=z; k) z=--1+z"3; o0)z="+z"L;

d) z=V3+z ; h)z=1; D)z="-+/5"; p)z=-7 ;
e) z=-+V3z"; 1) z=-z';m) z=S- -*z; q) z=V6 -V6/.

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

2.7. z=cos—" — 2i sin””- ni trigonometrik shaklda

yozing.

2.8. z= — cos~y+z sin-"k ni trigonometrik shaklda yozing.

2.9. z=2+V3+z ni trigonometrik shaklda yozing.
2.10. z=l+cos cptz sin9 (-1 < ¢ < a) ni trigonometrik

shaklda yozing.

3-§. TRIGONOMETRIK SHAKLDA BERILGAN
KOMPLEKS SONLAR USTIDA AMALLAR

Agar zFr|(cos9 Hz skupj) va r2=r2Xco8dp2+/ sin92) lar

trigonometrik shaklda yozilgan kompleks sonlar bo ‘Isa,
quyidagi tengliklar o ‘rinli bo ‘ladi:

Zi 1z2=r|-r cos(9 H92+/ 8r(p,+d;



Agar z=r (costp +i sirup) trigonometrik shakldagi
kompleks son bo‘lsa, z"= “(cosmp+i sinncp),

Vz = 1Vr (cos +isin Y+ 2ksa ) ~=0,1,2,—n-I

tengliklar o ‘rinli boiadi.

Agar darajaga koiarish fonnulasida » =1 boisa,

(costp +z sin(p)"=cosmp+/ sinrup Muavr formulasi hosil
boiadi.

1-miso 1L Kompleks sonning trigonometrik shaklidan
foydalanib, quyidagi amallarni bajaring:

a) (1-1) =(V3+0; b) [

Yechish. z=1-z vaz,= V3 + zsonlarni trigonometrik
shaklda yozib olamiz.

Iz, I= 11 - i\ =VI2+ (-1)2= V2; ¢, = boigani
uchun z,= V2(cos + isin’).

1z21=1VI + il=V(VD)2 + 12=2; ¢2= -g- boigani
uchun z2= 2(cos -g- + zsin-g-) boiadi. U holda,

a) (1—1)-(V3+z)=(V2 (cos™+ zsin"))(2 (cos-g-f- zsin-"))=
=<V2-2)(cos(*+f - +isin +f))=

=2V2 (cos-j"- + zsin-"—j ;

V2 (cos™+zsin” FT1 In \%
b) v fti“= 2 (cos|- + isin-!) =T - £ )+
+ zsin N cos +1i sin
Javob: a) (1-i) *(V3+i)=2V2(cos z sin ;

by ~ A1 ¥eos 197 s 19T

2-miso L(1-z)3ni hisoblang.
Yechish. 1-z =V2 (cos -+ z sin boigani uchun
(1-misol) darajaga koiarish formulasiga koia,
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(1-1ly=@2(cos? /sinT ))3= (w2)3*(cos (3 * +
+ zsin(3 **))=2n/2 (cos +isin-")= 22 (cos” -+

+/ sin ga ega bo‘lamiz.
3-mis o L /1- /ni hisoblang.

Yechish. z=1-/=mw2 (cos ™ + /sin bo'lgani
uchun ildiz chiqarish formulasiga ko ‘ra,
UITJ =m cos (7Tn+27k + isin 120L+22* j; (k=0,1,2).

Shu sababli quyidagilami topamiz:

da, =72(cos +isin” j;

/:==! da, \'z = 72 (cos 71 + z sin JZZL£27c j_
= (cos + sinp j='V2 (cos -p + zsin i

/:=2 da, xz =2 (cos -7—p —#--+ zsin Ta " ) =
=12 cos ( + zsin -1 ".j- W2 (cos + zsin ,

4-misol. Daraja asosini trigonometrik shaklda
yozmasdan, (1+z)45 darajani hisoblang.

Yechish. (1 + 22 = 1+ 2z - 1 = 2z bo‘lgani uchun,
(1+2)8 = (1+2)4 * (1+z) = ((1+2))2 -d+z) = 22)2 +(1+z>22
22" -(1+0=22-(-1)(1+2)=-22-2 2z

5-miso L (2+3z)+(5+z) yig‘indining radius-vektorini

23 y?2(2+3z )+(5+z)

5+z

104<NM

Y echish. Qo‘shiluvchilar radius-vektorlarida
parallelogramm yasaymiz. Uning katta diagonal! yig‘indining
radius-vektoridir (10-rasm).
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6-misol. (2+30-(5+/)ayirmaningradiusvektorinitoping.

Y ec his h (2+3z) va (5+z) sonlarning radius-
vektorlaridan parallelogramm yasaymiz. So‘ngra boshi
ayriluvchT radius-vektoming oxirida, oxiri esa kamayuvchi
radius-vektoming oxirida bo‘lgan vektorini yasaymiz. Bu
vektomi uning boshi koordinatalar boshi bilan ustma-ust
tushadigan qilib, o ‘z-o ‘ziga parallel ko ‘chiramiz va izlangan
radius-vektorga ega bo‘lamiz (11-rasm):

243/ )-(5+z) ¥

114N

7-mis o 1 Kompleks tekislikning quyidagi shartlarni

qganoatlantiruvchi nuqtalarining geometrik o ‘mini shtrixlab
ko ‘rsating:

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

Y echish. a) z=x+iynuqtauchun Re(z)>4, yanix>4bo‘l-
sin. Abstsissasi 4 dan katta bo ‘lgan nuqtalar x=4 to ‘g*ri chiziq-
dan o ‘ng tomondajoylashgan nuqtalardan iborat (12-rasm).

Ix=4

24N

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

b) z=x+yi nuqta uchun Im(z)<4, Re(z)>2 bo'lsa, >4,
x>2 tengsizliklar bilan aniqlangan sohaga ega bo'lamiz (14-
rasm):

x =2
14-rasm.

g) Ox o‘qni @ = -? burchakka buramiz:

15-rasm
xOx' burchakdagi barcha nuqtalar uchun (Ox o ‘q ustidagi
nuqtalar bundan mustasno) 0<arg(z)< shart bajariladi.
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3.1. Trigonometrik shaklda berilgan sonlarning
ko ‘paytmasini toping:

a) z,=” (cos-"+i sin-| va z2=cos-|+/sin-";

b) z,=4 (cos"5+/sin” ) vaz2=4 |cos-g+/ sin-" j;
d) z,=V3 (cosf4+ /sin” j va z2=3 |cosj"+/sin-"j;
e) r,=5(co8x + / sinjt) va z,= cos-j+z' sin”-
3.2. ? ni hisoblang:

a) z=\3 (cos™+z sin”"j, Zz2=2|CcOSJi+/sin"j;
b) z =6 |cos-|-tz sin”-j, z29(cosd+/sin’);
d) r,=co8”-+/ sin4 , z2=cos-"-+z sin|- ;
e)z,~ |costzsinyj, z2-L (cos"tzsin”).
3.3. Darajani hisoblang:

a) (cosy+i sinyjd; f) 2 (cos™+isinyjj7

b) (cos-y+i siny j,6; g) (V3 |cosy+i sin-"))I§;
d) (cos-y+i sin-yj 15 h) (\4 |cosy+i siliy jj 6
e) [cosy+i sin”-j'7 i) (3(cos™+i sin-"jj2

3.4. Vzni hisoblang:
a) z=4 (cosy+z siiiy j; d) z=cosy+z siny;
b) z=y |cosy”+z sin-"j; e) z=cosy+z siiiy.

3.5. z=16 |cos-y+z siny-j sonning uchinchi darajali va

to ‘rtinchi darajali ildizlarini toping.
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4-§. KOMPLEKS SONLAR USTIDA BARCHA
AMALLARGA DOIR MISOLLAR
4.1. Hisoblang:
a) (2+3t)(4-5/)+(2-3/)(4+52);
b) (x-1-/)(x-1+i)(x+ 1+ ,)(x+1-/), xeR ;

dp"-2; g) 3+8/-W+10/3;
e) (1-4/)-(/(3-4/)+3/); h) 8-4(/5DH)+13/;
) (1+4/)2(3+/9); i) 21/4:23/9-17/17 .

4.2. Tenglamani yeching (bunda xe R):
a) -2x+4/=3x(j-+P)+2i-2P; d) 5+(3+x)/=3x+2+4/;

b) 3+x/=("+x)+1+/; e) x+5-(3+x2/=7-7/.

4.3. Agar (5x-3y)+(x-2>-)/=6+(8-x+y)i bo‘lsa, x, y
haqiqiy sonlarni toping.

4.4. Daraja asosini trigonometrik shaklda yozmasdan
darajani hisoblang:

a)(1+02; b) (I-/H2.

4.5. Quyidagilarni sinx va cosx orqali ifodalang:

a) sin3x; b) cos3x; d) sindx; e) cosdx; f) sindSx;
g) cos5x; h) sin2x.

Namuna:

h) cos2x+/ sin2x=(cosx+/ sinx)2=cosX+2/ sinxcosx-
-si'n-’x=(cosk-sit{&)J/r(_Z's'inxcosx)qz' :>{lc§)s;\< a cox.zc —sinXk

Isin2x —2sin x cos X

sin2x=2sinxcos X.

4.6. Kompleks sonlarni trigonometrik shaklda yozib,
hisoblashlami bajaring:

a) (1+2) 26; f) (1+2)%1-2)15;
[ 1+/V3 V20

b) (-pj-) g) (1+22)82+32)3;

d) h) (2+2)42+32)

e) (-1+i V3)XQ . 4 (-1-zW3) 5
n_(1-i)20 ’ ! d+1i)2

4.7. Vzni hisoblang:

a) z=1, /7=3 ; e) z=l+z, zz=8 ;

b) z= -1, /7=4 ; f) z=z, /1=3 ;

d) z=-4+V48/,/7=3; g) z=-z, /7=3 ;
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h) z=-9, /2=3 ; K 7=1272-6;
i) z= -15, /7=4 ; V=5 225

) 23 m =-9; 22.
4.8. Tenglamani yeching:
a) 74 -1; b) z31+Z; d) z2= -9; e) z2=16.

4.9. a) ox2tZ)x+c=0 (07I0) tenglamada Z240c<0.
Tenglamani kompleks sonlar to ‘plamida yeching;

b) z4+z2+ 1=0 tenglamani yeching.
4.10. Hisoblang:

4.11. Tenglamadan 1 vay ni toping: (xe R, ye R)
a) (x-y)+(3x+y)i=3-3i, d) (-"x-2yi)-("y+6xi)=21/;
b) (5x+3yi)+(2y-xf)=3-i ; e) (2-3/)(x+y/)=-1-5/ .

4.12. Berilgan kompleks sonlarni qo‘shing. Qo ‘shi-
luvchilaming va yig‘indining geometrik tasvirini yasang:

a) (2+30+(4+20 ; 0 (-4-7/)+(4+7/);
b) (-4+5/)+(3-2/); 2)(-3+2/X3-2/);
d) (-7+6/X-3-82Z); h) 3/+(4-5/);
€) (-5-2/)+(-6+8/); i) 4/+(-8/).

4.13. Ayirishni bajaring. Kamayuvchi, ayriluvchi va
ayirmaning geometrik tasvirini yasang:

a) (3+2/M2-2/); e) (4-2/H3+3/);
b) /-5/; f) 8-(4-3/);
d) (4+3/H2-3/); g) /-(2-3/).

4.14. Bo‘lish amalini bajaring:

a) 6(cos70°+/ sin70°) : 3(cos25°+/ sin25°) ;

b) 2(cos120°+/ sin120°) : 4(c0s90°+/ sin90°) ;

d) V6(cosl6o0°+/ sin 160°) : V3(cos40°+/ sin40°) ;

€) 4(cos75°+/ sin75°) : -(cos(-15°)+/ sin(-15°)) ;

0 8/:(1+V3/); h) -6/:("_-4/);

g) (6-6/):3(cosl5°+/sin 15°) ; i) (2+2V3/) : (4-4)).
4.15. Ko'paytuvchilarga ajrating:

a) x2+4; b) x?-16; d) x2+3-4/, e) 7+V5.

5



4.16. Tenglikni tekshiring:
»(=mYU=1=W)-.,; S
>fw *m '-2

4.17. Kompleks tekislikda quyidagi shartni qanoatlan-
tiruvchi nuqtalaming geometrik O ‘rnini shtrixlang:

a) Re(2)<5 ; D Re(2)<0); ) 12-41< 2 ;

b)- < arg(z) g) Re(z)+ Im(z)=0 ; k) 1z+2/1> 4 ;
d) Re(z2)=2 ; h) 1zI>5 ; D 1z+1-/1< 2 ;
e)lm (z)=-2; i) 1<1Izk 3 ; m) Iz-zk 1z-11.

4.18. z=(p+qi)(-qi) kompleks sonning modulini toping
(/xeR, R).

4.19. z| = -2+V3/ va z2=1- i sonlarni trigonometrik
shaklga keltirib, quyidagi ifodalarni hisoblang:

a) z, *z2, d)|i; OVz,; h)z,2-z2;
b)"-; e) zX; g) Yz i) z,*z2
4.20. Quyidagi tengliklami isbotlang:

a) z «z=1z12; V) z+ z= 2Re(z))

b) z,+ 22=2 + z2; g)z-z=2/m(z) z.

IV bob. KOTHADLAR

1-§. BIRHADLAR VA KO‘PHADLAR
Natural ko ‘rsatkichli daraja va uning xossalari
Ta’rif:
<t~ama.. a (n>2,neN), al=a.
n marta
Natural ko ‘rsatkichli daraja quyidagi xossalarga ega:

1°. al'*ar=ammnem, zzeN ;
2°. am:an=cTm,m,neN;



3°. (amr=amm, m, zze N ;
4°. (ab)"=a"wWyV m, zz&N ;

5°. a,beR< neN.

1.1. Ifodani x asosli daraja ko ‘rinishida yozing:

a) x3x5; 0 (x23; j) x3*

b) X-x"x6 ; g) (x32; k) (x2xOa ;

d) -x3x4; h) (x"*x4)3; 1) x2(x3)4;

e) -x"x3; ) ((x345; m) (x42° ) 4

1.2. Ifodaning qiymatini toping:

2511s , 3442°. 125 . 105

22 1744° D 2334m 2657
2499. 265 . 125 . 10s
1107+ 13684 ® 2334 2657
140 13684 . w105 1.

879 . 265 ° ) 2657 23347

125 . 105 2433

2344 ° ) 2750 125 *

1.3. Birhadning darajasini aniglang:

a) 3x4&ys5; f) 3xy% ; j) 15,

b) -Six/ ; g) 14x3%¥4 k) x42

d) 0,8x% ; h) 13yzl5; Dx x2 - x9

e) 15 1) 43x3319; m) x>x¥ Xy x6Y-x D

1.4. Birhadni standart shaklga keltiring:

a) 13xy 14x% ; f) 3xy(-1,5)VY;

b)x¥Xxz/; g)-ax%-6,5x3;

d) 3x2%%-xz5 ; h) ax¥Vr/ x5;

e) 1Ix¥ 13x¥ ; 1) a(x2¥zXx3.

1.5. Anni toping:

a) A=Jx%z, zz=3 ; 0 A=2x%¥z2 7zz=4 ;

b) A=13xV, zz=2 ; g) A=3xz4, zz=5 ;

d) A=x%z , zz=14; h) A=4yz3 zz=4 ;

e) A=41xyz2 zz=3 ,; 1) A=l4xyz3 zz=2.

1.6. Birhadning koeffitsiyentini aniqlang:

a) 1,51V (-j)-x2; HL(S1)x¥z2  xy ;

b) -7 xz x%; g) 1M-xy .« z2;

d) T5x 2Ky 2y*’ h) 3x¥z ;

e) 0,3)xy* z; ijfrxy-"z2.
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1.7. Ifodani soddalashtiring:

a) {\[>a+\5b)-(\da-1b)\
b) (11x'2x2)+(x3x2tx4); g) (7025sx-x2)+(-2ti2+tix-2x2);
d) (BaZx-\1x2)-(3flXx+6x2); h) (13x28ny+VY)+(-11x29xy);
e) (4x2M8)-(3x¥-5xy); 1) (1 lxy+13>2)-(9xk+x2).
) (23x-11j;+1 15x+10y-150);

1.8. Amallami bajaring:

a) a(a2tx)-x(a-xy, f) -3(02x2)-2(ti2+x2) ;

b) 13(x2t>)+5(x2>"); g) -(3<3-2x)+5(a-2x) ;

d) 2(0-3x)+3(i1-2X); h) 17(x2VY)-15(Y-x2 ;

e) 13(2s-3x)+11(ti+x); 1) 19(x3-xz2+ 17(-xJH-3x22).

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

a) (s-4)(s1-2)-(s1-1)(a-3), 0=1,75 ;

b) (20-5)(o+1-(0+2)(0-3), a=-2,6 ;

d) (0-5)(0-1)+(0-2)(0-3),  o0=1,3 ;

e) (x+D(x+2)+(x+3)(x+4), x=-0,4

1.10. Ko‘phadni ko ‘paytuvchilarga ajrating:

a) 7ox+l4oy ; f) x(a-c)ty(c-a) ; J) Sxat2+10x2 ;
b) 3o0Xx+60*x3 ; g) a(x-y)-c{y-x) ; k) o¥xoX;
d) ax+bx+x ; h) 2y(x-3)-5¢(3-x) ; 1) oxXtoxc ;
e) 032020 ; i) 5(x-3)-0(3-x) ; m) ISx*""Sx 4.
1.11. Qisqa ko ‘paytirish formulalarini isbotlang:
a) (a-b)(a+b)=a2bl, b) (ot/>)2=02+207Z>+£2
d) (0-/>)20220A+A2 e) (at+b)(a2ab+b)=a’+h2

f) (a-b)(a2tab+b)=a2b?2;

g) (a+b)2=a2+3ab+3ab2+b3;

h) (a-by=a23a2b+3ab2b?2;

1) (0+6+c)2=02472+c2+20/H-20c+27>c.

1.12. Kasming qiymatini toping:

TI2152t86 24 °

X (1321 B(RU)

WATF -
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1.13. Ko‘paytuvchilarga ajrating:
a)tf-y-x-y; f) ox2ti-x2+x; J) x+y)(x2+ry2d-x3yi;
b) x22xy+V¥-c2 g) x3ty3+2xy(x+y); k) 36a2(a2+9): ;
d) (x-5)216; h) x3/-5x(x2+xy+y); 1) 8x327yR;
e) 2x24x+2 ;  ijtr+ox--trbc-x4;
m)(x-y)(x3ty3(x2txy+y2-(x6/).

1.14. Aning istalgan natural qiymatida

a) (k+1)2(k-1)2ning qiymati 4 ga;

b) (2k+3)2(2k-1)2ning qiymati 8 ga;

d) k*-kning qiymati 6 ga;

e) (3k+1)2Q k-\) 2ning qiymati 12ga boiinishini isbotlang.

1.15. Agar a+b+c=0 boisa, a2+b2+c2=3abc boiishini
isbotlang.

1.16. Sonlarni taqqoslang:

a) 452312va 442302; b) 297-299 va 2982;

d) 263243va (26-24)3; e) (17+13)2va 17H133.

1.17. ab=0 boisa, |a+b| ning qiymati nimaga teng
boiishi mumkin? (Jx2=xj dan foydalaning).

1.18. |o|2H>2+|c|2=boisa, (a+b+c)2ning qiymatini toping.

1.19. (x+y+z)22xy-2xz ni soddalashtiring.

1.20. (x-y-z)2ni ko ‘phadga aylantiring.

2-§. BIR 0 ZGARUVCHILI KOTHADLAR

f(x)=abkntalk'll+ . . . +ank+an (a0*0) ifoda bir
o zgaruvchilin-darajali ko phad deyiladi. tiQ av ..., a lai-
uning koeffitsiyentlaridir. Ularni haqiqiy sonlar deb
hisoblaymiz. x esa o ‘zgaruvchi boiib, kompleks qiymatlar
ham qabul qilishi mumkin.

Agar bir o ‘zgaruvchili ko‘phadning ifodasidax=0 boisa,
ozod had hosil boiadi; x=1 boisa, barcha koeffitsiyentlar
yigindisi hosil boiadi.

P{x)=antax!lA+ . .. +ank+an (af*0)
va

D(x)=bEn+bx""t ... +bmix+bm (bid))
ko‘phadlar berilgan boiib, n>m boisin.

l-teorema. P(x) va D(x) ko‘phadlar uchun
P(x)=0(x)D(x)+R(x) tenglik o‘rinli boiadigan Q(x)
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va R(x) ko‘phadlar mavjud va yagonadir, bunda R(x)
ning darajasi D(x) darajasidan Kkichik.

Bu teoryema P(x) ko’phadni D(x) ko‘phadga qoldiqli
bo'lishni ifodalovchi teoryemadir.

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

1 - miso L Px)=AxIPx)+5xEF20xmx 4x-25x+5
ko‘phadni B(x")=m7-5a'2+ 1 ko‘phadga qoldiqli boiishni

bajaring.
Y e chish. «Burchaikli bo'lish» usulidan foydalanamiz:
4A10 +AS+H5AT20A4A3+ AR5A+5 [AIT 5A2+ 11
4410 -20A5H4A" 4A3+A2ZE5=Q(A)

[AM+5ATH2QA520 A4 5 A3+A225A+5

A9 -5A4 +a2

SA7+20A515A45A3 -25A+5

S5A7 -25A245

20A5 ! 5A45A3+25A225A=R(A).

Bosh hadni bosh hadga bo‘lish jarayoni darajasi
boiuvchining darajasidan kichik boigan R(x) ko'phad hosil
qilinguncha davom ettiriladi.

2-m i s 0 1.P(A)=A5+6A4+11A3+5422A ko'phadni
D(A)=A3+3a2+a-1 ko ‘phadga qoldiqli bo‘lishni bajaring.

.Y ec h is h «Anigmas 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 bo‘ladi. Shu sababli, O(x) va R(x) larni
O(x)=ax2+bx+c, R(x)=dxI+ex+m ko'rinishda izlaymiz, bu
yerda a. b, ¢, d, e, m lar aniqlanishi lozim boigan noma’lum
koeffitsiyentlar.

AS+6ad+ 1IAZSA22A=(A33A2FA-1)(tiA 2+Z2A +¢c)+d 2+ " A+m
tenglik oiinli boisin. Bu tenglikning o°‘ng tomonida
koYsatilgan amallarni bajarib, o ‘xshash qo ‘shiluvchilarni
ixchamlasak, quyidagi tenglik hosil boiadi:

x5+ 6ad+ 11x3+5A22 x=ax 5+(3a+£)A 4+(a+3/7+c)A 3+
+(-a+b+3c+d)x2+ (-b+c+e)x+(-ct+m).

60



Ko‘phadlaming tenglik shartidan foydalanib quyidagi
sistemani tuzamiz:

319 +b =6,
a+3b+tc=11,

Bu sistemani yechib, a=1, b=3, c=1, d=0, e=(), m=1
larni topamiz. Demak, Q(x)=x2+3.v+l, R(x)=\.

3-miso LVY)2m:33m2tdm+l ni x2+x-2 ga bodishdan
chigqan qoldiqni toping.

Y e c h i s h. Bodinuvchining darajasi 4 ga,
boduvchining darajasi 2 ga teng bodgani uchun todigsiz
bodinmaning darajasi 2 ga teng bodadi. Qoldiq esa birinchi
darajali ko ‘phad yoki o ‘zgarmas son bodishi mumkin:

XA 2 x 24 3x244x+ 1=(x2+x-2) (ax:+bx+c)+(<J+r).

Bu tenglik m ning istalgan qiymatida, jumladan
x2+x-2=0 bodadigan qiymatlarda ham to ‘g ‘ridir. x2+x-2=0
dan x=-2, x=1 larni topamiz.

Yuqoridagi tenglikda, dastlabx =-2, so‘ngrax =1 desak,
d va r larni topish imkonini beruvchi quyidagi sistema hosil
bodadi:

31 =-2d +x
1 =d+r
Bundan, d =-10, r =\I larni topamiz.

Shunday qilib, ko ‘phadlarni bodishdagi qoldiq
-10x+17 dan iborat ekan.

4-miso L P(x)=3(9x27x)"+7(x5 1)l00-x2+x-7 ko ‘phad
barcha koeffitsiyentlarining yigdndisini toping.

Yechish Px)=ax"+bxnJ+ ... ko‘phadda x=\ desak,
koeffitsiyentlar yigdndisiga ega bodamiz. Bizning misolda
P(1)=3-(9-127-HP+7(151) 100 12+1-7=3-29-7.

Javob: 3-2"-7.

2.1. J{x)=x23x2+2x-\ ko'phad berilgan. Quyidagilarni

hisoblang:
a)/(2); £/(-)); i)
b)/(/); g)/(/+1); k)/(a);
d)/(ffl); h)/(V3-i); l;/% :
e)/(V2); D)/(V3-1); ) /il
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2.2. Ko‘phad koeffitsientlarining yigindisini toping:
a)rix)=(4x- Lymoc2x- 1)2000+ (8a- 1)z2c4 « - 1);
b)rexi=0 x-2)20mc3 x-1), 9 (8a+ 1)2+2;

d) /(a)=(a-2)2002-a:)+(4-a)Fa- 1)20+3;

e) Ix)=(a-1)(x-2)Dr(4—4x)I&a+3)2+ 17.

2.3.j¢x) xo‘phad koeffitsientlarining yig ‘indisi m ga teng.

« ni toping:

a)fx)=x3tax2+3x+1, m=3;

b)rix)=7x3+ 2x2¢ax+2, m=4;

ADIx)=12xa+2x++ax2b1, w -12;

€)f(x)-axs+ 4xiv 8at1l, m=-4.

2.4. Ko‘phadning ozod hadini toping:

a) s (3x2 DAdx+ 1)[5-1:20+ 15;
b)/(a)=(3.y-4)1(13a-1)H a - 15;
d)/(a)=(2a+ 1),5(3a2+2)4+ (a-2)2+17 ;

e) La)=(3a+ 1)2A3a+4)Xa+ )20 (a- 1)20+ 19 .

