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SO‘Z BOSHI

Respublikamizda ta’lim sohasida ulkan o‘zgarishlar amal-
ga oshirilayotgan hozirgi davrda akademik litseylarning
matematika fani chuqur o‘rganiladigan guruhlari uchun amal-
dagi o‘quv dasturiga to‘liq mos keladigan va dasturdagi mav-
zular bo‘yicha turli xil giyinlik darajasiga ega bo‘lgan misol
va masalalarni gamrab oladigan masalalar to‘plamining mav-
jud emasligi ushbu «Algebra va matematika analiz asoslari-
dan masalalar to‘plami»ning yaratilishiga sabab bo‘ldi.

O‘quv qo‘llanma O‘zbekiston Respublikasi Oliy va o'rta
maxsus ta'lim vazirligi tomonidan tasdiglangan va 2000—
2001-o0‘quv yilidan boshlab amalga kiritilgan o‘quv dasturiga
gat’iy amal qilingan holda yozildi.

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

Qo‘llanma yetti bobdan iborat bo‘lib, har bir bob para-
graflargabo ‘lingan vauquyidagi mavzularnio‘z ichiga oladi:

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

. Haqiqiy sonlar.

. Kompleks sonlar.

. Ko‘phadlar.

. Algebraik ifodalar.

. Algebraik tenglamalar va tengsizliklar.

7. Funksiyalar va grafiklar.

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

Mualliflar o‘quv qo‘llanmasining yaratilishi va uning
sifatini yaxshilashga yagindan yordam bergan SamDU akade-
mik litseyi o‘gituvchilari, 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
Pentium kompyuterida sahifalagan V. A. Mamedov va I. H.
Nasimovlarga samimiy tashakkur bildiradilar.

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

1-§. TO‘PLAM VA UNING ELEMENTLARI.
BO‘SH TO‘PLAM

To‘plam tushunchasi matematikaning ta’riflanmaydigan
tushunchalaridan biridir.

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

To*plamlar lotin alifbosining bosh harflari bilan, uning
elementlari esa shu alifboning kichik harflari bilan
belgilanadi. Masalan, A={a,b,c.d} yozuvi A to‘plam 4, b, c,
d elementlardan tashkil topganligini bildiradi.

Agar x element X to‘plamning elementi bo‘lsa, xe X
shaklda yoziladi. xg X yozuvi x element X to‘plamning
elementi emasligini bildiradi.

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

4e N, 5e N, %e N, meN.

Birorta ham elementga ega bo‘lmagan to‘plam bo‘sh
to‘plam deyiladi va & belgi bilan belgilanadi.

To‘plamga tegishli bo‘lgan elementlargina ganoatlan-
tiradigan shartlar sistemasini shu to‘plamning xarakteristik
xossasi deb atash qabul gilingan.

Misol. A={xjxe N, x< 7} to‘plam elementlarini ko ‘rsating.

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

1.1. O‘zbekiston Respublikasidagi barcha viloyatlar va
Qoragalpog ‘iston Respublikasi nomlari to‘plamini tuzing.

1.2. O‘zbekiston Respublikasi davlat madhiyasida
qamashgan harflar to‘plamini tuzing.

1.3. O‘zbekiston Respublikasining davlat gerbi qabul
gilingan yilda gatnashgan ragamlar to‘plamini tuzing.

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

natural sonlar bu to‘plamga kiradi? Shu to‘plamga tegishli
bo‘lmagan uchta son ayting. €, & belgilari yordamida
qo‘yilgan savollarga javob yozing.

1.5. S to‘plam -3;-2:~1:4 elementlardan tuzilgan. Shu
to‘plamni yozing. Shu sonlarga qarama-qarshi sonlarning S
to‘plamini tuzing.

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

1.7. Quyidagi yozuvlarni o‘qing va har bir to‘plamning
elementlarini ko‘rsating:

a) E={x xeN, —l<x<5}; b) F={x| Sx=x-T7};

d) Q={xl x(x+12)=0}; e) U={x xeR, x’=2};

) V={x] xe N, x*<9}; g) W={xj xe N, x?<9}.

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

a) {x] xeN, x < 3}; b) {(xixeZ,-2<x<2};

d) {d xeR, x>4.1}; e) { xeR, 2,7 <x< 1},

) {{ xeR, x< 6}; g) {{ xeR, 3,4<x < 8;

h) { f xeR, =34 <x< -1k i) {d 2'=4);

i) {4 (=1)(x-4)=0} . |

1.9. Quyidagi to‘plam elementlarini toping:

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

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

d) Ragamlarining yig‘indisi 5 ga teng bo‘lgan uch xonali
sonlar to‘plami;

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

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

a) Simmetriya markaziga ega bo‘lmagan kvadratlar

to‘plami;
b) {x| x*+1=0}; d) {x xR, |x=3};
e) {x] xeR, xX*=1}; f) {x x*~16=3}. _
1.11. Quyidagi to‘plamning bo‘sh to‘plam ekanligini
isbotlang:

a) {x] xeN, x<-1}; b) { i xe N, 15<x<16};

d) {q xe N, x=%}; e) { o x>7, x<5}.

1.12. Tenglamaning haqiqiy ildizlari to‘plamini toping.
Bu to‘plamlarning qaysilari bo‘sh to‘plam ekanligini anig-
lang:
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a) 3x+15=4(x-8) ; b) 2x+4=4; d) 2(x-5)=3x;

e) xX4=0; f) X*+16=0; g) (2x+7)(x-2)=0.
1.13. Quyidagi to‘plam elementlarini ko‘rsating:
a) {, £, gt  b) {a}; d) {{a}} ; e) 2,
) {2} g) {{a:bh{cdlt 5 h) {{a,b,c},a}.

1.14. 5 ta elementga ega bo‘lgan to‘plam tuzing.
1.15. 5 ta natural son gatnashgan 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 @cA, AcA
deb hisoblanadi. Bu gism to‘plamlar xosmas gism to ‘plamlar
deyiladi. A to‘plamning qolgan barcha gism to‘plamlari xos
gism to'plamlar deyiladi. n ta elementdan tuzilgan
to‘plamning barcha gism to‘plamlari soni 2" ga teng.

Agar AcB, BcA bo‘lsa, A=B deyiladi.

1-misol. A— ikkixonali 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-misol A={1,2,3}, 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' A:{a, b’ C, d’ e’j; g’ k)’ B={a, !3 k}) C={b: d! gs ks t}!
D={a, I}, E={e, f, k, g} to‘plamlar berilgan.

a) Ularning qaysilari A to‘plamning xos gism to‘plami
bo‘ladi?

b) D to‘plam C to’plamning gism 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 ga bo‘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 gism to‘plamlarini
hosil giling. ,

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‘plami;

d) E — toshkentlik olimlar to‘plami, F' — O‘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 aniglang.

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 gism to‘plamlarning 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,b,c,d}, B={a,c,d} ; b) A={a,b}, B={a,c.d};

d) A=g, B=@; e) A=0, B={a,b,c};

f) A=2, B={2}, g) A={{a},a, @}, B={a}

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

i) A={{0},0}, B={@.{{0}.0}}. _

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

a) {1;2}c{{1;2;31:{1;3};1;2};

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

d) {13kl 2:35{1:3}: 128

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={l;11;111};

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

e) A={V256; V81; V16} Ba B={2%3%4%?

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 k.arrali bo‘lgan
sonlar to‘plami bo‘lsin. Qaysi to‘plam qaysi to‘plamning
gism to*plami bo‘lishini aniglang. Berilgan to‘plamlar orasida
teng to‘plamlar mavjudmi?
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2.10. Qaysi to‘plamlar juftligidagi to‘plamlar teng:

a) X={3,5,7,9}, ¥ — 2 dan Kkatta, lekin 10 dan kichik
toq sonlar to‘plami;

b) X={4,6,8}, ¥V — 1 dan Kkatta, lekin 9 dan kichik juft
sonlar to‘plami;

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

e) X— tekislikda M va K nuqtalardan bir xil uzoglashgan
nuqtalar to‘plami, ¥ — MK kesmaning o‘rta perpen-
dikulyaridagi nuqtalar to‘plami.

3-§. TO'PLAMLAR USTIDA AMALLAR

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

A va B to‘plamlarning har birida mavjud bo‘lgan x ele-
ment shu to‘plamlarning umumiy elementi deyiladi. A va 'V
to‘plamlarning kesishmasi deb, ularning hamma umumiy
elementlaridan tuzilgan to‘plamga aytiladi. A va B to‘plam-
a) larning kesishma AnB ko ‘rinishda

belgilanadi (1-a rasm), AnB={x|
xe A Ba xec B}

A va B to‘plamlarning
birlashmasi deb, ularning kamida

A B bittasida mavjud bo‘lgan barcha
AnB elementlardan tuzilgan to‘plamga
b) o~ aytiladi. A va B to‘plamlarning
= A N birlashmasi AUB ko‘rinishida
[ — \ belgilanadi (1-b rasm):
\ 7 ] AuB={x] xe A yoki xe B}.
X - S/ A va B to‘plamlarning
AUB ayirmasi deb, A ning B da
mavjud bo‘lmagan barcha ele-
d) mentlaridan tuzilgan to‘plamga
aytiladi. A va B to‘plamlarning
ayirmasi A\B ko‘rinishda
belgilanadi (1-d rasm):
A\B={x] xe A Ba x¢ B}.
A\B Agar BcA bo'lsa, A\B to‘plam
B to‘plamning to ‘Idiruvchisi de-
1-rasm. yiladi va B' bilan belgilanadi.

1-misol. A={a,b,c,def} va B={b,d,egh} to‘plamlar
berilgan. Ularning kesishmasini toping.

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

Shuning uchun, AnB={b,d,e}.

2-misol. A={x-%<x <7} B={x- %Sx <2}
to‘plamlarning kesishmasi, birlashmasi va ayirmasini toping
(2-rasm). ,

Yechish AnB={x-+<x<J} AUB=(xF<x<2);

A\B={ x}- < x <~ ). (-pasm).

LLLLLLLL
MERNNSNNNNA\,

3 4 4
2-rasm.

3-misol. Agar AcB bo‘lsa, AUB=B bo‘ladi. Isbotlang.

Isbot. AcB bo‘lsin. a) AuBcB ni ko‘rsatamiz. xe AUB
bo‘Isin. U holda xe A yoki xe B bo‘ladi. Agar xeA bo‘lsa,
AcB ekanidan xe B ekani kelib chigadi, ikkita holda ham
AUB ning har ganday elementi B ning ham elementidir.
Demak, AuBcB.

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

Shunday gilib, AUBcB, BcAuUB. Bular esa B= AUB
ekanini tasdiglaydi. Isbot bo‘ldi.

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

3.2. A — 18 ning hamma natural bo‘luvchilari to‘plami,
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 sonlar to‘plami bo‘lsa, K=PnS to‘plamga qaysi sonlar
kiradi: ‘

a) 21eK; b) 32eK; d) 7¢K; €) 17¢K deyish to‘g‘rimi?

3.4. «Matematika» va «grammatika» so‘zlaridagi harf-
lar to‘plamini tuzing. Bu to‘plamlar kesishmasini toping.
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3.5.[1;5] va [3;7] kesmalarning kesishmasini toping.

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

3.7. A={n| ne N,n<5} va B={n| ne N,n>7} to‘plamlar
birlashmasini toping: a) 4e AUB; b) -3 AUB; v) 6e AUB
deyish to‘g‘rimi?

3.8. Agar a) A={x|x=8k, ke Z}, B={x] x=8/-4, [e Z};

b) A={x] x=06k-1, ke Z}, B={x| x=6/+4, le Z} bo‘lsa
AuUB ni toping.

3.9. A={2:4;6;8;----40}, B={1.3;5;7;---37}, C={{a;b},
{c;d}, {eif}, {g,h}} to‘plamlarning har biridagi elementlar
sonini aniglang. 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. ngidagi to‘glamlarda nechtadan element mavjud:
a) Au(BuC); ) (CuB)u(A); d) An(BuC);

e) Au(BnC); f) An(BnC) ;  g) Bn(AUC) n?

3.11. A={x] -5< x <10}, B={x xeN, 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 ][I kesishuvchi to‘plamlar bo‘lsin. Eyler-
Venn diagrammalari yordamida C\/ , II\C, (C\)u(I\C)
larni tasvirlang.

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

a) 4eN’; b) 0eN’; d) 13eN; e) -8 N
f) -5,3¢ N’; g) Og N7?

3.15. A={x] x=2k+1, keZ} to‘plamning Z to‘plamga
to‘ldiruvchisini toping.

3.16. A={x] x=3k, keZ} to‘plamning Z to‘plamga
to‘ldiruvchisini toping.

3.17. Agar AcU, BcU bo‘lsa, quyidagi tengliklar o‘rinli
bo‘lishini isbotlang:

a) (AuB)=A'nB’; b) (AnB)’=A'UB’. (Izoh: U ga
to‘ldirish deb tushunilsin).

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

isbotlang.

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

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

n(A) bilan A to‘plam elementlarining sonini belgilaymiz.
Har ganday A va B chekli to‘plamlar uchun
n(AUB)=n(A)+n(B)-n(AnB) tenglik to‘g ri.

Mis ol 50 o‘quvchining 37 tasi ingliz tilini, 17 tasi esa
nemis tilini o‘rganayapti. Agar 50 o‘quvchining har biri shu
ikki tilning kamida bittasini o‘rganayotgan bo‘lsa, necha
o‘quvchi ikkala tilni ham o‘rganayapti?

Yechish. A — barcha o‘quvchilar to‘plami, B — ingliz
tilini o‘rganayotgan o‘quvchilar to‘plami, C esa nemis tilini
o‘rganayotgan o‘quvchilar to‘plami bo‘lsin. n(A)=50,
n(B)=37, n(C)=17 larga egamiz. Masala mazmunidan,
n(BNC) ni topish lozimligini ko‘ramiz. Tushunarliki, A=BUC.
n(BUC)=n(B)+n(C-n(BNC) tenglikdan 50=37+17-n(BNC)
yoki n(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 giziqadi. Ikkala fanga ham gizigadigan o‘quvchilar
soni nechta bo‘lishi mumkin? (Ko‘rsatma: Ikkala fanga
ham gizigmaydigan 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
qizigadi. Agar har bir o‘quvchi shaxmatga yokl_ shashl;aga
qizigsa, ham shashkaga, ham shaxmatga giziqadigan
o‘quvchilar nechta?

11



5-§. TO‘PLAMLAR USTIDA BARCHA AMALLARGA
DOIR MASALALAR

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

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

b) A={x x=2n,neN},  B={x x="31 ne NJ;

d) A={x| x=51n, neN}, B= {x] x=2n, ne N};

e) A={xl =, neN},  B={x x=2, neN};

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

a) P={x] %’ <x<V8), Q=ir g—g <x<3.2);

b) P=( - 3 <x<3}, Q=4 V2<x<P};

11 19
Y Poi g <x< g ) Q=(x X< x<32y;
e) P={x ;j<x< =<}, Q={Y V2 < x<10}.

5.3. Quyidagi tengliklarni isbotlang:

a) AnB=BnA; b) (AnB)nC= :
d) Agar AcB bo‘lsa, AnBzﬁz;( )c)CAfix@m:(goC),
f) ANA=A. ’
5.)4AQ1]1?’yic]i§1g1ixtengliklarni isbotlang:

a) AuB=BuUA; b) (Au = ;
d) AcB bo‘lsa, AUB=B ; e)) zngQB-—}XC AU
£) 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) AFnA=0s: ) @’=U:
b) AFUA=U: UF =0,
d) (AFnBF)= AF UBF; E; (A\B)\C=A\(BuC);

e) (AuB) F =AF~BF; i) (A\B)uB= AUB.
6-8. MATEMATIK MANTIQ ELEMENTLARI

1) = — agar ..... bo‘lsa, u holda ....... bo‘ladi. P=Q —
agar P bo‘lsa, Q bo ladi (P dan Q kelib chigadi);

2) & — teng k_uchhlik ReQ, R vaQ teng kuchli (R
dan Q kelib chiqadi va aksincha);
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3) v — diz’yunksiya («yoki» amali);

4) A — kon’yuksiya («va» amali);

5) V — ixtiyoriy, barcha;

6) 3 — shunday mavjud;

7) A — mavjud emas.

| -misol. Agara>b va b>cbo'lsa, a>c bo‘ladi.

(a>b)A(b>c) = (a>c).
2-misol a>bbo'lsa, a+c>b+c ho'ladi.

(a>b) = (at+c>b+o).
3-misol. a=0yokib=0bo'lsa, ab=0 bo‘ladi va
aksincha ab=0 bo’lsa, a=0 yoki b=0 bo‘ladi:

(ab=0) & ((a=0)v(b=0)).
4-misol. a>0 va b>0bo’lsa, ab>0 bo*ladi.
(a>0)A(b>0) = (ab>0).
5-misol. Ixtiyoriy x haqiqiy soni son uchun x| = X.
vxeR:|x = x

6-misol. Ixtiyoriy @ =0 son uchun, shunday xe R son
mavjudki, x’=a bo‘ladi.v ¢20, 3 xe Rt =g

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

6.1. Ixtiyoriy @=0 uchun, Va=x tenglik o‘rinli bo‘ladigan
x haqiqiy son mavjud.

6.2. a<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 a 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 a’+b*+c’=0 bo’lsa, a=b=c=0 bo‘ladi va
aksincha, a=b=c=0 bo’lsa, a*+b*+c*=0 bo‘ladi.

6.7. Har ganday n natural sonni olmaylik, n=2k-1I yoki
n=2k bo‘ladigan k natural son mavjud.

6.8. Ixtiyoriy 1, k natural sonlar uchun, n*+k’e Nbo’ladi.

6.9. Ixtiyoriy n, k natural sonlar uchun, n*~k* butun son
bo‘ladi.

6.10. a<0 bo‘lsa, x’=a tenglik to‘g‘ri bo‘ladigan haqiqiy
X son mavjud emas.
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II b o b. 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+152-93-(96-125-82215:9).

1.7. 79348-64-84:28+6539:13-11005.

1.8. 3121350—-(15125:25+302-804—(3044+2056):17)-9.
1.9. (110292:14:101+4129-3127)-(1237-23138:23).
1.10. 4097-7-7659+64-105-6992:38:23.

Bo‘linish alomatlarining tadbiqiga doir misollar

1.11. 1 dan 25 gacha bo‘lgan natural sonlar gatoridagi 6
ga bo‘linmaydigan natural sonlar to‘plamini tuzing.

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

1.13. 15121, 117342, 1897524, 2134579, 31445698
sonlari orasidan 6 ga bo‘linadigan natural sonlar to‘plamini
tuzing.

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

1.14. Tasdiq to‘g ‘rimi:

a) 2eA, ; f) 25¢A, ; j) 15342749 A, ;
b) 2€A, ; g) 36A, ; k) 15342724eA,;
d) 6eA, ; h) 41eA, ; ) 15342824e A,;
e) lleA, ; i) 422¢ A, ; m) 4343242 A, ?

1.15. 11-12-13-14-15-16 soni A, A, A, A A A A,
A, A, A to‘plamlarning qaysﬂanga tegls‘iﬂl

1.16." 123idens ‘8:9¢ A, bo‘lsa, k=2431 bo‘lishi mum-
kinmi? ke {15;18} bo*lishi mumkinmi?

1.17." 3-5-7e A, bo‘lsa, k ning gabul qilishi mumkin
bo‘lgan barcha qiymatlarini toping.

1.18. A,n A, AN A,, A;n A, larni toping.
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1.19. A,UA =A, tenglik to'g rimi?

1.20. ae A, be A, bo‘lsa, a+be A, bo‘lishi mumkinmi?

1.21. Sonlarni tub ko‘paytuvchilarga ajrating: 10; 100;
1000; 10000; 100000; 1000000. Qanday xulosaga kelish

mumkin?

1.22. Sonlarni 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) 2:322%6%; ) 1818:155;  j) 15%17:21%;

b)4-579; g 17-1925; k) 27%11:3%;

d) 3-57-11; h)3*+4%53; 1) 33-34.43%;

e) 13-13-27 ; i) 31%33-37>39; m)117-118-119°.

Tub ko*paytuvchilarga ajratishning tadbiqlariga doir
misollar

1.25. Sonning bo‘luvchilarini toping:

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

1.26. Sonlarning umumiy bo‘luvchilarini toping:
a) 209 va 143; b) 209 va 2431; d) 143 va 2717; e) 2431 va
2717.

1.27. Sonlarning eng katta umumiy bo‘luvchisini toping:

a) 40 va 45; f) 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; i) 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) 11,12va25; k) 1llva 121;

d)143val144; h)14,16val9; Dn,n+lvan+t2 (neN);

€)250 va 131; i) 63, 130 va 800; m) n, n+2 va n+4 (ne N)?
15



1.29. Sonlarning eng kichik umumiy karralisini toping:
a)84,42va2l; f£)50,125val75; j) 33,36 va4s;

b) 70,80 va90; g)48,92va’5; k) 100, 150 va 250;
d) 17,51 va 289; h) 10, 21 va 3600; 1) 80, 240 va 360;
e)l1,12val3; 1i)18,19va24; m) 34, 51 va 65.