2.5.J]a), la)larteng ko‘phadlarboisa, s, » larni toping:
a)la)=maF3abra2t+ 1, g (x)- 3x6+ bx2+ 1}
b)Mla)=na3+r&a2+r3a+2, g(x)- 2+ b2+ 3a+2;
d)/(A)=arV2A+3, 5(a)=4a3+Z%+ ;
€)f(x)=ax*+bxd9, ¢(x)=ax P+4a3taa2+o.

2.6. at5=sa(a-2)(a-3)+ 1 -1)(a-3)+c(a-1)(a-2) tenglik

ayniyat boisa, «. 5, ¢ larni toping.

2.7. Ko'phadlar yigindisini toping:
a)/(a)=a&*+3aTH4a2+1, ~(a)=4a8&+3Y 5+ 15;
b)/(a)=x45a3+4a2-1, g(a)=-adtb6a3+a+2;
d)Jla)=a6+r5a2+ 11a+4, @(A)=2abrad+3a3+5;
e)la)y=a7+abr5a4+ 12, ~(a)=7a3+8a2 11.

2.8. Ko‘phadlar yigindisining darajasini toping:
a)Jla)=(a-1)Aa-2)53a, 5(a)=(2a-4)D+4a2;
b)la)=(2a+5)|5+3a4+4, Jla)=(2a+3)|64a3+a+ 1;
d)Jla)=(3a+5)15+31a42, Ja)=-(3a+11)|5-33a6+4;
e)la)=aFabr3a2ra+3, g(x)=-x I+2x6+4x5+2 .

2.9.2.7 - misoldagi ko ‘phadlaruchun f(x)-g(x) ni toping.

2.10. Ko‘phadlarni ko ‘paytiring:
a)/(a)=5a3r4a2+a+2, Na)=4a;
b)la)=4a4+3a3+2, Na)=4a3t+T7a+ 1;
d)da)=1 lad+3a2+3a+5, Jla)=5a6r7a2+4a+2;
e)la)= 13a3+4a2ra+2, JOx)=2a2+5x+6.
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2.11. P(x) ni D(x) ga qoldiqli boiishni bajaring:
a) P(x)=x*+5x2+5x+3, D(x)=x2+4x+1;
b) P(x)=x2t5x2+5x+3, D(":)=xt1 ;
d) P(x)=rH5x3+9.v2+ 11"+6, D(x)=x2+3x+1;
e) P(x)=x*+5x2+9x2+ 11x+6, D(x)=X+2x+1;
f) P(x)=3x42xA 10x3+5*2+x+10, D(x)=xi-x 2+ x-\ ;
g) /,(x)=Bwrt2m410m:3+ 5x2+m:+10, D(x)=ZX2+3x-4
h) P(x)=4x6+3x5> 15x2+4n:+5, D(x)=x44x21 ;
1) P(x)=4x6+3x5 15x2+4x+5, D(x)=zXi~4x+2 ;
J) P(x)=3xA+3x2+5x+4, D(x)="2+3x+2 ;
k) P(x)=x*+3xA+9x3+12x2+20x, D(x)=x2+4x ;
1)/ Xx)=x53x4+9x3+12x2+200', D(X)=x2+3x+5 ;
m) /,(X)=4nr H-5m:2+0m:+11, D(x)=x2+5x-4.
2.12. Ko‘phadlaming eng katta umumiy boluvchisini
Yevklid algoritmi yordamida toping:

a) x4+x33x24x-1, X3x2x-1 ;

b) x5tx4x?-2x-1, 3xi+2xHx2+2x-2

d) xf-Ixi+%x3Ix+ 1, 3x5Ix43x21\

e) x5 2xntx2tix2 12x+10, 3rh-0xY 5x2+2x-2;

f) Y+2jri-4jc33x2+8x-5, x5tx2x+1;

g) x5+3n4-12x352x252n:-12, M x 26x222x-\2;
h) x?+S-x33x23x-1, Xi-2xi-x22x+1;

1) xi-4xi+1; x33x2+1.

V b o b. ALGEBRAIK IFODALAR

1-§. RATSIONAL ALGEBRAIK IFODALAR VA ULAR
USTIDA SHAKL ALMASHTIRISHLAR

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

j)4 4
. AT - N >
b )x%+44” g) 5 k) ?2—1x2 ’ °) 1x - x—3’
d)—£+£2— + h)— + 1)2L - +
(x—1)(x—2) ’ n—4s - X2- T6 X+ 5 x—9 °
N~ 4. i) j3o0+.2. gy YV .oqy31n_ 2 _x

x —9 Yo6-ra’ 371y —5) ° 9x —9 n



1.2. 0 ‘zgaruvchining ifoda ma’noga ega bodadigan
barcha haqiqiy qiymatlari to'plamini tuzing:

a))(x”sT 9§70 ) 7";}-4_7214 et
S B T
D5 o (a-\)(a-\;j(a-_?) nyx2-x- L
Vo o )x- 3t xd o %
f) 13\-132 k) sz 416 XA P xixsn X

1
DX2- o hx—4)
1.3. Ifodaning aniqlanish sohasini toping:

2x-y Ny + v+
f x(x-y) f) X-% Xx-3) Dx ty y -4
X -
b)gr i g x
Xty R X
d) gy ety wxiy, o DItxy+x42
X
e) Je AT i) 3x+y 5 A m) 13-2x2+ (x-y)2
1.4. Kasmi qisqartiring:
21a3- 542 a2- 3a
a) (2ab-42a2 h) ti2+ 3ti-18
b) 6m3— 3mn2 . . 4x2- 8x+ 3
2m¥ + /2D D-4xo- 1
d) x2- 2mx + 3x- 6m ., m2+4m-5
x2+ 2mx + 3x + 6/u jb m2+ 7w + 10
¢) 8" + 2a-207- 5 K x2+ 10x+ 25
4a/>- 8/j2+ o - 2b )
16a2- &>+ B2
D 16a2- b2 D- %
9x2- 25y2 + x1
2 9x2+ 30xy'+ 25Y2 M fiv %
1.5. Quyida keltirilgan ifodalar orasidagi butun ratsional
ifodalar to ‘plamini tuzing:
32hm; 32— 32 de do2x(tidx); X2 —ZA;
X2+y 1
6x-4- xy +'lz— ",

1+ - 0,(5)]1

Amallami bajaring (1.6 - 1.8.):
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16.29 9472 a-3 oc-atal1
a+x a2+ x?
b) G-X
-1 a+?2 5 c
d) 4a- ¢
) da- Ty 3 4  12v  9x/
.. . 1
+ I, 1) 1- x_y X+y 5
Q , 25 3x+ 5 .
1.7. 2) x - x2 X-a 0 55.925 5x-x2 °
b) x2- 4xy 4y . . 6 .
2/ - xy x- 2y 6y—36 "~ 6y- y2°
X 40
- - +A .
2a2- ox 2ax-x2 h) 3, X ’
9x x - 121, 4x
3xy + 2x2° x2- 16¢c2 4cx-x2
. X X
-5XyIgF 80-40 ’d)3cx 2-x + 6¢ 3c-1
3y 3x X2+3x

b> A 2 —6xy—+9x -“4>76 7 e) 2y+3 4xy-3-2y+6x
1.9. Kasr ko ‘rinishida ifodalang:

kx + k2 X
a) JLI. h) 0 N
u\ 3a  ab + b2 . .. axt ay x3
b2 9 D xvi .. 3x + 3y’
d) X-y 2xy i xy c+c2.
Xy iy Dooa2+e3 x2y2
4ab cx+ Z)x K 6¢ 2x-2
cx + bx 27> ) X2- X 3cx ’
p. xa- xy 2x X2- y2 2x
3c2 cy- ca D- 2xy X +y ’
S5xy . 4x2 3a- ax
g 5x32 by - bx”’ m) x2- 9 4x
1.10. Soddalashtiring:
a\ x2- 4x . 24-6x . (x+3)2. 3x+9 .
X2+ 7x ¢ 49-x2 D axa” v x4
hy V-My . 4-y (x-3)2 . 4x-12.
b) Iy+18 --f +Vy ° g X -8 ¢ 3x-24°
4 (¢c+ b)2- 2ab a2 + b2 h) aVb (a+b)2.
} 4c5 . (c-Z2 (a-by”
5¢3- 5 (ct II2- ¢ (Bc-b)2 . 3¢-b
e) c+ 2 13¢c + 26 3c+b > @Bc+ b)2e
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1.11. Ifodani soddalashtiring:

NI Km-D m + 2 \ 2m2+ 4dm + S
\ m5- 8 m2+2m + 4 ' m- 3

w ats5. ( a+2 20+ 8) .
a--9 *\lax3a +9 a3+ 277"’

3x2- 6x X-5
I9m2- 6m + |\
- 3m 3m + 1 6m2+ 10m
X -V X
X+ xy
2a+3 2a~+ 3a 3a+ 2 4a-\
2a-3 2+ \2a+9  2a+2 2a-2
+ 3
la~+~\ a2-2a-3 a+2
3(m + 3) m: - 3m
m + 3m+ 9 (m + 3)2 m- 3

1.12. Ifodani soddalashtiring:

a)y I a H o\ Ta+b a-b
atb I \ b a

b Lil* XN

d) (P-U+ 4+ B)'( +

e)I iV _ ;r" n _ p _ " A ) 1 (13 t ) ;
5X+y + 5x - y ) _ X2 - 25y2
f) ¢ x2- 5xy x2+ 5xy 1 x2+ y2
9a2-\6b 2 I 3b-4a 3b + 4a
g la \ 4b2- 3ab 4b2 + 3ab
I\/I’y24-xyX2 °.\[y2-]X2 i X2+ Z)}eryz ) ’
X a-2 ./ a a2+ 4 1 .
a2+ 2a ' va2-2a a2-4a a2+ 2a'’
4f1 5 9(f1-3) 4a2- \la+ 15 7.
a2- 9 15- 2la - 4a2 a-2 at3n”

k) (a2- y2- x2+ 2xy): ——- Ny a4

Vi e TY T

m x X 2 n , 3x+ x2
ox - 2ti2 X2+ x- 2ax - 2a x +3

x2 + ox

s
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1.13. Kasrni qgisqartiring:

> [l

W
1.14. x ning qanday qiymatlarida — — ifoda

natural qiymatlar qabul qiladi?
1.15. Ifodani soddalashtiring va o ‘zgaruvchilaming ko -
satilgan qiymatlarida ifodaning qiymatini hisoblang:

oD (X~ 2V - \.x] - XV2,
-ty f Xi-x@z +xy21 x'+y2 x3+x§/+xy2+y3’

r=0,2;y=0,8;

a(a-b)(a—c) + bb- a){b- c)t cfc- a){c- b ’
a =-j-;17=V3;¢c=

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

2.1. Ifoda ma’noga egami:

a)'V-9; 1) V-0,25; ) a//; n) 'Ix-y, bunda x<y;
b) * o) V(X25; k)'Pi; o)ux-y, bunda x<y;

d) "W ; h) V-81; ) p) *y - X, bunda x<y;

e) V9; 1)V-2; m)V -i; q) Y-x, bunda x>y?
2.2. Ifoda o ‘zgaruvchining qanday qiymatlarida ma’noga

ega: L

a) M'x; ) >x- 1; j) V- x2+ 4&x2- 1

b) Vx2; g) V(x+1)2; k) Vx2- 6x+9 ;

d) vx2+ h) Vibx ; DVx2+2x + 2 ;

e) V(x+ 4)2; ) -x+2 ; m)¥ -(x-3)27?

2.3. Tenglik o ‘zgaruvchining qanday qiymatlarida to ‘g ‘ri:
a) V(x- 2)2=2-x; f) Yx-I'= V3" x- j) 4"~x =2\

b) V(X+3)2= X+3; g) Vx - 3= 0’ k) VAX =- 2’
d) V(x- 3)2=x-3; h)Vx2- 1=-1;  1)Vx2- 6x+9 =1;
e) V(x-4)2=4-x; i) Vx=; m)A2=1?
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2.4. Ko‘paytmadan ildiz chiqaring:

a) V16 « 121 ; ) V9 +25 ¢26 +49 ;
b) V- 125 <27 ; g) Vs +27 64 «125;
d) V16 <81 ; h)&/81 625 <256 ;
e) n'32 *243 ; i) V0,01 <0,09 0,25 .
2.5. Bo‘linmadan ildiz chiqaring:
a)#; b ) ff; d)”;
0.01
0,09
2.7. Darajadan ildiz chiqaring:
a) VTS5S; b)¥ (-15)8; d)3z ; e) /[ W[,
f) V?, bundax <0 ; g) Vx*,bundaxeR;
h) V(x2+1)2 bundaxeR ; i) Vx6, bunda x > 0.
2.8. Ildizdan ildiz chiqaring:
a) VW; b)W 76; d) 9iI; e) V25,
f) V~S”, bundax <0 ; g) Wx, bunda x > 0;
h) Wx, bundax >0 ; i) W x, bundaxe /2.
2.9. Ildizni darajaga xo ‘taring:
a) (V2)3; b)(Vl16)3; d) (Vri2)5; e)(W)2;
) (Vx)3; g) (Vx26; h) (Vvx + 2)5; i) (Vx4)6.

2.10. Berilgan ildizni bir xil ko ‘rsatkichli ildizga
aylantiring.

a) V3va V4 ; f) Vx va Vy ;

b) V2 va V4 ; g) Vx+ lva Vy"

d) V5 va Y6 ; h) Vx2+1 va Vy2- 1;
e) V2va V3 i) Vx- yva Vy.

Ratsional ko‘rsatkichli daraja

2.11. Ifoda ma’noga egami:



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

a) 4,52, bundax e Q) b) (-4,5)2,bundax e Q
1 1
d) (3+x)5; e) (x2r 1)3;
0 (# ; g) (W+D3;
4
-3
h)(1-W)5; i) (I-1%0
2.13. Hisoblang:
2-1
a) 492 ; f) 9 2 i) 915;  n) 276325
1 ,1
b) 10003; g) 0,16 6;
]
d)42; h) 0,008 3; i) & p)n A e
4
e) 8"3; H ¥, m @52, 9

2.14. Ifodaning qiymatini toping:
a) (("m)°)°5- 254 3 - (-2V +8108;

b) 0,027 3- (- +256%75- 3-'+ (5,5)° ;

«1# : (if- (IF (if:
¢) (ézX;) - @syy0I+ 149 < 6\70) 36U A
0 4 + " mlacns.2vhyd .

4

g) (0,004T15+(0,125) J- +1L -

2-4"+¥W - W 3
125T .(i-)'2 + (M)« * (-I)
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2.15. Amallami bajaring:

1 1 L i L2
a) c3mcdecl2 ; f) x 2x Ux 7,
b) bJJ2\ b 07; g) (mAA-Cm-04)04;
d) (m04)-25; h) 43-25-87;
e) /'S-rV '2; i) 87" 163-3v4

Ko'paytuvchini ildiz belgisi ostidan chiqarish,
ko'paytuvchini ildiz belgisi ostiga kiritish va ildizni darajaga
ko'tarish:

AHaZb = \a\ 21&, (ae R, b>0);
dotb =a ™ b, (ag R be R).

2.16. Ko'paytuvchini ildiz belgisi ostidan chiqaring:

a) VI2 ; f) Vo8 ; DAx2-2)2-y;

b) VI250 ; g) VVT5 ; KV TS,

d) V81 ; h)y W ) V(a:-1)V;

e) N24, i) V243 ; m) ¥(y+ 1)'V.

2.17. Ko‘paytuvchini ildiz belgisi ostiga kiriting:
a)4V5; d)xVy\bundax<0; f)(x-1)2Vy-2, bunda .v<l;
b) -3 V2; ye)x4y3 bunda x<0; g) (x-V Vy-2. bunda n<l;
d) -3 V2; j) x2Vy\ bunda x<0; h) -ic Vy bunda x>0 ;

e) 2V3; z)x3Vy3, bunda x<0; 1) (V3-2)Vxy3.

2.18. Hisoblang:

a) VIS+VSO-V98 ; f) V2+3V32+0.5VT28 - 6VTS,;
b) V81-V24+V375 ; g) V24+V250-V686-VT6;
d) 2V3-V27+3VI2-2V243; h) 20V245-V5+VT25-2.5VI80;

e) V50-5V8+V2+VT28; 1) 2V3+V192-2V75 + VI128.
2.19. Soddalashtiring:
a) VI6eV2 ; f) V2v4vg ;
' . 2 -V2
b) Js4625 ; 2 2
d) Ys4yrys h) pa-1
a+ 1
e) VizV Pft; 1) I THh.
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2.20. Sonlarni taqqoslang:

a) 2V5va 3V2; f) V2 va V3 ;

b) 2V3va342 ; g) VI2 va VIJ;
d) SV?va 8V3; h) V8 va VT9 ;
e) 374 va3nr2; 1)'V2 va 'Vs.

Ildizlarni ko ‘pay tirish va bo ‘lish

2.21. Ifodaning qiymatlarini toping:

a) V2-V5 +V40; 0 V5 -'VAL «=3;
b)V2.V32; g) VfI5+4Va, ti=2;
d) V2 +V6 V3, h)¥ V5, «=2;
e) V2?2« V6-V2; 1) Vir « Vy, mr=3,y=2.
2.22.Jfodani soddalashtiring:
a) f) :Va
g) Va*: Va*;

V24
d) ‘GVT
e) V3 i)
2.23. Darajaga ko ‘taring:
a) (V4f72; f) {cfx'SbtfxY ;
b) (2V3?7)3; g) (V2W)2;
d) B3V4x2— 1)2; h) (Vxy+D3;
e) (V7)6; 1) (VH)2.

Kasr maxrajidagi irratsionallikni yo‘qotish
2.24. Kasr maxrajidagi irratsionallikni yo ‘qoting:

1
9 N3 NG
by - y -
g Z1+V L.
3.v2" U V7+V6
4
e) -
14+V3 —y2  J)3+A-V 5; VI -Va
3V5 + 3V3 xty

3~ - 3V3 k) 3V3 + 3V7



2.25. Hisoblang:

1 . 1 1
"V544 V37+V36

1
9+V38 V23+V22
V2 — V23,
V2-V3 ’
V7 + V5.
V7+V2
2.26. Tenglik to ‘g ‘rimi:
a) 3 M J_ _ 1 + A =
V6-V3 "V7+V3 V7-V6 ’b) V8+V6 *VII+Vb
d)" + V5V7+I8V7 =" 4~ ;
o) 4vs 5V5 =45 9
V3V5-V2V5 4VM-3V3V5

2
V-H11°

Irratsional ifodalar ustida shakl almashtirishlar

2.27. Hisoblang:

1x3

204y '(il‘

2.28. Ifodani soddalashtiring:

zZ2 X6 + 2
a) -"4— 5 b))  TT

c3/,03 ~4
/

- + A - >
d) ab , M ab]%;, i Jab4 4 Yad>;

u 7 i ™ %A L7 0T~
adep? (« 20)
D Ja—Nab ® bbb

2.29. Murakkab ildiz formulalarini isbotlang:
a)x/atVb=x jH B , tya -"-b

b) VA*x/b=x fix S .  * a-xia”-b
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2.30. Murakkab ildiz formulalaridan foydalanib,
ifodalarni soddalashtiring:

a)V5+zVo; d)VlO—szl;

b)4 - Vool C)V4V2+2Vs
2.31. Darajaga ko ‘taring:

a)l » + VY3 5 _ 2 2
\'V: + V. + V3 a1 - . -VI1) '

2.32. Ifodani soddalashtiring:

a)(N--4 J .V A-f ;b)) ((M+ iy-at+t 2

X at™ab’ a-b \“a+\y - g-igx]
Va—Vx
d)y / N+ T R =N \ /i
IVl+a -Vl-a Vl-a2f -1 1 Va, a/”’
g (Yna-Vio,+.a2:Va+ frJb I'lab - 3b
a™a + bl _ a-b
a+x Sax2- VaXx
HwW - VA 2t Va - . Vgx + VI .
] 3 2
140-90-1 fl~4 + 5 |\
s ' 2a2-3ai  + ’
o (- " 4 J r — ~ 1" 1
\X 3-2X X3-Xx s 3x 2J
i)(a+ b>:VN)?2
v _ 7 Va VA-VA /
2.33.x=" bo‘lsa, Lt et e | ifoda-
2 1+ VI +x i VI1-x
ninig qiymatini toping. 3 E 2

2.34.x"13, y=5 bolsa,(x+y: :Vx): -("*k-+" 5 .
ifodaning qiymatini toping.

2.35. Ayniyatni isbotlang:



VI bob. ALGEBRAIK TENGLAMALAR VA
TENGSIZLIKLAR

1-§. CHIZIQLI TENGLAMALAR

1.1. Tenglamani .vga nisbatan yeching:

a)bx+\=a ; g) atx=aXx-\ ;
b)S+x=ax ; h) ax-b=I1+x;
d) 4=ax ; )x=b-ax ;
e)x=akX ; j)ax-b2 [ ;

f) ax-a2=4-2x ; k) 3-aXx=x-b .

1.2. m x=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 bodishi mumkinmi?

1.3. ax=[+b2tenglama cheksiz ko‘p har xil ildizga ega

bodishi mumkinmi?

1.4. (a-l)x=a23a+2 tenglama ildizga ega bodmasligi

mumkinmi?

1.5. Ota 45 yoshda, o‘gdi 15 yoshda. Necha yildan keyin

o'gdi otasidan ikki marta kichik bodadi?

1.6. Tenglamani yeching:

a) Hx =0.5; 0 1+.Y=|V2~3h
b) I+\x

d) J/-x =0,5;

e) 1l-m

1.7. Tenglamani yeching:
a) 3x(x-1)-17=x(1+3x)+1; b) 2x-(x+2)x(x-2)=5-(x-\) 2

1.8. m ning qanday qiymatlarida berilgan tenglamalar R

da teng kuchli bodadi:
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a) 2x+3=\2 va 2x+3=123m - -y)+15;
b) 3x+5=12 va (3.Y+5)3m - -y)=12 ;
d) 4-31-5 va-3x+4=3m-8 ;

e) 10x-mx=1va (10-m)x=0?
1.9. Tenglamani yeching:



a) (x+2)(a-1)+1=a2, b) x=aX ;

d) ax-a2=42x ; e)atx=aXx-\ ;

f) ax-b2=1I; g) ax-b=\+x .

1.10. Tenglamaning yechimlari to ‘plamini tuzing:
O3 —2x  x—2  ,x . u\l 1—3x 5x— 1, 7x.

15 m 3_____ 5N b b) "N T 2 ~ e~ T e + 4"’
d)-fc5 U =4x+3 06; e) 8rilL ~=_6ri_+0ii

£)-A=2-=2/3-242.; g) 3(x+8)=4(7-x);
h)  (x+3)(x-6)=(x+2)(x+1)+4; 1) (x-3)(x-4)=(x-5)(x-6)-7,5.
2-§. KVADRAT TENGLAMALAR

2.1. Kvadrat uchhaddan toia kvadrat ajrating:

a) 2x2t4x-3; 0 A2 6X+8;
bj-j-x24x+16; g) ax24aXx+4a2+3;
d) -5x2+20x-13; h) 6ax-9a2ax2+a-1;
e) -0,5x20,25x-2,25; 1) 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+12x-13 kvadrat
uchhad manfiy qiymatlar qabul qilishini isbotlang.

2.4. x, y, z larning barcha qiymatlarida
Sx2+5y2+5z2+6xy-8xz-8yz>0 bo ‘lishini isbotlang.

2.5. Tengsizlikni isbotlang:

X2+2xy+3y2+2x+6y+3>0.
2.6. Tenglamani yeching:
a) 6x2x—1=0; f) 2x2- 12x+12=0;
b) 3x25x+1=0 ; g) 2x-x26=0;
d) x2x+1=0 ; h) x24x+5=0;
e)-x2+8x-16=0; 1)yX212x+9=0.

2.7. 15 sonini ko‘paytmasi 70 ga teng bodadigan ikkita
sonning yigdndisi ko ‘rinishida yozish mumkinmi?
2.8. Tenglamani eng qulay formula yordamida yeching:

a) 3x25x+2=0 ; f) 5x2+9x-14=0;
b) 3x220x-52=0; g) 4x2x+10=0;
d) x210x+24=0 ; h) 5x216x+3=0;
e) x2+7x-30=0 ; i) x2+4x-12=0.

75



2.9. Tenglamani og'zaki yeching:

a)x23x+2=0; f) -x 27114-8=0;

b) ¥2+991-100=0 ; g) x2Ix+ 12=0;

d) 12+548%x-549=0 ; h) 3x2+.v-2=0;

e) -x2+6x-5=0 ; i) x2(a+b)x+ab=0.

2.10. x, va x; lar *27*+10=0 tenglamaning ildizlari

bo‘lsin. Bu ildizlarni topmasdan, quyidagilarni hisoblang:

aW  +%22 07"-+7

b) .r,3+V3; g)X]X2- - L - % -
11 1 2

d)*" T+~ h) (xk22- x 2-x 23!

€) V%—i— "12) R 1), 2+X2+ 2 N 2

2.11. 2.10-misoldagi tenglamani -3m:2+1"+24=0 tenglama

bilan almashtiring va hisoblashlarni bu tenglama uchun
bajaring.

2.12.x }x2lar ax2+bx+a=0 tenglamaning ildizlari bo ‘Isin,

x {vax2sonlar o ‘zaro teskari sonlar ekanini isbotlang.

2.13. Berilgan tenglamani yechmay, uning ildizlari

ishorasini aniqlang:
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a) ar-4n:+3=0; g) 6"2x-1=0;

b) x26x+5=0; h) -20x23x+2=0;
d) x2x-42=0) i) x26a+ 10=0;

e) A2 A- 6=0; j) -3x2+17=0;

f) A2+A+ 1=0; k) -5 A2+A-7=0.
2.14. Kvadrat uchhadning ildizlarini toping:
a) 10a2+5a-5; f) 0,Lr+0,4;

b) 9A29 A+2; g) -0,312+1,5A;
d) 0,2a2+3a-20; h) x 2+x-6;

e) -2A2 A- 0, 125; i) .r-2.v-4.

2.15. Kvadrat uchhadni ko ‘paytuvchilarga ajrating:
a) 3a224x+21; g) - A28 A+9;

b) 5A2+10A- 15 ; h) 2A25 A+3;

d) -g-A2+-1-A+ -y ; i) 5/+2>x3;
e)x2-12a + 24; J) -2a2+5a+7;
f)-y2+16~'-15; k) 2A22 A+1-.



2.16. Kasrni qisqartiring:

a) 4x +x . a N -1 + 10 -
a) 3x2+ 2jc- 1 ’ 120 + XP-P1 ’
W 2a2-5a-3 . N 3x2+16x-\2
D) 379 ’ g) 10- 13x- 3x2 ’
H, 16-V h\ x2- 1Ix + 24

» b2-b-\2 ! j x2- 64

29+ 1y + 3 , N 2D+ 9y-5
; Xx2-9 ’ ! 472- 1

2.17. Ildizlari quyidagicha bo‘lgan kvadrat tenglama
tuzing:

a)2va-3; d)-"-va-"-; f)2 va2; h) 0 va 5;
b)-1 va-5; e)- -i-va- g)-"-va”-; i)a vap.

2.18. Ildizlari y- va — j- bo‘lgan shunday kvadrat

tenglama tuzingki, uning barcha koeffitsiyentlari butun sonlar
bo-‘lib, ularning yig‘indisi 6 ga teng boisin.
2.19. Ildizlari 3 va -2 bo‘lgan shunday kvadrat teng-

lama tuzingki, uning bosh koeffitsiyenti -y bo ‘Isin.
2.20. Ildizlaridan biri a) 2+V3 ga, b) 3-V2 ga,

d) 2-V5 ga, e) 3+V5 ga teng bo‘lgan butun koeffitsiyentli
keltirilgan kvadrat tenglama tuzing.

3-§. KASR-RATSIONAL TENGLAMALAR

Px) _o Q)
W ° (1)
ko'rinishdagitenglama kasr-ratsional tenglamadeyiladi,
bu yerdaP(x) va Q(x)lar ko‘phadlar bo‘lib,Q(x) ning
darajasi kamida 1 ga teng.
(1) tenglamani yechish uchun P(x)=0 tenglamaning
(X)AO shartni qanoatlantlradlgan yechimlarini topish kifoya,
ya’ni (1) tenglama , =0
10(x) @ O 2)
sistemaga teng kuchlidir.
Miso L + x—2 tenglamani yeching.
Yec hish. Butenglamani (1) xo ‘rinishga keltirib olamiz:
x2- 4x- 2 _n
(x+1)(x-T)*“ - a
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X +
kuchli. m24n:-2=0 tenglama .r|=2+V6, x,=2-"6 ildizlarga
ega bo‘lib, bu ildizlar (n+1)(;:-2)=0 tengfamaning ildizlari
emas.
Shunday qilib, berilgan tenglama ikkita ildizga ega:
x ] =2+n/6.

Oxirgi tenglama lux‘ 41))(%xA- 'g) 40 sistemaga teng

Tenglamani yeching:

31 5(xx-2)  2x—3) _q 32 ~" w21
x+2 X+ 3 - - X -X X
33 v+ 5 v-5 _ v+25 34 xL- 25
>2- 5y 2V¥Y-10y 2/-50 x+5~ x+'5
3S 3(9%x-3) -2 I3x+B6 3-7x 1.5-3.5x
9x-6 ~ 3x- 2 2x+4 " x+2 *
37 1+ x-1JL 38 3nx-5 ,3a—11 _ 2x+ 7
**¥ - x  c Ca- DEAF3) e - X+ 3
Tenglamani yeching:
no 5+ 2xX 3(x+ 1 In X+ 3 ,Xx-310, 36
4x-3 -~I'-x = = x!-9 m
nil 13 18x+7 IM111~ x2 _ X
XN x2+x + 1 xJ-1 -*U--~-xTI1-TTT
n In Ox 5 nl/l x2 6x 5 A
Saj- x-5 - "~5"x ¢3-14-x™ .5 -0
3.15. N~gq =3 A . 3.16.4 =3"+2.
X 2 X
117 3x+1 I x—1 2x-2 Xx+3 <
~x~"= V7! b "TI'+T----- 3ry=5"
4 4 5
3.19. 9y2-1 3y+ 1" 1- 3y 1
- 1 =__ %
3'20’x-|!-3 + ! 3 + 3-5x_ .

4-§. KO'PAYTUVCHHARGA AJRATISH USULI1

I-miso l x44x310x2+37x-14=0 tenglamani yeching.

Yechish. Tenglamaning chap tomonida 4-darajali
ko ‘phad turibdi. Uni kvadrat uchhadlar ko'paytmasi shaklida
tasvirlashga harakat qilamiz:

x474x3- 10x2+ 37 x - 14= (x2+ /7X+ q)(x2+bx+c).

Chap va o‘ng tomonlarda turgan ko‘phadlaming mos
koeffitsiyentlarini tenglashtiramiz:
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p +b:-4,
ctqgtpb=- 10,
pc +qb =137,

gc =- 14

Oxirgi sistemaning biror butun qiymatli yechimini
topamiz. gc =-14 dan < va c lar 14 ning boMuvchilari
ekanini ko ‘rish qiyin emas. Demak, ular uchun +1, £2, £7,
+14 sonlami sinab ko ‘rish kerak.

Agar g=| bo‘lsa, 5= -14 bo‘ladi. Ikkinchi va uchinchi

tenglamalar j -H/H-£=37 sistemani beradi. Bu siste-

madan b uchun h251bh-42=0 tenglama hosil bo‘ladi. Bu
tenglama esa yechimga ega emas.

Shuning uchun, 9=1 da sistema butun yechimga ega
emas.

Agarqg-2 boisa, c=-7 ga ega boMamiz. Bu holda sistema
g=2,c=-7, b=\, p=-5 lardan tuzilgan butun yechimga ega
boiadi (tekshirib ko'ring).

Shunday qilib,

Xx- 4X3- 10.r + 37.r-14 = (x2+ 51:+ 2)(x2+ je- 7).

Demak, berilgan tenglama n2-5n:+2=0 va n2+n:-7=0
tenglamalarga ajraladi. Bu tenglamalarni yecjub, berilgan

tenglamaning ham yechimlari bo'ladigan
sonlami topamiz.

2 -mis o L (r2x+4)2t3n(n2tn:+4)+2x2=0 tenglamani
yeching.

Yechish. Tenglamaning chap tomonini y= m2+n'+4 ga
nisbatan kvadrat uchhad sifatida qarab, bu kvadrat uchhadni
odatdagi standart usulda ko ‘paytuvchilarga ajratamiz:

y 2307+ 1 12=(>"+m) (> 2m).

Bundan (2+2a+4)(m:2+3n:+4)=0 tenglama hosil bo'ladi.
Oxirgi tenglama yechimga ega emas. Demak, berilgan
tenglama ham yechimga ega emas.

Tenglamani yeching:

4.1 . x"-3x-a3+ (<) 4.2. n4-8m:2- 1:+8=0.
4.3. n30,1x=0,312 4.4.9x3181:2-1:+2=0.
4.5. y4y3 16y2+ 16>=0. 4.6. x -x2=x-1.

4.7. m-m2=6x36.T. 4.8. 3m3-ar+181-6=0.
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4.9. . 4.10. 3y22y=2y-3.

4.11. x33x-2=0. 4.12.0cC2X+1)(X2+x+2)-12=0.
4.13/ 2(u2+6m:+1)2+5(m:2+61:+1) (x2+ 1)+2(m:2+ 1)2=0.
4.14/ (x2x+ D46m:Ax2x +1)2+5x4=0.

glC*x+6 /x—4\2,x—6 /x+9\2 o x2+ 36
4N5* ~J1 31 N} +I'f’'e' b9 1 = —=x2~36~

4.16. x3+7x2+14x+8=0. 4.17.x3-5x+4=0.

4.18. x38x2+40=0. 4.19. x32x-1=0.
4.20. x44x2+x+2=0.

5-§. YANGI 0 ZGARUVCHI KIR1TISH USULI

I -miso L (x23x+1)(x2+3x+2)(x-9x+20)=-30
tenglamani yeching.

Yechish. (x2+3x+2)(x29x+20)=(x+1)(x+2)(x-4)(x-5)=
=[(x+1)(x-4)]-[(x+2)(x-5)]=(x2%3-4)-(x23x-10) bo-‘lgani
uchun berilgan tenglamani quyidagicha yozib olish mumkin:

(x23x+1)(x23x-4)(x23x-10)=-30.

Bu tenglamada y=x23x almashtirish orqali yangi
o ‘zgaruvchi y ni kiritamiz:

(+ D(y-4)(y-10)= -30.

Oxirgi tenglamadan y,=5, y,=4+V30, y3*4- V30 lami
topib, quyidagi uchta kvadrat tenglamaga ega boiamiz:

x2— 3x =5, x2— 3x=4+V30, x2— 3x=4-V30.

Bu tenglamalarni yechsak, berilgan tenglamaning
barcha ildizlari topiladi:
3+V29 3+V25 + 4v'30 3£V25-4V30
2 2 : 2
2-misol x4—-2V2x2—x+2—V2 = 0 tenglamani
yeching.

Y echish. "2=a deb, x4— 2ax2—x+a2—a=0tenglamani
hosil qilamiz. Bu tenglamani a ga nisbatan kvadrat tenglama
sifatida garab uning a=x2x, a=":2rx+l ildizlarini topish
mumkin. a="2 ekanini e’tiborga olsak, quyidagi tengla-
malarga ega boMamiz:

x2- x =V2, x2+x + 1=V2.

Bu tenglamalar berilgan tenglamaning hamma ildizlarini
aniqlash imkonini beradi:



X 1 £VI+4V2 x = -1£VATCT

1,2 ~ 2 : 3.4 - 2
3-misol. -:<+4 ,. + 2 f N =~4 tenglamani
yeching. T X X - 9X t- j z

Yechish. x=0 tenglamaning yechimi emas. Shu
sababli, berilgan tenglama quyidagi tenglamaga teng kuchli:
4 , 5 _ 3
X + —+ 1 X+ —-5

y=x+4 dsk y4rH8= 4 fagm

hosil bo'ladi. Bu tenglama y,=-5, y2=3 ildizlarga ega

T 7
bo‘lgani uchun berilgan tenglama x + -*-=-5, x+"- =3

tenglamalar majmuasiga teng kuchlidir. Ularni yechib,
berilgan tenglamaning ildizlariga”“ga bo ‘lamiz:

r.= -5i2Vl3

2
Yechilgan bu tenglama — X2+ Zixt e ar+ bjcj; =
ko‘rinishdagi tenglamaning xususiy holidir. Bunday ko ‘-
rinishdagi barcha tenglamalar, shuningdek

ax2+bi+c ax2+bik+c
ix-+bX +c+ axztb&+c “ va

ax2+bk+c Ax a -Lr>

ax2tbyX +c “ ax2tbXk+c ° ¢
ko ‘rinishdagi (bu yerda ac”O) tenglamalarni yechish sxemasi
3-misolni yechish sxemasi kabidir.

Tenglamani yeching:

5.0, (X25x+4)(x25x+6)=120. 5.2. (x2+3)21(x 2+3)+28=0.
5.3. 42t 23=0. 5.4. 2x49x2+4=0.

5.5. 5y45y 2+2=0. 5.6. x4-4x2+4=0.

5.7. (x22x)2(x-1)2r1=0. 5.8, (x2+2x)2(x+1)2=55.
5.9. (x2rx+1)(x2rx+2)-12=0. 5.10. (x25x+7)-(x-2)(x-3)=0.
511, (x-2)(x+D)(x+4)(x+7)=19.5.12. rxUxM 6°0.

5.13. (2x-1)6+3(2x-1)3=10.  5.14. (x-2)619(x-2)3=216.
515 =1-+-51 5 =2 5K "4 _ +6x K =5

X+ 5 X -4 X-5 X -4
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50

5170 =1 +¢ " +4=0. 5.18..4- =14.
I 1 1
.20. L (x+1)2=55.
519 (b i om0 (2202 (x+ XSS
5.21 x213x+15 x2 15x+15 1
X2 Bx+15 x216x+15 - 121
4x 3x _
5.22. 4x2.8x+7 4x210x+7 L
1 1
523 aox+2 f x22x+3 2x22x+4)
x210x+ 15 4x
5.24. x26x + 15 x2 12x+15
2x 7x  _ XA 4 Xxb_ _
5.25 X2t D 325X 42 . 5.26 b e a 2.

6-s. BEZU TEOREMASI. CORNER SXEMASI

Bezu teoremasi. Pnr(x)=aax? + alxn~' + ...+ an z x+an
(atHO) kophadni x -c ikki hadga bo lishdan hosil bo ladigan
r qoldiq Pn(x) ko phadning x = ¢ nuqtadagi qiymatiga, ya hi
Pn(c) ga teng: r = Pn(c).

I-miso L P4(x) =x4+x3+3x: +2x+2 ko’phadni x - 1 ga
bo ‘lishdan hosil bo‘lgan qoldigni toping.

Y echish. Bezu teoremasiga asosan: » =P, (1) =1+ 1+3+
+2+2=9.

2- misol. P/x)=r™2x2+x-ti: ko ‘phadni x-2 ga bo'lish-
dan hosil bo‘lgan qoldiq 8 ga teng boisa, a ni toping.

Yechish. P, (2)=23+2 +22+2-a2=8 tenglikdan 02= 10 ni
hosil qilamiz. Bundan «V 10 yoki a= -VTO.

Javob: a=+V10.

PJx)=ci x" + aJx"'l1+ ..+ aiitx+arko‘phadni x-c ga
qoldiqli boiishning amaliy usullaridan biri Corner sxemasi

(usuli)dir.
Bu usulning mohiyati quyidagicha: P(x) ko‘phadni x-
¢ ga qoldiqli boiishda Q ,x)=bk""+bx"2+ . . . thnk+

+bn! (ba*0) ko‘phad va reR qoldiq hosil boiadi. 70, bv
... b v bi4d rsonlami quyidagi sxema yordamida topish
mumkin:

tio ax a. an2 anlan
0 cbo  cb) cbpg cbii2 chy;
¢ Ara. b2 b I
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3-misol. Piyx)=2x5xm3x"+x-3 ni x-3 ga qoldiqli

bo‘ling.
Yechish.
2 -1 -3 0 1 -3
3-2 3-5 3-12 3-36 3-109
c=3 2 5 12 36 109 324=/-

Demak, PYa:)=u-3)(2r H5a3+ 121:2+361:+109)+324.
4 -miso L Pi(x)=2x3x243x+2 ni x+\| ga qoldiqli

boding.
Yechish.
2 -1 3 2
-1-2 -1-6
c=— 2 -3 6 =

P3x)=(x+1)2m:23m1:+6)-4.
Bezu teoremasidan Pnx) ko ‘phadni ax+b ko ‘rinishda-

gi ikkihadga bodishda hosil bo ‘ladigan r qoldiq P (~ —)
ga teng bodishligi kelib chiqadi. a

5-miso l Px)=x*?>x2+5x+/ ni 2w+l ga bodishdan
hosil bodgan qoldiqni toping.

Y echish. Qoldigr= D) =07 - 3 e(- 5m

T2 )+7=T gateng"®

6.1. P(x) ko‘phad D(x) ko‘phadga bodinadimi:

a) P(x)=xm-3x+2, D(x)=x-U

b) P(r:)=m:|00-3m:+2, D(x)=*+1;

d) P(x)=x10-3x2+2, D(x)=x2U

e) P(x)=xmo3x+2, D(x)=2x2 17

6.2. x2'l+a2+] ko‘phad x+a ga bodinishini isbotlang,
bunda a*Q, ne N.

6.3. Y-a" ko'phad x-a ga bodinishini isbotlang, bunda
a®O, ne N.

6.4. a) n"-3x2+ 1 ni x-2 ga; b) x54x*+x2ni x-3 ga;

d) x54x?-x2+ 1 ni 2jc-3 ga; e) *-3xUYmn:2! ni 3x-4ga
bodishdagi qoldigni toping.

6.5. m ning qanday qiymatlarida 3x42x2m X-2 ko ‘phad
x-2 ga qoldigsiz bodinadi?
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6.6. m ning qanday qiymatlarida hxv-Ax2m x-\ ko ‘phad
x+\ ga boMinmaydi?

6.7. a va b ning qanday qiymatlari Ix'+ax'+bx-I ko ‘phad
x2x-2 uchhadga qoldiqgsiz bodinadi?

6.8*. m va n ning qanday qiymatlarida x*+mx+n ko ‘phad
x2t3x+10 uchhadga qoldigsiz bodinadi?

6.9. P(x) ko'phadni x-| ga bodishda qoldiq 3, x-2 ga
bodishda esa qoldiq 5 hosil bodadi. P(x) ni x23x+2 ga
bodishda hosil bodadigan qoldiqni toping.

6.10. P(x) ko‘phadni x-a ga bodishda qoldiq. x-b ga
bodishda esa r. qoldiq hosil bodadi (a®b). P(x) ni
x2(a+b)x+ab gabodishda hosil bodadigan qoldigni toping.

6.11. Corner sxemasi yordamida P(x) ko‘phadni D(x)
ikkihadga qoldiqli boding:

a) P(x)=x25x-1, D(x)=jr-1;

b) P(x)=x23x2+5x-6, D(x)=x-2;

d) P(x)=2x*-3x25x+2, D(x)=x+1;

e) P(x)=3x54x?-x+1, D(x)=x+3;

f) P(x)=3x(-4"-x"+x3x2 1, D(x)"v-3;

g) P(x)=x5x25x-6, D(x)=x-2;

h)P(,\):JP-x3+2xJ-5x-4J, D (x)=x+ 2|

1) P(x)=x54x2+5x-3, D(x)=x-3;

J)P(x)="-3x2+2x2 x - 1, D(x)=x+4;

k) P(x)=x>-Ax23x2+\, D(x)=x-4-

1) P(x)=x6-5x4+3x25x+6, D(X)=x+2;

m) P(x)=x54x2+2x23, D(x)=x-1.

6.12. Corner sxemasidan foydalanib, f(x) xo ‘phadning
x=a nuqtadagi qiymatini toping:

a) f(x)=xi-x2t2, a-1; b)j{x)=x43xi-x+10,a=2\

d)f(x)=x5x4+3x2x+1, a=-1;

e)f(x)=x67x243x23,a=3; f)f(x)=x(-5x}+4x24+8, a=4;

g) f(x)=xs+Ix Hxf+3x4Y3.ri+2xVx2x+1, a=35.

6.13. Corner sxemasidan foydalanib, a}+b*+c3-3abc ni
ko ‘paytuvchilarga ajrating.
6.14. Agara>0,b>0,c> 0 bodsa, a'+P+c’' > abc

bodadi. 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) bar qanday ko'phad aqalli
bitta kompleks ildizga ega.

Teorema. Agar a+pi (f&0) kompleks son P(z7)
ko phadning Udizi bo'lIsa, a~pi soni ham P(7) ko'phadning
ildizi bo iadi.

N a tij 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:

Pi(x)=ax-a)ke...s(xXpx+tq)m . ..

bu yerda ke {0, 1,2,...} me {0,1,2, ...}.

l-miso Lx2+4x+15=0 tenglamaning barcha kompleks
ildizlarini toping.

Yechish. Algebraning asosiy teoremasidan bu
tenglama ko ‘pi bilan ikkita kompleks ildizga egaligi kelib
chiqadi. Bu ildizlar kvadrat tenglamani yechishning odatdagi
usuli yordamida topiladi:

xX2+4x+15=0; D=424-15=-44; ic, 2= -=-2 +/VTT.

2 -miso 1. x2+4x+15 uchhadni ko‘paytuvchilarga
ajrating.

Y ech ish. Kvadrat uchhadning ildizlarini topamiz:
X, 2—2 £jV T1. Shuning uchun x 2+ 4x + 15=(x +2 - zVTl)*
*(je+2+z'VTI).

3-misol. x4+4x2t15=0 tenglamaning barcha kom-
pleks ildizlarini toping.

Yechish. x2=t deb, 2+4a+15=0 kvadrat tenglamani
hosil qilamiz. Uning ildizlari: r,=-2+/V1l, 72=-2-z"V11.
x2=-2+zVTI, x7=-2-z'V 11 tenglamalarga ega bo ‘ldik.
V2+zVTL, V2-/VI11 ifodalarning qiymatlarini hisoblasak,
berilgan tenglamaning 4 ta kompleks ildizlariga ega boiamiz
(bu ildizlarni o ‘zingiz aniqlang).

4 - m is o Ll Ildizlaridan biri 143/ boigan haqiqiy
koeffitsiyentli kvadrat tenglama tuzing.

Yechish. 1+3/son izlanayotgan kvadrat tenglamaning
ildizi boigani uchun 1-3/ son ham uning ildizi boiadi.
Demak, izlangan tenglama a(x-(1+3/))(x-(1-3/))=0
ko'rinishda boiib, bu yerda aeR, a*0. Qavslarni ochib,
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o'xshash qo‘shiluvchilar ixchamlansa, ax2—2ax+10a=0
kvadrat tenglama hosil bo'ladi. Bu esa izlangan tenglamadir.
Javob: ax2—2ax+\0a=Q, (aeR, a™0).
7.1. Tenglamaning barcha kompleks yechimlarini toping.
a) x22m1:+2=0; 0 x2+2x+\7=0\ j) 9x212x+5=0;
b) 124nm:+5=0; g)x28x+41=0; k) 16z232z+17=0;
d) m2+6m:+13=0; h) 9x2+6m:+10=0; 1)z2+4z+7=0;
e) x2+4x+13=0; 1) 4x2+4x+5=0; m) z26z+11=0.
7.2. Kvadrat uchhadni chiziqli ko‘paytuvchilarga
ajrating:

a) Xx22jr+5; d) 4z2+8z+5;

b) x23x+AMe, e) 25z2+50z+26.

7.3. Tenglamani kompleks sonlar to'plamida yeching:
a) z4+5z236=0; ) Xi+3x2\d,=0;
b)r1-8x29=0; g) T 44m-232=0;

d) y4y26=0; h) z4+z2+1=0;

e) f+2t2\5=0\ 1) z6:273+4=0.

7.4. 1ldizlaridan biri 2-3/ boigan haqiqiy koeffitsiyentli
kvadrat tenglama tuzing.

7.5. [Ildizlari 2-3/, 2-/ boigan haqiqiy koeffitsiyentli
to ‘rtinchi darajali tenglama tuzing.

7.6. Ildizlari 2, 2-3/, 2-i boigan haqiqiy koeffitsiyentli
beshinchi darajali tenglama tuzing.

7.7.1:=1 sonix2'nwV'H+nx" -1 ko'phadning nechakarrali
ildizi ekanini aniqlang.

7.8. Quyidagi ko‘phadlarni chiziqli va kvadrat
ko'paytuvchilar ko ‘paytmasi shaklida tasvirlang.

a);r6+27,; d)*+64;

b) arY 16jt; e) Xi+ix2

8-§. YUQORI DARAJALI TENGLAMALAR

Teorema:-"- qisqarmas kasr (pe Z4qeN) boisin.

son Pii(x)=aj)cntralc”l+...+anlkk+an ko phadning ildizi
boiishi uchun p son ozod had anning, g soni esa bosh
koeffitsiyent o ning boiuvchisi boiishi zarur.
N atija:/?eZ soni P.fjc) ko‘phadning ildizi boiishi
uchun p soni ozod had anning boiuvchisi boiishi zarur.
1 -miso L 2xX4¥24X-2=0 tenglamaning ratsional
ildizlarini toping.



Y echish. Ozod hadning barchabutun bo'luvchilari: -2;-1;
1; 2. Bosh koeffitsiyentning barcha natural boluvchilari: 1;2.

Tenglamaning ratsional ildizlarini quyidagi sonlar
orasidan izlaymiz:

oL e b2

Bu sonlarni berilgan tenglamaga bevosita qo‘yib ko ‘rish
bilan, ularning ildiz bo'lish yoki bo'lmasligini aniqlaymiz.

Tekshirish ko ‘rsatadiki, — *~ son” berilgan tenglama-

ning ildizi bo‘ladi, qolgan sonlar esa ildiz bo ‘Imaydi.
Shunday qilib, berilgan tenglama faqat bitta ratsional

ildizga ega: x= -

Javob: - -2-

2 -mis o 1l Tenglamaning butun ildizlarini toping:
2xAx*+2x24+3x-2=0.

Yechish. Ozod hadning barcha butun bo ‘luvchilari:
-2; -1; 1; 2. Tenglamaning barcha butun ildizlarini quyidagi
sonlar orasidan izlaymiz: -2; -1; 1; 2.

Bu sonlarning 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=-\.

Javob: x=-\.

3-misol. x43x21=0 tenglamaning butun ildizlarini
toping.

Y echish. Butun ildizlarni -1; 1 sonlar orasidan
izlaymiz. Bu sonlarning ikkalasi ham tenglamaning ildizi
emasligini ko ‘rish qiyin emas.

Javob: tenglama butun ildizga ega emas.

4 -misol 2YEx32x:+3x-2=0 (xeR) tenglamani
yeching.

Yechish. Oldingi misollardan farqli o ‘laroq, bu yerda
tenglamaning barcha haqiqiy ildizlarini topish talab
qilinayapti.

Dastlab ratsional ildizlarini izlaymiz. Ratsional ildizlar

esa-2; -1; - ;¥-; 1; 2 sonlar orasida bodadi (agar ular

87



mavjud boMsa). Ratsional ildizlar quyidagi sonlar ekanligiga
ishonch hosil qilish mumkin: -1 va -j-.

Shuning uchun tenglamaning chap tomonidagi ko ‘phad
(x+1)(x- -y) =x2+"-x~Y ~ ga qoldigsiz bo ‘linadi. Bo‘lishni
bajarib,

Zrl- x3+ Zr2+ 31- 2= Ix2+y-x - yj *(2x2- 2x +4)
ni hosil qilamiz.