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

a) 2}, 3?vals5; f)7*3;46val5;

b)2%3%va7; g)3%4;36va79;

d) 8, 13*va5~;  hy3% L1* va 13%;

e) 122, 15val ; i) 114 13°va 100%.

1.31. © (@) bilan ae N ning hamma natural bo‘luvchilari
sonini belgilaymiz. a = p* - p,* - p,”* - p ™ bo‘lsa, W(a)=
=(o, +1)(a,t1)(c +1) bo ladi. Quy1dagllarm toping:
a)t(81); D w@0d); ) u2-6-7); n)e(ll-13-17);
b) ©(91); g) 1(680); k)t(2*-3*-5); o) 1(19*-23-29);
d) ©(512); h) ©(13860); 1) ©(4*-6-15); p) t(121-11%);
e) 7(1001); i)7(13800); m) ©(13-100-55); q) t(144-11%).

1.32. Sonlarning umumiy bo‘luvchisi nechta:

a) 18 va 54; f) 63 va 72; 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; 1) 26, 65 va 130; m) 40, 60 va 1007

1.33. Sonlarning umumiy bo‘luvchilarini toping:

a) 13-17 va 13%17-19; b) 17-19-23 va 17%-19-23%-1849.

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); T (EKUB(25;5)) + T (EKUK(10;35));

v) EKUK(EKUK (1 (144);51);18) — T (42);

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

Yevklid algoritmini tadbiq etishga doir misollar

1.36. Sonlarning 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; i) 78999 va 80000; m) 1000 va 999.
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1.37. Quyidagi sonlar o‘zaro tubmi:
a) 60 va72;b) 55 va7l;d) 732 va 648; e) 111 va 117
1.38. EKUB(a;b)- EKUK(a;b)=a-b (aeN, beN)

tenglikdan foydalanib, quyidagi sonlarning 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 va854; 1) 113 va 9881;

e) 827 va 953 ; i) 887 va 6663 ; m) 875 va 1346.
1.39. Sonlarning o‘zaro tub ekanligini isbotlang:

a) 911 va 130177 ;  b) 811 va 10403.

1.40. Hisoblang: T(EKUB(991;659;647+367)) .

2-§. BUTUN SONLAR

Hisoblang:

2.1. 143+(—42+85-52)-9-124;

2.2. -56-((-43+54)-65:5-82);

2.3. —-53-(44+86-200-5+300:(-6));
2.4. 660:(—88+44+92:2)+840:(-3);
2.5. 48-(-86-2-95)+(-842)-31.
Qoldigli bo‘lishga doir misollar

2.6. a ni b ga goldiqli bo‘ling:

a) a:?O, bh=3 5 d) G:ZOO, b=17 ;

b) a=180, b=9 ; e) a=76, b=9.

2.7. a ni b ga qoldiqli bo‘ling:

a) ﬂ=5, b=9 3 d) a-_—9, b—_‘ls B

b) a=11, b=23; e)a=4, b=75.

28.anibga qoldlqh bo‘ling:

a) a=—-81, b=75; f)a=-33,b=7; j)a=15,b=43;
b) a=-5, b=9 ; g) a=-48,b=6; k)a=27,b6=9;
d)a=-41,b=7; h)a=-6,b=48; 1)a=33,b=32;
e)a=-35,b=7; i)a=-8,b=24; m)a=108, b=36.
2.9, aeN, beN bo’ lib, a=bg+r (geZ, reN, 0sr<b)

bo‘lsin. -a ni & ga bo‘lishda Hosil bo‘lat:hgarl“‘“fo:[I!;L\s'rzrww
bo‘linma ¢, ni va qoldiq J:im toping: 2|

2.10. a ni b ga bo‘lishdagi qolﬂlqm topmg e

a) a=81932, b=9 ; f) a=4341,/b=3" )a,.lll b—ll e

b) a=25,b=75; g)a=144,5=6; k) a=-11, b*lll

d) a=—4, b=49; h)a=-15, |»b--ll 1) a=-9; b=3;

e)a=-49,b=4; 1) a=-13, b—35 m) a= —3 b=9. _
- 208 19yt §
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2.11. Quyidagi tenglik goldigli bo‘lishni ifodalaydimi:
a) 21=3-4+9; ) 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?

Tagqqoslama va uning ayrim tadbiqlariga doir misollar

acZ, be Z, me Nbo'lsin. a va b larni m ga bo‘lishda bir
xil goldiq hosil bo‘lsa, a va b sonlari m modul bo‘yicha
tagqoslanadi (m modul bo‘yicha teng qoldigli) deyiladi.

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

a=b (mod m). (1)

(1) munosabat tagqoslama deb ataladi.

1-teorema. a=b (mod m) =(a-b) m.

2-teorema. (a-b) m= a=b(mod m).

3-teorema. Agar a=b(mod m) va c=d(mod m)
bo‘lsa, quyidagi tagqoslamalar to‘g‘ri bo‘ladi:
a+tc=b+d(mod m);
a—c=bt+d(mod m);
a-c=b-d(mod m).
Natijalar: 1. a=a(mod m);
2. a=b(mod m) = a'=b"(mod m), ne N,
3. a=b(mod m) = c¢-a=c-b(mod m), ceZ
4. Agar a=b(mod m) Ba c=d(mod m) bo‘lsa,
ixtiyoriy #,, n,e Z uchun n.a+n,c =
= n b+n,d (mod m) bo‘ladi.
I-misol. 222255 sonini 7 ga bo‘lishda hosil bo‘ladigan
goldigni toping.
Yechish. 2222 ni 7 ga qoldiqli bo‘lamiz: 2222=7-317+3.
Bundan, 2222=3(mod 7) ni olamiz. Hosil bo‘lgan

tagqoslamaning har ikki tomonini 5555 — darajaga
ko‘taramiz (2-natija):
222255535555 (mod 7).

Bu taqqgoslama izlanayotgan goldiq 3*** ni 7 ga bo‘lishdan
hosil bo‘ladigan goldiq bilan bir xil ekanligini ko‘rsatadi.
35555 ni 7 ga bo‘lishda hosil bo‘ladigan qoldigni topamiz.
Buning uchun 3 ning dastlabki bir nechta darajalarini 7 ga
bo‘lishda ganday qoldiglar hosil bo‘lishini kuzataylik:
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3'=3(mod 7); 3?=3-3=9=2(mod 7); 3°=2-3=6(mod 7);
3%=6 - 3=18=4(mod 7); 3°=4-3=12=5(mod 7);
36=5-3=15=1(mod 7).

35=1(mod 7) ga ega bo‘dik. Bundan, 3%=1%(mod 7) ke N
( 2 ) ni olamiz.

Endi 5555 ni 6 ga bo‘lamiz: 5555=6-925+35.

U holda 3%%35=36925+3=36925.35%=].3°=5(mod 7).

Shunday qilib, izlanayotgan qoldiq 5 ga teng.

2-misol 297%soni 13 ga bo‘'linadi. Shuni
isbotlang.

Isbot. 2'=13+3 va 7°=49=13-4-3 bo‘lgani uchun
2'=3(mod 13), 7=-3(mod 13) larga egamiz. Oxirgi har bir
tagqoslamani 15 darajaga ko‘tarib, ularni hadma-had
qo‘shamiz: 2%+7%°= 0 (mod13).

Demak, 2°°+7*°soni 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. ne{3,5,9} bo‘lsin. n ning qaysi giymatlarida
tagqoslama to‘g‘ri bo‘ladi:

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=11(mod n) ?

2.14. 5% ni 24 ga bo‘lishda hosil bo‘ladigan qoldigni
toping.

2.15. 333355 nj 5 ga bo‘lishda hosil bo‘ladigan qoldigni
toping.

2.16. 77" ning oxirgi ragamini toping.

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

7'=7. 7°%=*7; Takrorlanish sodir bo‘ldi.

72=49; 76=*9; (qadam 4 gateng).

72=#3; 7'=*3; Kuzatuv quyidagi xulosani chigarishga

74=*]: 78=*1,  imkon beradi. :

*7, agar n=1 (mod 4).,

Tn = *9, agar n=2 (mod 4)., 3)
*3, agar n=3 (mod 4).,
*1, agar n=0 (mod 4).,
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Endi n=7" ni 4 ga bo‘lishda hosil bo‘ladigan qoldigni
aniglaymiz:

7'=3(mod 4); 7°=3-7=1(mod 4); 7*=1(mod 4);
777=72-3R+|=72-38,7E] 7-=-3(m0d 4)

7"=3(mod 4) bo‘lgani uchun, (3) ga asosan 77 =*3.
Shunday gilib, oxirgi ragam 3 ekan.

2.17. Sonning oxirgi raqamini toping:

a) 8% : f) 555222, j) 10001°", neN;
B} LI3% g) 3334+%, k) 1005'%5 pe Z;
d) 14457, h) 1111°%; 1) 88%:

e) 20027 i) 9992479, m) 6™,

2.18. Ixtiyoriy n natural son uchun »°-n soni 5 ga
bo‘linishini isbotlang.

Isbot: n - ixtiyoriy natural son bo‘lsin. n ni 5 ga bo‘lamiz.

Agar n=0(mod 5) bo‘lsa, n*-n=0"-0=0(mod 5) bo’ladi.

Agar n=1(mod 5) bo‘lsa, n’-n=1"-1=0(mod 5) bo’ladi.

Agar n=2(mod 5) bo‘lsa, n°*—n=2°-2=30=0 (mod 5)
bo’ladi.

Agar n=3(mod 5) bo‘lsa, n’-n=3°-3=240=0 (mod 5)
bo’ladi.

Agar n=4(mod 5) bo’lsa, n°-—n=4"-4=1020=0 (mod 5)
bo‘ladi. n ning har ganday giymatida, n’-n=0(mod 5) ekanini
ko ‘ramiz. Demak, Vre N uchun (n*-n)5 ga qoldigsiz bo‘linadi.

2.19. n ning barcha butun giymatlarida (n*+11#) soni 6
ga goldigsiz bo‘linishini isbotlang.

2.20. n ning barcha butun giymatlarida n’-n soni 3 ga
goldigsiz bo‘linishini isbotlang.

2.21. n’+1 soni n ning ixtiyoriy butun giymatida 3 ga
bo‘linmasligini isbotlang,

2.22. n ning barcha natural giymatlarida n(n*+1) soni 7
ga bo‘linishini isbotlang,

2.23. 127*'+11>*2 soni n ning har ganday natural
gaymatida 133 ga bo‘linishini isbotlang.

2.24. p soni 3 dan katta tub soni bo‘lsa, p 1 soni 24 ga
bo‘linadi. Isbotlang.

2.25. p va q sonlari 3 dan katta tub sonlar bo‘lsa, p>—¢*
soni 24 ga bo‘linadi. Isbotlang.
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Matematik induksiya metodi yordamida sonlarning
bo‘linishini isbotlashga doir misollar

M is o l. n ning barcha natural giymatlari 4"+15n -1 soni
9 ga bo‘linadi. Isbotlang.

Isbot.n=1 da 4'+15n—-1=18 soni 9 ga bo‘linadi.
4"+15n—1 soni n=k da 9 ga bo‘linadi deb faraz gilamiz

va n=k+1 bo‘lganda ham 4"+151-1 soni 9 ga bo‘linishini
ko‘rsatamiz:

n=k+1 bo‘lsa, 4"+15n-1=4"*"+15(k+1)-1=4-4*+15k+14=
=4(4*+15k—1)-60k+4+15k+14=4(4*+15k-1)-45k+18=
=4(4*+15k-1)+9(2-5k) 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"+15n-1
soni n ning barcha natural giymatlarida 9 ga bo‘linadi. Shu
bilan da’vo isbot bo‘ldi.

2.26. 4"+15n—-1 soni n ning barcha natural giymatlarida
3 ga bo‘linishini isbotlang.

2.27. n*+5n soni ixtiyoriy natural n da 6 ga bo‘linishini
isbotlang.

2.28. 7'+3n-1 ning 9 ga bo'linishini isbotlang, bunda
ne N,

2.29. 6**+19"-2"*" ning 17 ga bo‘linishini isbotlang, bunda
neN,

2.30. Barcha ne N lar uchun (2n-1)*-(2n-1) sonining 24
ga bo‘linishini isbotlang.

2.31. n*+11n soni ixtiyoriy neN da 6 ga bo‘linishini
isbotlang.

2.32. n*(n*+1) conining 4 ga bolinishini isbotlang, bunda
ne N.

2.33. n(2n+1)(7n+1) soni 6 ga bo‘linishini isbotlang
(neN).

2.34., 2"+2"' soni 6 ga bo‘linishini isbotlang (ne N).
2.35. n*(n*-1) soni 12 ga bo‘linishini isbotlang (ne N).
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Endi n=7"" ni 4 ga bo‘lishda hosil bo‘ladigan qoldigni
aniglaymiz:

7'=3(mod 4); 7°=3.7=1(mod 4);  7¥=I1(mod 4);

777=7%38+1=27238.7=1.7=3(mod 4).

77=3(mod 4) bo‘lgani uchun, (3) ga asosan 777 =%3,

Shunday qilib, oxirgi ragam 3 ekan.

2.17. Sonning oxirgi raqamini toping:

a) 8%; £y 35582 j) 100017, ne N;
b) 113%"; g) 33349, k) 1005'%% ne Z;
d) 144555;; h) 1111""";’ 1) 8%

e) 20027 i) 9992%%%. m) 67;

2.18. Ixtiyoriy n natural son uchun »’-n soni 5 ga
bo‘linishini isbotlang.

Isbot: n - ixtiyoriy natural son bo‘lsin. 7 ni 5 ga bo‘lamiz.

Agar n=0(mod 5) bo‘lsa, n°-n=0"-0=0(mod 5) bo’ladi.

Agar n=1(mod 5) bo‘lsa, n°-n=1°"-1=0(mod 5) bo’ladi.

Agar n=2(mod 5) bo‘lsa, n*-n=2"-2=30=0 (mod 5)
bo’ladi.

Agar n=3(mod 5) bo‘lsa, n"-n=3-3=240=0 (mod 5)
bo’ladi.

Agar n=4(mod 5) bo’lsa, n°~n=4"-4=1020=0 (mod 5)
bo‘ladi. n ning har ganday giymatida, n°~n=0(mod 5) ekanini
ko‘ramiz. Demak, Ve N uchun (#°-n)5 ga qoldigsiz bo‘linadi.

2.19. n ning barcha butun giymatlarida (n’+11n) soni 6
ga goldigsiz bo‘linishini isbotlang.

2.20. n ning barcha butun giymatlarida n’>-n soni 3 ga
goldigsiz bo‘linishini isbotlang.

2.21. n’*+1 soni n ning ixtiyoriy butun giymatida 3 ga
bo‘linmasligini isbotlang.

2.22. n ning barcha natural giymatlarida n(n*+1) soni 7
ga bo‘linishini isbotlang.

2.23. 12**'+11**? soni n ning har ganday natural
gaymatida 133 ga bo‘linishini isbotlang.

2.24. p soni 3 dan katta tub soni bo‘lsa, p 21 soni 24 ga
bo‘linadi. Isbotlang.

2.25. p va g sonlari 3 dan katta tub sonlar bo‘lsa, p’~¢’
soni 24 ga bo‘linadi. Isbotlang.
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Matematik induksiya metodi yordamida sonlarning
bo‘linishini isbotlashga doir misollar

M is ol. n ning barcha natural qiymatlari 4"+ 152 -1 soni
9 ga bo‘linadi. Isbotlang.

Isbot.n=1 da 4"+15n—1=18 soni 9 ga bo‘linadi.

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

n=k+1 bo‘lsa, 4"+ 15n-1=4*"+15(k+1)-1=4-4*+15k+14=
=4(4*+15k-1)-60k+4+15k+14=4(4"+15k-1)-45k+18=
=4(4*+15k-1)+9(2-5k) 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"+15n-1
soni n ning barcha natural giymatlarida 9 ga bo‘linadi. Shu
bilan da’vo isbot bo‘ldi.

2.26. 4"+15n~-1 soni n ning barcha natural qiymatlarida
3 ga bo‘linishini isbotlang.
~ 2.27. n’+5n soni ixtiyoriy natural n da 6 ga bo‘linishini
isbotlang.

2.28. 7"+3n-1 ning 9 ga bo‘linishini isbotlang, bunda
ne N.

2.29. 6+19"-2"" ning 17 ga bo‘linishini isbotlang, bunda
ne N,

2.30. Barcha ne N lar uchun (2n-1)*-(2n-1) sonining 24
ga bo‘linishini isbotlang.
~2.31. ’+11n soni ixtiyoriy ne N da 6 ga bo‘linishini
isbotlang.

2.32. n*(n*+ 1) conining 4 ga bo‘linishini isbotlang, bunda
neN.

2.33. n(2n+1)(7n+1) soni 6 ga bo‘linishini isbotlang
(neN).

2.34. 2"+2"' soni 6 ga bo‘linishini isbotlang (ne N).

2.35. n*(n*>-1) soni 12 ga bo‘linishini isbotlang (ne N).
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3-§. RATSIONAL SONLAR

Oddiy kasrlar va ular ustida amallar

3.1. Amallarni bajaring:

3)7483+3£'56§ g)%+%; l)%-—ll—ng;
- R4 m
d)%+—13%; i)%-%g; n)T?T'TIST’
e)%§+%%: j)l%"ﬁ'gl; O)é—gzh—s,

p U2 38 . gyl .2 pLAL

3.2. Ifodaning giymatini toping:

b (364123 )- (s + 1) (20d - 103 - & -3k )

13 47.,1
m) 846 %4 1B

Amallarni bajaring:

3.3.3)2:—%—+3T'2+l 5 :6+6:L2:
b) 671-3-3% 5‘§[+2_52'4T‘72‘
d) 2%-48_%‘—3-1—‘8+5%:%;
) 134114 +16-% 1%+19{T:2i§.
34.a) 3—‘.12——7%+5%+43§_) 24
by (52 +181--73): 162
d) (12%-»1%-3%@%).(2%-%—%):
483 63— r-23-+ 15 (14 1-13:26
R R (= aER )
b) (8%—3%+4%«—8%):(43‘:———2%):
d) (1%-%%%- %):(8%—+3~'§),
23 6%+1T13-1739-5§—-51—56).
. 23-33-44-41 |
11%:4—‘7}
5 28%—:]131—1%;2%:% ;
16~ 44
N 23: 3+ ] |
T2-=1754:24
NG IS
4-1sl:21
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3-§. RATSIONAL SONLAR Amallarni bajaring:

Oddiy kasrlar va ular ustida amallar 33.2) 2: % a4 3T 2+1L1:6+6: % ,
3.1. Amallarni bajaring: b) 6—)1—-8—3—2-5—%+2—.2--4_7;
)3+ 16 17,13, ns. 1. 32 75 12
457450 187 36" 5 151 ° d) 2L .48-33.1,55.7.
177 R __17 121l ¢ PR
b -2 B B-qc ™ P04 oBlialiel 120l L
17, 18. 15 7. 9 15 .
d) 11+33; T ) 13 Tor ¢ 340 34-22453 443 24
18, 59 379, 19.15. 5 L 55). 162
) "8’ Vi B )34’ b)(53-+184--75): 163
plll2_ 38 . 1,9 . ;L. 4 (123+1%-33423):(2L-2-T);
150 ~150 ° 7151 T 153 ° 49 7 3 23 & .5 2¢1 74
N 9863 F-25-+15(13--5-13 26)
3.2. Ifodaning qiymatini toping:
3 5 3 2 5). 3 .21 .5 ).(-L.13.3)
o fish-23)- 303 (055 ) 5.0 2k 3-1h 4132
4 3 P 11 3_3 a1 d_ 33 .42 gl1).4l_23
b) (36-4-1235)- (12 + 1)+ (201 - 10-3 - -3k ): b (8%-33+42-81)(4L-23)
d) 18 . 13,55 .8). (gl (3L
4
043 )-brpe 1)) (i esded) oot
5.3 sl 1 s 3 _5 3
) 25 0g*ly-lagPr-Iyw;
13 5 13)]).
e)56221—-—|(1-56—+2-}%)+[27-3—0—(15—1—2—12—2-0)]}, 433 44 41
3.6. a) > 24 A I
4 3. 3 2 1 aB.al, 112:44
O e e S & 933353 3gg’ P A,
msli12:sL.3. p(ille1B).o:12 by — 25 BFrTOFIY
VSl iSagys Dlgg+izg)?i 055 1., L
16~ 44
i3 28. 7 4 .4 3.3 7
8 8 1 as 47 p TIPSR I 7B
2 9°39 . . .
3 Lok %z R E I
1 15 2,23)223
13 47.11 .41 (1++22+33)33
16 64" 357" 2 a-1sL:2l



4 il 3 w2
Me=tpgr e 3 a8
f) +22.33,
102 -341 .
3710
9.3ly162-9:22 pi-e1l:gl
) 1 3g+163-9:2F n3-615:65
17L-61 22
"3 3

Quyidagi masalalarni tenglama tuzib yeching:

3.7. a) Ikki sonning yig‘indisi 7—5— ga teng. Sonlar-
dan biri ikkinchisidan 4—‘5‘— ta ortig. Shu sonlarni toping;

b) Uchta sonning yig‘indisi 35% ga teng. Birinchi
son ikkinchisidan 51? ta, uchinchisidan esa 3% ta
ortig. Shu sonlarni toping.