Tenglamani quyidagi koYinishda yozib olamiz:

(x2+ =YX - y-)- (2x2- 2x + 4) = 0.

2x2 - 2x + 4 = 0 tenglama yangi haqiqiy ildizlarni
bermaydi.

Javob: xy-1; x2=-§.

8.1. Tenglamaning ratsional ildizlarini toping:

a) 3x34x2+5x-18=0; f) 4x4+8x3-3x27x+3=0;
b) x34x227x+90=0; g) x4+x3+x2+3x+2=0;
d) x4x3+x+2=0; h) x4 4x3 1 3x2+28x+12=0;
e) 2x35x2+8x-3=0; 1) 3x4+4x2+5x-12=0.
8.2 .Tenglamaning butun ildizlarini toping:
a) x42x3+4x2+3x-10=0; b) x3+7x2+ 14x+8=0;
d) x4x3+2x2x+ 1=0; e) x4+x2+x+2=0.
8.3. Tenglamani yeching (xeR):
a) 3x3-5x2+3x+5=0; b) 4x5+8x4+5x3+ 10x23x-6=0;

d) 3xs-6x4-4x38x23x+6=0; e)2x5+4x45x3 10x27x - 14=0;
)3x56x48x416x216x+32=0; g)b£+6"-1x*-21xM x - 12=0.

8.4. Tenglamaning barcha haqiqiy ildizlarini toping:

a) 2x4+3x38x29x+6=0; b) 2x4-5x3x2+5x+2=0;

d) 5x43x34x23x+5=0; e) 4x43x38x2+3x+4=0;

f) 3x4-4x37x2+4x+4=0; g) 2x47x35x2+7x+3=0.
8.5. Tenglamani yeching {xeR)|

a) 8x4t+6x3 13x2x+3=0; b) x3+6x+4x2+3=0;

d) 2x4x39x2+13x-5=0; e)* (x-1)3+(2x+3)3=27x3+8;

) x3(2ra-1)x2+(a2+a)x-(A2(3)=0;
g) x4-4x39x2+ 106x-120=0.



8.6. (xta)(x+b){x+c)(x+d)=m (bu yerda a+b=c+d)
ko ‘rinishdagi tenglamani yeching:
a) (x+1)(x-2)(x+3)(jc-4)=144; b) (x-1)U+2)(jc-3)(x-6)=06;
d) (x-3)(x+2)(x-6)(x-1)=-56; e) (x+2)(n:-3)(x-4)(x+3)=9;
f) (jr+3)(.r-2)(x-6)(jct+7)=-180;
g) (m:+6)(m:+2)(m:-7)(x-3)=-180.

8.7. Qaytma tenglamani yeching:

a) jd-3x3+4x23x+1=0; b) m43m:3+m2+3m:+1=0;
d) xi-4xi+x24x+1=0; e) 2m-4x3+2x24a+2=0;
f) xA4+2xi-x 2+ 2x+1=0; g) x*+2x*+x2 2x+ 1=0.

8.8. Qaytma tenglamaning barcha haqiqiy ildizlarini
toping:

a) x 4-5x3+2x2+5x+1=0; b) 4x*+2x*+3x2+x+1=0;
d) 2x43mrl- 13x26x+8=0; e) 3x4-2xUx26m:+27=0.

8.9. Tenglamani yeching:

a) 8x3+36x2+54x=98.

Yechish. 8x3+36x2+54.v=(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=I1 ekanini topamiz.

Javob: L

b) 8jt3-36jr+54jc=28;

d) 16rH32x3+ 121:2+8x-80=0;

e) M-8m:3t24m:281:=65;

f) (x421)25(x421)(x43)+6(x2+3)2=0.

g) (x21)2+ 5tf-1)-6U2+1)2=0;

h) (r23)27(x49)+6(n:2+3)2=0.

i) (x-2)2+(x-2)(jr+ 1)+ (x+1)2=0.

Namuna sifatida f) tenglamani yechib ko ‘rsatamiz.

Echish. Butenglamaninghadlarini (2+3)2gabo ‘lsak,

u ushbu ko ‘rinishni oladi: 51 +6 =0,
%4427 : x+J o
y=--TF] deb belgilasak, y2-5y+6=0 tenglama hosil boiadi.
Bundan yi=2, y2=3 larga egamiz.
"Xi & =2, = 3 tenglamalar mos ravishda £V21 va

+3 ildizlarga ega.
8.10./[[Ix)]=n: ko rinishidagi tenglamani yeching:
a) (x24x+6)2A(x24x+6)+6=x ).
Yechish. x24x+6=x tenglamani yechamiz:
x25x+6=0; x=2, x,=3;
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(x2-4.1+6)2-4(n:2-41-+6)-x=0 ko‘phad (x-2)U-3) ga
qoldiqsiz bodinadi. Bo’lishni bajarib, x2-3x+3 bodin-
mani topamiz. (*) ni quyidagi ko ‘rinishda yozish mumkin:
(x23xH3)(m:—2)U"-3)=0

Bu tenglama y=2, A=3 lardan boshqa haqiqiy ildizlarga
ega emas. (*) tenglamaning hamma ildizlari: 2; 3.

b) (xI+2x-5)2+2(x2+2x-5)-5=x;

v) (r2-m:-3)2-(m:2-n:-3)-3=m:;

d) (Y2—8.y+ 18)2—8(r:2—=8.y+ 18)+18=x;

e) (x29x+16)2-9(x2-9.x+16)+16=x;

0 (x23x+3)23(x23x+3)+3=x.

9-§. DETERMINANTLAR

I-miso I Tenglamani yeching: 11 = 5.
Yechish. = x *x2—1+*3 =x3—3 bodgani uchun

tenglama x3-—3=5 yoki x3=8 ko ‘rinishini oladi.

Javob: x=2.

123
2-misol. 4 56 nihisoblang.
789
Yeciish I usul:
123
456 = 105-9+2-6-7+4-8-3-7-5-3—4-2-9—8-6-1=
789 =45+84+96-105-72-48=0.
II usul:
123 56 46 45
‘;5869 =(—D 89 +(—) H2-2- 79 +(—1)u3—3—7 8

= 1-(45-48)—2(36—42)+3(32-35)= -3+12-9=0.

9.1. Determinantlarni hisoblang:

-3 0 -5 -7 00 \—a —a
a) 75 d 136 016 M 4 1
2 -1 0 oox 1
b) 30 e) 3 g) 30 1) v2 3
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9.2. a ning gqanday qiymatlarida determinantning satrlari
proporsional bodadi:

13 a -4 75 0 0
) 24 Dy D3 6y
9.3. Tenglamani yeching:
a 2 a-\ 3 a a—\

a) 2 4 =0 5) 42 34 =0 D 442 o« -0

9.4. Determinantlarni hisoblang:

23 4 a la a 1a
a) 5-2 1 ; d -1 al; 0 0 -a -1

12 3 a—la a 1 —a

125 16 1 a —a a
by 3-4 7 ; e) 06 0 : g) aa —a

-3 12-15 b 0 b a—a —¢
9.5. Tenglamani yeching:

X 1 0 1 2 3
ay 2 23 = s 1 2 x =

1 2 X 1 2 4

x2 10 1 3 5
by 1 1 1 =0; e) 2 6 10 =0

1 2 3 X4 x X

2
a)2 5 s —2 4 , bunda x—3,1(73);

b)2,7) ¥ O +3,(13), bundax-2,(71).

2 0
9.7. Determinantlarni hisoblang:
5 20 15 100 7 3 2
a) 2 4 8 . b) 620 d 3 1 2
14 7 543 10 12 8
132 7 12 7 3 1
e) 2 12 . ) 322, 3 12
412 8 10 4 8 & 10 12 4
9.8. Tenglamani yeching:
x2 10
2 Pz a2d =0, )2 1 103 ’;izm;
1 23 341



x210
110 4 2
34 1 3 6 67 _
d K3 4x —6 gm ©) 5 3 X
2 4 246
121

10-§. CHIZIQLI TENGIAMALAR S1STEMASI

«x+ by =cl

ax + by =c2
tenglamalar sistemasi deyila. Buyerda a} brcr b2 c\lar
haqiqiy sonlar boiib, ularning hammasi bir vaqtda’ nolga
teng boiishi ham mumkin.

Yagona yechimga ega boigan sistema anig sistema deb,
cheksiz ko‘p yechimga ega boigan sistema esa anigmas
sistema deb ataladi.

Echimga ega boimagan sistema birgalikda bo'lmagan
sistema deyiladi.

A= ao 62 ni sistemaning asosiy determinanti deb,

sistema ikki o'zgaruvchili chiziqli

quyidagi determinantlarni esa sistemaning yordamchi
determinantlari deb ataymiz:

A=C 6, A = C
c, b
Teorem a.
ha
A=0 A=A =0 sistema
anigmas
yo'q yo'q yo'q yo'q
sistema sistema sistem a sistema
aniq birgakildamas anigmas anigmas
Y= Ax = 41
x ] A

12x+ ay=a + 2

M 1 s o L.((a+ Dx+2ti>.= 2a+ 4 slstema a Mng
qanday qiymatlarida cheksiz ko'p yechimga ega boiadi?

Y echish. Teoremadan koYinadiki, sistema quyidagi
hollardagina aniqgmas sistema bo'la oladi:

1) A= Ax=Ay=0 va o'zgaruvchilar oldidagi koeffisiyent-
lardan kamida bittasi noldan farqli;

2) sistemadagi 6 ta koeffitsiyentning hammasi nolga teng.
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Bizning sistema uchun 2-hol o ‘rinli emas. Shu sababli,
1-holni qarash yetarlidir.

Berilgan sistema aniqmas sistema bo‘lishi uchun a
parametr quyidagi sis-temaning yechimi bo ‘lishi kerak:

A= %—s— 1 fa}"-o ’

_,0+2 -
n="%4 20 =9
2 a+2 _

at 1 2a+4
Bu sistema yagona yechimga ega: s=3.

Javob: <73
10.1. Sistemani o ‘rniga qo ‘yish usuli bilan yeching:
x[x -y =5, j2x-y=1 ., |x ty=35,
a) 12x+3y=35; M3x+4y=35 d)I2x+ 2y= 10;
I x-5 y=11
) 2X VvV 5 f) Tx+" :6’g)4 7 168’
(x =9 = 31; a +z.- 31, 20y= 21I:
s 4 o 21x-20y= 21;

0.3x-y =T, 03-4y-=1I
0

h) YUn
Box —Hy=y; 0,7x —7y= 43.

10.2. Sistemani algebraik qo ‘shish usulida yeching:

jx y= 1, 2xty=2, f2x + 3y =17,
a) ld4x+y=6; Db)1-2x-y=3; d)\-4x - 6y=-14;
281
[2x+ 3y = 2, X+ 3y="4 3.1, +NV=1-
= 1x-3y=-11;0 34+ 4y=‘§%53§g) 3,Ix+1-y=3.
10.3. Sistemaning asosiy determinantini hisoblang:
a) j3x +4y=7, h) I1,2x-4y = 3,.
12x —S5y = 1; 13x —5y=17, °~
ax-y= 1, 4 lax-by=1,
d) i5x+2y=2; i e) (13x- 4y=2.

10.4. Sistemaning yordamchi determinantlarini hisoblang:



10.5. Sistemani Kramer formulalaridan foydalanib
yeching:

10.6. j4* +jy= 18" sistema berilgan:

a) Sistemaning har bir tenglamasi nechta yechimga ega?
b) Sistema nechta yechimga ega?
10.7. Sistemani yeching:

ay =a—

10.8. be + (3y —2b)y = 3+
yagona yechimga ega. avab lami toping.

10.9. @ \a b laming quyidagi sistema cheksiz kokp
yechimga ega bo‘ladigan barcha qiymatlarini toping:

JaxX —by = a2—b,

\bx- bd =2 + 4b.

10.10. a ning qanday qiymatlarida quyidagi sistema
yechimga ega boimaydi:

jax-4y=a+ 1,

2x+ (a+6)y=a+ 3

10.11. @ ning gqanday qiymatlarida

sistema (1;1) dan iborat

sistema cheksiz ko'p yechim-

ga ega bo'ladi?
10.12. Sistemani Gauss usulida yeching:
X+y +z =1, X+y—z= —1,



X-y+z=-1, xX-y-z=-1,

d 2x+ H4z=35, e) 4x+ Sy—3z=6,
3x- 2y- 2z=-7, 2x+ 3y —2z=3
X +y+z=-3, g) —X—y+tz=3
2x + 27N - 3z = 3, 6 S5x+2y+3z=—4,
3x + 47 + 5z= -6; 3x+ 4y —2z= —9.
10.13. Sistemani Kramer formulalari yordamida yeching:
-x, + 2x2+ 3x3= 0, 2x - dy+z =1,

a) x, - 4x2- 13x,

=0, b) x —2+ 4z = 3,
—3x, + 5X2+ 4x3 =

0; 3x - y + 5z = 2;
X+ 2y+ 3z=1, X + 2y + 3z = 4,
d) 2x+y-z=3, € 2x+ 4y + 6z = 3,
13x + 3y + 2z = 10; 3x+y-z=1
[2x —3y +z—2 =0, 7x+ 3y + 2z= 1,
A X+ S5y—4z+ 5=0, g) 3x+y+2z=2,
(4x +y —3z = —4; 10x + 12y+ 8z = 4.
10..14. Sistemani yeching: Sx—3y =7,
a)jSx+2y+ 3z=-7, b) —2x+ 9y=4,
5x + 2y + 3z = 4 2x + 4y = —2;
4x + 5z = 6, X+ 2y =3,
d)y- 6z = - 2; €) 3y —2z = -1.
U-§. CHIZIQLI BO'LMAGAN TENGLAMALAR
SISTEMASI
l-misol JJ / / =10 sistemani yeching.

Y echish. Sistemaning tarkibida o ‘zgaruvchilaming
birini ikkinchisi orqali chiziqli ifodalab olish imkonini
beradigan tenglama mavjud. Bunday holda sistemani o ‘miga
qolyish usuli bilan yechish mumkin. x—y=2 dan x=y+2 ni
topib, ikkinchi tenglamada x=y+2 o ‘rniga qo ‘yishni
bajaramiz: (y+2)2+y2=10.

Bu tenglama y|= —3, y2=1 ildizlarga ega. U holda
X-y,t2=-3+2= —1; x,=y2+2= 1+2=3.

Javob: (-1;—3) va (3;1).

2-misol. |2 _W?I1% sistemani yeching.

Yechish. Bu sistemani hamo ‘migaqo ‘yishusuli bilan
yechish qulay. Ammo o ‘rniga qo ‘yishni boshqacha yo‘l bilan
amalga oshiramiz: x2—y2=(x—y)(x+y) boigani uchun siste-
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mani j* +'y 3 ko‘rinishda yozib olamiz. Bu esa chiziqli

tenglamalar sistemasidir. Uni yechib, (2;1) yechimni topamiz.
Javob: (2;1).

3-misol. {"y*/55 sistemani yeching.

Y echish. Bu sistemaga o'rniga qo ‘yish usulini qodlasak,
kvadrat tenglamani yechishdan iborat oraliq masalaga kelib
qgolamiz. Bu kvadrat tenglamani berilgan sistemaga o ‘miga
qo'yish usulini qgoMlamay hosil qilish mumkin. Buning uchun
Viet teoremasiga teskari teoremadan foydalanish zarur.

% vy lar uchun x+y=15, xy=56 bo‘Isa, ular /2—5?+56=0
kvadrat tenglamaning ildizlari bodadi. 2—15?7+56=0
tenglamani yechib, ?=7, ?,=8 larni topamiz. Demak, x=/,
y =8 vax2=8,y2=7.

Javob: (7;8) va (8;7).

3 - misolda qarab chiqilgan usul «yordamchi kvadrat
tenglama tuzish usuli» deb atalishi mumkin.

4-misoljjT, sistemani yeching.

E chish. z= -y deb olib, sistemani quyidagicha yozib

olamiz:
x Tz :l
xz =—2
Yordamchi kvadrat tenglamani tuzamiz:
7—2—12=0.

Bundan /,=—3, r,=4 larni topamiz. U holdax =-3, z=4
va z2=4, z,= —3 bodadi. z=—y ekanini e’tiborga olib, berilgan
siste'manihg yechimlarini aniqlaymiz: x =-3;y =-4; n2=4;

>2=3-

Javob: (-3;-4); (4;3).

) |x2+ y2= 10, . . .
5-mlsol lxv="3 sistemani yeching.

Y e c his h I usul. Ikkiga ko'paytirilgan ikkinchi
tenglamani birinchi tenglamaga hadma-had qo ‘shib.
(1+y)2=16 tenglamani hosil qilamiz. Bundan x+y= -4 yoki
x+y=4 ekanligi kelib chigadi. Shuning uchun berilgan sistema
ikkita sistemaga ajraladi:
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xy =3 (i); xy =3 (2).

(1) sistemani yechib, (-1;-3), (-3;-!) yechimlarni; (2)
sistemani yechib, (1;3), (3;1) yechimlarni topamiz.

Shunday qilib, berilgan sistema (-1;-3), (-3;-1), (1;3)
va (3;1) lardan iborat yechimlarga ega.

IT usu L Berilgan sistema yordamida o ‘zgaruvchilardan
birining ikkinchisiga nisbatini topishga harakat qilamiz.
Tenglamalaming 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:
3x2—10ay+3y2=0.

Sistemadan ko ‘rinib turibdiki, x*O, y*Q. Shy sababli,

hosil qilingan bir jinsli tenglamadan ~ ni topish mumkin:

U holda berilgan sistema quyidagi sistemalarga ajraladi:

3); 4.
Bu sistemalar ham birinchi usulda topilgan yechimlarga
olib keladi.
X(x+y)) —1 s : .
6-misol (y(x + sistemani yeching.

Y echish. 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
boshqa usulda topish qulay.

x+y?tO, x/1), y1) ekani ravshan. Shuning uchun teng-
lamalami hadma-had bo ‘lish mumkin:

Natijada sistemaga ega bo ‘lamiz. Bu

sistema va demak, berilgan sistema ham (—3;—1), (3;1)
yechimlarga ega.
Javob: (—3;—1) va (3;1).
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=~ . +y + =1, . . .
7 -m 1.s ol X2 +yy2 iyxy ="i3 sistemani yeching.

Yechish. Sistemada x ni y bilan, y ni esa x bilan
almashtirsak, yana shu sistemaning o ‘zi hosil boiadi. Bunday
sistemalar simmetrik sistema deb ataladi.

x+y--u, xy=v deb olib,j 13sistemani hosil qilamiz.
Bundan u =4, v=3 va u =-5, v>=12.
Eski o ‘zgaruvchilarga qaytsak,
X 23 va {xy+= 12 5 sistemalar hosil boiadi.

Ikkinchi sistema yechimga ega emas, birinchi sistema
esa (1;3), (3;1) yechimlarga ega.

Javob: (1;3), (3;1).

11.1. Sistemani yeching:

p-y= 1 > —bxy—=2y =2, iy-2x=2,
3)Ix2+y = i b)(x+ 2y= 1 D\5x2- y =1
(x-2y+1=0, (x+y=4, (2x2-xy=33,

'pxy +y2= 16; tMy + xy = 6; §JlI4x-y= 17
11.2. Sistemani yeching:

a) Byt Jr s bRy 1 3V, Oyt o7

t)Ix-y=135, 0jx-y =9 g)(x-y=10,
Ixt'= —6; Ixy = —20; Ixy = —21.

11.3. Sistemani yeching:
Uu +£ =1 I8x + 7y = 56,

a) 25 9 b)( x2+ —4y = 0;

) 13y, (x2+y y

d)y(x+y= 1, IJx-2y=-3,

Mx2+ xy+y=1; {-3y2+ xy + 3y = 0.

11.4. Sistemani yeching:

B Hy# g =20 DN R

x2+ Y2= 68, ,Ix2+ y2= 25 - 2xy,
b xy= 16 Ax Fy) = 10
Ixx+y)=09, 5 x+y) +2xy=- 19,
d) lyx+y) = 16 "115xy + 5(x +y) = — 175
e) fx2+ xy= 15, i) [5(x +y) +2xy=- 19,
ly2+ xy = 10; 13xy + x +y=—35;
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x2—xy = 28,

dx2+y2- 2xy=1,
) p2- xp=-125 K)

@*- yy =y

11.5. Sistemani yeching:

jXx +y+xy=35,
[x2+ y2+ xy = T7;
2x2-xy + 3x2 17,

hWiy2-x2=16;
jx2-xy + y2= 21,
'jy22xy + 15=0;

jxy + 3y2-x + 4y -7 =0,
M2xy +y22x 2y +1=0;

g)j2xy + y2-4x 3y +2 =0,
A(xy+Sy-Ix-Hy+ie = 0;

h)J3x2+ xy 2x+y -5 =0,
\2x2—=xy 3x —y —5 = 0;

a)

JI 2y- + xy —x2= 0,

e)(x2_Xy_y +3x+t7>;+3=0;
11.6. Sistemani yeching:

jxy-x ty= 1,
" {x¥ —xy2= 30;
Xxjx2+ xy + x = 10,
2(y2+ xy +y = 20;

11.7.Sistemani yeching:
{271 T
hii - b s

) xty= 12

11.8. Sistemani yeching:

x+ty+z= 13
a) x2+ VY + z2= 91,
V = xz;

x2+y + z2=xy + yz + zX, x

d) x3+V + z3= |

x+ty+z=1
f) X2+ V + z2= 1,
x4+ V + z4= |;

X i2x2+ y24 3xy = 12,
0 M+ y)2-y2= 14

Jxy+ x-y= 3,

Dix% -xy = 2;

xjx2+ xy + 2V = 37,
(2x2+ 2xy + y2= 26.

x4+ VY = 82,
Xy = 3
jx3+V =7,
g x¥ = - §
Jx2+ V)xy = 78,
x4+ V = 97,
. jx3+V =19,
D (x-y=5.
+y A
2o
b) x+z ’
= 3
ytz 7

[x+y+2z=0,
X2+V + z2= 1,
1x3+ y3+ z3= 0;

e)

(my = 2,

g) yZX :: 6)3.’
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12-§. MAIN I MASAI.LALAR

l1-m asa la. 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.
Mehnat unumdorligi oshgach, har bir ishchi smena davomida
nechtadan detal tayyorlagan?

Yechish. Mehnat unumdorligini oshirgunga qadar
birinchi ishchi smena mobaynida s ta detal, ikkinchisi esa y
ta detal tayyorlagan bo‘lsin. U holda mehnat unumdorligi
oshgandan so‘ng, birinchi ishchi n4-0,15x ta detal, ikkinchi
ishchi esa >u4-0,25y ta detal tayyorlay boshlagan.

Quyidagi sistemaga ega boiamiz: { = 86.

Bundan x=40, y=32 larni topamiz. Mehnat unumdorligi
oshgach birinchi ishchi smena mobaynida 1,151:=1,15-40=46
ta, ikkinchi ishchi esa 1,25y=1,25-32=40 ta detal tayyorlagan.

Javob: 46 ta va40 ta.

2 -masa la. Ikki sonning yig'indisi 60 ga, nisbati esa 4
ga teng. Shu sonlarni toping.

Y echish *vay izlangan sonlar boiib, x>y boisin.
Quyidagi sistemaga egamiz:

Bu sistemadan .v=48, y=1 2 ni topamiz.

Javob: 48 va 12.
3-m a s a la. Ikki ishchining ikkinchisi birinchisidan
/-: kun keyin ishga tushsa, ular birgalikda bir ishni 7 kunda

tamomlay oladilar. Agar bu ishni har qaysi ishchi yolglz
0'zi bajarsa, u holda birinchi ishchi ikkinchi ishchiga
garaganda 3 kun ortiq ishlashi kerak boiadi. Har qaysi
ishchining yolglz o ‘zi bu ishni necha kunda tamomlay oladi?

Y echish. Birinchi ishchi yolglz o‘zi ishlab, ishni x
kunda, ikkinchi ishchi esa yolglz o ‘zi ishlab. y kunda ba-

jarsin. U holda birinchi ishchi bir kunda ishning — qismini,
*

ikkinchi ishchi bir kunda ishning y- qismini bajaradi.

e . . L . _ A

Birinchi ishchi 142 kun ishlab, 1shn1n% 1& p 5
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qismini bajargach, ikkinchi ishchi ishlashni boshladi.
Ular birgalikda 7 kun ishlagan. Shu 7 kunda ishning

7 e-JH-T ey- = 7V— qismi bajarilgan. Shunga ko ‘ra
3 TictTv
2% + —-y- = 1 tenglamaga ega bo‘lamiz. Yolg‘iz o‘zi

ishlagan birinchi ishchi ikkinchisiga qaraganda 3 kun ko‘p
ishlab, ishni tamomlaydi. Demak, x-3=y.
I1 +7x£Ty =]
2x Xy > sistemani hosil qilamiz. Bu sistemani
lx —3=y
yechsak, x=17, y=14 ekani topiladi.

J a v o b: Birinchi ishchi 17 kunda, ikkinchi ishchi 14
kunda.

4 -m asa la. 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?

Y e c hish. Birinchi qotishmaning y %) j= '32"4*sm*01-

tin va -y j =-j qismi kumushdan iborat. Ikkinchi qo-

tishmaning - y3y =j3y qismi oltin va 3b7 =3 qismi
esa kumushdir.

Yangi qotishma hosil qilish uchun olingan birinchi
gotishmaning miqdorini x bilan va ikkinchi qotishmaning
miqdorini y bilan belgilaylik (x vay lar og ‘irlikni ifodalaydi).

x miqdordagi birinchi qotishmadagi oltinning va kumush
ning miqdori mos ravishda y x vay-x gateng.y miqdordagi
ikkinchi qotishmadagi oltinning miqdoriy y ga, kumushning
miqdori esa, ! y ga teng. Yangi qotishmaga "y7n + J%)"’\
miqdorda oltin va -y x + Y miqdorda kumush kiradi.