3.8. Uy uchta xonadan iborat. Birinchi xonaning yuza-
si 24%— m? bo‘lib, uy yuzasining % qismini tashkil
etadi. Ikkinchi xonaning yuzasi uchinchi xona yuzasiga
qaraganda 8% m? ortiq. Ikkinchi xonaning yuzasini toping.

3.9. Uch bo‘lak temirning umumiy og‘irligi.

17 kg. Agar birinchi bo‘lakning og'irligini 1-1- ke, ik-
kinchi bo‘lakning og‘irligini esa 2-1 kg kamaytirsak,
uchta bo‘lak temirning hammasi bir xil og‘irlikda bo‘lib
goladi. Har bir bo‘lakning dastlabki og‘irligini toping.

3.10. a) Ikki sonning yig‘indisi 8% ga, ayirmasi

esa 2% ga teng. Shu sonlarni toping;
b) motorli gayiq daryo ogimi bo‘ylab 15—%— km/soat tezlik
bilan, ogimga qarshi esa 8—}7 km/soat bilan yuradi.
Daryo ogimining tezligini toping.
3.11. Ota o*g‘lidan 24 yosh katta. O‘g‘lining yoshi otasi
yoshining 1% gismiga teng. Ota necha yoshda? O‘g‘il-chi?
3.12. Kasrning maxraji uning suratidan 11 ta ortig.
Agar kasrning maxraji uning suratidan 3% marta or-
tig bo‘lsa, shu kasrnl toping.
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3.13. Ikki sonning yig‘indisi 16 ga teng. Agar ik-
kinchi sonning 3]— qismi birinchi sonning —; qismiga
teng bo‘lsa, shu sonlarni 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 garab yo‘lga chigsa, necha soatdan keyin
uchrashadi?

3.16. Birinchi quvur basseynni 5 soatda to‘ldiradi.
Ikkinchi quvur to‘la basseynni 6 soatda bo‘shatadi. Agar

ikkala quvur, bir vaqtda ochilsa, basseyn necha soatdan
keyin to‘ladi (Basseyn bo‘sh edi, deb hisoblansin).

O‘nli kasrlar va ular ustida amallar

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

b) 589,72:16-18,305:7+0,0567:4 ;

d) 3,006-0,3417:34-0,875:125 ;

e) 22,5:3,75+208,45+2,5:0,004 .
3.18. a) (0,1955+0,187):0,085 ;

b) 15,76267:(100,6+42,697) ;

d) (86,9+667,6):(37,1+13,2) ;

e) (9,09-9,0252)-(25,007-12,507).
3.19. a) (0,008+0,992)-(5-0,6-1,4);

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).

4,06 - 0,0058 + 3,3044895 — (0,7584 : 2,37 + 0,0003 : 8).

3.20. 2) 0,03625 - 8(() —2.43 ;

b) 2,045 - 0,033 + 10,518395 — 0,464774 : 0,0562 .
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:(04-02) (34,06 — 33.81) - 4
€) 52— 8T ia  t 648 085 2515
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4 _ (11 3 _ 42
Ms-6p+t 12775 2 .3
) B % B
102 -3 * e
3 2
9 .21 2 _g-92 3 _#zl.e3
1833 +162-9:2& 12 615 :62
g) - l + ;
17L£-641 22
2 "33 3

Quyidagi masalalarni tenglama tuzib yeching:

3.7. a) Ikki sonning yig‘indisi 7% ga teng. Sonlar-
dan biri ikkinchisidan 4-% ta ortiq. Shu sonlarni toping;

b) Uchta sonning yig‘indisi 35% ga teng. Birinchi
son ikkinchisidan 5%— ta, uchinchisidan esa 3% ta
ortig. Shu sonlarni toping.

3.8. Uy uchta xonadan iborat. Birinchi xonaning yuza-
si 24% m? bo‘lib, uy yuzasining % qismini tashkil
etadi. Ikkinchi xonaning yuzasi uchinchi xona yuzasiga
qaraganda 8—5]-3— m? ortiq. Ikkinchi xonaning yuzasini toping.

3.9. Uch bo‘lak temirning umumiy og ‘irligi.

17111— kg. Agar birinchi bo‘lakning og‘irligini 1% kg, ik-
kinchi bo‘lakning og‘irligini esa 21 kg kamaytirsak,
uchta bo‘lak temirning hammasi bir xil og‘irlikda bo‘lib
goladi. Har bir bo‘lakning dastlabki og ‘irligini toping.

3.10. a) Ikki sonning yig‘indisi 8}—}1 ga, ayirmasi
esa 2% ga teng. Shu sonlarni toping;
b) motorli qayiq daryo oqimi bo‘ylab 15—5— km/soat tezlik
bilan, ogimga garshi esa 8% km/soat bilan yuradi.
Daryo ogimining 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. Kasrning maxraji uning suratidan 11 ta ortig.
Agar kasrning maxraji uning suratidan 3% marta or-
tiq bo‘lsa, shu kasrni toping.
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3.13. Ikki sonning yig‘indisi 16 ga teng. Agar ik-
kinchi sonning —_],,— gismi birinchi sonning —; gismiga
teng bo‘lsa, shu sonlarni 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 chigsa, necha soatdan keyin
uchrashadi?

3.16. Birinchi quvur basseynni 5 soatda to‘ldiradi.
Ikkinchi quvur to‘la basseynni 6 soatda bo‘shatadi. Agar

ikkala quvur, bir vaqtda ochilsa, basseyn necha soatdan
keyin to‘ladi (Basseyn bo‘sh edi, deb hisoblansin).

O°‘nli kasrlar va ular ustida amallar

Amallarni bajaring:
3.17. a) 4,735:0,5+14,95:1,3-2,121:0,7;
b) 589,72:16-18,305:7+0,0567:4 ;
d) 3.006-0,3417:34-0,875:125 ;
e) 22,5:3,75+208,45+2,5:0,004 .
3.18. a) (0,1955+0,187):0,085 ;
b) 15,76267:(100,6+42,697) ;
d) (86,9+667,6):(37,1+13,2) ;
e) (9,09-9,0252)-(25,007-12,507).
3.19.a) (0,008+0,992)-(5-0,6-1,4);
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).

4,06 - 0,0058 + 3,3044895 — (0,7584 : 2,37 + 0,0003 : 8).
3.20. a) 0,03625 - 80 — 2,43 ’

b) 2,045 - 0,033 + 10,518395 — 0,464774 : 0,0562 )
0,003092 : 0,0001 — 5,188 ’
d) 57,24 - 3,55 + 430,728 g 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
€ 32— 08viy T 64 BB O
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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 bo‘lsa, har bir kema necha tonna
yukni mo‘ljalga yetkazgan?

3.23. Motorli qayiq ogim bo‘yicha 14,5 km/soat tezlik
bilan, ogimga qarshi esa 9,5 km/soat tezlik bilan harakat
giladi. Motorli gayigning turg‘un suvdagi tezligini va
ogimning tezligini toping.

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

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

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

Davriy kasrlar

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

L.1.1.3.1.5 7,236 49 7
TITT T e s 55 1o S a0 g
3 ., 31
400 % 4300

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

9 .18 . 11.39.30.6 .53 .<192 ., 177.
) 1557257 378 65575 738 238 3575 12 T3gps
by 8.25.47. 263 312 | 711 . 52541 .

5°76°32° 250 125 > L 625 0 O 3000

7359 . . 23
45000 3 ~33600
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3.29. Quyidagi sonlar berilgan:
1.1.1.1.3.4.5.11.1p7.3 .15.9
3T T2 0 125006 4507
a) Chekli o‘nli kasrga aylanadigan sonlar to‘plamini
tuzing; o
b) Cheksiz o‘nli kasrga aylanadigan sonlar to‘plamini
tuzing. o
3.30. Quyidagi sonlarni davriy o‘nli kasr ko‘rinishida
yozing:
1a4-.7 .13, 81 15,71 .1 15, 41,
Lildigs ooy iadite ' a3 1o
3.31. Davriy o‘nli kasrni oddiy kasrga aylantiring:
a)0,(3); ) 13,0(48) ; i) 2,(123) ;
b) 0,3(2) ; 2) 0,4) ; k) 2,333(45) ;
d) 0,71(23) ; h) 0,(45) ; 1) 41,8519(504) ;
e) 11,(75) ; i) 3,1(44) ; m) 35,73(4845) .

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

v ;
) i3 0,59
i (% +2,708333..): 2,5 o
) (1,3 + 0,7(6) + 0,(36)) - ET(I)—(]J ?
3B _1).138 +33.0,06
d) (23 i5): 135 565 ) os
3 408651 |
e) 4 2 +%'

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

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

1-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 davrin ta raqz_lmdaq
iborat deb faraz gilaylik (teskari faraz). 2n+1 inchi 1 ni
tanlaymiz. Bu birdan keyin 2n+1 ta ketma-ket nollar keladi:

..100...0 [0] 0...001...
nta nta

Shu o‘rtada turgan 0 ni garaymiz. Bu nol biror davrning
yo boshida, yoki ichida, yoki oxirida keladi. Bu hollarning
hammasida bu davr ajratilgan nollardan tuzilgan «kesma»da
to‘la joylashadi. Demak, davr fagat nollardan tuzilgan.
Bunday bo‘lishi esa sonning tuzilishiga zid. Faraz noto*g’r1.

2 -mis ol V2 somi irratsional son ekanini isbotlang.
[ s b o t. V2 ratsional son deb faraz gilaylik. U holda uni
gisqarmas oddiy kasr ko‘rinishida yozish mumkin:

V2= (%)
( *)dan 2=7':"; ni yoki m’=2n> (**)

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

n2=2k* ni olamiz. Demak, n ham juft ekan. Bu esa, %’— ning
gisqarmas kasr ekanligiga zid. Farazimiz noto‘g‘ri. 22—
irratsional son.

V3+42 T — i
d. 22T N< 26 ning irratsional son emasli-
W mE=n &

gini isbotlang.

4.2. 87 + V350 + Y7 — 5972 irratsional sonmi?

2 V6—412 ST "
3 - sonini trratsionallikka
4 V2W2+3  292-3
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) V13 ; b) V17 ; d) 3V12 ; e) V2 +13.
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4.6. a) a va b sonlar ratsional sonlar;

b) a va b sonlar irratsional sonlar;

d) a ratsional son, b irratsional son bo‘lsa, a+b sonning
ratsional yoki irratsional ekanligi hagida nima deyish
mumkKin?

4.7.a) avab sonlar ratsional sonlar;

b) a va b sonlar irratsional sonlar;

d) a ratsional son, b irratsional son bo‘lsa, a-b sonning
ratsional yoki irratsional ekanligi haqgida nima deyish
mumkin?

4.8. Kasr maxrajidagi irratsionallikni yo‘qoting:

n 2. g 2. 5 2¥2
V3+V5 '’ 3-17 ° 1+V2 +V3°
V3. V3 1 ;
b ’ = 3= = ’
- O Tlan o Yo
1 .o N2
"wmow VTR

4.9. Ifodani soddalashtiring:

Q) V2+v9+4v2: b)V3-_V5_v13+ V48 :

&) (KT +23-VT3+443) @,

4.10. Sonlarni taqqoslang:
a) V2++vV3 vavlil; d) V6 +2V7vaVv10++v21;

b) V3+V7va2V's; e V1T va 5-V3.
4.11. Agarz = VN3 +V2+VV3-V2,
x=YV3+ V2 + V5 -2, bo'lsa, g“—zvax-‘#—x
ifodalarning giymatlarini tagqoslang.
4.12. A = V38 + V1445 + V38 — 3V 1445,
B VI+HNI19-8B3 3
4—+3
sonlarni taqqoslang.

4.13. a va b lar irratsional sonlar bo‘lsin. ce (a;b) shartni
ganoatlantiruvchi c irratsional son mavjudligini isbotlang.
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Isbot. Berilgan kasr davriy va uning davri n ta raqamdan
iborat deb faraz gilaylik (teskari faraz). 2n+1 inchi 1 ni
tanlaymiz. Bu birdan keyin 2n+1 ta ketma-ket nollar keladi:

..100...0 [0] 0...001...
nta nta

Shu o‘rtada turgan 0 ni garaymiz. Bu nol biror davming
yo boshida, yoki ichida, yoki oxirida keladi. Bu hollarning
hammasida bu davr ajratilgan nollardan tuzilgan «kesma»da
to‘la joylashadi. Demak, davr faqat nollardan tuzilgan.
Bunday bo‘lishi esa sonning tuzilishiga zid. Faraz noto*g r1.

2 -mis ol V2 sori irratsional son ekanini isbotlang. _
I s b o t. V2 ratsional son deb faraz gilaylik. U holda uni
gisgarmas oddiy kasr ko ‘rinishida yozish mumkin:

ﬁ:% (*)
(* )dan2=%2 ni yoki m2=2n? (%)

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

n’=2k* ni olamiz. Demak, n ham juft ekan. Bu esa, % ning

gisqarmas kasr ekanligiga zid. Farazimiz noto‘g'ri. 27—
irratsional son.

V3+42 S :
A ——7F— — 2 li-
4.1 NE P 2V 6 ning irratsional son emasli

gini isbotlang.
4.2.V7 + V50 + Y7 - 5V irratsional sonmi?

4.3 V2 _V6—4 V2 sonini irratsionallikka
V22 +3 22 -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)V13 ; pyVI7:  d)31Z; e) V2 + 3.
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4.6. a) a va b sonlar ratsional sonlar;

b) a va b sonlar irratsional sonlar;

d) a ratsional son, b irratsional son bo‘lsa, a+b sonning
ratsional yoki irratsional ekanligi hagida nima deyish
mumkin?

4.7.a) avab sonlar ratsional sonlar;

b) a va b sonlar irratsional sonlar;

d) a ratsional son, b irratsional son bo‘lsa, a-b sonning
ratsional yoki irratsional ekanligi hagida nima deyish
mumkin?

4.8. Kasr maxrajidagi irratsionallikni yo‘qoting:

5 V2 DI 0 22
V3+48 7 3-37 ° T ERER
V3 V3 . I ;
" TSP = ;
Gowm 9 YT
h 1 T 2'\’?
"movs TR

4.9. Ifodani soddalashtiring:
D) V2+V9+4v2; )V3-V5-_V13+ V48 ;

d)(4%f_l+2\/_3—\f1_3+4(§/—3) -B\J—z‘ﬁ“;l .

4.10. Sonlarni tagqoslang:
a) V2+V3 vaVvlil; d) ve+2Tvavi0++v2I;

b) V3+vT7va2y5: e) vIlva5-V5.
4.11. Agarz= V3 + V2 +V¥3 -2,

x=VV3+ V2 +¥V5-V2, bo'lsa, gj—zvax3+x
ifodalarning qiymatlarini taqqoslang.

4.12. A =38 + V1445 + Y38 — 3V 1445 ,

Bo V7T+4NI9-83 3
4—+3
sonlarni taqqoslang.
4.13. a va b lar irratsional sonlar bo‘lsin. ce (q;b) shartni
ganoatlantiruvchi ¢ irratsional son mavjudligini isbotlang.
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4.14. a) Agar p, g — butun sonlar uchun p+gV3=0
bo‘lsa, p=g=0 bo‘lishini isbotlang;

b) agar p, ¢ — butun sonlari uchun p>-94*> =64 bo‘lsa,
p=g=0 bo‘lishini isbotlang;

d) agar p, g — butun sonlari uchun p>~4g¢*=4pq bo‘lsa,
p=¢=0 bo‘lishini isbotlang;

e) a, b, ¢ ratsional sonlar uchun a+b V2+¢c ¥4=0 bo‘lsa,
a=b=c=0 bo'lishini isbotlang.

4.15. o, B larirratsional sonlar, resa ratsional son bo‘lsin.
Quyidagi sonlarning qaysilari ratsional son bo‘lib golishi
mumkin:

a)o+p; bya+tr; dVa; e)Vr; ) o-p;
gVa+r, hvoa+vr?

5-§. HAQIQIY SONLAR
Sonning moduli
Hagqiqiy son a ning moduli lal bilan belgilanadi va
quyidagicha aniglanadi:
3 {a, agar a 2 bo‘lsa,
lal= 1\ _a,  agar a <0 bo'lsa,
5.1. Haqiqiy son a ning moduli nomanfiy son ekanini
isbotlang.
5.2. Tagqoslang:

a)18,71va 8 ; f) -1-3,2l va-3,2 ;
b) 10l vaO; g)lalvaO;

d) I-15,21va 15,2 ; h)-5lalvaO;

e) -6 —%l va -6 %— - i) lal va a.

5.3. Harflarning ko‘rsatilgan giymatlarida ifodaning
giymatini hisoblang:
a) lal+21bl a=-3, b=5 ; b) l-al-2lbl a=-1, b=-2;

—1 — |-3a| +41b] = i 4= o +2b+1 = 5
&) ——gmm =% 0=0; &) g =2 0 4;

f) (~l-aly+21-bP a=1,b=2 .
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5.4. Agar a) |l al=b, b) | al =—-b bo‘lsa, b soni hagida
nima deyish mumkin?

5.5.Agar a)|al=lbl, b)lal=a d) |bl=—b bo‘lsa. a va b
sonlar haqgida nima deyish mumkin?

5.6. Modulning quyidagi xossalarini isbotlang:

a)as|al; f) la+bl <| al+|b] ;

b) —a<|al; g) la=b| <] al+|b] ;

d) |-al=| al ; h) la+b| = | al-|b] ;
e)—al< a<|al;  i)la-bl 2| a-bll .

5.7. Tenglikni isbotlang:

a) la-bl=lal-|b| ; d) |@’|=lal’=a’ ;

b) i'%l' = :—f‘;]’ b#0); e la¥=la=a" neN.
5.8. Ifodani modul belgisisiz yozing:

a) -2 ; f) 13x+7|; ) atlal;

b) pet2] ; g8) F3x+7|; k) 2xt|a-1] ;
d) x+3) h) -3x-9] D 3xyita ;
e) 4| ; DiN; m) 2ty .

5.9. Ifodani modul belgisisiz yozing:

a) pet1+pe-1| ; f) [4x=8|+|x-2|+Ix] ;

b) be-11-21x+2] ; 8) |7x=5+2x-1]+|x-2] ;
d) | 2212 ; h) |7x+51-3x=2+x=3| ;
e) [3x7+dx-5| ; i) [3x—6]+|8x—4|-|13x-20] .
5.10." Ifodani modul belgisisiz yozing:

a) -2 f) 16x=1H4x+1]| ;

b) I3 ; 8) IIx=3—lxll—e=1] ;

d) -3 ; h) |*—{x*+ -3

€) =3t ; 1) [13x+1-Idl—x=2]

5.11. a, b, ¢, d haqiqiy sonlar bir vaqtda nolga teng
Cmasligini 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, b, c lar o‘zaro teng ekanini modul gatnashgan
tengsizlik bilan ifodalang.

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

5.15. Tengsizliklarni yeching:

a) |x-2|<3; b) +2I<3;  d) Bx-1I<4;  e) [4x+3I< 3.
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Sonning butun qismi va kasr gismi. a ning butun gismi
deb, a dan katta bo‘Imagan eng katta butun songa aytiladi. a
ning butun gismi [«@] bilan belgilanadi.

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

l-misol {4—5_i] = 6 tenglamani yeching.

Y echish Sonning butun gismi ta’rifiga ko‘ra
6 < 45—_x < 7 bo‘lishi lozim. Bundan 30 < 4 — x < 35

yoki—31 <x < -26 ni olamiz. Hosil gilingan tengsizliklardan

ixtiyoriy bittasi yordamida qolganlarini hosil gilish mumkin

bo‘lganligi sababli, -31 < x < —26 shartni ganoatlantiruvchi

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

2-misol {2"—;1] = 3x tenglamani yeching.

: *q .
Yechish. x* son PXT—I—F 3x* tenglamaning
yechimi bo‘Isin.

U holda, 3x* soni butun son bo‘ladi. Sonning butun
gismi ta’rifiga ko‘ra, 3x* < -%x—;i!« < 3x*+1 tengsizlikka

yoki ——4‘?’— < 4t = -% tengsizlikka ega bo‘lamiz. Oxirgi

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

5.16. Sonning butun gismini toping:

a)[2,8]; d[0]; D[-151; hy[xl: j)NI51;
b[21; e [09]; g [-021; i)l K HY

5.17. Hisoblang:
a) 100'[—%-]; e) [125—]+ 5-76—; h) [100
w12 + 53] 0 8- b [455]"

d) [12—%]+ 55 o [19Y -7
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5.18. Tenglamani yeching:
g [ZE—L 5. d) [2x+4]=-

b)[3X-1]=15;
5.19. Tenglamani yeching:

a) x-i =x: d) [-zi;—l—]=2x;

b) 3";' ——x; &) B+ 1]=-%.

5.20. Agar n nomanfiy butun son bo‘lsa, [nx] n[x]
bo‘lishini isbotlang.

Nisbat. Proporsiya. Foiz.

e) [3x—1]=—4.

5.21. Quyidagi nisbatlardan proporsiya tuzish mumkinmi:
Q) 42:14 va 72:24;  d) 3,521 va 21 131
b) 78:13 va 60:12; e) 0,1:0,02 va 4:0,8 ?

5.22. Proporsiyaning noma’lum hadini toping:

@) x:12=43-:74 5 B 3Li04-xi1d;
3 1IN = I
b) x: 17_1 s @104:35 -0

d) 6L x=65 4.1 h) 156:2,88=2,6:x;

e)O,38:x =4—i:1%; ) 1,25:1,4=075:x.
5.23. Proporsiyadan x ni toping:

a) 7x:42=45:27; h) 4x:31=44:11;
b) 84:6x=28:14; i) 85:17x=105:84;

d) 2]:7:2—5—}\::5; j)—é:2—§=3%x:1,3;
e) 13_ 1% ~26:02x ; k) 3,3:7-%:4—%:1%;;,
f) 3-3-x:1,5=4_% T’Z ) 3-]73:1—5=2-g—:0,8x;
g 1L 18 = s5hx: 3 m) 62 15x=048:12.
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5.24. Quyidagi tengliklar yordamida proporsiyalar tuzing:

a) 15-42-35-18 ;
b) 54-55-66-45 :
5.25. Proporsiyadan x ni toping:

d) 2,5-0,018=0,15-0,3 ;

- 1 _,1)). 2_3.1
a)(4 3,5(27 1-1)): 0,16 . 3723 o .&g .
= 3 :
4123 — 408
1,2:0,3775 = 0,2 _ 0,16 : 0,12 + 0.7 _
O A 152708 X ’
o T 28 _ 17
" o25x  _ (138-17)-07
(12 = _) .8  0,675-2,4—10,02
24~ 40) " °6 0
3 X _9- (18l -0945:09)
i0,5-0,24—15,15:7.5 13 —43.7
a0 "8
5.26. Kasr ko ‘rinishida ifodalang:
a) 7% f) 6,8% : i) 1]11_%;
b) 0,75%;  g) 0,48% ; K) 4%%;
d) 255%;  h) 29%: 1) 225%%;
e) 300%: i) 4-3_%; m) 0,099% .
5.27. Foizlarda ifodalang: '
a) 0,5; f) 43 D 152;
. 1. 17 .
b) 23151 g) 145—3 k) 4@1
d) 1,75; h) 43 1) 8—3- ;
e) 3; i) 57; m) 0,79.

f) 3,2 ning 1,28 ga;
b) 3ning S5ga; g) 15ning 18 ga;
d) 5ning 2ga; h) 0,43 ning 5 ga;
e) 12,5 ning 50 ga ; i) —.1; ning 58

protsent nisbatini toping.
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5.28. a) 1 ning 4 ga;

4___‘—_—‘

5.29. a ning p % ini toping: 1

a)a=75 p=4,; d) a=330 p=18T;

b) a=84 p=15; e) a=8225;p=160.

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

a) p=125 a=55; d)p=08 a=184:

b) p=40 a=12; e) p=15 a=133.

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
0°zgarsa, ganday o‘zgaradi?

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

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

5.35. 10 % ga arzonlashtirilgan tovar 18 so‘mga sotildi.
Tovarning dastlabki narxini toping.

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

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

5.38. To*g‘ri to‘rtburchakning eni 180 mm bo‘lib, bo‘yi-
nhing %— qismini tashkil etadi. Uchburchakning tomoni

to‘gri to‘rtburchak bo‘yining 20 % iga teng, yuzi esa
to*g‘ri to‘rtburchak yuzining —%— gismiga teng. Uchburchak-

ning shu tomonga mos balandligini toping.

5.39. Shaxmat turnirida 16 o‘yinchi ishtirok etdi va har
bir o‘yinchilar juftligi faqat bir partiya shaxmat o‘ynadi.
O‘ynalgan partiyalarning 40 % ida durang gayd etildi. Nechta
partiyada g‘alaba gayd etilgan? N .

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

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

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

5.44. To‘g‘ri to‘rtburchakning 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?

1 -mis ol O‘zgaruvchi migdorining boshlang‘ich
vaqt momenti 7,=0 dagi qiymati A  ga teng. Agar A
miqdorning qiymati  vaqt oralig‘ida p % ga ortib turishi
ma’lum bo‘lsa, A ning n7 vaqt momentidagi qiymatini toping
(bu yerda n = 0).

Y e ch i sh. A ning nf vaqt momentidagi giymatini 4,
bilan belgilaylik. Boshlang ‘ich vaqt momenti t =0 da A ning
giymati A, ga tengligidan foydalanib, vaqtning ¢,=1-1
momentida A ning giymati quyidagiga tengligini topamiz:

A
A] =A(J+—1—O-O—'p=A“(1 +-T0RO_)
U holda A ning t,=2t vaqt momentidagi giymati

A 2
A4=A] +—'1—0-0—'P=A0(1 +—[§0—)
ga teng bo‘ladi.

Shu tarzda davom etib, A ning ¢ =n-f vaqt momentidagi

qiymati
An =A0 (1 E3 1’(‘]?0_) *)
ga teng bo‘lishligini topamiz.

(*) formula murakkkab foiz formulasi deyiladi.

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

ko‘rgan? _ o _
Ye ch i sh. Bu misolda A o‘zgaruvchining giymatlari pul

miqdoridir. t vaqt oralig'i 1 yilga teng. p esa 3 ga teng.

36

A ning boshlang ‘ich vaqt momentidagi qiymati 4=20000
co‘mga teng. Bizdan A ning 47 vaqt momentidagi giymati 4,
ni va A -4 ni (foydani) topish talab qilinmogqda.

Murakkab foiz formulasiga ko‘ra,

_ p ) _ _ 3 V4 2-103* a9e
A=A, 1+ o) = 20000 1 + 25) "= 2B 3951,
A, — Ay= 22510 = 20000 = 2510.

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

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

5.48. Xalq banki yiliga 30% foyda to‘laydi. Omonatga
qo‘yilgan pul necha yildan keyin 1,69 marta ko‘payadi?

5.49. Ma’lum 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—%— % ini tashkil

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

chiqib, birinchi soatda 3 km yo‘l bosdi. Shu tezlikda yursa

poezdga 40 minut kechikib golishini tushunib yetgach,

0‘z tezligini 33;— % ga orttirdi. Natijada u vokzalga

poezd jo‘nashidan 45 minut oldin yetib keldi. Meh-
monxonadan vokzalgacha bo‘lgan yo‘lni (masofani) va
sayyoh shu yo‘Ini necha soatda bosib o‘tganini aniglang.

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

Biror sonni berilgan sonlarga proporsional bo‘lgan
bo‘laklarga bo‘lish uchun berilgan sonni shu sonlar
Yig‘indisiga bo‘lish, natijani esa berilgan sonlarning har
biriga ko‘paytirish kerak. .

3-mis ol 24 ni 3:4:5 nisbatda bo‘ling.

ish —24  _ 3-6. 2-4=8, 2-5=10.
YeChISh'3+4+5 =2, 2.3=06,

Javob:6;8; 10. _
Biror sonni berilgan sonlarga teskari proporsional bo‘lgan
bo‘laklarga bo*lish uchun, shu sonni berilgan sonlarga teskari
sonlarga to‘g‘ri proporsional bo‘lgan bo‘laklarga bo’lish

yetarli.
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5.42. Uzunligi 19,8 m bo‘lgan arqon ikki bo‘lakka
bo‘lindi. Bo‘laklardan birining uzunligi ikkinchisinikidan
20 % kam bo‘lsa, bo‘laklarning uzunligini toping.

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

5.44. To‘g'ri to‘rtburchakning 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?

1 -mis ol O‘zgaruvchi miqdorining boshlang‘ich
vaqt momenti 7=0 dagi qiymati A  ga teng. Agar A
miqdorning giymati ¢ vaqt oralig‘ida p % ga ortib turishi
ma’lum bo‘lsa, A ning nt vaqt momentidagi giymatini toping
(bu yerda n = 0).

Y e ch i sh. A ning nt vagt momentidagi giymatini 4
bilan belgilaylik. Boshlang‘ich vaqt momenti t =0 da A ning
giymati A, ga tengligidan foydalanib, vaqtning 7 =1-
momentida A ning giymati quyidagiga tengligini topamiz:

A
A=A+ i P =A, (1+ )
U holda A ning t,=2t vaqt momentidagi qiymati

A 2
A4=A] +'—1—00'"p=A0(I +-l—&)—)
ga teng bo‘ladi. .

Shu tarzda davom etib, A ning 7 =n-t vaqt momentidagi

giymati
An =Au (1 + ng—) *)
ga teng bo‘lishligini topamiz. .

(*) formula murakkkab foiz formulasi deyiladi.

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

ko‘rgan? _ .
‘%e ch i sh. Bu misolda A o‘zgaruvchining giymatlari pul
miqdoridir. t vaqt oralig’i I yilga teng. p esa 3 ga teng.
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A ning boshlang ‘ich vaqt momentidagi qiymati 4 =20000
co‘mga teng. Bizdan A ning 4 vaqt momentidagi qiymati A,
ni va A,-A, ni (foydani) topish talab gilinmogqda.

Murakkab foiz formulasiga ko‘ra,

P\ _ , 3 )¢ 2-103*
a,= 4, (1+ ) = 20000 (1 + 35) "= 303 22510,
A, — A,= 22510 = 20000 = 2510,

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

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

5.48. Xalq banki yiliga 30% foyda to‘laydi. Omonatga
qo‘yilgan pul necha yildan keyin 1,69 marta ko‘payadi?

5.49. Ma’lum 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»%— % ini tashkil

qilsa, ikkinchi zavod ishni necha kundan keyin tugatadi?

5.50. Sayyoh mehmonxonadan vokzalga qarab yo‘lga
chiqib, birinchi soatda 3 km yo‘l bosdi. Shu tezlikda yursa
poezdga 40 minut kechikib qolishini tushunib yetgach,
o'z tezligini 334 % ga orttirdi. Natijada u vokzalga
poezd jo‘nashidan 45 minut oldin yetib keldi. Meh-
monxonadan vokzalgacha bo‘lgan yo‘lni (masofani) va
sayyoh shu yo‘Ini necha soatda bosib o‘tganini aniglang.

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

Biror sonni berilgan sonlarga proporsional bo‘lgan
bo‘laklarga bo‘lish uchun berilgan sonni shu sonlar
yig‘indisiga bo‘lish, natijani esa berilgan sonlarning har
biriga ko‘paytirish kerak.

3-misol 24 ni3:4:5 nisbatda bo‘ling.

: 24

Yechish. T+4 F5 :2, 23:6, 2'4:8, 2'5:10

Javob:6;8;10.

Biror sonni berilgan sonlarga teskari proporsional bo‘lgan
bo‘laklarga bo‘lish uchun, shu sonni berilgan sonlarga teskari
sonlarga to‘g‘ri proporsional bo‘lgan bo‘laklarga bo‘lish
yetarli.
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4-misol 24ni3 va4 sonlariea teskari proporsional
bo‘laklarga bo‘ling. nlariga teskarl proporsi

Ye chish.3 va4 gateskari N R (e P 3

nisbatda bo‘lamiz. SKBLLBOTIES rg 7Vl g 2RI g
1 17 =

3t 4=17" ‘112=—2~%—12-b0‘1gani uchun quyida-
gilarga egabo‘lamiz; 1 . 2412 96 _ 4335
1 g24 12 72 > ¢ ‘—7—-137’
A LB le  iL 2
4 7 =7 =105

Javob: 13—;— Valo%,

5.52. 150 soni 2:3:5 nisbatda bo ling. Eng katta bo‘lakning
eng kichik bo‘lakka nisbatining 10 % i nimaga teng?

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

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

III b ob. KOMPLEKS SONLAR

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

z=a+ bi (1)

ko‘rinishidagi son kompleks son deyiladi, bu yerda a,
b eR, iesa i’=-1 tenglik bilan aniglanadigan mavhum
birlikdir a soni z kompleks sonning hagigiy qismi, besaz
kompleks sonining mavhum gismi deb ataladi vamos ravishda
a=Re(z), b=Im(z) ko‘rinishda belgilanadi. Kompleks sonning
(1) ko‘rinishdagi yozuvi uning algebraik shakli deyiladi.

Agar ikki z,=a,+b,i va z,=a,+b,i kompleks sonning
haqiqiy va mavhum qgismlari mos ravishda teng, ya'nia,=a,
b,=b,bo‘lsa, ular teng deyiladi. e

Mavhum gismlarining ishorasi bilangina bir-biridan farq
giladigan z=a+bi va z,=a-bi kompleks sonlar go‘shma
kompleks sonlar deyiladi. N

; 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,+ b x(a,+ by) = (a,ta)+ (b £b)i, (2)
(a, + b|’) “(a,t b)) = (aa,— blbg) + (ﬂ,b3+ ab)i, (3)
a + bli=(al +by) - (a,— by _aa*tbb, ab—ab,
a,t bji (a,+ b)) - (a,= b)) B a; +b; a; +by; a

_ I-misol Kompleks sonlarning haqigiy va mavhum
qismlarini toping:

a)z,=3+0,5i; b)z=2-4i; d)z=-9i; e)z=8
Javob: a) Re(z)=3, Im(z)=<0,5;

b) Re(z,)=2, Im(z,)=—4;

d) Re(z)=0, Im(z,)=-9;

e) Re(z,)=8, Im(z)=0.

2-mi s ol Quyidagi kompleks sonlar o‘zaro tengmi:

2

a)z]=%+\f3i Ba Z,=—73 + 3i ;

b)zlzzlr—iiJSl Ba z,= 0,25 — 37

Yechish. a) RC(ZI): —:l;— va Re(z1)= - _:15_ larga egan‘[iz_
Re(Z,):tRe(zz) bo’lgani uchun z#z ;

b) Re(z)) =1 0,25=Re(z,) Ba Im(z|)=—3\/8_l=
=3=Im(z,) bo’lgani uchun z =z, bo‘ladi.

Javob: 2) teng emas; ft)) teng,

3-misol z=3-2i va z,=1+3i kompleks sonlarning

a) yig‘indisini;

b) ayirmasini;

d) ko‘paytmasini;

e) bo‘linmasini toping.

Yechish.a) z,+2,=(3-20)+(1+30)=(G+DH(2+3)i=4+i;

b) zl—zz=(3—21)—(i+3:)=(3—1)+(—2-3)i=2—5i;

d) z-z, ni topishda (3) formuladan foydalanish zarur,
ammo (3) formulani yodda saqlashda biroz qiyinchilik
tug‘ilishi mumkin. Shu sababli, z,-z, ni topishda ’=—1 ekanini
e’tiborga olib, ko‘phadlarni ko‘paytirish qoidasidan foyda-
lanish mumkin.
z,-z,= (3-20(1 +3)=3-1+3-(3)—21-2 (3=

— 349i—2i— 62=3+7i—6- (D) =9+Ti;
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4 -misol 24 ni3 va4 sonlariga teskari proporsional
bo‘laklarga bo‘ling. 1 1

Ye chi sh. 3 va4 gateskari sonlar: Lyal 24ni 1.
. L 3 4 34
nisbatda bo‘lamiz.

24
1,1 7. 1__24-12 pol0aniuch ida-
Tt =133 12= bo‘lgani uchun quy1
gilargaegabo‘lamiz:-%—-A&1—2—=;ﬁ=13g
1 24-12 _72_ 102
PR B ]

L opaid. 2
Javob: 137 val 7

5.52.150 soni 2:3:5 nisbatda bo‘ling. Eng katta bo‘lakning
eng kichik bo‘lakka nisbatining 10 % i nimaga teng?
5.53. 1800 sonini 2:3:5 sonlarga teskari proporsional

nisbatda bo‘ling. . '
5.54. 1554 soni 1:2 va 7:2 nisbatlarda bo‘ling. Hosil

bo‘lgan barcha bo‘laklar yig‘indisi nimaga teng? Shu javobni
og‘zaki topish mumkinmi?

III b ob. KOMPLEKS SONLAR

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

z=a+ bi (D

ko‘rinishidagi son kompleks son deyiladi, bu yerda a,
b R, iesa iP=—1 tenglik bilan aniglanadigan mavhum
birlikdir. a soni z kompleks sonning hagigiy qismi, b esa z
kompleks sonining mavhum gismi deb ataladi vamosravishda
a=Re(z), b=Im(z) ko rinishda belgilanadi. Kom_p]eks_‘. sonning
(1) ko‘rinishdagi yozuvi uning algebrai!( shakli deyiladi.

Agar ikki z,=a,+bi va zz—.-a2+!721 kompleks’ sonning
haqgigiy va mavhum gismlari mos ravishda teng, ya nia,=a,
b, =b,bo’lsa, ular teng deyiladi.

Mavhum gismlarining ishorasi bilangina b1r-b1r1da‘n farq
giladigan z,=a+bi va z,=a-bi kompleks sonlar go‘shma
kompleks sonlar deyiladi. o

; kompleks songa qo‘shma kompleks son z bilan
belgilanadi.
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Algebraik shaklda berilgan kompleks sonlar ustida
amallar quyidagi qoidalar bo‘yicha bajariladi:
(a, + bi) x(a,+ by) = (a, +a,) + (b £b)i (2)
(a, + b)) (a,* bj) = (a,a,— bb,) + (ab,+ap)i (3)
a +bi (a+bi) (a,—bj) aat+bb ab—apb,
— - —= 1‘ 1-+-1 1-1(4)
a, + b (a,+ b)) (a,— by) ar s a5
1 - mis ol. Kompleks sonlarning haqigiy va mavhum
gismlarini toping:
a) z|=3+0,5i; b) z,=2-4i; d) z,=-9i; e) z,=8.
Javob: a) Re(z))=3, Im(z)=0,5;
b) Re(z,)=2, Im(z,)=—4;
d) Re(z,)=0, Im(z,)=-9;
e) Re(z)=8, Im(z,)=0.

2-mis o l. Quyidagi kompleks sonlar o‘zaro tengmi:

a)zl=%+wf?i Ba zJ=—-§I-+3i :
b) z, =%—i'{/§ Ba Z, = 0,25 — 317
Yechish. a) Re(z )= % va RC(ZI)z - % larga egamiz.

Re(z,)#Re(z,) bo’lgani uchun 2#2,;
b) Re(z,) =1= 0,25=Re(z,) Ba Im(z,)=—81=

-3=Im(z,) bo’lgani uchun z =z, bo‘ladi.

Javob: a) teng emas; b) teng.

3-misol z=3-2/ va z,=1+3i kompleks sonlarning

a) yig‘indisini;

b) ayirmasini;

d) ko‘paytmasini;

e) bo‘linmasini toping.

Yechish.a) z +z,=(3-2)+(1+3)=3+1)+(-2+3)i=4+i;

b) z,-z,=(3-2i)—(1+3)=(3-1)+(-2-3)i=2-5j,

d) z;-z, ni topishda (3) formuladan foydalanish zarur,
ammo (3) formulani yodda saglashda biroz qiyinchilik
tug ‘ilishi mumkin. Shu sababli, z,-z, ni topishda >=—1 ekanini
e’tiborga olib, ko‘phadlarni ko ‘paytirish qoidasidan foyda-
lanish mumkin.

2, 2=0G8-201+3)=3-"1+3-(3)—2i1—-2i-(3)=
=3+9i —2i— 62=3+T7i— 6 (1) =9+ 7i;
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e) Zipi topishda (4) formuladan foydalanamlz

5 _(3=20(1-3) _

_3-9i=2i—6 _

=3=11 -

Ly,
z, 1+3i

(1+3)(1-3)

1’+32 -

10

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

a) z=—5+8i ;
b) z=6+—:]2—t :

d) z=—15+2i ;
e) 2=%+ % ;
1.2. Agar:

a) Re(z)= 4,
b) Re(z)=0,
d) Re(z)=1,2,
e) Re(z)=0,

f) z=0,5+3i ;
g) z=2+0,3i ;

h) z=—4,1+2i ;

i) z=-3-4i ;

Im(z)=8 ;
Im(z)=1,2;
Im(z)=0 ;
Im(z)=0 .

j) 8i;
k) 4;
B D
m) =3i .

bo‘lsa, z kompleks sonini algebraik shaklda yozing.
1.3. Teng kompleks sonlarni toping:

a) %4—-%1’ © b) 0,5+3i ;
g) 3-4i .

f) vo—81i;

d) +2i;

e) V9—4i ;

1.4. a) Kompleks sonlardan qaysﬂan teng:

a) 3i; 6) —4+5i;b) §+:
g) V817?