=X t 75V
Shartga ko ‘ra, R Vi -r§.. Bu tenglik yordamida X

yX+ —y y
nisbatni topamizy IO

'5h Ty =TT=* 44m: + 33y=> 300 + 35y=> 14n = =
Ja Vob. Qotishmalami 1:7 nisbatda olish kerak.
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5-m asa la. Mahsulot dastlab 20 % ga arzonlashtirildi.
Yangi narx yana 10 % kamaytirilgach, hosil bo'lgan kcyingi
narx yana 5% ga kamaytirildi. Mahsulotning dastlabki narxi
necha foiz kamaytirildi?

Y e ¢ his h. Mahsulotning dastlabki narxi x (so'm)
bo‘lsin. Bu narx 20% kamaytirilgach, mahsulotning narxi
x-0,20x=0,80x (so‘m) bo‘ladi. Bu narx 10 % kamaytirilsa,
0,80jv-0,10-0,80.v=0,72.y so ‘mdan iborat bo'lgan yangi narx
paydo bo‘ladi. Bunarx 5 % kamaytirilsa, mahsulotning oxirgi
narxi 0,72jy-0,05 0,72x=0,684x so‘m ekanligi kelib chigadi.

Dastlabki narx x so‘m, eng oxirgi narx 0,684x so‘m
bo‘ldi. Mahsulot x-0,684x=0,3161" so'mga arzonlashtirildi.
0,316x so*m jy so‘mning necha foizini tashkil etishini
topamiz.

Proporsiya tuzaylik: ~"zY = Bundan p=3\,6
ekani kelib chiqadi. ’ P

Javob. 31,6 %.

6 - m a s a la. Ikki xonali noma’lum son raqamlarining
yigMndisi 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 hish. Ikki xonali noma’lum sonning raqamlari x,
y bo‘lsin, ya’ni xy = 10x + y izlangan son bo’lsin.
Quyidagilarga egamiz:

{~ +36 =yxeyoki {Hix+y +36 =/Oy +x. Bu siste-

madan x=4, y=S§ ekani kelib chiqadi. Demak, izlangan son
48 ckan.
Javob: 48.

7-masa la Yukpoezdi A shahardan B shaharga qarab
jo‘nadi (16-rasm). Oradan 3 soat o‘tgach, A shahardan V
shaharga qarab, yo‘lovchi poezdi yoiga chiqdi va oradan
15 soat o ‘tgach yuk poezdidan 300 km o ‘zib ketdi. Agar
yo-‘lovchi poezdining tezligi yuk poezdining tezligidan
30 km/soat ortiq bo ‘Isa, yuk poezdining tezligini toping.

Y echish. Yukpoezdining tezligi x km/soat bo ‘Isin. U
holda yo‘lovchi poezdining tezligi x+30 km/soat bo ‘ladi.
Y oiovchi poezdi 15 soat yurib, 15(x+30) km masofani bosib
o ‘tadi. Yuk poezdi 18 soatda 18x km masofani bosib o ‘tgan.

102



Yuk poyezdi Yo‘lovchi poyezdi
A B

I 18xkm ( 300 km
15(x+30) km

16-rasm.

Shunga ko'ra 18x+300=15(x:+30) tenglamaga ega bo ‘lamiz.
Uni yechib, 1=50 ekanini aniqlaymiz.

Javob. 50 km/soat.

Quyidagi masalalarni kvadrat tenglama tuzib yeching:

12.1. To‘g‘ri to‘rtburchakning balandligi asosining
75% iga teng. Agar shu to‘gri to rtburchakning yuzi 48 m2
bo‘Isa, uning perimetrini toping.

12.2. 15 t sabzavotni tashish uchun ma’lum miqdorda yuk
ortadigan birnecha mashina so ‘ralgan edi. Garajda tayyorturgan
mashinalar bo'lmagani uchun, garaj so'ralgandan bitta ortiq,
lekin 0,5 lkam yuk ortadigan mashinalar yubordi. Yuborilgan
mashinalaming har biriga necha tonna sabzavot ortilgan?

12.3. Jamoa xojaligi 200 ga yerga ma’lum muddatda
chigit ekib boNishi kerak edi, ammo u har kuni rejadagidan
5 ga ortiq ekib, ishni muddatidan 2 kun oldin tugatdi. Chigit
ekish necha kunda tugatilgan?

12.4. Tomosha zalida 320 ta o‘Tin bor edi. Har bir
qatordagi o ‘rinlar soni 4 ta orttirilib, yana bir qator
qo ‘shilgandan so‘ng 420 ta joy bo‘ldi. Tomosha zalidagi
joylar endi necha qator bo‘ldi?

12.5. Kema oqimga qarshi 48 km va oqim bo‘yicha ham
shuncha yo‘l bosdi, hamma yoiga 5 soat vaqt sarf qildi.
Daryo oqimining tezligi 4 km/soatboisa, kemaning turg‘un
suvdagi tezligini toping.

12.6. Ikki pristan orasidagi masofa daryo yoii bilan 80
km. Kema shu pristanlarning biridan ikkinchisiga borib kelish
uchun 8soat20 minut vaqtsarfqiladi. Daryo oqimining tezligi
4 km/soatboisa, kemaning turg‘un suvdagi tezligini toping.

12.7. Qayiq daryo oqimiga qarshi 22,5 km, oqim bo'yicha
esa 28,5 km yurib, butun yoiga 8 soat vaqt sarfladi.
Oqimning tezligi 2,5 km/soat. Qayiqning turg‘un suvdagi
tezligini toping.

12.8. Daryo yoqasidagi qishlogdan sol oqizildi. Oradan
5 soat 20 minut oigach, o ‘sha qishlogdan 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 bo ‘Isa, 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
to ‘ldira oladi. Har qaysi quvuming yolg‘iz o ‘zi suv haydash
gozonini 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'miga 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

ishlab jamoa xojaligi yerining qismini haydadi.

Agar butun yemi birinchi traktor ikkinchisiga qaraganda
5 kun tezroq hayday olsa, butun yemi 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 hish Rasmga qarang (17-rasm):

17-rasm.

Boshi A! nuqtada bo‘lgan 6 ta vektorga egamiz. Boshi
golgan nuqtalarda bo‘lgan vektorlar ham 6 tadan bo‘ladi.
Hammasi boiib 7-6=42 ta turli vektorlar hosil bo‘ladi. Bu
vektorlar 21 juft qarama-qarshi vektorlardir. Qarama-qarshi
vektorlarjufti bitta to ‘g ‘ri chiziqda yotadi (Bizning misolda).

Shunday qilib, aytilgan to ‘g ‘ri chiziqlar 42:2=21 ta ekan.

Topshiriq. Har qanday uchtasi bir to‘g‘ri chiziqda
yotmaydigan n ta nuqta orqali o‘tuvchi turli to‘g‘ri chi-
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ziqlar soni — — ga tengligini isbotlang. Bu tasdigdan

foydalanib, 12.14-12.18-masalalarni yeching.

12.14. Futbol o‘yini musobaqasida hammasi bo‘lib 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 tumirida hammasi boiib 231 partiya
shaxmat o‘ynaldi. Agar har bir shaxmatchi qolgan
shaxmatchilaming har biri bilan faqat bir partiya shaxmat
o ‘ynagan boisa, tumirda necha kishi qatnashgan?

12.16. Maktab bitiruvchilari bir-birlari bilan rasm
almashtirdi. Agar 870 ta rasm almashtirilgan boisa,
maktabni necha o'quvchi bitirgan?

12.17. Qavariq ko ‘pburchakning 14 ta diagonal! mavjud.
Uning tomonlari nechta?

12.18. Qanday ko ‘pburchak diagonallarining soni
tomonlarining sonidan 12 ta ortiq boiadi?

Tenglamalar sistemasi tuzib yechiladigan masalalar

12.19. Poezd yoida 6 minut to‘xtab qoldi va 20 km
yoida tezligini soatiga jadvaldagidan 10 km oshirib,
kechikishni yo‘qotdi. Poezd shu yoida jadvalga muvofiq
ganday tezlik bilan yurishi kerak edi?

12.20. A va B stansiyalar orasidagi yoining o ‘rtasida
poezd 10 minut to ‘xtab qoldi. B stansiyaga kechikmasdan
borish uchun haydovchi poezdning dastlabki tezligini 6
km/soat oshirdi. Agar stansiyalar orasidagi masofa 60 km
boisa, poezdning dastlabki tezligini toping.

12.21. Perimetri 28 sm boigan to‘g‘ri to ‘rtburchakning
go‘shni tomonlariga tashqaridan yasalgan kvadratlar
yuzlarining yigindisi 116 sm2ga teng. To‘g ‘ri to ‘rtburchak-
ning tomonlarini toping.

12.22. Yuzi 120 sm 2 diagonal! esa 17 sm boigan 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 yoiovchi poezdining tezligi 8 km/soat oshirilsa,
yuk poezdining tezligi esa 2 km/soat oshirilsa, passajir
poezdi shu masofani yuk poezdiga qaraganda 5 soat tez
oiadi. Har qaysi poezdning tezligini toping.

12.27. Oralaridagi masofa 180 km boigan 4 va B
shaharlardan ikki poezd bir vaqtda bir-biriga qarab yoiga
chiqdi. Ular uchrashgandan keyin A shahridan chiggan poezd
B 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 Shavkatlarning 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 ‘Isa, bu sonlami 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 ragamlari 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 bo ‘lakning
og‘irligi 11,2 g ekanligini bilgan holda baligning 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
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qilib yangi qotishma tayyorlash uchun metallami 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-§. CHIZIQLI TENGSIZLIKLAR.
KVADRAT TENGSIZLIKLAR

Tengsizliklarni yeching:
13.1. 7G3(21m3)>2(A-4). 132.-~1 <2-1-7

13.3. >5 -0 13.4.7<0.3(jc + 7) + 27

13.5. -x(x - 1)- 6>5x 13.6. 7;r- 6<r+12.
13.8. 1- x> 23,

13.10. 2+ % <0.

13.11. 13.12. 3(x-2)+x<4x+1.
3x+5

13.13. 5(x+1)>2(x-1)+3x+3. 13.14."t3 -1>3 x -ri.
13.15. 2- "=4-<2x- 13.16. (x-1)2+7>(x+4)2

13.17. (x+1)283x2<(2x-1)2+7.
13.18. (x+3)(x-2)>(x+2)(x-3).
13.19. (x+1)(x-4)+4 > (x+2)(x-3)-x.

1320- 3TT6<a 1321-e T >0' 1322-W > ° -

Parametr qatnashgan chiziqli tengsizliklarni yeching:

13.23. (a2+1)y > 3. 13.24. - ("22)z < 0.
13.25. awe>-3. 13.26. ax <b.

13.27. (a-5)x > 2. 13.28. ax>b.

13.29. (2m+D)x > 2/2-7. 13.30. a(x-\) >x-2.
13.31. (a-)x <5a+l. 13.32. ax >a(a-l).
13.33. (2*-1)y < 4. 13.34. (2ti+l)x < 3a-2.
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13.35. y ning qanday qiymatlarida:

a) —£--V kasrning qiymati kasrning mos
qiymatlaridan katta bo'ladi?

b) ~ ~ ~ kasrning qiymati kasrning mos
qiymatlaridan kichik bo ‘ladi?

d) 5y-1 ikki hadning qiymati kasrning mos
qiymatidan katta bo'ladi?

e) - p"-v kasrning qiymati 1-6y ikkihadning mos
giymatidan kichik bo'ladi?

Tengsizlikni grafik usulda yeching:

13.36. x24x+3 >0. 3.37. m:-6a'+5 < 0.
13.38. -5a2+3a+2 >0. 13.38. -JT+A > 0.
13.39. jr+tA+1<0. 13.40. X2 A+ 1> 0.
13.41. a26a+10<0. 13.42. -3x2+2x+\ >0.

13.44. a ning qanday qiymatlarida (s-1)a2(sa+1)a+
+(<z+1)>0 tengsizlik x ning barcha haqiqiy qiymatlari uchun
bajariladi?

13.45. a ning qanday qiymatlarida (2-a)x2+2(3-2a)x-
-5a+6 <0 tengsizlik a ning hech bir qiymatida bajarilmaydi?

13.46. a ning (s-3)a22(30-4)a+7r/-6=:0 tenglama
yechimga ega bo'ladigan barcha qiymatlarini toping.

Parametrli tengsizliklarni yeching:

13.47. kx2x-1>0. 13.48. *a2-12a-5 <0.
13.49. x2tkx+3 <0. 13.50. a2- 2x+k >0.
13.51. b 2+kx-5 <O0. 13.52. 22> a.

13.53.  a2rQA"3)atA2r4A+3<0.  13.54. kx2+(2k)x+k+2>0.
13.55. ("+2)A2+2(k+1)A +k-1>0.

13.56. 2" ~ 6 =a +6(2A- ).

Tengsizlikni yeching:

13.57. 3a27a+4 <0. 13.58. 3a27a+6 < 0.

13.59. 3a27a-6 <0. 13.60. a23a+5 > 0.

13.61. a2 14a-15>0. 13.62. 2-a-a2> 0.
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14-§. RATSIONAL TENGSIZLIKLAR

Tengsizliklarni yeching:

14.1. x24x+45 - 0. 14.2. x24+2x - 6x-15.
14.3. jr21 Ijc+30 > 0. 14.4. 3m:24n:+3 > 0.
14.5. 3x25x-2 >0. 14.6. 5x2Ix+2 <0.
14.7. 3x2Ilx-6 < 0. 14.8. 3x22x+5 - 0.

14.9. U-2)(jc-5)(je-12) > 0. 14.10. (je+7)(je+1)(*-4) < 0.
14.11. x(x+1)(Gr+5)(jr-8)>0. 14.12. (x+48)(*-37)(x-42)>0.
14.13. (a:+0,7)(jc-2,8)(x-9,2)<0. 14.14. (x2-16)(n:+17)> 0.
14.15.18- y) (x2- 121)<0. 14.16.x325x < 0.

14.17. 13(),001 > 0. 14.18. (x X x21) > 0.
14.19. (x21,5x)(x236)< 0. 14.20. (x2+ 17)(x-6)(x+2)< 0.
14.21. x(2x2+1)(x-4) - 0. 14.22. (x-1)2Ax-24) < 0.

14.23. (x+7)(x-4)Ax-21)> 0. 14.24. ~» 4 > 0.

14.25. .-

. < lklrr

14.27 bmx <o. 14.28. (x-1)2x-2)3(x-3)4x-4)5> 0.

< 0. 14.26. 4 +4~ > 0.
3. 0x

14.29. (x-D)2Ax+1)Ax-2)4(x-4)50.

14.30. (x+2)Ax-1)Ix-2)7< 0. 14.31.x3x+1)2Ax-4)3> 0.
14.32. (x—DAx+1)2<0.  14.33. (2-0,5)(x+0,5)Ax-2) > 0.
14.34. x2Ax2 1) (x+1)<0.

14.35.5~ DN~ ix~3->0. 14.36. (x~D4g * 55> 0.
14.37. <0.14.38. (x~2)* ~ D10&4) < 0.
14.39. (1 72X 37 2) >° 14K (11-XNe -1°5) - °-

14.41. (2-3x)(4jc+5) < 0.  14.42.(2-3x)(4x+5)(3-4x) > 0.
14.43. (3-4x)(5-6x)(x-7)<0. 14.44. (3-4x)2A4-7x)Xx+5)>0.

14.45. (13-9x)3( 11-8x)45-x)<0. 14.46. - 0.
14.47. 4" -7)(3~542<0. 14.48. < 0.
(7x-4)3 7x- 21
14.49 .—-- — i-<0. 14.50. T 51,+.6<0.
X —X2— 1 X-+ XF 1
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1451, XZ; ﬁc_3 < 0. 14.52, IX22+ ‘;‘ T4,
vy

14.53. m4-51:2+4 < 0. 14.54. x42x263 < 0.
1455 2 < 14s6. 1 <ol
14.57. ‘z‘iig, - 6. 14.58.- [-A <1
14.59. 5;—31. <L 14.60.-22 < -j-.
1461, Xt 1 14.62. X2—7x+ 12

(x- D)2 2x2+ 4x + 5
14.63. :26+X‘1 T oo 1464 ﬁxzf’g)jjz > 0.
14.65. §_+57 +3X2+ U200 1466, 2x2+ A> o,

X2 X 6 1468 x2~5x +b
1467 Gi'ex 7O 1408- <5 1ix +30 <0
14.69. ryn oy 0. Lo

14x 9x—30 15-4x
T B RS

1
14.73. > 1474, (2~ ~3)3 >0
S5x+6 2T (x(+ l)(x2-3x-)4F

W75 rrxsr ~ <L 1476-2+FTT> 1 -
1477, 2(x-3) /1

~X(x 6) Sx=-V- 14-78(x-2K x-3)4+3|1<a
14.79. (x2+3x+1)(x2+3x-3)>5.
14.80. (x2x-1)(x2x-7) <-5.

15-§. MODUL QATNASHGAN TENGLAMALAR

1-miso 1l Tenglamani yeching:
a) xI=-2,5; b)) Ix1=2,5; d) x21 1=0.
Y ec hish. a) IxI>0 bo‘lgani uchun tenglama yechimga

ega emas.
b) 1xI=2,5 <x=%2,5. Javob. x=+£2,5.

d) x211=0 <=x21=0. Javob. x==1.
2-miso L xX2+2x-31= 2x+x2-3.

Y echish. |Ix)1=[1x) koYinishdagi tenglamaga egamiz.
Bu tenglama/(x)>0 tengsizlikka teng kuchlidir:
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X2+ 2x-3\= 2x+x23;
2x+x23>0;
(x-(-3))(x-1)>0 (18-rasm).

-3

18-rasm.

Javob. (-00;-3]u[ 1;+ °0).

3-miso IJ x2+2x-3 I= 3-n1r-2x1: tenglamani yeching.

Yechish. |dx)|=-Ax) ko'rinishidagi tenglamaga ega-
miz. Bu tenglama/(x)<0 tengsizlikka teng kuchli (19-rasm):

Ix2+2x-3 1= - (x 2+2x-3); x2+2x-3<0; (x-(-3))(x-1)<0.

-3

19-rasm.
Javob. [-3;!].
4-miso 1x251xl+6 = 0 tenglamani yeching.
Yechish. 1-usul. IxI2=x2ekanidan foydalanamiz:

IxI1251x1+6 = 0;
K =f
t25t+6 =0;
r,=2 ; t2=3\
1x1=2; 1x1=3;
X, =2,x2=-2; x,=3, x4 -3.

Javob. +2; £3.

2- usu 1L Modulning ta’rifidan foydalanamiz:

Bu sistemalami yechib, +2; +3 ildizlai'ni topamiz.

5-miso 1.13x-8I + I3x-2I = -3 tenglamani yeching..
Yechish.I3x-81>0,13x-2[>0 =>yechimyo’q.Javob. 0.

6 -miso 1.13x-81 + I3x-2I = 3 tenglamani yeching.
Yechish. 3x-8=0, 3x-2=0 tenglamani yechib, x= 2-"-
va x=ry sonlami topamiz. Ular son to‘g‘ri chizig‘ini

ill



uchta oraliqqa bo‘ladi. Tenglamani shu oraliqlaming har
birida yechamiz:

X<-~ -3<x<2T x> 2-y-
13x-81 = 8-3x 13x-81 = 3x-8 13x-81 = 3x-8
I3x-2I = 2-3x I3x-21 = 2-3x I3x-21 = 3x-2
(8-3x)+(2-3x)=3 (3x-8)+(2-3x)=3 (3x-8)+(3x-2)=3

0-x=9 6A=113. 2
x- 2T <2-J-
0) o o
Javob. 0.

7-miso L 1243x]1 = 14+2x1+1x-21 tenglamani yeching.

Yechish. (4+2x)+(x-2) = 24+3x ekanini ko'rish qiyin
emas.

HV(x)+g(x)] = [/(x)I+1g(x)] tenglamay(x)g(x)>0 tengsizlikka
teng kuchli ekanligidan foydalanamiz:

[(4+2V)+(X-2)I = 14+ZvI+Ix-21;

(4+2x)(x-2) > 0;

2(x+2)(x-2) > 0.

20-rasm.

Javob: (-00;-2]u[2;+ <0

1/(x)| =a(ae R) ko'rinishdagi tenglamani yeching:
15.1. bl =-2. 15.7.12x-5| =-1. 15.13.1x23x+1| =1
15.2.1x1 =2. 15.8.12x-5| =1. 15.14. |x3-x| =0.
15.3.1x| =0. 15.9.12x-5| =0. 15.15.1x4~ =0.
15.4.1x-11=-2. 15.10.13-x1=-1. 15.16.1 x2=9.
15.5.1x-11 =2. 15.11.1a+4=-2. 15.17. |x21| =0.
15.6.1x-11 =0. 15.12.14-x| =0. 15.18. |x-|x]|| =O0.

[/(x)| =f(x) ko ‘rinishdagi tenglamani yeching:
15.19.13x27x+4| =3x27x+4. 15.20. |[x214x-15|=x214x-15.
15.21.12-x-x2=2-x-x2 15.22. | 3x27x+6]| -3x27x+6.

1/(x)] —/(x) koTinishdagi tenglamani yeching:
15.23.13x27x+6| =7x-6-3x2 15.24 . Ix*-x2 =x2X*
15.25.1%24x—4| =x2t4x+4.
15.26. I(x-DAx-2)(x-3)| =(x-1)2A2-x)(x-3).
112



/(1% )=g(X) ko ‘rinishdagi tenglamani yeching:

15.27. A4 =3x-5. 15.28. U2+ N -6=0.

15.29. j =x23.x+5. 15.30. x+\ x| +5=x2
IIx)1 =g(x) ko ‘rinishdagi tenglamani yeching:

15.31. U+2|=2(3-jc). 15.32. 3x-2\=U-x.

15.33. 2| x2+2x-5\ =x-\. 15.34. 3x+11=5+6x.
Tenglamani oraliqlar usuli bilan yeching:

15.35. 3x-8| -1 3x-2|=6. 15.36. U -1 +U-3|=2.

15.37. x-1l H1x-3] =3. 15.38. |x| - *-2| =2.

15.39. a) *-3| +1 x+2| -1 x-A1 =3. b) Ix-4| -1 2*-3| +1 3x-2| =2.

l/(x)+g(x)| =l/(x)| 1 g(x)] koTinishdagi tenglamani
yeching:

15.40.17-2x1 =| 5-3x1 Hx+2|. 15.41. -1 x 1 + Ixl.

15.42. 5x-4|=|x|+4|x-1]. 15.43. 6x+13| +17-6x1=20.

15.44. 6x| -1 6x-5| =5. 15.45. 13-1 -x+13]| =Ix1.
Ichma-ich modullar gatnashgan tenglamani yeching:

15.46. 2-1 1-1x111=1. 15.47. IxI-3|=3-|x].

15.48. I6xl -1 6x-3|1=3. 15.49. x—1H4-x|[-2x=4.
[/(x)] =1 g(x)| ko'rinishdagi tenglamani yeching:

15.50. 3x-51=15-2x1. 15.51.1 x+1l=x-11.

15.52. 1-1 2-x| I=1 3+x]. 15.53.113-2x -11jx-11.

Tenglamani yeching:

15.54. (x25x+6)251x25x+61+6=0.15.55.1xMx+31=-(4+211/3)x.

15.56. Ix24x+31+1x25x+61=1. 15.57. =L

15.58. x26x+1x-41+8=0. Or|- ?

15.59. (x2- 2Ix]) *Q2Ixl - 2)- 9« 11 =0.

15.60. 12x -3x2- - Ybr+14-x1 = 3x14-x1- J — .+ 4.
Vx- 1 Vx-1 Vx- 1

15.61.12-3x1-15-2x1=0. 15.62.19-2x1=14-3x1+Ix+51.

15.63. Ix23x+21=Ix1-x2+4. 15.64. ~ ~ =x.

Parametr qatnashgan tenglamani yeching:
15.65. 2|x+ti| -Ix-2a\| =3a. 15.66.a- x* a—=a.
15.67.1x2 a2 =(x+3ti)2 15.68.x=2|x-tzl -2| x-2a .
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Sistemani yeching:

69. Pw+ y=7T +x- I1=°"
15.69. (2w y > 7 1571 ¥k xp 1=

|5HM £_J‘II/I_O!

15:73-13)# 75 2! luJl ¥4,3,7-
Ix-1|+b-2|=1 1S?6 {~-41 =8-

15.74. >

57 y=3-[x-11. YW =24+ x2

15.77. Ix:+x-11=2x-1 tengjamaning x - shartni

qanoatlantiruvchi barcha yechimlarini toping.
15.78. a ning 1 - Or=«- 4, sistemayagona
12|x + 11= sy + 2
echimga ega bo‘ladigan barcha qiymatlarini toping. Sistema-
ning yechimini toping
(a- \)y + 4a, .

1579 a ning {3|x| +2y- 5 sistema yagona
echimga ega bo‘ladigan barcha qiymatlarini toping.
Sistemaning yechimini toping.

15.80. Tenglamani grafik usulda yeching:

a) x\=.+1; d) 13x- 11=3-x;

b) x+*l| =x+3; e) [3x+1| =5+6x.

16-§. MODUL QATNASHGAN TENGSIZLIKLAR

1-m i sol \x 3\ >x+2 tengsizlikni yeching.
ti {fx 3, agarx> 3 bo‘lsa, B }

Yechish' k-4l h
cchis X 13-x, agarx < 3 bo Isa gam uehun

|x-3 >x+2 va {3-x>x+2 sistemalar hosil boTadi.
Birinchi sistema yechimga ega emas, ikkinchi siste-
maning yechimi xe (-<<*>; -) dan iborat.
Javob. xcs (-00;-0).

2-miso L Ix25x+6]1 <x25x+6 tengcizlikni yeching.

Yechish. (Ix)I</(x) tengsizlik }/Ix)1=/Ix) tenglamaga
va demak, /(x)>0 tengsizlikka teng kuchli ekanligidan
foydalanamiz:

x25x+6 > 0.

Bu tengsizlikning yechimlarini topamiz: (-oo; 2]u[3;+00).

Javob: (-00;2]u[3;+00).
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3-miso 1 U-5x+61 >x25"+6.
Ye ch ish. f{(x)| >f/x) tengsizlik/(x) ifoda o ‘z ma’nosini

yo‘qotmaydigan barcha x lar uchun o ‘rinli ekanligidan
foydalanamiz:

x25x+6 ifoda barcha x¢ R da ma’noga ega.

Ja v o b: (-Co;+ 00).

4-miso L Ix25x+61 > x25x+6 tengsizlikni yeching.
E ch ish. 1/Ix)1 > Ix) tengsizlik/(x) < 0 tengsizlikka teng

Javob: (2;3).
Tengsizlikni yeching:

kuchli ekanligidan foydalanamiz: 1x25x+61 > x25x+6;
x25x+6 < 0; xc (2;3).

16.1.Ul<i. 16.7.1d <-3. 16.14. 3|x-4| <0.
16.2. 1d <1. 16.8.1d >-1. 16.15. 3|x-4|>0.
16.3. 1d > 1. 16.9.1d >-1. 16.16. 13x-4| >0.
16.4.1d>1. 16.10.1d<-3. 16.17. |x21]| <0.
16.5.1d <o0. 16.11.1x-11 <0. 16.18. |x211 >0.
16.6.1d<0. 16.12.12x-31<0. 16.19.1x - 8] >0.

16.13.

-3|x-4] <0.

16.20. Vvx2<I.

Tengsizlikni modulning ta’rifidan foydalanib yeching:

16.21. 2|x+10| >x+4.
16.23. x27x+12<| x-4/|.
16.25.1x2+3x1>2-x2
Tengsizlikni yeching:
16.27.1x-2] <2x-10.

16.29. Ix2—3x —1
Ix2+ x+ 1

16.31. 2x-7|<5.

x+ 4
16.33. ., <.

16.35.1x+11+4>2 |x|.
16.37.1x-2| +1 3-x1 >2+x .

< 3.

16.39.15-x| <1x-2| +| 7-2x1.

16.41. xM |>1-x.

16.44. - 5x"+"¢' >3

16.22. 3|x-11 <x+3.
16.24. x25x+9>| x—6].
16.26.1x2 6x+81<5x-x2

16.28. x2x-3]| <9.
16.30. X271
16.32. 2x-1| <x-1.

+ 12<3x-1L

16.34. 13-2x1 >14x-91.

16.36.12x+3| >bl -4x-1.
16.38.1x-11 > |x+2|-3.
16.40.1x -61<4x25x+91.

16.43.j71< 3.

x2- 5x + 4
XTI --4—

16.45.
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t646-[~+3x+2 1oL 16w7% —c 06 -2
16-48--fnj- >k+1]|. 16.49.< N

<11 - >
16.50. XZIll Xﬁ . 16.51. 3 >1.

16,52 K ~2klsi> 0.

16.53.1x-11 - Ix-2| + x+1 >[x+2| +1x1-3.
16.54. Ix-11- Ix-2| +|x-3 <3+ Ix-4|-Ix-51.
16.55. Ix+2|- Ix+ 14 xI >~+1 x-11-1 x-2|.

b Tx—5i

17-§. 1IRRATSIONAL TENGLAMALAR VA IRRATSIONAL
TENGLAMALAR SISTEMALARI

I-miso L Vx+ 3+ V2x-7"-5 tenglamani yeching.

Ye ch i sh. Vx+ 3>0, V2x - 7 > 0 bo‘lgani uchun
tenglama yechimga ega emas.

Javob. 0.

2-miso 1L VIS + Vx"-V7 =25 tenglamani yeching.
Y e ¢ his h. x ning joiz qiymatlarida Vx -V7 > 0 bo'lgani
uchun VI5 + Vx- V?>VI15+ 0 > 2,5.

Javob: 0.

3-misol. Vx-7 + V7 -x = 8 tenglamani yeching.

E ch ish. Tenglamaning aniqlanish sohasi: {7}, x=7 soni
yechim bo‘la olmaydi.

Javob. 0.

Tenglamani mantiqiy mulohazalar yuritib yeching:
17.1. Vx+2 +V2x*1 =-3. 17.2.4+ V2T"3 = 1.

17.3. 6- Vx+ V2= 1. 17.4. V10 + Vx- V3 = 3,
17.5. Vx- 3+ V2- x = 5. 17.6. Vx- 4 + V4- x= 1.
17.7. Vx*4 +V4~rx = - L 17.8. Vx+ 4+ V-x-5 = 0.

Tenglamani aniqlanish sohasini topish bilan yeching:

179. x+Vx"T +2 =Vx~L 17.10. V-x2+ x + 6 = 2x-7.
17.11. V-x2- 3x- 2=x- 1.17.12. Vx2-4x+ 3=V 5x-6-x2
17.13. V2x2-7x+3 = 17.14. VA™M3 . 6V2TM A = g,

= V5x-2-x2

17.15. (x2- DV2x~1 = 0. 17.16. (x2-4)VAT1 = 0.
17.17. (9-x2V2-x=10. 17.18. (16-x2V3~7= 0.
17.19. "T1-Vx+3=0.
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Tenglamani n/Ix) = g(x) tenglama bilan

— sistemaning teng kuchliligidan foydalanib

yeching:

17.20. VI2~x=x. 17.21. VIT x=1C- L
17.22. x-Vx+T = 5. 17.23.21 + "1 o1l =x.
1724. 1- VI + 5x=x . 17.25.2Vx+5=x+2.

17.26. 4Vx+ 6=x+ 1. 1727. "4 + 2x-x2=x-2.
17.28. '[37~"x2+ 5=X 17.29. V6-4x-x2=x + 4.
17.30. VI + 4x- x2=x - 16.

Tenglamani yangi o ‘zgaruvchi kiritib yeching:
17.31. x2- 4x + 6 = V2x2- 8& + 12.
1732 22+3x- sSV+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. wx+ 2n/"= 3. 17.37." n/x2-3 6= 0.

,7-38-~T 2+~ = 2- ,7-39- B A

KA +A7 T3 =2-17M-" 1 +3~ I

17.42. ~ L _ 2 ~ 1=1 17.43.

Tenglamani darajaga ko‘tarish usuli bilan yeching:

17.44. Vx+ 1= 8- V3x+T.

17.45. Vx+ Vx+ 11 + Vx- Vx+ 11 = 4.
17.46. VX"TT + Vx2- 2x + 3 = 3.
17.47. Vx2+ x - 5+ Vx2+ 8x - 4 = 5.
17.48. VAT"3 + V5XxTT = VI5x + 4.
17.49. Vx+ 5+ Vx+ 3= V2x + 7.
17.50. n/FI14- VI*3= 1

17.51. Mx+ V A~ 16 = Vx*~8.

17.52. Vx+ 5+ Vx+ 6= V2x+ 11.
17.53. VFTT + V3x+~T = Vx"T.
17.54. VI + Vx+ VT AVx = 2,
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1755. bx+7- bx-\12=1

17.56. \9 -ix+ \ + UT+17+1] = 4.

17.57. V24+ Vx- Y5+Yx= 1.

17.58. UYx"bc- Ybhé ~Ix+ 6= 0.

17.59. ¥xT34- 1.

17.60. w/x+ 45- ~"~16= 1.

Tenglamani «qo‘shmasiga ko ‘paytirish» usuli bilan yeching:
17.61. #3m2+ 5x + 8- V3x2+ 5x+ 1= L

17.62. V3x2-2x+ 15+ >/3x2- 2x + 8 = 7.

17.63. V2+ 9- VW 7 =2 17.64. VTS*x + %TTx= 6.
Irratsional tenglamalarni yeching:

17.65. Vx2+ 3x- 3 = 2x- 3.

17.66. VI9x2+ 2x- 3= 3x- 2.

17.67. (x + 2)(x - 5) + Vx(x+ 3) = 0.

17.68. Vx+ 2Vx- 1- Vx-2Vx- 1= 2.

17.69. Vx- 3- 2Vx- 4 + Vx- 4Vx- 4= 1.

17.70. V5x +7 - V F fl = V3xTT.

17.71. Vx+ 4 + 2VF{T = Vx+ 20.

17.72. VXTT + VX T = V5x.

17.73. Vx*2 + V7+3 = VIxXTT.

17.74. V3 - x)2+ V(6 + x)2- V3 - x)(6 + x) = 3.
17.75. VXTT-Vx"I 17.76. Vx~+T = a.

17.77. VxTT=V ~x. 17.78. + 2
Vx—oa Vx+ o

17.79. V77x-Vx”*3 =a. 17.80. V2x - 1-x+" = 0.
17.81. x+7* 2 "= V2tenglamani yeching.

Irratsional tenglamalar sistemasini yeching:

x +y+ Vx+ .y= 20,
x2+VY = 136.

17.84. ]I > 17.85.
+y= 2

17.82. 17.83.

Ix +y=5



17.86. 17.87. y

\V-x =1
17.88. \>/7—V7: 2, 17.89. /x+ty=09,
xy=21. Ux + 7= 3.

9? 9= -
(524522200 1Tl in vy,
17 01 + V2= 3x,

Ix(V(x->;)2- 1)2= 0.

1793 |X-Y+m 4 P =2,
* Ix>/x2-47 = 0.

18-§. IRRATSIONAL TENGSIZLIKLAR

I-miso 1l W&+ 5>- 8tengsizlikni yeching.

Yechish. Vx+ 5> 0 boMgani uchun Vx + 5 >-8
tengsizlik o‘zining aniqlanish sohasidagi barcha x lar uchun,
ya’ni x >-5 da bajariladi.

Javob. [-5;t»=).

2-miso 1l Vx2- 3x + 1< 0tengsizlikni yeching.

Yechish. Vx2- 3x + 1> 0 boMgani uchun berilgan
tengsizlik yechimga ega emas.

Javob. 0.

Tengsizlikni mantiqiy mulohazalar yuritib yeching:
18.1. Vx+3>-5. 182. V r+1>-1.
18.3. Vx2- 2x+ 4 18.4. Vx2- 2x+ 4 <0.
18.5. V722FR >0. 18.6. Vx2- 2x+ 4 > 0.
18.7. Vx2-6x+9>0. 18.8. Vx—2|+ x2+ 4 < 0.

18.9. Vvx2- 2x+ 3>- 0,3. 18.10. Vx2> 0.
18.11. Vxzr4+ V3 —x>0. 18.12. Vx--4 + VT+x<0.
18.13. Vrr4+ VxTI">0. 18.14. VxMH >0.

18.15. Vvx2—3x + 2 >0. 18.16. V4y + 4y+ | >0.
18.17. Vx2+ x + 1> 0. 18.18. V35x- 6 - x2>0.
18.19. V35x —6 —x2<0. 18.20. V-4x2- 12x —9>0.
18.21. Vx- 1- x2>0. 18.22. V5x — 18 —x2> 0.

18.23. (x- DVx2- x - 2>0. 18. 24. (3—=x)Vx2+ x —2 < 0.
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18.25. (x +2)Mx2-2 x- 3>0. 18.26. (1 - x)V6 +x- x2<0.

18.27.0— -"q 15x — 17< 0. 18.28. ~ 7 <0
10 °x V4F - 19x+ 12
18.29. 2 ~16 -> 0. 18.30. ~ ~ < 0.
Vit 4x+3 Ry Sl

Eslatmalar:

)~ W ) V g(x) ko‘rinishdagi tengsizlikni (bu yerda V
ni <, > < > laming istalgan bittasi deb tushunamiz)
yechish uchun f{x) V g2+4(x) tengsizlikni yechish kifoya;

2n]/ o . f/(x)>0,

2) "vy(x)<g(x) tengsizlikni yechish uchun  g(x)>0,
sistemani yechish kerak; v(N)<gx(™)
_____ 1/(X)>0,

3) A/’\x)<g(x) tengsizlikni yechish uchun  g(x)>0,
sistemani yechish kerak; I/(x)<g2(x)

>

4) N/(x)>g(x) tengsizlikni yechish uchun I <
) /)~ teng Y 1/(x) >0

>
va Jf§(%) > %21'1 A sistemalami yechish kerak;

5) INAx)>g(x) tengsizlikni yechish uchun (g”> o”’

Iply) >
va > g2"(x) sistemalarni yechish kerak. Bu sistemalar

yechimlari to‘plamlarining birlashmasi berilgan tengsizlikning
yechimlari to”plami bo ‘ladi.

Quyidagi irratsional tengsizliklarni yeching:

18.31. Vx+T<x. 18.32.K '-'20 <x.

18.33. Vx2+ 4x+ 4<x+ 6. 18.34.V2x2-3x-5 <x- L
18.35. VxT78 <x + 6. 18.36. V(x + 2)(x- 5) < 8-x.
18.37. 1- nTT+3x2> 2x. 18.38. Vx2+ x - 12 <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+ 3)>6- x.
18.43. Vx2- 5x- 24 >x+2. 18.44. 3V6 + x-x2>4x- 2.

18.45. Vx2x-2 > 2x+3. 18.46. Vx2- 4x >x - 4.
18.47. Vx2- x-6 >x + 5. 18.48. Vx2- 5x+ 6>x + L
18.49. Vx2—7x+12 >1-x. 18.50. V3x2+ 13x+ 4>x-2.
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Tomonlarida nomanfiy ifodalar hosil qilib yechiladigan
tengsizliklarni yeching:
18.51.3 Vx-Vx+3> ,.
18.52. Vx+ 3+ Vx~F. - Vix+4>,.
18.53. Vx"6"VTO0"x >1.
18.54. VxTI1 - wnlll" > V.x - ..
18.55. V3x-+ 5x+ 7- V3N
18.56. VI- x< V5-x.
18.57. N5x*"T<VW.
18.58. VI -x.+ 1 <V3-x2.
18.59. VxT3<Vx+l1l+ Vx-2.

18.60. Vx+ 2Vx- 1+ Vx-2 Vx- ., >-3
Tengsizlikni yeching:
18.61. Vx2-x-12<7-x. 18.62. Vx2- 5x+ 6 < 2x - 3.

18.63.7+5< 1. 18.64. Vx+ Vx- Vx- Vx> 1,5 al m"-7— .
X Nx+ Vx

18.65. Vx2- 5x+ 6 +;m >2
VA 5x+ 6

18.66. 1- -- + V3x+2>2
V3ix —2

18.67. Vx2-x - 2+r --— x> 2.
Vx2—x — 2

18.68. V3-4x+- , 1-. 2.
V3 — 4x

18.69. Vx2+4x+4<x+6.

18.70. VI16x2- 24x+ 9 < V4x2+ 12x + 9.

18. 71. Vvx2+ 2x + 1+ Vx2- 6x + 9 < 8.
18.72. Vx4 + 2x2+ W Vix,-4x2% 1<2x - 1.

18.73. y"-3<V-./I=. 18.74.5 Vx> x + 6 .
X. 2
18.75.ti-,> 4 .18.76. >-ti.
Vx+ 1 2 V2—x X -1
18.77. r-"——>t i —. 18.78. >4,
V1 + x 2-x x- 1

1 8 .7 9 . 1. 1880.LzVEEjJjE- >15.

X X
18.81. @ VxT"[< L 18.82. x + Varx > 0(a > o).
18.83. Va+x + "a-x> a.
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VII bob. FUNKSIYALAR VA GRAFIKLAR

1-§, FUNKSIYANING ASOSIY XOSSALARI

1 . 1 |
I-misol y =

B

< 1d
Tda "
1 da

I 5

funksiyanmg

o al
]
\Y

qiymatlar sohasini toping.

Yechish.x har qanday qiymat qabul qilganda ham y
o‘zgaruvchi faqat -1, 0, 2 qiymatlardan birortasiga teng
bo‘ladi. Shuning uchun £'(_ v)={-1;0;2} (E(y) bilan y(x)
funksiya qiymatlar sohasi belgilangan).

2-miso Ll y=Vx+5 funksiyaning qiymatlai-sohasini
toping.

Ye ch i sh. a ning Vx+5=a tenglama kamida bitta ildizga
ega bo‘ladigan qiymatlarini topamiz.

rtcO bo ‘Isa, tenglama yechimga ega emas. a> 0 bo‘lIsin.

Vx + 5 = « ni kvadratga ko ‘tarib, x+5=cr ga yoki x=a2)5
ga ega boiamiz.

Demak, Vx+ 5 tenglama a> 0 bo‘lganda yechimga ega.

Javob. E(y)=[0;+°°).

3-misol. / fWYV) = " bo‘lsa, f(x) ni toping.
Yechish. A =tdeb, x ni topamiz: x =- ~gy- e
Berilgan tenglikka xoha: f(¢t) =— - . Bundan
_q . . . ~ 3
/(x) = ~ ekani kelib chiqadi.

4-misol/(x)+ 3/ (4 =2x bo‘lsa, /(x) ni toping.

Yechish. Berilgan tenglikda, x ga x=t va x=-j-
gqiymatlami beramiz:

At)y+3/(1)=2% f(X) +3M =y--

Hosil bo‘lgan tenglamalarning ikkinchisini 3 ga
ko ‘paytirib, undan birinchisini hadma-had ayiramiz
va 8/[t) = -y-- 2t= ~ ga ega bohamiz. Bu tenglik

yordamida, /(x) = 3rx2 ni topamiz.
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5-miso Ll fix) =U-11x3- 1 funksiyani juft va toq
funksiyalaming yig‘indisi shaklida tasvirlang.

Yechish. f(x) funksiya juft funksiya ham emas, toq
funksiya ham emas. Uning aniqlanish sohasi koordinatalar
boshiga nisbatan simmetrik, ya’niV xe D (/) uchun -x e
D(/). Shuning uchun, f(*) funksiyani juft va toq
funksiyalaming yig‘indisi shaklida tasvirlash mumkin.

px)- M+J-x) = Ix-1" - va

wX)= k-ir+~+1fel

funksiyalami qaraymiz. (p(x) funksiyaningjuft funksiya, ]x)
ning esa toq funksiya va/(x)=¢(ar)+X]/(om) ekanligini ko ‘rish
qiyin emas.

av e oy S IMM A AEIIN=2 NP S VA

6-misol fix) =I3x- 21 - 3\x - 21 funksiyaning gra-
figini yasang.

Y echish. Funksiya ifodasini modul belgisisiz yozib
olib, so‘ngra grafigini yasaymiz (21-rasm):

- 4, agarx < ~j bo‘Isa,
fx) = 6x- 8, agar-% <jc< 2 bo‘lsa,

4, agai'm> 2 boisa.

-4

21-rasm.
7-miso 1l y=9-1x-31 funksiyaning eng katta qiymatini
va argumentining unga mos qiymatlarini toping.
Yechish. D(y)=Rva y xe Ruchuny=9-b:-31< 9+0=9
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ga egamiz. Xx)=9 tenglik bajariladigan x lar mavjud yoki
mavjud emasligini aniqlaymiz:

9-U-31=9; Lv-31=0 =>x,=0, x2=3.

Demak, y(x)=9 tenglik o ‘rinli bodadigan x lar mavjud.
Shunday qilib, barcha xeR lar uchun >(x)<9 bo‘lib, y(x)=9
tenglik o‘rinli bo‘ladigan x lar mavjud ekan. Bu hoi,
rxr;aRx y(x) = y(0) = y(3) = 9 deyish uchun asos bo‘la oladi.

Javob. max ¥(x) =9 xmx= 0, xm,= 3.
xeR nx "
Quyidagi funksiyalaming aniqlanish sohasini toping:
1.1 =A . L2Jx )=~ . 13°)=f= |.
= 1.5A)=1_4x _r .

1-6-2 )= fr-1)(,~2)(,-3)- /- Kln o
1-8.A) =- A 48 X'+ 15 -« =
ii0.A)= A < 1HW.Am-=

X2— X+ 1 ¢ X2+ X+ 1
1J12.JIx)= J * ~ 2+1 m 1.13.n) =0+ n2+ .
1.14. JIx) =x2+ x— 3 L1sJx)=x+-L ~lry.

1.16.An) =(1+ 4-)2V = “le [J7-Ne =JI+r l+12.

1.18. Am)=nl+1-. 1.19.An) = «i2+ 6a+c .
1.20. =an+ 6 . 1.21.An) =— _+,-yI

flm) = an 2 1- 2 ’(JIyZ—3J1)2'
1.22. An) = . 1.23.y=V3 - 5n.
1.24.An)= V3J 2/ _ m 1.25.y=7"23n- 1)-7n +2.

A26-Y=Y3-2nlla-51) + 1-22.y =V -V2(2-3.v).
b29.yN2-Y3(n+VY3p-211.

1.30. y = N . 1.31.y = VbOx — 25x2— 36.
©T OV (x-V3)V3-2x+1
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132"V VI112jc+ 64 + 49xj' 1-33-y ~"5x2+ 61+ 1+3x+5
134, y=V3TH-A"} A 2 _135.p=~4-x\x1

1.36. y ="xHx - 1). 1.37.y =Va- 2)V7.

138. y=*1-x"x-1. 1.39.y

1K V= 1 * 1J1-VI1* +2x- 20+" 2+5x- H -
bI2.y"20-x-x>-u-_1 xl

1.43.y =" 17-i5r 2x2- L4 Y ox 12
1.47. y=V122-47-Qx:-V2 W7

1.48.j =VvU— 1lI(3x — 6) +
x2+4x-21

lw v_ V(x24x-21)x+2]
TIYA ™ F4+x-72 comoemee .

1.50. % =V5-V4x2-20x+25-VIx1(2x -10).
Quyidagi funksiyalaming qiymatlar sohasini toping:

1.51. y=1. 1.52.y =x . 1.53.y =x2 1.54. y=-x2.

0 x<0 na - Iy x2<{ Ia’

1.55.y= ,>"3VY I3 1.56.y =0, x==1 na,

"X 11a ' 1, x2>1 na.
1.57. y=a:2+2 . 1.58. y=3-4n:2. 1.59. y=3n-¥ .
1.60. y=3x:-61-+1. 1.6l.y = L1622,y =—~t+1.
1.63.y=- "~ .— ,164.y=" + 1 .1.65.y=y"- 2+ 3.
166,y = 1x—41 —2. 1.67.y=5—V2x+ 1.
1.68.y =3 - 12x+ 3L 1.69. y =wx2+ 4 .

1.70.y =4 - 21/x2+ 9. 1.71.y = V3x2- 6x +4 .
1.72.y =V8x - 2x2- 7. 1.73.y= 1 - r-5
1.74.y=2 - g _B;c49.1.75.y=1- VO-VZA+eVS+0Q

1.76.y =3 — V16 — V4x2— 4V3x + 3 .
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177 V. *3+ 8 t 74 V- (x3+8)(A_)
LT7-v- 7+T™ . L78-> - X ..2 )
158, %74 Lpgg y XIt,6x3—27x — 162

1.81.Ax) =4 t1- bo‘lsa’/ (72) ni toPing-

1.82.71x) = Vx3— 1 bo‘lsa, du/x2+ 1) ni toping.
1.83.11x) = bo‘lsa, /(?gx) ni toping.

1.84./ (7~ -) =-f~V bo‘lsa, [Ix) ni toping.
1.85.1x) +2 / =x bo‘lsa, JIx) ni toping.

1.86. (x — D/(x) +/ =y bo‘lsa, Ix) ni toping.
1.87.1x) + x/ 12/ 1"'1) =2 bo‘Isa, /Ix) ni toping.

1.88.2/ ( * ) - 3/ ("~~2) = bo‘lsa, Ix) ni
toping U ~ 1i; [2x+[j 2x~ 3x
Quyidagi funksiyalamijuftlikka tekshinng (1.89.— 1.93):
1.89. a)/(x)=19; b) d(x)=0; d) g(x)=(2—3x)'X2+3x)3;
e) /z(x)=(5x-2)4+(5x+2)4.
1.90. a)Ix) = (x + 3)Ix —II+ (x—3)Ix +1I
b) p(x) = (x+ 5)Ix — 31 —(x —5)Ix + 3L;
dir(r) k -71 , k47 4%/ u_ k- 4| Ix + 4|
d) 8x)- x+ 1+ x-1’e)h{x)-x+T- x-2 =
1.91. a) /(x)=(x+2)(x+3)(x+4)-(x-2)(x-3)(x-4);
b) b(x)=(x—3)x+7)I+(x+5)8x—7)";
d) g(x)=(x—06)Ax+3)5+(x+6)Ax—3)5;
e)z (x) = (x23x+5)(x3—8x2+2x—1) — (x2+3x+5)-
o(x3+ 8x 2+2x +1).

1.92.a)Ax) =~ ~ —

b) ®(X)= x5 +3 +*3 3---

852{))8 ()gx JZ£4T + (){f 1) 4)
r)hrr)- (x- 2)3(x+1)5(x 5)7 (x+2)3A(x-1)yx+5)7
e) Mx) - — 2FAT .
1.93. a)[Ix)= 8A; B)I[x) 4,35, d)/(x)=x3+3x2—5;
e)/(x)=5x4—4x3+3x2+ 1.
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Quyidagi funksiyalami juft va toq funksiyalarning
yig‘indisi shaklida tasvirlang (1.94 — 1.95):
1.94. a)/(.v) = Ix+ |leX2— 1; b)flx) = 12x — 31+ n12—1;
d) (p(x) = (x+3)Ix—11+b:+1I;
e) g(x)=Ix— 11U+ llk+21x+3IxI(x—1).