_ DenlTHE
f) —3 V64i ;

d) —-— —8i ;

e) 0,(3)+i ;

b) (4x-3y)+(3x+5y)i =10—(3x-2)-30)i bo‘lsa, x va y

larni toping.
1.5. Agar:
a) z=-3+5i ;
b) z=3-5i ;
d) z=-3-5i ;
e) z=3+5i;
bo‘lsa, z ni toping.

fz=-3i;  J)z=s+34i;

g) z=4,2 ; k) z=0 ;

h) z=4i ; 1) 7=\B1+4i ; _
i) z=4,(3) ; m) z=-0,(3)-2,(3)i

1.6. Yig‘indini toping:

a) (—3+20)+(4-D;
b) (4+5)+(4=51;
d) (5+2r’)+(—-5—-2f),
e) 4+(=3+i);
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f) (1,4-3)+(2,64);
2) (3+8)+(3-80);

h) (=7+30)+(7-30);
i) 4,3+(1,7-90);

i) 8i +(4—6i);
K) —15i +(—=4+50);
1) (14+2i)+8i;

m) 81+(43—17i).

1.7. Yig‘indini toping:
(12 . 1+2 N, (12 142 ),
a) g 3 :)+( 5 + 3 )1

(ceR) ;

b) (cos?at+i siner)+(sin‘oiti cos’or)

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

e) (Re(1+20)+150)+(3—i-Im(1+21)) .
1.8. Ayirmani toping:

a) (-5+2)—-(8-97) ; f) (32+4 (5):)_ (32+i) ;

b) (5+210-0#+8) ;. ® (1512+15 =2 i
d) 4—(42-3i) ; h) 4,8 - (1—3Q—i) :
¢) (14+3)-(21+3) ; i) i-(3i+8) .

1.9. Ko‘paytmani hisoblang:
mm%wm,QQqu i) (5-202i+3) ;
b) (4+70)(2-); g (_7_+30(?+4’70; k) (-3+)(3-0) ;
d) (5-3)(2-5i); h) (2+3)(2-3)) ; D 0-(4,5-)) ;
e) (<2+)(7-3i); i) 4-(8,3-i); m) (% —0,3)-i.
1.10. 1kki kompleks sonning bo‘linmasini toping:

RTINS T
vizt o3 wdsls ofty
9353 wizd: v Py
o320 v mlgES D15

1.11. Qo‘shma kompleks sonlarning ko‘paytmasi shaklida

yozing (bu yerda a, b eR):

a) a’+4b* ; ) 3a>+45b* ; j) a*+33b™ (neN);

b) 9a2+25b*;  g) 10a?+56b*; k) a¥+b* (k, neN);

d) 8a2+16b*; h) 11a*+48b°; ) V3a*+b" ;

e) 81a%+5b%; 1) 13a*+29b% ; m) 9a2+V5b% .

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

Q) ity df; D W PP D

b 2, e it g i D R m)P
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1.13. Amallarni bajaring:
a) —3i+5+8i(3-i); £ (5-3)4+i)+15i;  j) 3+5i+2i";
b) (4+20)(=1-30+5-8i; g) 16-(15-i)(1+i); k) 3541,
d) 3i(1+)+3i(3~i);  h) 4(0,5-2,5i)3+i)+5i; 1) PM(3+5i%);
©) i5-20+i(9-8i); 1) 4,2(3-i)(1+i)42+3i; m) PRI

(;.gég.(?fli;%blang:

—a0)(5—20) 11 A8 4. 719
V=T D= s —t —L

3=(1+3i) - : :
oypnd 1T IS T DI TR i
J— 4 i I B T
d —_. R ER B L e ses
)(1”'“0(2—0 ’ h)l~—4,'+1 T2 D iﬁ-;’— + i (1+i9%;
e) —2=3i L~i, 3—i.

a=pG+y > i)1+[. ST m) 2 (1 —i%)+i2,

1.15. Amallarni bajaring:

) (3-20)* f) (3+2)—(3-2i)
b) (4;1-3:)2~.; ) g) —3+50)+(-3-5i) ;
— 2i\2 6 2
) 5 b (£

1+, ; 742
A vy B ) (gii*) !

2-§. KOMPLEKS SONNING GEOMETRIK TASVIRI VA
TRIGONOMETRIK SHAKLI

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

tasvirlanishi mumkin:

1. z=a+bi kompleks songa xOy dekart koordinatalar

sistemasidagi (a,b) nuqtani mos qo‘yish mumkin.

Har bir_komplel;s son xOy 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). y
b ——— Mla; b)
|
0] T x
3-rasm.
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Shu munosabat bilan, xOy dekart koordinatalar sistema-
sini kompleks tekislik deb, Ox o‘qni hagqigiy o‘q, Oy o‘qni
esa mavhum o ‘g deb atash gabul gilingan.

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

[

4-rasm

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

|z| = r = Va™Fb" (5)

Kompleks sonning moduli uchun quyidagi tengliklar

o‘rinli:

Z

= , (Z2#0)

z kompleks son radius — vektorining Ox haqiqiy o‘qning
Musbat yo*nalishi bilan hosil gilgan burchagi z kompleks
Sonining argumenti deyiladi. Kompleks sonning argumentlari
cheksiz ko‘p bo‘lib, ular bir-biridan 2r ga karrali son bilan
farq giladi. Biz kompleks sonning argumenti deyilganda,
drgumentning [0;2n] oraligqa tegishli bo‘lgan qiymatini
Nazarda tutamiz va bu qiymatni arg(z) yoki ¢ bilan
belgilaymiz. arg(z) ni topishda uning ta’rifidan va

L
Z?

|z, - z,|= |z, |- |z,

Sin 0] =lEb.|

e Gl tg (arg(2) = tg = 2| )
=1z - pe[0;27] (6)

¢e[0;2n]

k("I‘inishdagi sistemadan foydalaniladi (4-misol va 5-misolga
Qarang),

Z =a+bi kompleks sonning trigonometrik shakli quyidagi
l“)‘Iinishga ega: =S e
z =r (cosg + i sing) (7)
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1.13. Amallarni bajaring:
a) 3i+5+8i3—0); ) (5-3i)(d+iy+15i; ) 3+5H+2i77
b) (44+20)(-1-3i+5-8i; g) 16-(15-i)(1+); k) 35+
d) 3i(1+)+3i(3~i);  h) 4(0,5-2,5)(3+i)+5i; 1) #'(3+51);
72002 '300[__1'1‘)‘)‘).

e) i(5-20+i(9-8i); i) 4,2(3-i)(1+i)+2+3i; m) "
1.14. Hisoblang:

(2—39(3—-2i). 11 13 . o T2 I
a)—T+7 > D=~ 75 =51 %40

b)(i—_leﬁﬂ. g)3=5 42+ 3i, Ky L=30 s+ L

—f 7 3+ 2—i 31 [+
_3—-4i . 13 1, A L1+

2-3i . 1—j =i
) =Gty - D 11_+_:_+ %T:
1.15. Amallarni bajaring:
a) (3-2i)*; f) (3+2i)’~(3-20) ;
b) (4+3i)*; g) =3+50)+(-3-50) ;

A T
e) H_t!T) : i) (g—f%)

2-§. KOMPLEKS SONNING GEOMETRIK TASVIRI VA
TRIGONOMETRIK SHAKLI

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

tasvirlanishi mumkin:

1. z=a+bi kompleks songa xOy dekart koordinatalar

sistemasidagi (a;b) nuqtani mos qo‘yish mumkin.

Har bir kompleks son xOy tekislikning fagat bitta nuqtasi

mos keladi va aksincha, xOy tekislikning M(a; b) nugtasi
iri bo‘ladi

bittagina z=a+bi kompleks sonning geometrik tasvirl
(3-rasm). ¥

b[- == - M b)
|
|
il

0 a 7 X
3-rasm.
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m) #(1—i?)+i

Shu munosabat bilan, xOy dekart koordinatalar sistema-
sini kompleks tekislik deb, Ox o‘qni hagqigiy o‘g, Oy o‘gni
esa mavhum o ‘g deb atash gabul gilingan.

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

17

4-rasm

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

|z|= r = VaT+bi (5)

Kompleks sonning moduli uchun quyidagi tengliklar

O‘rinli:

7, 1= Izl 5] <], @=0

z kompleks son radius — vektorining Ox haqiqiy o°qning
musbat yo‘nalishi bilan hosil qgilgan burchagi z kompleks
sonining argumenti deyiladi. Kompleks sonning argumentlari
cheksiz ko‘p bo‘lib, ular bir-biridan 2n ga karrali son bilan
farq giladi. Biz kompleks sonning argumenti deyilganda,
argumentning [0;2n] oraliqga tegishli bo‘lgan giymatini
nazarda tutamiz va bu giymatni arg(z) yoki ¢ bilan

belgilaymiz. arg(z) ni topishda uning ta’rifidan va
sin ¢ =|=
2 g (z@) =g 0 = %,

a i
oos. p=[g] » 0K e [0;27] ©)
ee[0;2r]
ko'rinishdagi sistemadan foydalaniladi (4-misol va 5-misolga

fFveng), g
z =a+bi kompleks sonning trigonometrik shakli quyidagi
ko‘rinishga ega: .
z = r (cosg + i sing) (7)
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(7) da r = Va’> + b? (z ning moduli) va ¢ — kompleks
sonning argumenti.
1 -mis ol Kompleks tekislikning z kompleks songa

mos keluvchi nuqtasini yasang: z=2+3i.
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):
y E
3 -3 M(2:3)
|

|
|
1 I
|

01 2 "x
5-rasm.
2-misol z=23-2i kompleks songa mos keluvchi

vektorni yasang.
E c hishz = 3 —2i kovpleks songa mos keluvchi

nuqtani belgilab, koordinatalar boshini M (3; —2) nuqta
bilan tutashtiruvchi vektorni yasash kifoya (6-rasm):

Y1
0

3 X

T
|
I
=2

6-rasm.
3 -mis ol. Kompleks son z ning modulini toping:
a) z=3—4i; b) z=1-3i; d) z=cos’o+i sina. (ae R); €) z=3.
2T = 5: 1) l2l= VT =IO
d) |z|=(cos2x)? +sin%0, = Vcos’o. + sin’o.
o) lz|= VFF0=3,

4 - mi so 1. Kompleks son z ning argumenti ¢ ni toping:

a)z: lOOs .

b) Z= IOO + 100!;
d)z= 100i;

e) z=—-—3}fi+—g—i;

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

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

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

¢= 7 ekani kelib chigadi.
2-usul. |z| = V1007 + 100% = 100v2.

o100 V2
P ="T00y3 = 2
cos p=—100 _ N2 .
Y=oz =2 (T O=T
pe [0; ﬂc [0;2n]
=100 _
& 9= 100 .
3-usul. =>(p=?,

oe [0; Z]c [0;2n]
d) Kompleks son argumentining ta’rifiga ko‘ra,
¢ = -2£ (7-d rasm).

€) ¢ = n — 0 ekanidan foydalanamiz.

IZ|=‘—92l’3+%i'= INT+il= 2 - o3+ 12=9

bo‘lgani uchun OZA to‘g‘ri burchakli uchburchakdan
7-e rasm):

9

i =Q= 2=]
sin 6 07z _9°72

0A i V3
Ccos 0 07 g 3 f:}-(p 6

. T
96[0,—2*] J
T .58

Demak, (p=n—e=n—6——?
f) Kompleks son argumentining ta’rifiga ko'ra, ¢=n

(7-f rasm).
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a) y b) ¥
100 ——»A
I
I
|
- > o nB
0| 100 x ol 100 x
d) ~y e) t~y
zZ= 9_3. -+ _9_t
: 2 2 9
100: j 3
I~ N A0 2N\ 0 N
0 x _9N3 0 X
2
f) Ty
—100 o X
T-rasm.

5_-misol z=1-ining argumentini toping. -
Y e chis h. Busonning argumenti ¢ deylik. (6) gako'ra

tg ¢ =_—11- = —1 va ¢e[0;2n] ga egamiz. tgo=—-1, ¢<[0;2n]

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

Ty
H o
/7D

= bl W n\ 5y
\ N, E——} X

N4
-1 z=1-i

8-rasm.
T

_ 3, m_In PO S ) 1
0= + =14 (yoki ¢ = 21 =3 ).
Javob: %’E

46

6-mis ol Sonlarni trigonometrik shaklda yozing:

a) Z.="343¢; b) z,= 5i .

4 e_c hish. a)z Eonining modulini va argumenti ¢ ni
topamiz. Re(z,)=V3, Im(z,)=V3 bo’lgani uchun

|z, | =V3T + By =243,
{tg ?=3  sistemadan ¢ = & ni topami
¢ e [0;27] = M IoPEE
Demak, z= 2V3(cosE + i sin%).

b) z,=5i ninig moduli |z, |=]5i[¥0? + 5* =5 ga teng.
Z,=51 ning radius vektori mavhum o‘qning musbat gismida
yotgani uchun ¢ = & bo’ladi (9-rasm).

2
y A
Z,=3i
A E

™2 o
4] X

1-rasm.
Shu cababli 7, = 5 (cos%- + i sinf-)

" 2.1._K0mpleks tekislikning z kompleks songa mos
eluvchi nuqtasini yasang:

Q) z=1+2i; fz=2i; j)z=0; n) z=2+3i(1+2i);
b)z=—1+2i; g z=1; k)z=3-2i; o0)z=i—4i(1+i);
d) z=—1-2i: h)z=-2i; 1)z=-3+2i; p) z=i*+F;

€)z=1-2i: i)z=-1; m) Z=-j"’z; qQ) z.—_cos—’_%—ri sin%.
2.2. z kompleks songa mos keluvchi vektorni yasang:
a)z=2+3i; fz=3i; j)z=0; n) z= }:.i ;

b)z=2-3i; g)z=—4i; k) z=-3+2i; 0)z=(1+)(1+20);
d)z=-243i; hyz=2; 1)z=3-i; p) z=(1-1)(1+i) ;
€)z=-2-3i; i)z=-2; m) 72=\G4 ; q) z="-4i .
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2.3. z kompleks sonning modulini toping:

a) z=3+4i; g)z=3+3i,; 1) z=coso+i sino. (o€ R);
b) z=-3-4i; h) z=l+2\f'5i; m) z=1+i cos’o (aeR) ;
d) z=1+V8i; i) z=1+i; n) z=(2+39)(3-41) ;

e) z=212+i; j)z=\2+i; 0) z=48T+3V27;

f) z= 4, k) z=bi, beR; p) z=i; q) z=0.
2.4. 7 kompleks sonning argumentini toping:

=lull s B S T

a)zﬁfﬁ, f)z 3=t j) z=1;

b) z=3127+ji§ ; g) z=-2V3i ; k) z=i;

d) z=3i ; h) z=-6 —V6i ; ) z=-1;

e) z=3 ; i) z=%3_ - -5—:‘ ; m) z=—i .

2.5. Kompleks sonni trigonometrik shaklda yozing:

a)z=-1-i; Dz=-2; ]j)z=1%i; & n) z=2i ;
- e — 1.3 =Ll ¢

b)z=1-i; gz=i; kz 2+:2, O)Z{z’l\!z’

g z=03+i; ) z=1; D=8l p) z=i;
e) z=—1+3i;, i) z=—i; m) z=%3—— —51’ . q) z=—6 —V6i.

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

2.7. z=cos—IE— —2i sin 7;{‘ ni trigonometrik shaklda

yozing. 4
2.8.2=— cosye+isinoni trigonometrik shaklda yozing.

2.9, z=2+\3+i ni trigonometrik shaklda yozing.
2.10. z=1+cos ¢+i sing (—n < @ < m) ni trigonometrik
shaklda yozing.

3-§. TRIGONOMETRIK SHAKLDA BERILGAN
KOMPLEKS SONLAR USTIDA AMALLAR

Agar z =7 ,(COsQ +i sing,) va Z,=1,(COSQ,+i sin(pz)‘ lar
trigonometrik shaklda yozilgan kompleks sonlar bo‘lsa,
quyidagi tengliklar o’rinli bo‘ladi:

Z; z,=r,1,(COS(Q,+)+i sin(@,+9,);
71 = J(cos(@ )i sine,~@,), (z,#0).
2
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Agar z=r (cos¢ +i sing) trigonometrik shakldagi
kompleks son bo‘lsa, z"= r(cosng+i sinng),
"Z="f (cos _¢_+n2kn +isin -—5°—+n2kn ) k=0,1,2,-, n-1
tengliklar o‘rinli bo‘ladi.

Agar darajaga ko‘tarish formulasida r =1 bo‘lsa,

(cosg +i sing)'=cosn@+i sinng Muavr formulasi hosil
bo‘ladi. .

l -mis ol Kompleks sonning trigonometrik shaklidan
foydalanib, quyidagi amallarni bajaring:

a) (1 -i)- (V3 +i); b) 3—+"_.

_ i

Yechish.z=1-i vaz=3+isonlarni trigonometrik

shaklda yozib olamiz. )

lz,1=11 - il =NT+ D2 =Z; ¢, = = bo‘lgani
uchun z = \2(cos -TTTE + i sin%t).

|2,|=IV3 + il =VB)y + 12 =2; g, = £ bo'lgani

uchun z,= 2(cos -76‘— + i sin%) bo’ladi. U holda,

a) (l—-—i)-(\l§+i)=(~f'2—(cos7{—+ isinlf) 2 (cos—g-l- i sin%)):
= (\.’1-2)(cos(7’4—’t + %— +isin (24E + %)):
=242 (cos-%lt— +1 sin%ﬂ) :

V2 (cos?—;t + i sin%t)

Byak==] . -2 I
)Wu 2 cos%+isin%)——2(cos(4 6)+
+isin (It _ & =ﬁ O ; sin 122
zsm(4 z )) - (cos—i—+12 i sin -7 )
Javob: a) (1-i) - (‘B-+i)=2‘f2_(005 “—25; ki sin 21327t );
l—i...ﬂ 197 I 19%
) 5= Fleos I+ isin 173 )

2-mis ol (1-)* ni hisoblang.
Yechish. 1-i =\2 (cos '%L i sin :’4&) bo‘lgani uchun
(1-misol) darajaga ko‘tarish formulasiga ko'ra,
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(1-iy = (\@ ( cos.i’an—+ isinzf—))-‘= (2)*- (cos (3 . —%n)+

.o I\ 2l e 21W 21ln
+lSlI‘l(3 1 ))-2\5 (cos 7 +isin 44—)_ 242 (cos =
+ i sin 21“) ga ega bo‘lamiz.

3-misol 1-1inihisoblang.
Yechish.z=1-i=12 (cos 77“+ i sin %’E)bo‘lgani

uchun ildiz chigarish formulasiga ko‘ra,
{T=7 =32 cos (IZ2™E 1 isin T 2nK ); (k=0,1,2)
Shu sababli quyidagilarni topamiz:
; i=_6 IR i i IR ).
k=0 da,\fi—\ff(cos 4 ising )
k=1 da, ¥z = 32 (cos ]_1%2_1: + 1 sin —7-“—:—23—)=

2 (cos—%‘f—+isin%);

- In .91\ _
= 2(cosT+ sm4)..

k=2 da, Yz =32 (cos:’l:_"'“__,_isin 7n-z4ﬂ: )=
— 1r o ¢ win LI ) _8 3, ;cin 3T
_\Qcos(—T+zs1n 7] )-ﬁ(cos4 + i sin 4),

4 -mis ol Daraja asosini trigonometrik shaklda

yozmasdan, (1+i)* darajani hisoblang.

Yechish. (1 + i =1+2i—-1=2i bo‘lgani uchun,
(1+0)*% = (A+)* - (1+1) = ((1+0)»)* -(1+0) = (2i)* (1+i)=27
(@) -(1+i)= 22(=1)(1+i)=—22 27,

5_-misol (2+3)+(5+i) yig‘indining radius-vektorini

toping. y e

o

;ﬂﬂi' (2+3i )+(5+D)
!

o)5+i x

10-rasm.

Yechish Qo‘shiluvchilar radius-'vqktf)rlgrida
parallelogramm yasaymiz. Uning katta diagonali yig‘indining
radius-vektoridir (10-rasm).
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6-misol. (2+3i)—(5+i) ayirmaning radius vektorini toping.

Y e c his h (2+43i) va (5+i) sonlarning radius-
vektorlaridan parallelogramm yasaymiz. So‘ngra boshi
ayrgluvchT radius-vektorning oxirida, oxiri esa kamayuvchi
radius-vektorning oxirida bo‘lgan vektorini yasaymiz. Bu
vektorni uning boshi koordinatalar boshi bilan ustma-ust
tushadigan qilib, 0‘z-0‘ziga parallel ko*chiramiz va izlangan
radius-vektorga ega bo‘lamiz (11-rasm):

y
A3 o
il

s

0 x

(2+3i )-(5+0)

11-rasm.

7-mis o l. Kompleks tekislikning quyidagi shartlarni
qanoatlantiruvchi nuqtalarining geometrik o‘rnini shtrixlab
ko‘rsating:

a) Re(z)>4; b) Re(z)<l; d) Im(z)<4, Re(z)>2;

e) O<arg(z)< %

~ Yechish. a) z=x+iynuqta uchun Re(z)>4, yani x>4 bo‘l-

sin. Abstsissasi 4 dan katta bo ‘lgan nuqtalar x=4 to’ g ‘richizig-
dan o‘ng tomonda joylashgan nuqtalardan iborat (12-rasm).

Y rx=4
(__.—-
—

e———-

0 4 s &
—
—

12-rasm.

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 gilamiz (13-rasm).
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1-rasm.

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

rasm):

Yy T
)= —
N T N 4 3 \’f ~
o) X
,(_
x=2
14-rasm.

g) Oxo'qni @ = ‘g’ burchakka buramiz:

Yy T
x
T
6
0 X
15-rasm.
+Ox’ burchakdagi barcha nuqtalar uchun (Ox 0‘q ustidagi

nugtalar bundan mustasno) O<arg(z)< 7‘ shart bajariladi.
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3.1. Trigonometrik shaklda berilgan sonlarning
ko‘paytmasini toping:

a) zlz\—gz_ (cos—gﬁ sinf  va zl-_-cos—%ﬁsin-g;
_1 n n _ Mo T
b) z,= (cosls+t sm15 ) va z,=4 (cos 9+i sing ),
d) z = Ty T — Ty .
)z, \f_(cos24 1511124) va Z, 3((:0512 ISl]'llz),
e) z,=5(cosn + i sinm) va z,= cosG+ising.

32. —%ni hisoblang;:
= T, T _ Ty sl
a) Zl—\@(cosl—gﬂ sml—g) , 22-2(co%1+t smz]),
" M. T . I L
b) z,=6 (cosa—ﬂ sing ) , 22_9(cos—§+r sin-3 ),
d) z =cos%+i sin-ﬁ— , z,=cos%+i sin—’é— 2

€) 2 =7 (coén+r smh) z,= =L (cos%f—‘ﬂ sin 567‘)

3.3. Darajani hisoblang:
a) (cosgltﬂ sm?m) 0 . f) (2 (c0521+1 Sm2_l) 3

g) (\6 (coslgt—+1 sin-= )) 18

b) (cos—+1 sink ) 9
d) (co —~+i sm—-) h) (\E (cos%ﬂ sin %)) B
1" : i T

€) (cos—+1 sm—7-) 17, i) (3(cos 3+| 51n13))
3.4. Vz ni hisoblang:
a) z=%2_ (cos—}ﬂ sin% ) d) z=cos—§+r sin;

1 _ e
b) z=5 5 (cos-l—s-i-: sm—l—s) ¢) z=cos 6+: sin¢-
3.5. z=16 (COS—-3—H 5111—3—) 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+3i)(4-5i)+(2-3i)(4+30) ;
b) (=1-0) =1+ (x+1+i) (x+1-0), xeR ;

d) ilﬂ?"lz g) 3+8i+92+107 ;
- Jl

e) (1-4i)—(i(3-4i)+3i); h) 8-4(i"-1)+13i;

f) (1+4i)—(3+7); i) 2142371707 .

4.2. Tenglamani yeching (bunda xe R):

a) —2x+4i=3x(—%—+t’2)+2i—21'3; d) 5+(G+x)i=3x+2+4i ;

b) Fxi=(ig X1+ &) x+5-(3+x)i=T-Ti.

4.3. Agar (5x=3y)+(x-2y)i=6+(8-xty)i bo‘lsa, x, ¥
haqigiy sonlarni toping.

4.4. Daraja asosini trigonometrik shaklda yozmasdan
darajani hisoblang:

a) (1+0)* 3 b) (1-)* .

4.5. Quyidagilarni sinx va cosx orgali ifodalang:

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

Namuna:

h) cos2xti sin2x=(cosx+i sinx)?=cosx+2i SINXcoSX—

o 2y cinZy)+(2si : {cosx=cox2x—sin2x

_sinZx=(cosxx-sin*x)+( sinxcosx)i = <in2x = 25in X COS X

sin2x=2sinxcos X. )
4.6. Kompleks sonlarni trigonometrik shaklda yozib,

hisoblashlarni bajaring:

a) (1+i )% £) (1+)°(1-D)" 5

b) (H:? )m ) g) (1+20)%(2+3D)%
i h) (2+0)%(2+31)";

V3—i V.

@ 15 I

(LN . o
(1)

4./7. Nz ni hisoblang:
a)z=1,n=3 ;
b) z= -1, n=4;

d) z=—4+V48i, n=3;

I e ) L
e) (1+i)21

e) z=1+i, n=8 ;

f) z=i, n=3;

g) z=—i, n=3;
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h) z=-9, n=3; k) z=1-i, n=6;

i) z=-15, n=4; 1) z=5i, n=2;
1) z=%+—’!25—— i,n=3; m) z=-9i, n=2 .
4.8. Tenglamani yeching:

a) z'=-1; b) z’=1+i; d) 22=-9; e) z=16.

4.9, a_) ax’+bx+e=0 (a=0) tenglamada b*—4ac<0.
Tenglamani kompleks sonlar to‘plamida yeching;

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

e BEYE T iy AL
a : b oF ] : =
s O EE s @ Vs

4.11. Tenglamadan x va y ni toping: (xeR, yeR)

a) (x=y)+(3x+y)i=3-3i; d) (%x—Qy:)—(%yFGxJ):Zli :

b) (5x+3yi)+Qy—=xi=3—i ; ¢) (2-3i)(x+yi)=—1-5i .

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

a) (2+30)+(442i) ; ) (4-TD)+(@+70) ;

b) (—4+50)+(3-2i) ; g) (-3+2i)+(3-2i) ;

d) (=7+6i)+(=3-81) ; h) 3i+(4-51) ;

e) (=5-2i)+(-6+8i) ; 1) 4i+(-8i) .

~4.13. Ayirishni bajaring. Kamayuvchi, ayriluvchi va

ayirmaning geometrik tasvirini yasang:

a) (3+2i)—(2-2i) ; e) (4-20)—(3+30) ;
b) i-5i ; f) 8—(4-31) ;
d) (4+30)-(2-30) ; g) i—(2-3i) .

4.14. Bo‘lish amalini bajaring:

a) 6(cos70°+i sin70°) : 3(cos25°+i sin25°) ;
b) 2(cos120°+i sin120°) : 4(cosI0°+i sin90°) ;

d) V6(cos160°+i sinl60°) : V3(cosd0°+i sind0°) ;

€) 4(cos75°+i sin75°) : —(cos(-15°)+i sin(-15%)) ;

) 8i:(1+v3i); h) —6i :(-4-=4i) ;

g) (6-6i ):3(cos15o+isinl5°) 5 1) (2+2V3i) : (4-4i).
4.15. Ko‘paytuvchilarga ajrating:

a) x+4; b) x'—16; d) x2+3-4i; e) 7+5.
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4.16. Tenglikni tekshiring:
a) (L4003 (2= "F)_l @ (FEH 2B 5,
o () - ()= o (- [ 2

4.17. Kompleks tekislikda quyidagi shartni ganoatlan-
tiruvchi nugtalarning geometrik o‘rnini shtrixlang:

a) Re(z)<5 ; f) Re(z)<0 ; ) 1z—4l<2

b)— < % arg(z) <%; g) Re(z)+ Im(z)=0 ; k) lz+2il 24 ;

d) Re(z)=2; h) IzI>5 ; D lz+1-il< 2 ;

e) Im(z)=-2; i) l<lzl< 3, m) lz—il< lz—11.

4.18. z=(p+qi)(—gi) kompleks sonning modulini toping
(peR, geR).

4.19. z, = —2+\3i va z,=1—1 sonlarni trigonometrik
shaklga keltmb quy1dag1 ifodalarni hisoblang:

a) z,-Z,; d)z—, f)%l; W) 2,5 2,5

z ) .
b) Ti; e) 2.5 g) ¥z, i) 22X
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4.20. Quyidagi tengliklarni isbotlang:
a) z-Z=Iz; V) z+7Z =2Re(2);

b) z+2z,=2+7%,; g)z—7=2Im(z)i.

IV b o b. KO‘PHADLAR

1-§. BIRHADLAR VA KO‘PHADLAR
Natural ko‘rsatkichli daraja va uning xossalari

Ta’rif:
a=a-a...-a (n=22,neN), a'=a.
n marta
Natural ko ‘rsatkichli daraja quyidagi xossalarga ega:

10 am- a" am+n- m, nEN :
20 am: n__af?l-" , m, neN;

a)
b)

d)

e)

3°. (a™)'=a™, m, ne N ;
4e. (aby'=a"- b"- m, ne N ;
50, (&) = & a,be R, b=0, ne N.

=5
1.1. Ifodani x asosli daraja ko‘rinishida yozing:

a) x>:x° ; (s j) X

b) x*x*x® ; g) () ; k) (x*x);

d) —x*x7; h) () 1) ()"

e) =x*x° ; D) () m) (x)*(x%)"-

1.2. Ifodaning qiymatini toping:

2%11%, 34890, f) L2 12% .0 302

210 175.84 » 23 34 26.57 3

Pl e L ) 125 _10° .

140 13687’ & 3 55

14'¢ 1388 | O VNS
TP ) 5 g

125 | i) 105 | 243
!3|E|a ? 1 : ; I : )

1.3. Birhadning darajasini aniqlang:

a) 3x'xy” ; f) 3xz ; D15,

b)-3lns ;) 1Yzt k) Xz

d) 0,8x%” ; h) 13yz" ; 1) 2+ a2+ 1 i

e)15; i) 43x3°z" ; m) xyx3yzx“y‘x"y6 D g

1.4. Birhadni standart shaklga keltiring:

a) 13xy -14x3° ; f) 3x(-1,5))*;
b)xYyPxzyt; g)—ax’y*6,5x* ;
d) 3x2z2xz5 h) a:xy’z.y* x5 ;

e) 11xty 13x%*4:
1.5. A" ni toping:

) a(x?)3yz2x3.

a) A=3x%yz, n-3 f) A=2x%z%, n=4 ;
b) A=13x)2, n=2 g) A=3xz', n=5 ;
d) A=x%'z | n_14 h) A=4y’z°, n=4 ;

e) A=41xyz2, n=3 : i) A=14x°23, n=2.
1.6. Birhadning koefﬁtsiyentini aniglang:

) 1,5xy2(-%-)x2' DSz 5 xp ;

4
b)“llegj’xz, ®) 13 x5 2 ;
@ [2x By h)%x{)ﬂz;
3)0,(3)xy-—gz, i){%xy-gzz
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4.16. Tenglikni tekshiring:

a) (=L +2N§)4+ (‘1—’;5 J=1.

o (15 + )=

d) (‘“J_J”) “132 L3

©) \ﬁ) b =2

4.17. Kompleks tekislikda quyidagi shartni ganoatlan-
tiruvchi nuqtalarning geometrik o‘rnini shtrixlang:

a) Re(z)<5 : f) Re(z)<0 ; i) lz4l<2;

b)—<— arg(z) <L T g) Re(z)+ Im(2)=0 ; k) lz+2il =4 ;

d) Re(z) =21 h) 1zI>5 ; D lz+1-il< 2 ;

e) Im(z)=-2; i)1<lzl<3; m) lz—il< lz—11.

4.18. z=(p+qi)(—gi) kompleks sonning modulini toping
(peR, geR).

4.19. z, = —2+\3i va z,=1-i sonlarni trigonometrik
shaklga keltmb quy1dag1 ifodalarni hisoblang:

ay = «Zi} d)Tz; f)“\f_z]; hiya > 2,4

b) él A e) z,°% g Vay; i) zzr

3 2 2
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4.20. Quyidagi tengliklarni isbotlang:
a) z-Z=lz; V) z +7Z = 2Re(z);

b) z+2,=2+7Z,; ) z—-Z=2Im(z)-i.

IV b o b. KO‘PHADLAR

1-§. BIRHADLAR VA KO‘PHADLAR
Natural ko‘rsatkichli daraja va uning xossalari

Ta’rif:
a=a-a...:a (n=2,neN), a'=a.
n marta

Natural ko‘rsatkichli daraja quyidagi xossalarga ega:

1o, a™-a _-a"“'" m, HEN
20 g - d"=a™ LN B neN

3. (@a")y'=a™, m, neN;
4o, (ab)”—a” b-m, neN,;

50, (ﬂ) b,,, a,be R, b+0, ne N,

b
1.1. Ifodani x asosli daraja ko‘rinishida yozing:
a) X2’ ; f) ()3 3) xhx
b) xtx*x°; g) () ; k) (x*x)
d) —=x*x*; h) (x4 ; I) xt(x)* :
e) —x>x*; D) ((x))°; m) (x')*(x?)*-
1.2. Ifodaning qiymatini toping:
a) 25118 | 34918 128 . 108
7y L v 3 T
28 79 265 . 125 S
b) 1410 * T136-8% ° g 2338 ?1695_7;
1410 1368 105, 128
) 5P 35 M 55 33
125 o AP 12038
®) —g; D e
1.3. Birhadning darajasini aniqlang:
a) 3x'x)5 ; f) 3x°z ; RET
b) =310 ; g 14x%z'; k) x'yz;
d) 0,8x%*; h) 13y Dx:x® .. x0
e)15; D) 43x2% 5 m) xyadpRatyixsys a0y

1.4. Birhadni standart shaklga keltiring:
a) 13xy -14x%y* ; f) 3xp(-1,5)*;
b)aeyzy; £)-axy26,530;
d) 3x’z*-xz’ h) axy’z.y* x5
e) 11x2y - 1323 i) a(x?)yzix .
1.5. A" ni toping:
a) A=3x%z, n=3;
b) A=13x)?, n=2 ;
d) A=x*'z, n=14; h) A=4y’z*, n=4 ;
e) A=41xyz2, n=3 ; i) A=14xy’2%, n=2.
1.6. Birhadning koeffitsiyentini aniqlang:

f) A=2xz},zl, n=4 :
g) A=3xz!, n=5 s

a) l,Sxyz(%)x@; 01,(51)x2ﬂ2-%g,
odmlan  pidede;
d) lrgx-%gy-Zy’; h)%x?fz;

&) 0,30y 5 2; i) 13 5y 17 2
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1.7. Ifodani soddalashtiring:

a) (13a+15b)~(14a-7b); ’ N
b) (11x6-122)+(x—x2+x); @ (Ta>-Sax—x?)+(-2a*+ax-2x);
d) (Baix-11x)-(3ax+6x%); h) (13x>-8xy+y*)+(-1 l’x--—9xy);
e) (4xy+8xy)-(3xy-5xy); i) (11xy+13y")-(9xy+x7).

f) (23x-11y+10a)-(-15x+10y-15a);

1.8. Amallarni bajaring:

a) a(a@*+x)-x(a-x); f) -3(a*-x?)-2(a*+x?) ;

b) 1302+»)+5(¢-y);  g) —(3a-2x)+5(a-2x) ;

d) 2(a-3x)+3(a-2x); h) 1702-)?)-150"=x%) ;
e) 13(2a-3x)+11(a+x); i) 19(3y—xz2)+17(-x’y+3x2?).

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

a) (a—4)(a-2)-(a-1)(a-3), a=1,75 ;

b) (2a=5)(a+1)-(a+2)(a-3), a=-2.6:

d) (a-5)(a-1)*+(a-2)(a-3), a=13;

e) (xt1)(x+2)+(x+3)(x+4), x=-04.

1.10. Ko‘phadni ko‘paytuvchilarga ajrating:

a) 7axtlday ; 1) x(a—c)+y(c-a) ; j) 5x*24+1022 5
b) 3ax+6a'x’ ;  g) a(x—y)-c(y—x) ; k) a*-a* ;
d) extbetx ; h) 2y(x-3)-5¢(3-x) ; 1) ax*+a’x ;

e) a-2a*-a; 1) 5(=3)-a(3-x) ;

1.11. Qisqa ko‘paytirish formulalarini isbotlang:

a) (a-b)(a+b)=a’-b, b) (a+b)’=a*+2ab+b
d) (a-b)’=a*-2ab+b

) (a-b)(@*+ab+b)=a-p :

g) (a+b)=a+3alb+3ab+b:
h) (a-b)’=a’*-3a*b+3ab—b* ;
i) (at+b+c)’=a’+b+c+2ab+2ac+2be.

1.12. Kasrning giymatini toping:
a)32 =182 . f) 632 — 23

722 == 162 ? ?12_152+86 7 24 ;
D35 6 Ay g
b) W 3 g) (8k+2 + 72 Sk)z, ke N 3
56 — 442 K+l 4 QK2 _
dy 8 o6 h)%gﬁ;k_f?‘))f’kENa
712232494 - 42 o (13=11)(132+112)
e) W 2 1) 361_ 122 .
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m) 15x%3-25x1,

e) (a+b)(a—ab+b)=a*+b*;

1.13. Ko'paytuvchilarga ajrating:
a) Xoyoxmy; ) ed-a-xty ) (xHp) (40—
b) X¥'=2Xty—=ct g) X+y+2xp(xty),; Jli)(EGﬁEEYaE};;)?- i
d) (=50=165 ) Xop-Sx(xtxptyR): 1y gio7ys o
e) 20-4x+2 ;  D)a+ax—gix—y' - T
m) (=P () (1347~ (xo-yh).
1.14. k ning istalgan natural qiymatida
a) (k+1)>~(k-1)* ning qiymati 4 ga-
b) (2k+3)?—(2k_—1)2 ning qiymatigS ’gé;
d) K-k ning qiymati 6 ga;
e) (3k+1y~(3k-1)’ning qiymati 12ga bo‘linishini isbotlang.
1.15. Agar a+b+c=0 bo‘lsa, a*+b*+c3=3abc bo‘lishini
isbotlang.
1.16. Sonlarni taqqoslang:
a) 45-31% va 442302 ;

d) 26°-24° va (26-24)’ : b) 297:299 va 2982 ;

it ot | | e) (17+13)2va 173+137.
7. ab=0 bo‘lsa, |a+b| ning qj i nimag
bo‘lishi mumkin? (Vx? =[x dan foyd%lggr?g)l.n din i
L.18. |al*+[bP+Hcf =bo‘lsa, (a+b+c): ning qiymatini toping.
1.19. (x+y+z)>-2xp-2xz ni soddalashtiring.
1.20. (x-y-z) ni ko‘phadga aylantiring,

2-§. BIR O‘ZGARUVCHILI KO‘PHADLAR

fX)=ax"+a x"'+ . ., +a, x+a  (a#0) ifoda bir
o ‘zgaruvchili n—darajali ko ‘phad deyiladi. L S W
uning koeffitsiyentlaridir. Ularni haqiqiy slonlar deb
hisoblaymiz. x esa o‘zgaruvchi bo‘lib, kompleks giymatlar
ham qabul qilishi mumkin.

Agar bir o‘zgaruvchili ko ‘phadning ifodasida x=0 bo‘lsa,
ozod had hosil bo‘ladi; x=1 bo‘lsa, barcha koeffitsiyentlar
yig‘indisi hosil bo‘ladi.

P)=ap'+ax'+ ... +a x+a (a#0)
va

Dx)=bx"+b x"'+ . .. +b, x+b  (b=0)
ko‘phadlar berilgan bo‘lib, n>m bo‘Isin.

1 —teorema. P(x) va D(x) ko‘phadlar uchun

P(x)=0Q(x)D(x)+R(x) tenglik o‘rinli bo‘ladigan Q(x)
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L.7. Ifodani soddalashtiring:
3; ((Ha;"wb)—(Ma-?’b)-
B Baix-d 1y G tX); @ (1a=Sax-x) +(2a+ax-20);
&) (4y+8x) (e by 1) (13P-Brby?) +-1122-9);
f (2311 XY=5xp); 1) (11xy+13)2)—(9xp+x2) ’
Y+10@)~(~15x+10y-15a); '
1.8. AmaIlann bajaring;

d) a3 J’l S(x*-y); g) —(3a-2x)+5(a-2x) :
e) 13(2 )f’,) 3(a-2x); h) 17(-)?)-15(—x) ;
i a-3x)+11(a+x); i) l9(x3y—xzz)+17(—xv‘y,+3x22)
.. L9. Ifodani soddalaghtir; ’ ini .y
tilgan giymatida ifoda ?lsiyr:]r;z%ivti;nzgaruvchmmg o
a) (a-4)(a-2)~(a-1)(g-3 = -
i, Sl
Na-D+(a-2)(a-3),”" a=173:’
¢) (x+l)(X+2)+(x+3)(x+Zl), ;=l_’8 4.