1.95. aNe )=
b)Ax) = 2(x - 2)\x + 31+ A ;
x2—2x't" 1
dydx)=3x- 2X- 1)+ x + { ;

e) g(x) = 3Ix2-4x + II + Ix2—xI + 8x2.
1.96. Quyidagi funksiyalarning chegaralanganligini
isbot qiling:
a)y =14 "} v)y=Tm3e-

1.97. Quyidagi funksiyalaining chegaralanmaganligini
isbot qiling:

a)>= 1-" ; (x-1)i -
1.98.a)y=— + | funksiya(—o00;—0,5) da kamayishini;
b) y=— — funksiya (2;+to=) da o'sishini;
d) y=— funksiya(—oo0;1/3) da o ‘sishini;
4x + 31

e) y= x + j— funksiya(—7; °0) da kamayishini
isbotlang.
1.99. a) y=3x2—4x+7 funksiya(—o00;2/3] da kamayishini;
b) y=—5x2+6x+19 funksiya(—°°; 0,6] da o'sishini;
d)y=3V4x+ 1—1funksiya [—0,25;+00)da kamayishini;
e) y=2+V3—5x funksiya(—oo0; 0,6] da kamayishini
isbotlang.
1.100. a) y=x3—3x funksiya | 1;+ o0o) da o ‘sishini;
b) y=12x—x3 funksiya |2;+ oo) da kamayishini;
d) y = 0,5x2 — 2Vx funksiya | 1; oo) da o'sishini
va 10;1] da kamayishini;
e) y = Vx — 2x2 funksiya [0;0,25] da o ‘sishini va
[0,25;+ o0o0) da kamayishini isbotlang.
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1.101.1x)=x2 funksiya berilgan. Argumentning bar

ganday x va x2qiymatlarida/ 1y - L)
hoMishini ishotlans.
1.102. fix) = Vx funksiya berilgan. Argumentning bar

ganday x, vax2qiymatlarida/|X"~ j>—"X> %

boiishini isbotlang. 2
1.103. Ix)=x2—4x+4 va g(x) = —a~ - funksiyalar
berilgan.

a) f(x) funksiya [2;+ 0°) da o ‘sishini isbotlang;
b) g(x) funksiya[2;+ 0o) da kamayishini isbotlang;
d) a ning/(3)=g(3) bo‘ladigan barcha qiymatlarini toping;

e) (x—2)2=—" 3 tenglamani [2;+00) oraliqda yeching.

1.104. Ox) = (x — 3)2va g(x) = funksiyalar
berilgan.

a)/Ix) funksiya(-°°;3] da kamayishini isbotlang;

b) g(x) funksiya(-00;3] da 'o ‘sishini isbotlang;

d)yan ™1 27 (2) bo‘ladigan barcha qiymatlarini toping;

e) x2— 6x + 9 = -4”-- 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) boksa, f(x)=g(x) tenglama X to‘plamda ko ‘pi
bilan bitta ildizga ega bo ‘lishini isbotlang.

1.106. Tenglamalami yeching:

a) (x+ I1)3=41 - 3x- x3; b)3x3+2x=4+(2- x)3

d) (x—I)5+x5=45—=x3=2x; e) 4x5+2x3+71=(3—=x)3+ |,

HNx'Y+1=V5-x; g) VI0+x+5=—2x13—6x;
h) 2+Vx - 2=Y_ 1; DpV3-x= 1- X
1.107. Quyidagi funksiyalarning nollarini toping:
a)fix) =38 -4 fyr) = U - II-

b)JIx) = 2x2— 5x + 6; g)dx) =x3+ 8x —x;
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Quyidagi funksiyalarning o ‘sish va kamayish oraliqla-
rini toping:

1.108. y=1\-2x. 1.109.y =x3.

1.110. };=3—2x—x2. L.L11l.y = xJ!r'l .
Quyidagi funksiyalami davriylikka tekshinng:

1.112. y=t. 1.116. y={m:}+1. 1.120. y=5.
1.113. y=x2. 1.117. y=M -1 1.121. y=5+x.
1.114. y={x}. 1.118. y=x2+{x}. 1.222. y={5+jc}.
1.115. y=/x]. 1.119. y=/x]+x. 1.123. y=/5+x].

-x, agar 0 <x < 1bo‘lsa,
1.124. Ix) = ~ agar | <x< 2 bo‘lsa

funksiya berilgan. Shu funksiya yordamida davriy funksiya
quring.

1.125. Davri faqat ratsional sonlarlbo‘lgan funksiya
quring.

Quyidagi funksiyalarga teskari funksiyalami toping:

1.126.fix) =be+3; 1.127. ;

1.128.1 a =x2 nare(0;+~]; 1.129. JIx) =x2 (-~;0];
1-130. Ix) =-*?, xe (-“ ;0];

1111 Sy - Ix’ [0;1) 1 bo‘l
.JI.Z[X)» 1)3( _a%g)‘agarxe)lﬁ)bs?l

Quyidagi funksiyalar teskarilanuvchimi:

1.132. ]Ix) = 3x2+ 1; 1.133. Ix) = 3x + 4;
1.134.1x) = 4x —5; 1.135.]Ix) = ;
1.1II.Ax)="= A -, 1.137.0x) =- |~ 1O ;

lhr Srf'»- Ix2’ aéarXG[0;1) bo‘lsa,
L1 An,~ 1x-1, agarxe12]bolsa

Ly AEh Pl aggheosel il Boha
1.140. f{x) =1x\x<0 bo‘Isa, 9
1x, x > 0 bo‘Isa.

Quyidagi funksiyalarning eng katta qiymatlarini va
argumentning unga mos qiymatlarini ko ‘rsating:

1.141.y=5- Ix+ 8L 1.142. y=2- Vx- 2.
1.143.y =x2—2x + 3, xe[l;5].
1.144.y = x2—4x + 1,xe [1;2].
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U45-V=5+t3x-2r 1jJ46- ~ 1 T 2 -

1.147., =~ ~ . 1.148.y =~ -

1.149.y =~ 5- .

Quyidagi funksiyalarning eng kichik qiymatlarini va
argumentning funksiyalar bu qiymatlarga erishadigan
giymatlarini toping:

1.150. y ="4x2—12x4-9—2 . 1.151.>= 3+Vx2-3x+2 .
1.152. y = g2+6m:+11, jee [-4;2]. 1.153.y =-jr2+2x+2 ,xe [1;2].

'e154>'=-~1 [T T "' 1.155. y= u

1.156.y = 1.157.y = |

%
1213+ 3 x2+ 4x + 5

2-§. FUNKSIYA GRAFIGINI YASASHGA
DOIR MISOLLAR

Quyidagi funksiyalarning grafiklarini yasang:

2.1. y="(x2+ 6x). 22.y= X(4x- x2- 3).
23.y= "N~ Q(x2- 2x). 24.y= (x2+ 4x + 3).
25.y=1Ixl-21 - 1L 2.6.y =12-11 -Ixlll.

27. y= Ix2- 5SIxl +61.2.8.y=V4x2- 4x2xl + n4 .
29 y= M- x2- 3L 2.10.y=1x2- 2xI - 3L
2.11. v=2-VIx - 3L 2.12.y=2-V3 -Ixl .
2.13. y=12-VIx - 31 2.14. y=12-V3 -IxIl .
215.yJ L 2.16.y=%“ng3rp m
2.17.¥Y=b"H- 218.y=" T

= = 2
2.19.y ¥ x2— n - 2.20. y= B,§ -i—2 |



2.28. f(x) juft funksiya va x>0 da f{x) ="Jx bo‘lsa, j{x)
funksiya grafigini yasang.

2.29. /(x) juft funksiya va x>0 daj{x)=x2—3x boisa,/(x)
funksiya grafigini yasang.

2.30. f{x) toq funksiya va x>0 da f(x)=x2 bo‘Isa, f(x)
funksiya grafigini yasang.

2.31. f{x) toq funksiya vax<0 da fix)=x2—2x bo‘Isa,"x)
funksiya grafigini yasang.

3-§. ARALASH MASALALAR

Quyidagi funksiyalarning aniqlanish sohasi va qiymatlar
sohasini toping:

X1l.y="1. 3.2,y =~ | . 3.3.,="1—
34y=h+x. 3.5y= 3.6.y="Ix2-1
37. y=x vay = —x2funksiyalarning 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=~ funksiya yuqoridan chegaralangan emas;

b) v=~ funksiya quyidan chegaralangan emas;



d) y=x2funksiya yuqoridan chegaralangan emas;
e) y=x2 funksiya chegaralangan emas.

3.10. Shunday funksiya quringki, bu funksiya juft ham
boimasin va toq ham bo ‘lmasin.

3.11. Har qanday funksiyani ham juft va toq funksiyalar-
ning yig'indisi shaklida yozish mumkinmi? y = Vx funksiyani
misol sifatida qarang.

3.12. Funksiyaning monotonligini isbotlang:

a) y=Vx~ b) y=x3.
3.13. Funksiya monoton funksiya bo‘la oladimi (agar
bo‘la olmasa, monotonlik oraliqlarini toping):

a) y=-n; b)y=x—[x]; d)y=Nx2 e)y=V5 -4x;

f, —1, agar x<0 bo‘lsa. x _ x+ 1.
v 1, agarx > 0 bollsa’ v o x—27
h) y=Ix2—3x+ 2l; y=VIl—

3.14. Ikkita monoton funksiyaning yig‘indisi monoton
bo‘lmasligi mumkinmi?

3.15. Monoton o‘suvchi funksiyalarning ko ‘paytmasi
hamma vaqt ham monoton o ‘suvchi funksiya bo ‘ladimi?

3.16. [0;2] oraligda berilgan funksiyani ikkita monoton
o ‘suvchi funksiyalarning ayiiTnasi shaklida tasvirlang:

I[x2 agar 0<x < 1bo‘Isa,
y = 5,agarx = lboisa,
I x + 3, agar 1<x <2 bolsa.

3.17. Monoton bo‘lmagan funksiyani ikkita monoton
funksiyalarning ayirmasi shaklida tasvirlash mumkinmi?

3.18. y={x} funksiya davriy funksiya ekanligini isbotlang.
Uning davrini toping va grafigini yasang.

3.19. Davri 21r bo‘lgan /(x) davriy funksiya [—ir;s]

0, agar —n1<x <0 bolsa, r , . ..
orahqda = " alar 0 < x <abo'lsa funksiya bllan
ustma-ust tushadi. /Ix) funksiya grafigini yasang.

3.20. Davri T=2 bo‘lgan [Ix) davriy funksiya [—1;!]
oraligda y =j* aga/tH:~x<1 " funksiya bilan ust-
ma-ust tushadi. /Ix) funksiya grafigini yasang.

3.21. Davri T=3 bo'lgan f funksiya (0;3] oraliqda
y=2—x funksiya bilan ustma-ust tushadi. [x) funksiya
grafigini yasang.
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3.22. Funksiyalarning grafiklarini ayni bir koordinatalar
sistemasida yasang:
a)y=x,y=x2 y=x| y=XlI, y=x5\
b) y=x, y=ylx, y=VXx, y=4x, y=Vx.
Quyidagi funksiyalarning grafiklarini yasang:
3.23.7=1. 3.24. y =[j“| 3.25.y
x3, agar x < — 1 bo‘lsa,
3.26.y =[Vx]. 3.27. y= p agar —K x< 0 bo‘lsa,
x2, agar x > 0 bo‘lsa.

(x2 agar x < — 1Dbo‘lsa,
3.28. y =12x — 1, agar — 1 <x < 1 bo‘Isa,
[wx, agar x >1 bo‘lsa.

x2 agar X < — 2 bo‘lsa,

A2, agar — 2 < x < 0 bo‘lsa,

3.29.y =
Vx, agar 0 <x <4 bo‘lsa,
'x2, agar x > 4 bo‘lsa.
x3, agar x > —2 bo‘Isa,
, agar —2 < x < —1 bo‘lsa,
3.30. y= b, a8

x2 agar —1 <x < 2 bo‘lsa,

.Vx, agar x > 2 bo‘lsa.
3.31. y=x2+S5Ix—II+ 1. 3.32.y=F3x+21—I2x—31.
3.33.y=Ix2—3x+ 21 —I2x—31. 3.34.y=(x+1)(W -2).

335. y="+ £ .336. v=1- 7
3.37.y= . 3.38. y = sinX + cosX.

3.39. y= . 3.40.y = (sinX + cosX)4—x2+ 5.

Quyidagi funksiyalarga teskari funksiyalami toping va
teskari funksiyalarning grafigini yasang:

3.41. y=3x—2.
3.42. y=—(x+2)2—2, X G (—o00;—1).
343.y = —, x e(l;+00;).

3.44. y=Vx2—4, . ¢ [2;5+00).

Berilgan funksiyalarga teskari funksiyalami toping.
Teskari funksiyalarning va unga teskari funksiyalarning
grafiklarini ayni bir koordinatalar sistemasida yasang:
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3.45. a))=2k; b)y=—3x; d)y=5x—1; e));=3mr—4.

3.46.a)3. = ~ ; byy=" s d)y=1" r[;e)y=
347. a)y=(1t3)2 x<—3; b)v=("—4)2 x>4 ;

d) y=x2+8x—4,x >4, e)y=(x—4)2 m< 1.
348. a)y=Vx—2; b)y =V5—x;

d y=4—Vx— 1 e)y=5+V4—x.

3.49. Agar A(1;2) nuqta y=x2+px+qg parabolaning uchi
bo‘Isa,p va ¢ larni toping.

3.50. Agar M(—1;—7) nuqta ordinatalar o ‘qini MO;—4)
nuqtada kesuvchi y=ax2+bx+c parabolaning uchi bo‘lsa, q,
b, c larni toping.

3.51. Agar y=ax2+bx+c funksiyaning grafigi A(l;4),
5(—1;10), C(2;7) nuqtalar orqali o°‘tsa, y=ax2+bx+c
funksiyani toping.

3.52. Uchi A(l;1) nuqta bo‘lgan y=ax2+bx+c parabola
£(—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+ti funksiyaning eng kichik qiymati 1 ga
teng. Funksiya grafigini yasang.

3.55. y=-x2+4x+s funksiyaning eng katta qiymati 2 ga
teng. Funksiya grafigini yasang.

3.56. y=2x2(at2)x+s funksiyaning x, va x2 nollari
uchun + 4; = 3 munosabat o rinli bo‘Isa, uning grafi-

gini yasang.

3.57. a ning qanday qiymatlarida y-—x2+4x+a funk-
siyaning qiymatlari to‘plami y = V2x — a funksiyaning
aniqlanish sohasi bilan ustma-ust tushadi?

3.58. b ning qanday qiymatlarida y=2bx2+2x+1 va
y=5x2+2bx—2 funksiyalarning grafiklari bitta nuqtada
kesishadi?

3.59. y=x2t6x—3 va y=(x+3)2—25 funksiyalarning
grafiklari x=a to‘g‘ri chiziq bilan kesishgan. Kesishish
nuqtalari orasidagi masofani toping.
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3.60. ¢ ning ganday qiymatlarida y=cx2—x+c va
y-cx+ |—c funksiyalarning grafiklari umumiy nuqtaga ega
bo ‘Imaydi?
3.61. b ning jc2—2/7m:+/7+6=0 tenglama
a) manfiy ildizlarga;
b) musbat ildizlarga;
d) har xil ishorali ildizlarga ega bo‘ladigan barcha
qiymatlarini toping.
3.62. a ning ganday qiymatlarida quyidagi tengsizlik
barcha xe (—<x>;+*°) lar uchun o ‘rinli bo ‘ladi:

a) Xx2— (a1 +2)x + 8a+ 1>0; d)ax2+4x + g+ 3<0;

b)"x2+«x -tit 1>0; e) ox2— 4ax —3<0?

3.63. Tengsizlik b ning qanday qiymatlarida yechimga
ega emas:
a) x2+ 2bx + 1<0; d) bx2+ {2b + 3)x + b — 1>0;
b) bx2+4bx + 5<0; e) (4— b2Yx2+ 2{b +2)x — 1>0?
3.64. Quyidagi funksiyalarning grafiklarini yasang va
ulaming yordamida funksiyalarning nollari, ishorasi saqlana-
digan oraliqlarini, funksiyalarning eng katta va eng kichik
qiymatlarini, qiymatlari sohalarini ko ‘rsating:
3, agar x<—4 bo‘lsa,
a)x = Jx2—4[x[+3], agar —4<x<4 bo‘lsa,
3—(x—4)2 agar x>4 bo'lsa;
'8—(x + 6)2 agar x<—6 bo‘lsa,
b)x = [x2—6[x[+8], agar —6<x<5 bo‘lsa,
,3, agar x>5 0O¥ica;
d) x = [x|—1}—11, agar |x|<2 bo‘lsa,
V|x|—2, agar jx[>2 bo'lsa;

2—V4 —x|, agar [x|<4 bo'lsa,

€)X = [ , agar x>4 bo'lsa.

3.65. /(x)=x2—6x funksiya berilgan. Quyidagi funk-
siyalaming grafiklarini yasang:

a) y=fix)—2; b) y=fix—2); d)y=2/(x);

e) y=/(2x)| f) y=—x)| g) V=4-x)

h)y=A!xl); 1) y=USIx)1; A y=xH\.
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3.66. Quyidagi funksiyalarning eng katta qiymatini
toping:

a)yy =- " ; b)y=T rfT7-.

x2+ 3 o o
3.67.y =-j +x {x>—1) funksiyaning eng kichik qiy-

matini toping.

3.68.1x) =Vx, g(t) = bo Isa, /(g(r)) ni toping.

3.69..«*) = ,g(t) = 27-2?7+1 DbO.lsa> Ag(r)) ni
toping. v )

3.70.fix) =-J1—r ,g(0 =-- 7 ~ Dbo'lsa,“g(r)) ni
toping. yx 1
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3.15. A ={xlx=2k,kez}. 3.16. A= {xl Xx=3k+ 1, X=3k + 2, keZ}.
4.1. 20 kishi. 4.2. 13 kishi. 4.4. 68 kishi. 4.5. 4 ta.

II bob

1.1. 1875. 1.2.51215. 1.3.89. 1.4.475385. 1.5.73450. 1.6. 13174.
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. x = 2431 bolishi
mumkin, ke {15; 18}. 1.17.x= 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;¢) 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; f) 1; g) 28; h) 600.
1.40.1.2.6. a) 70=23-3+1; b) 180=20-9; d) 200=11+17+13; ¢) 76=8-9+4.
2.7.2)5=0-9+5; b) 9=0-1849. 2.9. g = -qg - \\r =b-r. 2.13. 2a) n = 3,
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n=5;b) n= 3;d) hech bir qiymatida; e¢) n =3, n = 9, f)n =3, n =135
n = 9;g) hech bir qiymatida; h) u = 3, n=9;i)n=3,n=15. 2.15. 4.

2.17. h) 1;i) I;m) 5.3.32.a)4;b) 1;d)9. 49.d) 3. 4.12. A>B. 4.13.

Ko‘rsatma: « va b sonlari orasida S, ratsional son topilishini isbotlang.
Agar S soni 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) 15.55. a) a=b yoki a=-b1b) be (-*0; 0]. 5.11.
la\+1b\+lel+\di*0. 5.12. \a-b\ + 1b-ct + la-c\ *0. 5.13. \a-b1 + \b-c1 +
+la-ci< 0. 5.15.2) ne(-1; 5); g) xe[-1.25;-0.25] . 5.16. i) 3;
i) -4; k) 3; m)l4. 5.18. a) xe [?; SA) ; b) xe[-4,5; -4).
5.19. a) {-2;-1}. Ko'rsatma: 0< 4~rJ.-x<I 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

mva 11m. 5.43.21%. 5.45.19%. 5.48.2 yildan keyin. 5.49. 25 kundan
keyin. 5.50. 20 km; 5-7- soat. 5.51. 4.

I11 bob
1.1. a) Re(z)=-5, Im(z)=38; j) Re(z) =0, Im(z) = 8; k) Re(z) =4
Im(z) =0.1.2.a)- 4 + 8 ;b) 1,2. 1.5 a)z=-3 -55,d)yz=-3

e)z=3- 5z;f)z=3i;g)z=4,2. 1.6.a)1+/;b)8; d)0; i) 6- 9/
0) 4+ 2/ 1.7.a) [+ A-i3b)_I+i ;d) 1+31-1 ;e) 4+13/. 1.8.a) -13+11/

f) 3-1/; g) /; hy "1£722+ /. 1.9. a) -9 +19/; h) 13.
1.10. b) 0,4 - 2,2/; j) 12 + 3/; k)~ - jy /. 1.11. a) a2 +4b2 =

=(a- 2bi) (a +26/); ) an+ b2k= (a" — ibk(a" + ibk.
agarz=46 + 1,6 =0, 1,2,... bo'lsa,
1,agarz=46+2,6=0, 1,2,... bo'lsa,

[ ]
- /,agarz=46+3,6=0, 1,2,... bo'lsa,

1, agar z= 46, x = 0, 1,2, {\.. bo'lsa.
. 3 13+21/; d) 1ﬁ2e) 8/. 1.14. a —6,5—6,5/;0 -3+1,8/; m) /.
- i

—_

_>X X

O 1)y hoov
-1 3

/ |

10 0 h x Il X

23-rasm.
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-1 o H>

o 2
23-rasm (davomi).
23.a)Id=5;g) Id=3%2 ;i) 1d=V2;e) Id= 1;1) Id = 4; k) ld=IW
p) Id =1. 2.4. a) 2L; b) d)y; g)0;e)y ;1) g) h) i) 0
i)j; K)p. D”r-; m)~. 2.5. a)V22o0s|*+/sin y j; b)V2 cosy +isin *
d) 2|cosy + f'sinyj; e) 2(cos-y + isinyj ; f) 2(cosTr + isinm); g)
cos-y + /siny ;h) cosO + isinO ;i) cosy- + isin”- ;j) V2 cosy +
+isin®j; k) cosy+z'siny ; 1) VTI*cosg-+isin”j; m) cosy +isin * ;
n) 27cos™ + isin®j. 2.6. -3-4i'=5 "os|t + arctgyj+ isin’r +arctg
2.7. z=2(cos| +isin|).2.8. z=cos-}* +isin-|* .3.1.a)"~ (cos +
+zsiny ); d)3V3|cos 1 +zsin Vf ’A’A’Jy_?,zglb Jom %69
e) cosy + /siny .33.a); d)Y ze€)cosy + zsiny ;

f) 64+ 64Viz. 3.4. a)z0=y (cos-"-+ Zgin—);gz =y (-cos - g Zsing );
z 7 :

d)y z0=y + yz;z, = -y "z.42.a)xeR; b) xG0; d)1;e) 2. 4.3.

x=--1y =-" . 44.2)—210b)-210(1 - 2).

18 8% e z -t Wy 21-* }’L ,

IV bob
12, b)s9jid) .13 D4sim)222. 15.a) 27x6y33 1) 243x5220. L6,
e) 2r ;h)Il ;i) 1-+L8-a) ;d) Sa-12x ;1) 2x> + 32xz2. 1.12.

b) y ;e)3;h)192.1.15.a +b +c=0=8$c=-a-b =$a3+b3+c?=G+
+b3 (a+bf =-3a2- 3afc2= 3ab(-a-b) = 3abc.
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1[til, a*0, b = 0 da

1.17. a+ b= 174, 0, M) da. 2.2.a)3IWH 147.¢) 17.

"0, a=b=Q da.
2.3. b)a=-7.24. a) 16;¢) 84.2.5. b)a=1,V beR; e)a =10,/2=4.
2.6. a=3; =- 7, c=4.28. a) 12;d) 14. 2.10. a)f(x)g{x) = 20xs

+16m-1+ +4n2+ 8 ;e)f(x)g(x) = 26x5+ 73x'+ 100x3+ 33x2+ 12.

2.11. a) P(x)=D(x)(x+1)+2; b) P(x)=D(x)(x2+4x+1)+2 ;
d) P(x) = D(x)(x22x+2)+3x+4; ¢) P(x) = D(x)(.r+3x+1)+3x+4;
f) P(x) = D(x)(3x2+5x— 8—5x2+14x+2; k) P(x) = D(x) (x23x+5);
1) P(.v) = D(x) (x3+4x). 2.12. a) x+1; b) x2+1 ;d) x3r1; e) x22x+2;

0 x3x+1; g x+3 ;h) x2+x+1; 1) 1.

Vbob.

L1, a) {23;b) 05.d) {152} 5e) {-3;3}:5f){-y>; g) 0; h) {4.5}
) {13}, n) 05 0){0;3}; p) {-5;9}; q){1}. 1.2. a) {xIx"-2}; b)R
k) {xlxeR,.v ",x"7}; m) R ;0)R. 1.3.a) {(x;y)xeR,>e R,x" 0,x"y}

d)  {(x; ) xeR, ye R, y” x2}; f) {(x; y)l xe R, yeR, x*2, x*3, y"O}

h) {x;ylxeR yeR x 14y} 5K) {(x ;y)l xeR yeR} .14, 0) - -~
Oy o ose 2 sk iDL L6546 b) Sxp3
d)di£155_; e)SIéalA; f)-42ixA. ].7.a)AXL; y
d)-2£+iL; 18, d) , e) W

ox 5z " *m 1 - 3tiyx + 2) (2x- D2y + 3)"
1.9. . ab)" S A S B [ DL,
0~U-; h) i) 9c2- 62 1.12.b) - 25 d) «2- 1 ; e) - ~ ;
f) 30X" (@) 2 i) 2m(rt y) :j) fl- 2. 113 a)

b ) d ) ~rsr”, e ) .1.14. 1va9.2.2.a)n<0; b)aeR;

d xeR; e) xeR; f) xeR; g) xeR; h) xeR; i) xeR; j) xeo0 ;
k) xeR;l) xeR; m) x=3. 2.3. a) x<2; b) x>-3; d) x>3; e) x<4;
) x=3;¢) x=3; h)xeo; i) x=1; j) x=- 8; k) x=8; 1) xe {2;4};
m) x=3. 2.4.a)44;b)— 15:d)6;e)6;1)630;2) 120;h)60;i)0,015.

25 a)-f; b)-A; d-y;e)-i; f) 15 g)-1; j)4; j)-}-
2.7. a) 225; b) 225; d) -25; e) ;D - x5 g) x2 1) x2F1; ) x3
2.8.a)V16 ;b) 76 ;d) w4 ;e) \25 ;f) *x2;¢g) Vx;i)'"x;j) W
2.9.a) V8 b)4;d) V"32j e)2 ;0 Vx3; g x3;1) V(X+ 2)5;)) x8
2.10. a) N27 va\T6 ; d) V25 va Vb ; j) "V(x-y)4va ‘Vy5.2.11. a) Ha;
b) Yo‘q; d) Ha; e) Yo‘q; f) Yo4y; g) Ha; h) Yo‘q; i) Ha.
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2.12. a)xeQ; b) x\x=2k keZ}\ d)yn>-3; e)xeR;

f)x>0; g)xeR; 2h)yxe[-1;1]; i)x*=£1.
2.14. g) 1989; h) . 215, a)cT; b)Vvb; d)-L; e)y3.
2.16.0 7V2j_i)2V3 ;k) - 21 D (x-1) m) (y + 1)2"Vsx2!
2.17. a)VSO; b) 4754 m d)-V162 ; e) Y96 ;

- Vx'y3; g) ax'y3; 1) Vx§ ; j)- wxy3;

k) V. —Ey—2); -

D_-¥(x-1)Ay-2/ n) -V(7-4V3)xy3.

2.18.2)V2;b) 6 V3id) 278 .2.19. a) 2V2 ;d) V3B~ g VV2 + 17 i) A32.
220. a)2V3<3V2; e)374>31/2; HHV2< V3 i) V8< VI9.
2.21. a) 20; b) 2 w/2; d) 6; j) VI2. 2.22. a) V2; b) V4; d) V6;

e)I,Ig/; f) JVtT ;g)Va . 223, a)x ;b) 24x2;d) 36x2- 9; q1xl>24%;
¢) x16; g) V(2+xy22;h) (xy + 2)Vxy+ z . 2.24. a) :b)-1- VIS;
d) 5+2v6e)2- 2+ VG )4+ vis+ M5;k) A ~N)
m)x-yk*+7-.n)(1 +Va)Vl-Va.225 a)V37- VI;b) V23 - V6

d) 2;e)2V5.22j6.a)to“" ‘ri; b) noto‘g ‘ri; d) losa ‘m; e) to ‘g ri. 2.27. -g"

228. a)x"¥Y JT b)x7y2;d)O0; e fN-£; g @
2.30. e) VI8+ V2.2.31.2.232.a)a Vb (Va+%); b)27 ;d)- 1, agar
O<a<l va- ("4 ~+%*)2 - 1<a<0; e) 3; f) Va; g) 9a; h) ;

i) V(a- b)2.2.33.1.2.34. 4.
VIbob.

I.1. a)-4 1 ;b)a= ldayechimyo‘q, a® | da—a 'y ;e)a==lda

X ixtiyoriy son, a +1 dax =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.a)a * 1da
x:a-l,a:ldax—ista]ganson;b)a*:tldaXZO,a::tlda

x — istalgan son; g)a * 1daX= ;a=1,b=- 1dax— istalgan
son; a = 1, b *-1 da ildiz yo‘q. 2.1. 0 (x - 3)2- 1; g) a(x - 2a)2+ 3;
D(x+4 - 2.7.Yo0‘q. 2.10. Ko'rsatma: a2+/¥ = (a+ b)2- 2ab,
a}+ bi= (a +b)}-3ab(a + b). 2.17.1)a(x2-(a+ (i)x+ a(5) =0,ae R,a"0.
2.18. 14x2- 3x- 5=0.2.19. —mx2 Ax -3 =0.2.20. a) Ko‘rsatma:

(x-2-V3)(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. xeR,x* -i- -3.6.xeR,x(D—2.3.7.aA—c,cA0dax=a+ac~(; ;a =-c,

3
¢c=0 da 0. 3.8.a* |,a*2,25, a*-0,4 da x=-j-q ;a=2,25,
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a=-0,4da0; a=1dama'nogaegaemas.3.9.- -IJva2.3.10.0,3.11.-4

va9.3.12.0 va 1.3.13. 1.4.1. Ko‘rsatma: o'+ b*=(a + b f - bfa+ by&h.
42.-1; 1;8.4.11.- 1;2.4.12.- 2; 1.4.13.y =x2+ 6x + 1 ga nisbatan
kvadrat uchhad sifatida qarang. 4.14. y = (x2- 1 + 1)2ga nisbatan

kvadrat uchhad sifatida qarang. 4.15. Ko'rsatma:

+ N ® .4.16.-4;-2;-1.4.17.1;--y 17.4.18. Ko'rsatma: 40 = 8+ 32.

51. -1 va6.5.7.02, 1+ V2.5.10. Ko‘rsatma: x2- 5x + 6 = t deb cling.
5.11.Ko'rsatma: x2+ 5x = tdeb cling. 5.15.0. 5.16.5,5 va6.5.17.-5; 1;

-1 £V6.5.18.£2;+-y"-.5.19. Ko‘rsatma:x2+ 2x =tdebcling. 5.20.

-4;2.521.x, 210+ V85 ,x34=5+Vlo. 5.22. x= ,x2= .523.x=1.
5.24x,=3,x,=5,Xx,4=9+N66 .5,25.x ,2= 5.26.a =bda
xeR, x*a; a*bda0. 6.5.m=%x~f15.6.6. m ®2bo‘lsa. 6.7.a =b =-3.

6.8.m=1,n=-30.6.9.2x + 1.6.10. _p Xt g‘]_)a« .6.11.b)P({x)=

= D(x) *(x2x+3); d) P(x)=D(x) (2x'-2x2x-4)+6; h) P(x)=D(x)
¢ (x33x2+8x-21); m) P(x) = Dfx) (x4x33x2x-1)-4. 6.12.
a) 2; b) 0; d) 3. 6.13. 0" + by+ ¢3- 3abc = (a +b +c)(a2+ b2+ c2
- ab - be- ac). Ko‘rsatma: a3+ b3+ ¢3- 3abc ni a ga nisbatan ko'phad

deb qarang va a= -b - c¢ soni shu ko'phadning ildizi ekanini tek-
shirib ko‘ring. 7.1. b) x = 2 + i; e) x = -2 + 3/; g) x = 4 £+ 51,
i) x =-0,5 = z k) x=1* i;m)x=3=xV2i 7.2.a) (x + 1-

20)(x + 1+ 20); b) (x- 32x- 1+ 3/):e) (5z2+5-1). (52+5+ 2)
73.a) 3z, +2; h)z, 2=+ 12+~ .z)4=+- . 7.4, ax2-

-4tix + 13n=0,a * 0, ae R. 7.5. axI- 8nx3- 340x2- 12ax + 65=0,I* 0,
<I6R. 7.6. qx - 2)(x48x3B4x2- 72x + 65 =0),a* 0, ae R. 7.7. 3 karrali.
7.8. a) (x2+ 3)(x2- 3x + 3)(x2+ 3x + 3); b) x2Ax - 4z4(x + 4z). 8.1. a) 2;
b) -5; 3; 6; d) ratsional ildizi yo‘q; e) 4- ; 8)4” i~ i hy- I;
i) -3;2.8.2.a)-2; 1;b)-4;- 2;-1; d) butun yechimlari yo‘q. 8.3. a)

1-1; b)=-1V2(V73 - 5); d)  VT3-2 . e)+~r14 ; f) £2;
g) +2;-3.84.a)-2;+Vi;-i-; b) 1 -i-3 2:d) Le) 1,3~ 734
f) * 1;-3;2; g)+1 ; 7|~ - 85. a)--1;~ ; 1 ;
b) -1; d) -j- 2,5; e)--1 ; --1;3; 0 l;a+"IT; g)-5; 2;

3;4.8.6.a)4;5;b)-1;5; 2+£2°2;f) - 4;3; }£" 5;g)- 3;4~1~ 145
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8.7.a) I;b) -1 5-; 1+v2.8.8.a) ~S"%1 ;b)0;d)» -| *-7;-1 ;2.
8.9.a) 1;b) 2;d) 1;-2;e) 5;-1; f) = V2I; £ 3; g) 0; 1) 0; j) 0.
8.10.a)2;3;Db) - ~3+£77 md)-1 ;3;+£m3.9.1.a)-15;

b)3; £ O0; g)0; h) I; i)~(a2- 1).92.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;¢) 0; f) 36; g) - 90.

9.8.a)-i;b)0 vab;e)0.10.1.a) (4;- 1);b)(JL-jj); d) (t; 5- 1), teR;
e) (4;5- 3)0) (6;9);2) 05 h) t5(2lr-tr 4P), teR . 10.2.2) (1;2); b) 0

d) ,teR ;e) (1;J) f)(1;1.). 10.3.2)-23;b) 6;d) 2a-5;

e) - 4a+13b. 10.4.a) 1 =7; 1 =-1; b) Ix=-3,5; J1 =30 . 10.5. a) (-5; 2);
b) (2; 1); d) (65 5); ) (55 - 2); £) 0;'g) 05 h) 0; i) 0;j) (t; t-1),
teR; k)|t;-yj, teR . 10.7.a) Agara @+ 4 bo'lsa, 4 j ; ).

Agara =4 bo'lsa, 0. Agara =-4 bo'lsa,| ¢ ,reR ;b) « 3 da
2;1,,n=+3aa(,;8=£+4,eR ;d ) 4 da

a="- da0. 108.ti=1,b=-1.10.9. (1; -1), (1; -2), (-1; -1),
(-1;2). 10.10. a =4. 10.11. a =3. 10.12. a)(1l; 1;-1); b)(l;-1; 1);
d) (-1; L; L)y e) (1; 1; 1); ©) (1; -15 -1); g) (-15 -1; 1). 10.14. a) 0;
e)(3- 2y sy ;- 3%+ 1), yeR. I.1.a) (1; 0); (0; -1); b) (5/4; - 1/8);
(-15 1) ) (-4; -5); (6;-5). 11.2.a) (25 3), (35 2); ) (25 -3), (3; -2).
11.3. a)0;b)0;d) (1 - t;t),teR. 11.4.a) (- 2;- 4), (-4;- 2), (2;4),
(45 2); b) (25 8), (852), (-25-8), (-8;-2); d) (- -5 - 1), (-§;-1£);
e) (-3; -2), (3; 2); f) (-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)
(-35-5), (-f , (-lsT) (3355):;d) (-45-5), (-3N3;-V3),
(3VI; V3), (4; 5);e) (1;- 1), (3;-3), /157 -13; 3 VL57;

y +iill) . ) (2;-3), (t 1), teR; ) (-1; 3), (t; 2), teR; h) (2; -1),
(-1; 1), teR; 1) (-1; -2), (-V2; -n/2), (1; 2), (V2; n/2). 11.6. a) (5; 1),
(1;5), (3; 2), (2; 3); b) (2; 1), (- L;-2), 1A - a2; 1+ n/2), (1 +u/2;
1- w/2);d) (<25 - 4), (|- 57) se) (15 4), (-5;-4), (5;-4), (-1; -4).

11.7. a)(2;3),(3;2); b) (-1;-2), (2; 1); d) (-1; 2),(2;-1). Ko'rsatma.
Ikkinchi tenglamani 3 ga ko'paytirib, birinchi tenglamaga qo'shing;
e) (4 8, (8 4); O (35 -1), (-15 -3), (15 3), (3; 1) g) (25 -1),
(-1; 2); h) (-3; -2), (-2; -3), (2; 3), (3; 2). Ko'rsatma. Birinchi

tenglamadan x2 + y2 = ~~~ ni topamiz. Bu tenglamani kvadratga
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ko-taring. 11.8.a) (1;3;9),(9;3; 1);b) (Us-f, -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.
11ta. 12.15.22 kishi. 12.16.300‘quvchi (Eslatma; 12.13.masalada42ta
vektorhosil bo'ladi). 12.17.7 ta. 12.18. sakkiz burchak. 12.19.40 km/soat.
12.20.30km/soat. 12.21.10smvad4sm. 12.22.15sm;8sm. 12.24.12sm;
16sm;20sm.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. 12.31.18va 12.12.32.15 yoki95.12.33.32.13.1. (-=;-!).

13.2.H , 6;+ ). 133.(2-jj;+'=m13.4.(- 32 7. 135.(- ;-1,5).

13.6.(-0;3). 13.7. [1;+°0). 13.8. ( ;—A"-1.13.9. (3; +-»). 13.10. (-00;—2).
13.11. (- 0o3-17.13.23 .y

a>0mgax<—;

=0,6<0pxa0;

13.26. =0.a>0mxaxeR;

()

< Opmax>".

l=}

13J5.a)y<3 da;b)y>7 da; d) y>-"~da;e) y<0.1 da. 13.36.( ;1)U(3;+00).

13.37. [1; 5]. 13.38. 1L 13.39. (0; 1). 13.40.0. 13.41. (-~; +=o).

\-b
13.42.0. 13.44. ae (5/3; L
Sl visaas v, e vivaac
4> 0 na 2k yu( 2k I
13.47 A= 1na, xe (— -i);
o 1 A<Opa, xe I_V;;“A:} HEVI;;:‘A y,

k<—" ga, 0.

A > V6 na, x ¢ (—k—2fb. —k+2U6
13.49.

IAI< 2V6 na. 0.

x < lna, x e (— »l—VI—ku(1+Vl—« +<«
13.50. k= lma,xe (—<Du(l ;+=);

k> lga, xe (— +°0).
1357.xe 1; .13.58.0.13.59. (--j ’3) ml3.60.xeR. 13.61l.xe(-~;
- DU(15; +oo). 13.62. [-2; 1]. 14.2. xe( +=0) . 14.4. xe(-=0; 1)U(3;
+°0). 14.5. xe(—o0; - -bu(2 ; +00). 14.8. xe(-~; +00). 14.9. xe(2; 5)U(12;
+00). 14.10. xe (-00; -7)U(-1; 4). 14.11. xe(-~; -5)U(-1; 0)U(8; +o00).
14.12. xe(-48; 37)U(42; +=0). 14.13. xe(—> - 0.7)U(2.8; 9.2). 14.14.
xe(-17; —4)U(4; +=»). 14.15.xe("»; - 11)U(-; 11). 14.16. xe(-»;-5)U
U(0; 5). 14.17.xe (-0.1; 0)U(0.1; +00). 14.18. xe (-«=;-3)U (-1; 1)U(3; +=0).
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14.19.  Jce(-6; 0)U(6; 15). 14.20. xe(-2; 6). 14.21. X6(-»; 0)U(4; +»).
14.22. xe(—e0; 1U(1; 24). 14.23. me(-0o0; -7)U(21; -k»). 14.24.
xe (-00; -4 M 8; +0°). 14.25.xe (-16; 11). 14.26.xe [-1; 3). 14.27. xe(-~;-4)U
Ul6;+00) 1428. xe (<x>IM 1; 2)U(4; +oo). 1429 .xe("o;-Lu {1; 2} U[4; -h»).
14.30. xe{-2}UJ[L;2]. 14.34. xef-»;!). 14.35. (*=;-2)U(-2;1)U(4;+00).
14.36.xe (-00;-511{ 1}U[2;7)U(7;+00). 14.49. (-«,;t«,). 14.50. (2;3). 14.51.

(-3;1). 14.52. (-0c;-2)U(-2;-MU(Is+o). 14.53. (-2;-1)U(152). 14.54. [-3;3].
14.55. (-~;2)U(5;+00). 14.56. (-<»0;1)U(1.5;+-0). 14.57. (-»0;2.5)U(*;+00).
14.58. (-6;3). 14.59. ("o;1)U(4;+00). 14.60. (-3;!). 14.61. (-~;0)U(4;+=0).

14.63. (-00;+00). 14.64. (- -y:2). 14.65. [I;3M5;+~). 14.66.("»; ~)U
U(0;+=«). 14.67. (-0°%6)U[-2;0)U(3;+°°). 14.68. (2;3)U(5;6). 14.69. (I;+=0).
14.70.  (-;-2)U(3;+=0). 14.71. (-1;1)U(4:6). 14.72. 3 M --";7;)
U4;+00). 14.73. [1;2)U(3:4]. 14.75. (—~;-)U(I;+00). 14.76. (*»;-2)U
U(-LOMy;+”). 14.77.(-5;1M2;3). 14.78. (<»0)U(1:6). 14.79. ("=:4]U
U[-2;-1]. 14.80. (-2;-)U(2;3) 15.19. [1;-]). 15.20. (-<»;-1JU[15 :+09).

1521, [-2:1]. 1522.R. 15.23.0 . 1524. [-1:1]. 15.25.R. 1526. {1}U[2:3],
15.27.x=-5/2. 15.28.x=+2. 15.31.x=4/3. 15J2.x=-4,5; x=325. 15.33.

x:ilI34-5 1534 x+— 1 1525. (-»; 2/3]. 15J6. [1;3]. 1527. x=0,5,x=3,5.
15.38.  [2;+00). 15.39. a)x=2;x=—6.15.40. [-2;1"115.41. {0}U(I;+00).
15.42.  (-00;0]U[ 1;+<»). 15.43. [-2-"-; 1-°-]. 15.44. [4-1+°°). 15.45. [0;13],
15.46. {-4;-2;0;2;4} 15.47. [-3;3]. 15.48. (-*;0]U["*-;+0=). Ko‘rsatma.
la-BI =11 b1~> (a— b )bk 15.49. {0}. 1520. {0;2}. 1521. {0}. 1522. {-1}.

1524. {l;4;-y(5+VI13}. 1525. {-Vi}. L526. 1527.
1528. {3;4}. 1529. {£17:3}. 15.60. (1;4]. 15.61. {1-];-3}. 15.62. {-5;1-j-].
15.63. {1 ; 1+v23. 15.64. 15.65.a<0dax=-a; a>0da

x=-7a, x=a. 15.66. a>0 da {-3a;a}; a=0 da x*0; a<0 dao . 15.67. a*"O da
{— "-};a=0da(o;+o0=). 15.68.a")dax=-"-;a>0dax=+2a. 15.69.(3;1),

") 15.70.(0;—1),(-y;-j). 15.71.(0;1). 15.72.(0;-1). 15.73.(-{1;21),
(1; -1). 15.74. (c; 4-c), bu yerda ce[0;1] 15.75. (2;1), (0;-3), (-6;9).
15.76. (V2;2V2), (-V2;-2V2). 15.77. {-1+XK }. 15.78.0¢[-1;3-VS] da

ae(<3- " ;2lda *15-79-
a=7-4V3 da (0; 1-2V3), a=7+4V3 da (0; 1+2V3), a=1 da (6;-1). 16.].
(-1;1). 16.2. [_b;!]‘ 162. (-0=:-1U(I:+00). 164, (*=:-IM :+«). 162.0,
16.6. {0}. 16.7. U, 16.8. (<00:+00). 16.9. (-00:+00). 16.10.0.16.11. {1}. 16.12.

16.13. (— ;+=). 16.14. x=4. 16.15. («o»;+<»). 16.16. (-~;4U(4;+00).
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16.17.  {£1}. 16.18. (-00;-)U (-1;1)U (1:+=). 16.19. R\{2}. 16.20. [-1;!].
1621. (—; +°°). 16.22. [0:3], 16.237(22;4) J6.24. (— 16.25.

(—6BR— M -J- 16.26. JHH4 | . 16.27. (8;+-). 16.28.
(-3:4). 16.29. (-c0;-2)U(-1 ;+00). 16.31. [1;6], 16.32. 0. 16.33. (— ;-3].
16.34. [-2;3]]. 16.35. [-3;5]. 16.36. +o»). 16.37. (A=31 )U(7;+=o0).

16.38.  (-00;1). 16.39. (-c0;2)U(3,5;+=0). 16.40. (=;1]U[3;+=0). 16.41.
DU 0;1)U (1;+0=). 16.42. (2;3)U(3;+=). 16.43. (-*;-6)U (-3,5:+»=). 16.44.

(3;3-j-) 16.45. [0;17-]U[2,5;+00). 16.46. ("=;-2)U (-2;-1)U (-1;0]. 16.47.
(-00;2). 16.48. [VA2;1)U(1;4], 16.49. ("0;1]U[5;+«). 16.50 [-1,0)U(0;1 ].
16.51. (— ;— 2]. 16.52. (-o»; 1+~ ] .16.53.(-3;3]. 16.54. (1-1/3;

2-V2). 1655. (-00; 4~ ~ DII 443  ;400).17.1.0.172.0.173.0.17.4.0.
175.0.17.6.0.17.7.0.17.8.0.17.9.0.17.10.0.17.11.0.17.12. x=3.17.13.
x=0,5.17.14.0,17.15. {-1;1}. 17.16. {-1;2}. 17.17. {-3;2}. 17.18. {-4;3}.

17.19. a=6.17.20. v=3.17.21.1=3.17.22.x=8. 17.23.1=28.17.24. x=0.
1725../=4.1726.a=19.1727.1-3.1728..2=6.1729.1"-1.1730.1-3.1731.1-2.

17.33. n=-1+2VT7. 17.34.0. 17.35.1=-5,1=0.17.36.-3 -|; 1.17.37.
-8;27.1738.8;27.17.39.x=3.17.40. 1=1.17.41. 17.42. n1=2,5.

17.43.  n=1-1-. 17.44. n=8.17.45.x=5. 17.46. n - 7+" 53-.17.47.1=2.17.48.
1=3.17.49.0,17.50.x=-61,1"30.1751."=8,x=8+4VI11752..v=-6,x=-5,
a=-WU-. 17.53. 1=-1.1754.1=0.17.55. 1=3;1=4.17.56. 1=0.17.57. n1=9.
17.58. n=2; n=3. 17.59. x=-61; n1=30. 17.60. 1=+-109; n=80. 17.61.
n=-2 -y;n=1.17.62.10=--y-,1=1.17.63. 1=+4.17.64.1=-1.17.65.x=4.
17.66.0. 17.67. n=—1; 1=40. 17.68. [2;+00). 17.69. [5;8]. 17.70. x=-yp .

17.71. x= L 17.72.x=7 L 17.73. 1=2. 17.74. n=-5; x=2. 17.75.

17.76. a<0da 0. «>0 dan=a21. 17.77.9<-3 da 0, a>-3 dan= i~ 3
17.78. a®OdaA?=-y ;a=0da (—00;0)U(0;+00). 17.79. ae(-00;2)U(2V2;+00)
da 0; ae [2;272] da x=5 £ _ .17.80.a<0da 0, 0 <a<-1da

x=a+ EV2;a>4-dax=a+ 1+V2a. 17.810= ~(I~~AV 3-3  17-82.(6;10),
-] V3i—1 _

(10;6). 17.83.(1:4), (4;1). 17.84. O*-;*-1. 17.85. (-~ -4 , (4 Aj_3;
L1786, (<95 - ) . (4;1). 17.87. (-6;-1), (-3;2), (9;-4), (2;3).

17.88. (-1;-27), (27;1). 17.89. (1;8) (8;1). 17.90. (1;4), (4;1). 17.91.
(5;4). Ko'rsatma. Tenglamalami ko'paytiring. 17.92. (-2;-1), (-1;-2)
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(1;2), (2:1), (0;¢), reR. 17.93. (452), (4/3;—2/3). 18.1. £-3;+00).
18.2. (oorevar 183, (—ioor. 184, 0. 185. x=2. 18.6. a1 A 2
18.7. (-00;+00). 18.8.0. 18.9. (— ;+o0). 18.10. x*0. 18.11. 0. 18.12. 0.
18.13. 1:3;+00). 18.14. (1v00). 18.15. (1 JURsHe). 18.16. yAI/2.
18.17. (— s00). 18.18. (2;3). 18.19. x=2; x=3. 18.20. x==-15.
18.21. 0. 18.22. 0. 18.23. {-1}U[2;:+~). 18.24. {-2;1 }U]3;+0o).
18.25. [-2;-1]U[3;+am). 18.26. {-2}U[1;3]. 18.28. (— ;-8,5]U[1;10).

VII bob.

1.1, x*2. 1.2. ~3.4. 1.4.x7-2. 1.6.x"1, x*2, x*3. 1.7. x*3. x*4. 1.10.
R. 1.12. x*2. 1.13.x73. 1.14. R. 1JI6. x*0, x ~+1. 1.18. x*0. 1.19. R.

1.21. x"O, X@2, x@b. 1.28. (- y-;+o00). 1.29. (-=0;V3-2] 1.30.
(-0=;-2(V3+2)). 1.31. {1;2}. 1.32. x~-8/7. 1.35. (-0=;2]. 1.36.
{0}U[l;+00). 1.37. {0}Ul2;+00). 1.38. {2}. 1.45. [-0,5;0,5]. 1.46.[-j-];
2 U{3}. 1.47. [2;0]U{1,5}. 1.48. {1}U[2;3}U(3;+~). 1.49. (-00;-9)U
(-9;-31U{-2}U[7;8)U(8;+=). 1.50. {0,5}. 1.58. ("0;3]. 1.59. (-0;2,25].
1.61. (-0=;0)U(0;+00). 1.62. (-o=;1)U(l;+o0=). 1.63. (0;1J. 1.64. (-o0;
-2]U[2;+00). 1.66. [-2;+00). 1.67. (-00;5]. 1.69. [2;-00], 1.70. (-8; -2].
1.71.  [l;400). 1.72. [0;1]. 1.73. H;1). 1.74. [-1;2). 1.75. [-2;!]. 1.76.
[-1;3]. 1.77. |-3;00). 1.78. [3;12)U(123;+00). 1.79. [6,75;+=). 1.80.
[6,75;27)U(27;+=). 1.84. Ko'rsatma: — = t deb oling va f(/)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;) 1;g)-1;-h) 3;i)-1. 1.107.a) -2~ -;d)0; f) 0;

h)y 1. 1.108. (-=;+=) da i. 1.109. (— ;+=) da T. 1.126. g(x) = ~ * .
1.127. ¢ (x) = < 1.128. g(x) = y/x. 1.129. g(x) =-Vx! 1.130. g(x) = -V !

i, xe [0;1] bo'
1.131. g(x)= o agar xe[0:1] Isa, 1.147.y

i3—x, agar xe [1;2] bo'lsa.
1.149. x 1,5. 1.157. ynk=0, x

3 1100 13 x
24-rasm.
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2.8. 2.13.

25-rasm. 26-rasm.

3.49.p= -2, g= -1. 3.50. a=3, b=6, c=-4. 3.51. y=2x23x+5. 3.52. 17.
3.57. a=2. 3.58. b=A. 3.59. ~13. 3.60. Veg("<>; - -§)u(1;+°=). 3.61.
a)-6<b<2; b)b>3;d)b<-6.3.62.a)0<a <28;b) --j- <o <-b
d)yo<-4;e)- <1 <0.3.63. a) b) 0<b<l,25; d) b<- ;
e)b<-2.
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