1.10. Ko*phadnji ko*paytuvchilarga ajrating:

a

b; 3?%;164;})3 o Dxe-otye-a) ;) serri0x

Y avtirty: | R AN ; K) aa®;

e) a’*~2a>— o h) 2y(x"’3)—50(3—x) ; ]) EXCH X
a; D) 5(x-3)-a(3-x) ;  m) 15x-25x"1,

L.11. Qisqa ko*paytirish formulalarini isbotlang:

T

f) (a-—b)(a2+ab+b2)=2,3_,b1 e) (a+b)(a1—ab+b2):a3+b3;
8) (atb)=a*+3a2p+3ap24 b
!1) (a—-b)3=a3_.3azb+3ab2_b3 .
1) (a+b +C)2=02+b2+c2+2ab,-l-2ac+2bc.

L.12. Kasrning qiymatini toping:

350 |y
a)32 =182, 63223
7%2—2162 D 715786 24 *
b) o052~ 3,52 4541 1 6 - 4ky3
275,65- — 14,52 s g) (8k+2 +72. 8")3’ ke N E
2 442 ) o
R T h) Sy keN ;
2_9772
e) %ﬁg ) (313
’ 367127
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1.13. Ko‘paytuvchilarga ajrating:
a) X-y-x-y;  f) ax’-a-xttx; J) ) () -2y
b) X-2xy+y=c; g) Xy’ +2xp(xty); k) 36a’~(a’+9) ;
d) (x-5)>-16; h) X—y*=5x(x*+xy+)?); 1) 8x3-27y"% ;
e) 2x—4x+2 ; iatax’-aix-x';
m)(x—p)(x* 1) (@ +xy+)7)=(x0-)F).
1.14. k ning istalgan natural giymatida
a) (k+1)*~(k—1)* ning qiymati 4 ga;
b) (2k+3)*~(2k-1)* ning qiymati 8 ga;
d) K-k ning giymati 6 ga;
e) (3k+1)*—(3k-1)* ning qiymati 12ga bo‘linishini isbotlang.
1.15. Agar a+b+c=0 bo‘lsa, a*+b*+c*=3abc bo‘lishini

isbotlang.
1.16. Sonlarni tagqoslang:
a) 452-31% va 44>-30? ; b) 297299 va 298? ;
d) 26°-24° va (26-24) ; e) (17+13)? va 17°+13°.
1.17. ab=0 bo‘lsa, |a+b| ning giymati nimaga teng
bo‘lishi mumkin? (¥x? =] dan foydalaning).
1.18. |al+|bP+|d? =bo‘lsa, (a+b+c)*ning qiymatini toping.
1.19. (x+y+z)*-2xy-2xz ni soddalashtiring.
1.20. (x-y-z)? ni ko‘phadga aylantiring.

2-§. BIR O‘ZGARUVCHILI KO‘PHADLAR

+a_x+a, (az0) ifoda bir

<1
f(x)':auan'alx” Foww o
.,a lar

o ‘zgaruvchili n—darajali ko ‘phad deyiladi. a a,, ..
uning koeffitsiyentlaridir. Ularni haqiqiy sonlar deb
hisoblaymiz. x esa o‘zgaruvchi bo'lib, kompleks giymatlar
ham gabul gilishi mumkin. ol ' :

Agar bir o‘zgaruvchili ko‘phadning ifodasida x=0bo‘lsa,
0zod had hosil bo‘ladi; x=1 bo‘lsa, barcha koeffitsiyentlar
yig‘indisi hosil bo‘ladi.

P(x)=ax+ax"'+...+a, x+a, (a,#0)

va
D(x)=boxm_l_blxm-]+ st +b1n—l’x:+bm (b=20)
ko‘phadlar berilgan bo‘lib, n>m bo‘Isin.
If _teorema. P(x) vaD(x) ko‘Phgdlaf uc!mn
P(x):=Q(x)D(x)+R(x) tenglik o‘rinli bo‘ladigan Q(x)
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va R(x) ko‘phadlar mavjud va yagonadir, bunda R(x)
ning darajasi D(x) darajasidan kichik. o
Bu teoryema P(x) ko‘phadni D(x) ko‘phadga qoldiqli
bo‘lishni ifodalovchi teoryemadir. )
Aytilgan, Q(x) va R(x) ko‘phadlarni topishning amaliy
usullarini misollarda ko ‘rsatamiz.
1 -mis ol Px)=4x"+x"+5x"-20x-x +x*-25x+5
ko‘phadni D(x)=x’-5x>+1 ko‘phadga qoldigli bo‘lishni

bajaring. _
Y echish. «Burchakli bo‘lish» usulidan foydalanamiz:
20+ 50720+ x225+5 | [£] 5411
4x'0 ~20x5+4x° | 43 +x7+5=Q(x)
[2°]45x7+20x5-20x*~5x*+x*-25x+5
X =5xt +x
[5x7]+20x5-15¢-5x°  —25x+5
) 3% —25x* 45

20x°—15x*-5x3+25x*-25x=R(x).

Bosh hadni bosh hadga bo‘lish jarayoni darajasi
bo‘luvchining darajasidan kichik bo‘lgan R(x) ko‘phad hosil
gilinguncha davom ettiriladi.

2-m i s 0 LP(x)=x’+6x*+11x*+5x*-2x ko‘p_hadni
D(x)=x*+3x*+x—1 ko‘phadga qoldiqli bo‘lishni bajaring.

Y ec his h «Anigmas koeffitsiyentlar» usulidan

foydalanamiz. ‘ _

R(x) ning darajasi 5, D(x) ning darajasi esa 3 bo lgzzn!
uchun Q(x) ning darajasi 2 ga, R(x) ning darajasi esa ko‘pi
bilan 2 ga teng bo‘ladi. Shu sababli, Q(x) va R(x) larni
O(x)=ax’+bx+c, R(x)=dx*+ex+m ko'‘rinishda izlaymiz, bu
yerda a, b, ¢, d, e, m lar aniglanishi lozim bo‘lgan noma lum
koeffitsiyentlar. )

O+6X+ 1104+ 5x2-2x=(+3x7+x-1 )(a_;x2+bx:rc)+dx +ex+n
tenglik o‘rinli bo‘lsin. Bu tenglikning 0 ng ton;lqlmd?
ko‘rsatilgan amallarni bajarib, 0‘_xsha‘sh qo‘shiluvchilarn
ixchamlasak, quyidagi tenglik hosil bo‘ladi:

x3+6x'+1 1 x4 5x2— 2 =axS+(3a+b)x*+(a+3b+c)x’+
+(-—a+b+3c+d)x2+(—b+c+e)x+(—c+m).
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) Ko‘phudlaming tenglik shartidan foydalanib quyidagi
Sistemani tuzamiz:
as
3a+b=06,
a+3b+c=11,
-a+b+3c+d=5,
c-b+e=-2,
—-c+m=0.

Bu sistemani yechib, a=1, b=3, c¢=1, d=0, e=0, m=1

larni topamiz. Demak, Q(x)=x+3x+1, R(x)=1.
3-misol ¥2x+3x+4x+1 ni x*+x-2 ga bo‘lishdan
chigqan qoldiqni toping.

Y e c h i s h Bo‘linuvchining darajasi 4 ga,
bo‘luvchining darajasi 2 ga teng bo‘lgani uchun to‘ligsiz
bo‘linmaning darajasi 2 ga teng bo‘ladi. Qoldiq esa birinchi
darajali ko‘phad yoki o‘zgarmas son bo‘lishi mumkin:

X234 3x24+4x+ 1 =(x2+x=2)(ax*+bx+c)+(d+r).

Bu tenglik x ning istalgan qiymatida, jumladan
X'+x-2=(0 bo‘ladigan giymatlarda ham to‘g ‘ridir. x*+x-2=0
dan x= -2, x=1 larni topamiz.

Yuqoridagi tenglikda, dastlab x=-2, so‘ngra x=1 desak,

Vfil r larni topish imkonini beruvchi quyidagi sistema hosil
0‘ladi:
{ 37=-2d+r
T=d+r

Bundan, d=-10, r =17 larni topamiz.

Shunday qilib, ko‘phadlarni bo‘lishdagi qoldiq
~10x+17 dan iborat ekan.

4-mis ol P(x)=3(9x>-7x)"+7(x’~1)'"-x*+x-7 ko‘phad
barcha koeffitsiyentlarining yig‘indisini toping.

Yechish. P(x)=ax+bx"'+ ... ko‘phadda x=1 desak,
1*iOE!ffitsiyentlzu' yig‘indisiga ega bo‘lamiz. Bizning misolda
P(1)=3.(9.12-7-1)P+7(15-1)W-1241-7=3-2"-7.

Javob: 3.29-7. M

2.1, fix)=x>-3x’+2x-1 ko‘phad berilgan. Quyidagilarni

hiso?lang: ) foe-1)

afQ); =)} 1 JAX s

by 105 oS y; 0 7(a):
OFED); ) e b 707
f(2); ) f(3-1); m) f(73)-




2.2. Ko‘phad koeffitsientlarining yig‘indisini toping:
a) flx)=(4x—1)""(2x-1)"0+(8x—1)*(4x-1);
b) fix)=(3x-2)*%(3x-1)""+(8x+1)*+2;
d) fx)=(x-2)**(2—x)+(4-x)*(x-1)*"+3;
e) flx)=(x-1)(x-2)"+(4-4x)"¥(x+3)*+17.
2.3. f{x) ko ‘phad koeffitsientlarining yig ‘indisi i ga teng.
a ni toping:
a) flx)=x+ax>+3x+1, m=5;
b) fix)=7x*+2x*+ax+2, m=4;
d) flx)=12"+2x+ax*+1, m=12;
e) fix)=ax*+4x*+8x+1, m=-4.
2.4. Ko‘phadning ozod hadini toping:
a) flx)=3x>-1)"(4x+1)"-x*+15;
b) fx)=(3x—4)"8(13x-1)"6+x'7-15;
d) fx)=(2x+1) 53242y +(x=2)2+ 17 :
e) flx)=3x+1)*(Bx+4)>(x+1)*+(x~1)*+19 .
2.5. f(x), g(x) lar teng ko‘phadlar bo‘lsa, a, b larni toping:
a) flx)=ax’+3x5+x’+1, g(x)=3x+bx’+1;
b) flx)=ax’+bx*+3x+2, g(x)=x+bx*+3x+2;
d) flx)=ax*+2x+3, g(x)=4x+bx+ ;
e) flx)=ax®*+bx*+9, g2(xX)=ax""+4x*+ax*+9.
2.6. x+5=a(x-2)(x-3)+b(x—1)(x-3)+c(x-1)(x-2) tenglik
ayniyat bo‘lsa, a, b, c larni toping.
2.7. Ko‘phadlar yig ‘indisini toping:
a) flx)=x%3+3x"T+4x*+1, g(x)=4x"+3x+15;
b) flr)=x*-5x+4x*-1, g(xX)=-x*+6x>+x+2;
d) x)=x0+5x>+11x+4, g(x)=2x"+x*+3x'+5;
e) x)=x"+x’+5x'+12, gx)=Tx’+8x*-11.
2.8. Ko‘phadlar yig ‘indisining darajasini toping:
a) fl)=(x-1)"(x=2)°+3x, g(x)=(2x—4)"*+4x*;
b) fx)=(2x+5)"5+3x'+4, g(x)=(2x+3)"“4x*+x+1;
d) x)=3x+5)""+31x°+2, g(x)=—(3x+11)"*+33x%+4;
e) ) =x"+x543x%+x+3,  g(x)=—-X"+2x+4x°+2 .
2.9. 2.7 - misoldagi ko‘phadlar uchun f(x)-g(x) ni toping,
2.10. Ko‘phadlarni ko‘paytiring:
a) Ax)=5x'+4x>+x+2,  glx)=4x;
b) flx)=4x"+3x+2, g(x)=4x*+Tx+1;
d) flx)=110"+3x2+3x+5, g(x)=5x"+Tx*+4x+2;
e) fx)=13+4x%4x+2,  g(x)=2x7+5x+6.
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2.11. P(x) ni D(x) ga qoldigli bo‘lishni bajaring:
a) P(X)=0+5x2+5x+3, D()=x"+4x+1 ;
b) P(x)=x*+5x4+5x+3, D(x)=x+1;
d) P(xX)=x*+35x3+9x2+11x+6, D(x)=x+3x+1 :
e) P(x)=x"+55+9x+ 11x+6, D(xX)=x+2x+1 ;
) P(X)=3x+2x*-10x°+5x>+x+10, D(xX)=x"-x*+x-1 ;
@) P(x)=3x5+2x'-10x*+5x+x+10, D(x)=x*+3x-4 :
h) P(x)=4x54+3x"-15x+4x+5, D(x)=x*+4x"-1 ;
i) P(x)=4x54+3x°-152>+4x+5, D(x)=x'-4x+2 ;
) P()=3x"+3x+5x+4,  D(x)=x’+3x+2;
K) P(x)=x+3x*+9x3+12x°+20x, D(x)=x*+4x ;
1) P(0)=x>+3x'+9x3+12x°+20x, D(x)=x+3x+5 ;
m) P(x)=4x*+5x>+6x+11, D(x)=x+5x—4.

2.12. Ko‘phadlarning eng katta umumiy bo‘luvchisini

Yevklid algoritmi yordamida toping:

a) X¥*+x°-3x*-4x-1, O+a2-x-1;
b) X+xt-x-2x-1, 3420504+ 2x-2
d) x0=Tx'+8x*-Tx+7, 3x5-Tx%+3x%-7,
e) X*-2x*+x°+7x-12x+10, 3 —634+5x2+2x-2;
) X0+ 2x*—4x3-3x+8x-5, Opxt—x+1;
g) Xo+3x-1200-52x-52x-12,  x*+3x-6x-22x-12;
h) X¥*+x*—x’-3x>-3x-1, X253 -x2-2x+1;
i) X¥*4x°+1; -3x%+1.

V b o b. ALGEBRAIK IFODALAR

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

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

a)3=%.; f) 3—_3}’%; j)x(;"+ 5 WXl

B, pezty Ik gibe o
9 (x—xl;xB—z) > 1) 22—_455 b DIy P S
= 3% ™ 5o=5 Doy + 3=
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L2. O‘zgaruvchining ifoda ma’n o s
. . 0
barcha hagigiy qumatlar% to*plamini mz%:gfga bo‘ladigan

) ¥5Fo—; g){%; l)7x+2+ 13 .

by X+13 . 32+ 13 x=7 ~ x=1"
G i
X+ . 17a .

x32_+9 l) (a_l)(a_z)(a_3) ;n)x’—x—l;
e) X 5. . x+4 1

W90 Doty o) —F=%rs
ﬂﬁ_‘f k) Ix-4 "

13-4 +x+2; ——% __4x:
Q) x— lx2-16 p).>c1+x+l.*'x-’

Cc=Dx=3
N lfx._liodaning aniqglanish sohasini toping:
. x .
b) xG-p ¢ D x-2 iy Dreye I
. X—
,‘S:?r, g) +3#; k)xy+x2y——_f—3§
d)?__ h) y X .
_}, ; =y " xFyo  D1+Py+

e X~ 2 . - 3x+
) xz_y ’ l)?t%“;;‘_xa; m) l3—2x2+(X—y)2-

1.4. Kasrni gisqartiring:
a) 212 - 64 @ = 3g

12ab = 4247+ h :
b) 6m’—3mzz . .) a@?+3a-18

2mPn + mp? > i) 4x24;2 8x1+ 3 .
d) X2 =2mx + 3x— 6m ‘ -

A m+ 3t em ) '":If}”"s ;

ab+2a_20b_ m m+ 10
7 ey e S E S [ ML L
D164 -Sabt ) §x£x2+%z i

9%~ 25 =X

g) 9x2+3 y2 . 6+
0 ; X+ x
Xy +725)7 m) -

1.5. Quyida kelt o : _
idealar?t;l‘)l;llmun?;ignagz ifodalar orasidagi butun ratsional
1
’ - 1. )
35+a; x4 o 3 dda(adn; 2
6x - -—l— N x 4 . xcyz - % Zz
2 IIZ—O,(S)x’ m—'—; xy+\/2-——-lz
Amallarni bajaring (1.6 - 1.8):
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x,
4

16.0) 452 _1-2=3 ;) c-2td

b)_a_;l;_x_ —a+ x; g)a+x—%¥§

d) 4a- azl - a-§-2 . h)_4‘j\¢+1_%z——9%»5
o e i o Dl-5E- xiy;
1.7. a) ax‘fxz + x_xa ;D )Scx_-?gs - gifx? ;
®) ;;——43 - xiyZy ’ g é§:§6 ~l-6y_6y2;

4a h)3x—’2‘—__§+i'5—¥—;

x )
d) 2a¥"ax  2ax-xI

€) gt 9 . pX=12a  dx
3x_.,+2.xy 3-xy+2x27 xz_‘l6a2 4ax—x2.
a@+3a . X R
18.9) s VImw—2-x+6a  Fal’

b) e — 3y . e) X, X4
3x-2 6xy+9x—4y-5 ° 2+3  dxy-3-2y+6x
1.9. Kasr ko‘rinishida ifodalang:

xX-x .y etk x .
V=5 h) =% %%’
b)JE.M- i) axtay Xy .

3 9 ’ xy? 3Ix+ 3y’
d*=r . 2y . i xy . _atad,

Xy xy—-y’ a+a Xyt ’
e) 4ab  _ax+bx . k) 6a o 2x-2
cx + bx 2ab X —-x 3ax °
xXa—-xy . . ) Xx-y 2 .
3¢ cy—ca’ 2xy x+y”’
ax—ay_ . Sxy . 4 | la-—ax
B —sgyr By bx m—z_3g x

1.10. Soddalashtiring:

X—4x . 24-6x . (x+3) . 3x+9 .
2 R+Ix  49-x D53 x -4

Y — 16y . 44—y . (x-=3)? . 4x-12 ,
R Tt TR x-§ o wA
a+b?-2ab . @+ b . a (at by

@@ 43:2 gy W Za—b)’2 (a;b)’b’

- 12 —c . 7 Be=b . _3c-
gses . erne 0 O el
3 — Algebra va matematik analiz... 65




1.11. Ifodani soddalashtiring;

a)(J\L m+ 2 ) 20+ dm + 8

G R e

) P e a+5 (?:% A%g)_,)n—:;

d)(%i X—J —— —14 x+2 1
x . . .
i) gt x-3

1

€) 5+ 3m 2m 2

M T =T
A

’

f) X'il‘y Z:XJ):(%L_ X \ X

20+3 [ op YTy X F )T Tx=y
g)m-za\+3a_ 30+2) 4a-1 a-1
3a +12a+97 24%3; 2(1 3 ——a;

h)(ﬁ% a-1

i)ﬁx%is)_g\ m— 3
Iy g G )

1.12. Ifodanj soddalashtlrmg

a) a_ab ‘?fb—): %_ a-b )
2 )

O e 1)
e)(m‘j,ci\_%)_(%f lq)
f)( Sx+y s Si)‘yJ’)*4x*x2 25x 5/
~3xp ) _
g)%m_ﬁ;im ,
h) 4 :( 1 4b‘—3ab 45 + 3ab ),
Y ot x2+2£cy+y2 ),

—4=2_
. 4a-5
» a5—9 +T5ﬂf713-%-,. 40’ 17a + 15 7

2_ 2 S oia=da a-12 T Ta+3°
k) @-y-x+2g), _aty-x

a y x’

_a-1_.
VT (x\ﬁ‘) Co8e=Xtx (r=-1;
m _l___—_2\
)ax—2a72 X+x ax—34 .(1+%x_)
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1.13. Kasmi qisqartiring:

a) X=xtl . G- -yG-a
FEXTF] x(y - a)7 = y(x - a)’ ’

14 _ 57 4 33 _
—(K——Lifoda

i. 14 k ning qanday qiymatlarida T

natural qiymatlar qabul giladi?
1.15. Ifodani soddalashtiring va o‘zgaruvchilarning ko‘r-
satilgan giymatlarida ifodaning qiymatini hisoblang:
a) (X= 2y y ) X —xy?, 2y?
rYE I T FF ) x‘+x2y+xy +y3’

x=0,2;,y=0,8;

1 1 1 }
Y e hE— t TE=A=0" e aC=b
a =—§—;b=\’§;c=-i23—.

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

2.1. Ifoda ma’noga egami:
a) \/—_9 %/—0 25; ) A n) \/x —y, bunda x<y;
b) \/— g) V0,25 ; )«f-T . 0) \x—y, bunda x<y;
d)Vg; h) Cs1; )T, P \/ — x, bunda x<y;

e) \/— HN=2: m) V5 ; q) y — x, bunda x>y?
2.2. Ifoda o‘zgaruvchining ganday giymatlarida ma’noga

ega: . .

a) N=x; f)Vx— PDIZe N2 -T;

b) Na; o) V& +1)2 KV—6x+9;

d)\/x2+ h)\/léx, l)\/x~+2x+2

e)\/(x+4) 1)\/—x+ m) -(x-3)*? .
2.3. Tenghko zgaruvc inin q}anday qumatlanda to‘g‘ri:
A V(x-22=2-x; \/ 3= 3 —-X; V-_x=2;

b) V(x+3)? = x+3; )\l -3= k) -x=-2;

d)V(x =32 =x-3; h)\/x-—l——l I)Vx2 6x+9 =1;

) Vix-4)?=4-x i)Vx=1; m) ¥x - 2=1?
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2.4. Ko‘paytmadan ildiz chigaring:

2) V16 - 121 ; f) Y9 252649
b)m g)\/8 27-64- 125
d)“6 81; h) V81 - 625 - 256 ;
952243 i) V0,01 - 0,09-025.

2.5. Bo* hnmadan ildiz chigarin

DY b .
f) 9 ) th ATk ® i[%/
25. 3i[ 64 . 3 ; i
64 s b AR
2.7. Darajadan ildiz chiqaring:
VIS8 by YTEy DV55 o) (‘:li’r ;
)V, bunda x < 0;
h) \/(x2+1) bunda y R;
2.8. lldizdan j1d;, chiqaring:
> vwgfb DWW 0¥TE oV
e x,bundaxSO; 2 Wk, bunda x > 0;
" unda x>0 ; ) VT, bunda x e R
9. Ildiznj darajaga ko taring:

;)((:3/—5):.; DA16r: o2y, e) (Ya)?;
OO mAke2; iAo

g) %‘E’ bunda x € R;
i) \/x“, bunda x > 0.

2.10. B
aylantiring erilgan ildizni bir xil ko* rsatkichli ildizga
a) :j/__va V— B vEva ¥5-
b) V2 va \/_ ’
d)\/_va\/* g)Vx+lva\/_,
SENE

Ratsi
10naj kot rsatkichli dara]a
211 Ifoda my’ noga egaml

23 wed 0 d g paed

2 1
g) (‘/Z)S; h) x-1)3 (x<1); i) (x+é)‘%, (x=-2)?
68

2.12. O‘zgaruvchining ifoda ma’noga ega bo‘ladigan
barcha qiymatlarini toping:

x x
a) 4,52, bundaxe Q; b) (-4,5)%, bundaxe Q;

1 1
d) (3+x)3; e) (x*+1)3;
2
(34, g) (i +1)3;
h) (1-|x|)§; i) (1=le)3.

2.13. Hisoblang: s
1 1 -
a)492; ) 9% )9 '5, n) 276 . 325,

o G ot
442, h)0008 ) (?L)ﬁ; P ()%
8% i) (3%)3 Cmesit g (4

2.14. Ifodaning qiymatini toping;
a) (2] -75-4 3 (24810
b) 0,027 ° - (--H7% 25607 -3

_ 3 _

o (" G-
o (95 @siyers (3] (3))s30 ik
o ) o)
g) (0,004)'% - (0,125) i (ﬁ)'%;

2-4—2+(81 5) (;—)’

DT s [ 3

1 -1
b) 1000%; g) 0,16

wT_ O\p—
(S
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2.4. Ko‘paytmadan ildiz chiqaring:

;;\/161 121; m/9 25-.26-49;
) Vl—6 285 27 V8 2764125
) \/32 3 h) Y81- 625 - 256 ;

il 3 i) ¥0,01 - 0,09- 0,25 .

0 % .3. Bo* lu;madan ildiz chiqarin
B Y-y TR

¥ '32 ;
Dver: o 3\/\62 e
o 625° 0 09
Darajadan i]diy chigaring:
a) V158, HVEEE Vs o (57

4\/—_bu d
Ndax<(;
h) V(x24+1)2, bundaxe R:

2.8. lldizdap ildiz chigaring:

g) {/xz bunda x € R;
i) Vx%, bunda x > 0.

a) \/Va'

: ,bundb) e d) Y¥a; e) VA25;

h)Nxb ax<Q; g)W,bundaxZO;
unda x > 0; i) B\/’W, bunda x € R.

2.9. Ildizn; dara_]aga ko‘taring:

) V27; by &ie
4z 4 > d) (\/T)S ; Vay;
DAk g S P 2)°; 61; E‘V.?‘?)“,-

2.10. B ions
aylandiny e erilgan ildizni bir xil ko‘rsatkichli ildizga

a) \/_va{/_‘
b) \Fva\F f)\[:(h\[—’
D V5va §G; Y rlvaly
A h) Vx2 +1 va y "1
) V2 va 3, ) yva iy

Ratsi
Tonaf g o rsatkichli daraja
2 11. Ifoda mg’ noga egam1

a) 33 b) (—3)3; d) 49-

90D b1 e,
68

2 1
(=37 Ak
D (42, (r22) 7

2.12. O‘zgaruvchining ifoda ma’noga ega bo‘ladigan
barcha qiymatlarini toping:

x x
a) 4,52, bundaxe Q; b) (4,5)°, bundaxe Q;

1 1
d) (3+x)3; e) (¥+1)3;
1 2
f (%) g) (il +1)5;
4
h) (1-Lxl)3 ; i) (1-d)™2,
2.13. Hisoblang:
1 ST s
a) 492; H 972  j) 9", n)27°- 3’5;
1 1 4
b) 1000%; g)0,16'5; k) (-};)3 0) (—)
1 A
4% 100083 b (—4) D op (3 )

1 3
) 83 ) (3%)3; m @5t g (8-
2.14. Ifodaning qiymatini toping:

2) ((%)o )-0.5_ 7.5-4 3 —(=2)* + 8193 .

b) 0,027 - (L7 25607 - 314 5,57
- 3 21 _
R
o (59 asee ()" @00l
4
o () -
g) (0,004 (0,125) 3 (1) K

2.4+ (81) - (1)

S R i

'
wino
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2.25. Hisoblang-
1
D Tt T e O A

"’W VQJWT V?flRl?s‘* *75%'27—

O mlg iy — -3

6)7?3:\5—— —\,74?72-—\/7“/5.

2.26. Tenglik to‘g rimi:

3 41, i
VE N e D R e T

A 87 e
) VSZ%-@T ¥ ST 175 ;
VR R

Irratsional ifodalar ustida shakl almashtirishlar
2.27. Hisoblang:
2-4—2+(81%‘)3 (&)

st () ()

2.28. Ifodani soddalashtiring
1 1 .1 S | 2
2. 2 2 2 3 7
B If| 10 |5 Wy )
x3b3 x4 6

d)ab\/: abi[% + 4. b4 %%/aTb,
e) % 4a-10. pS . _ 1

D)

72

KRR IE8 ;

g) J—\] W&.

2.29. Murakkab ildiz formulalarini isbotlang:

2) Varb ={ZHED oD

b) Va—vb = V@%fa’—b

! a—\/az—b

2.30. Murakkab ildiz formulalaridan foydalanib,
ifodalarni soddalashtiring:

a) V5+2V6; d) V10-2V21;

b) V6 - 20 ; e) Vav2 + 2V6 .

2.31. Darajaga ko‘taring:

2) ( . 2-V3 |2
2+ 2+ 72—32—33) )

2.32. Ifodani soddalashtiring:

2) Wab - . Nab—F [ (Ja+ 1)3—a\/_+2 N

atVap’ " a=b \Wa+1): — =2ax

[ atl] l-a \ fl__ _ 1
9 Ni+a vz @ Vi—ata-l | ( a)’

) a—Vby+2a:Na+ b | 3Nab-3b .
m/_+b\f— a-b
atx - Vax

f) Yz -2 Va’ Zuax + 3¢
a - X 3 2
4a~9a' a-4+-=
O\ —r—T+—T1—1"

3 Va—b . VB 3
1)(a+b \/_) (—T— ‘j__\j")
2.33. x—ﬁbo‘lsa l+x . 1-X _ jifoda-

1+v¥I+x | -+1-
ninig qumanm toping. 2
Ay, WP
234,313, y=5 bo’ s (x1y? ) [ty ]
ifodaning qiymatini toping.
2.35. Ayniyatni isbotlang:

1
a) a2-iil : 31 -—a=-1;
a+al+1 al-1
b) ((a+m):(x+§/ﬁ)—l 1 )6__af
Ya+Vx T x
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2.25. Hisoblang:
1 1 1 1
e ey e A oy e 7

1 1 1 1
b) et T3+T7 o8 T 3V

D vty — V2V
)27 —ﬁ—fﬁ——wws.

2.26. Tenglik to‘g ‘rimi:

= B, Lo AL T ST N
) Em e v VR TR e
87 Ll

R, v e A

- NBVITT
45 55 _4359

S Y SN N

72

Irratsional ifodalar ustida shakl almashtirishlar
2.27. Hisoblang:

2.474 (sr%f (&
(4] ()

2.28. Ifodani soddalashtiring:

2.29, Murakkab ildiz forn[}ulalanm 1sb0tlang.
- i _.latVa>=b . a—Va>b
a) Va+\b == e

— J _ atVa>—b x“—b
b Vavb =y 2HVab __ [a—a™b

2.30. Murakkab ildiz formulalaridan foydalanib,
ifodalarni soddalashtiring:

a) V5 +2V6; d) V10-2V21;
b) V6 —20 ; e) Va2 + 26 .

2.31. Darajaga ko‘taring:

2+\3 2-V3 _\?

) (At )
2.32. Ifodani soddalashtiring:

4 . Sz 112

o b ptlr) My (S DelE

\a+1y - e

( a+l 1—a % siftl-donsrmendoto
4 Wi+a 1-a ¥ V- a+a-1 ! _(_ a’ a)’
o) (Ya-Vby+2a:Va+ b, Nab-3b .

a«/E+b«F 5 I T
Yax? - Yalx

at.x
R S S 1 7 )
a—Nx 3.
4a—-9a! 0—4"",}\_
g) _l __|_ J_ “Ll ]
202—3a2 a2 w2
h)( 3x3 _ Jcél . I—Zx)*';
\x —2x x'—-x3 3x-2
3 — — 2
i)(a+b2:\ft;) -(‘J"_\"‘b+ Vb )3
2.33. x—ﬁbo‘lsa,

Ya  Na-+b
5 S L F
ninig qumatlm toping. 2
3
b ) (=
2.34. x=13, y=5 bo’lsa, (x+y ) (—\ﬁl VL__\{'_‘)

L+¥l+x "1 -Nl-x%
ifodaning giymatini toping.
2.35. Ayniyatni isbotlang:

(SRS

i wb—

1
a) a2-!i] b ——a=-1;
a+ a2+ 1 gZ_.l
b) ((a+m):(x+%m_1 bl )5_12
Ya+x " x
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VI b o b. ALGEBRAIK TE
: NGLAMALAR
TENGSIZLIKLAR vA

1-§. CHIZIQLI TENGLAMALAR
1.1. Tenglamanj x ga nisbatan yeching:

a) 3x+1=q :

bg 51}5.,‘; ; g) a+x=a’x-1 ;
d) 4=ax; h) ax-b=l+x;
e) x=a%x ’; 3 f;—bb_:f; ,

f) ax-a’=4-2y . k) 3—a2x—=xib
1.2. m-x=n tenglama; .
a) faqat bitta ildizga;

b) faqat ikkita har xil ild;
il ildizga;
g)) gﬁg?(ts 1000 ta har xil ildigzga;
1z ko‘p har xil ildizga ega bo*lishi mumkinmi?

1.3. gx=
ax=1+b? tenglama cheksiz ko*p har xil ildizga ega

bo‘lishi mumkinmj?

14. (a-
(a-Dx=a>-3g42 tenglama ildizga ega bo‘Imasligi

mumkinmi?

1.5. Ota ‘oli
45 yoshda, 0‘g‘li 15 yoshda. Necha yildan keyin

0°g‘li otasidan ikki marta kichik bo‘ladi?

d

74

L6. Tenglamani yeching;

3 tllil 0.5, f) 1+x=|V2-3];
d) |1—x :61’5, g) |1+x|=_ \/2_3|;
e) )1_,( o h) 1+x=2-3:
1.7 =4, l) ,—XI=1,7' ’
'3 Tenglamani yeching.
3; oo T=x(14394 15 b) 22 2 (- 2)m5- -1
2 "5 e))“-T3+)c= 2x3‘-l __Ax

1.8. m ning ganday g; : , 2
a teng kuchli bO‘la;i};l Qtymatlarida berilgan tenglamalar R

a) 20+3=12 va 2643123 — Ly, 15 .
b) 3x+5=12 va (3x+5)(3m - L):lz ; ’
d) 4-3x=5 va -3x+4=3pm_g . ? |

e) 10x-mx=1 va (10~m)x=0 9
1.9. Tenglamani yeching:

a)3—2x_x——2 X

D2 263 _xi2,

b) x=a’x ;
e) a+x=a*x-1;
g) ax-b=1+x.

a) (x+2)(a-1)+1=a*;
d) ax—a’=4-2x ;

f) ax-b*=7 ;

1.10. Tenglamaning yechimlari to‘plamini tuzing:

1—3x _5x—1_7x.
b) T ="3 +%

15 3 t5

d) 6x—>5 _£=4x'5*-3-0,6; e) 8)3+1 _?_Z_=6x—_1+0,1;

5 5
2) 3(x+8)=4(7-x);

3 5

2 3

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

2-§. KVADRAT TENGLAMALAR
2.1. Kvadrat uchhaddan to‘la kvadrat ajrating:

a) 2x°+4x-3; f) x’~6x+8;
b)%—xz—4x+ 16; g) ax*4a*x+4a’+3;

d) -5x%+20x-13; h) 6a*x-9a’-ax*+a-1;
e) —0,5x*-0,25x-2,25; i) x*+(a+b)x+ab.

2.2. x ning barcha qiymatlarida x’+x+1 kvadrat uchhad

musbat giymatlar qabul gilishini isbotlang.
2.3. x ning barcha giymatlarida —3x*+12x~13 kvadrat

uchhad manfiy qiymatlar qabul qilishini isbotlang.
x, y, z larning barcha qiymatlarida

5x245y2+57%+6xy—8xz—-8yz=0 bo‘lishini isbotlang.
2.5. Tengsizlikni isbotlang:
22+ 2xy+3y*+2x+6y+320.
2.6. Tenglamani yeching:
) 2x—12x+12=0;

a) 6x%=x-1=0;
b) 3x>-5x+1=0; g) 2x—x*-6=0;
h) x>~4x+5=0;

d) x>=x+1=0;
&)-x+8x-16=0; ar-12049=0.
2.7. 15 sonini ko‘paytmasi 70 ga teng bo‘ladigan ikkita
sonning yig‘indisi ko‘rinishida yozish mumkinmi?
2.8. Tenglamani eng qulay formula yordamida yeching:

a) 3x%-5x+2=0 ; f) 5x%+9x-14=0;

b) 3x2-20x-52=0; g) 4x’-x+10=0;

d) x2-10x+24=0 ; h) 5x*~16x+3=0;
i) x2+4x-12=0.

e) x>+7x-30=0 ;
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2.9. Tenglamani og‘zaki yeching:

a) x*-3x+2=0 ; >

e s

g)) x.;‘.548x-549=0 ; h) 3x2+x—2=6. ’
—X°+6x-5=0 ; i) x~(a+ b)X+c,zb=0_

2.10. x va x lar 2
bo‘lsi 1,.v4 X ar x*~7x+10=0 tenglamanine ildizlari
0‘Isin. Bu ildizlarni topmasdan, quyidagguamminl?i%ogfafgn

2,2,
a)x|+x2, f)ﬁ.g.ﬁ
x ?
b) x* +x.3; SR
F 8) XXy = ———;
1 1 X, X
d) x + = 2
% h) (xx,)? - x3 - x 3
1 1 1 2
e) §2 + V2 ; 1 2 2
xl xz l) xl +x2"+ le.xz.

2.110 2.10-misold M .
bilan almashtiring vo| tenglamani —3x%+.x+24=0 tenglama
bajaring, Inng va hisoblashlarni by tenglama uchun
1772 12 +bx+a=0 tenglamanine ild; . o
*, Va x, sonlar o‘zaro teskar; sonlgar ekgli?]% :i(tj)l;tllznngb olsin

213, Beri] !
ishorasinj aniqlglélngl: ‘englamani yechmay, uning ildizlari

a) X*~4x+3=(:
) 6 2 —0-
3; ;::5325:—3’ lglg —;Oxz-flix-?’2=o;
&) Xx—6=0; i) x*~6x+10=0;
f) X4x+1=0; j) =3x2+17=0:
L k) —5x2+x—7=,0,

2.14. Kvadrat .
a) 10x2+ 5x_§; uchhadning ildizlarinj toping:

b) 9x2-9x+2. f) 0, 1x2+0,4;
d) 0,2x2+35 2, lgl) -0,3x%1,5x;
e) ~2x’ —-x-0,125; ) X4x-6;

i) xX*-2x—4.
2.15. Kvadrat uchhadni ko ‘paytuvchilarga airating:

a) 3x-24x+21;
RS F =
Uriir R i) 5y242y-3;
€) x*~12x + 24; J) —2x%45x+7;
£~ y2+16y -15; 02020, )
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2.16. Kasmni qisqartiring:

a) 4x + x ) f) pi=11p+ 10 .
3 +2x-1 20+ 8 -p"
b) 2a*—5a-3 . ) I+ 16x-12 .
3a-9 ’ 8 0-13x-32
16 — »? . X—1lx+24 .
D13 b =" ’

2 +
e) 2y 27y+3 ;

o 22+ 9y-—35
- 1) —%TL}, T
2.17. lldizlari quyidagicha bo‘lgan kvadrat tenglama
tuzing:
a) 2 va-3; d)%va%; f)2va2;

b) -1 va -5; e)—%va—%; g)%va%; i) oevap.

2.18. Ildizlari %— va — -% bo‘lgan shunday kvadrat
tenglama tuzingki, uning barcha koeffitsiyentlari butun sonlar
bo‘lib, ularning yig‘indisi 6 ga teng bo‘lsin.

2.19. Ildizlari 3 va -2 bo‘lgan shunday kvadrat teng-
lama tuzingki, uning bosh koeffitsiyenti L potIsin.

2.20. Ildizlaridan biri a) 2+V3 ga, b) 3-V2 ga,
d) 25 ga, e) 3+V5 ga teng bo‘lgan butun koeffitsiyentli
keltirilgan kvadrat tenglama tuzing.

3-§. KASR-RATSIONAL TENGLAMALAR

5%:0 1)

ko‘rinishdagi tenglama kasr-ratsional tenglama_ deyiladi,
bu yerda P(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

Q(x)20 shartni ganoatlantiradigan yechimlarini topish kifoya,
ya’ni (1) tenglama P(x) = 0,
{Q(x) =0 @)

sistemaga teng kuchlidir. . .
Misol —— 1+ x_z_ =1 tenglamani yeching.
Ye c hish. Butenglamani (1) ko ‘rinishga keltirib olamiz:
X —4x—2 =0.
FDx—2)
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Oxirei Xmdy—9 _
Xirgi tenglama { 4x~-2=0, sistemaga teng

. (x+Dx-2)%0
kuchli. x>4x—2=0 tenglama x =2+V6, x =2-V6 ildizlarga

ega bo‘li ildi
ergn as.o lib, bu ildizlar (x+1)(x—i)=0 tenglamaning ildizlari

Sh - . e
u\1/16g.ay qilib, berilgan tenglama ikkita ildizga ega:

125
Tenglamani yeching:

5(x-2 -
3'1“§Tz)—-42x"7§’1=3. 32Xl o ]

X

3.3. —ﬁu_ _y-35 + 25 2
- =T e —_25
NLNEED (TR E Ry e

3.5.%:24,31%21 - 36, 3=Tx Lo =35
- +4 x+2 -
37.1ltx_a
7'11‘_.)16_(:‘ 3.8 3ax-5
nglamani yeching:
3.9 5+2x_3(x+l) x+3 x-3
. — —4 — . . - 10 36
i e EREe gy
{ ] Y bl +
;‘ 6 m_?it_—r‘z:(). 3.12.m=x—+-3-.
M3 EE= 3 3q4 X -6x 5
L T x=35 ~Tx=3 ©
315. X -4 _ 3+
x T -

8 Ja-11 _2x+7
@-Dx+3) Ta=1 " x+3

i 3.16. = -3x42

X -

ML Fy=1+ 221 38 22 xtd s

39 A 4 o
T

4-§. KO‘PAYTU VCHILARGA AJRATISH USULI

{/-én cl ;oil.s f_%ﬁ"wxz +37x~14=0 tenglamani yeching.
ko*phad turibdi tjniitildar'?f'u“’hh'g chap tomonida 4-darajl
. c ‘ A !
tasvirlashga harakat gilamiz: o ko‘paytmasi shaklida
2
X —4x} = 100° + 37 x 14 _ (2 + px + Q)(Pbr+c).

koeffitsiyentlarini tenglashtiramiz:g OP adlarning mos
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p+ b=- 4,
c+q+pb=-10,
pc +gb =37,

gc =-14.

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

Agar g=1 bo‘lsa, s= —14 bo‘ladi. Ikkinchi va uchinchi
tenglamalar {f [;z‘j}*_ p=37 sistemani beradi. Bu siste-
madan b uchun b*-37b-42=0 tenglama hosil bo‘ladi. Bu

tenglama esa yechimga ega emas.
Shuning uchun, g=1 da sistema butun yechimga ega

emas.
Agar g=2 bo‘lsa, c=-7 ga ega bo‘lamiz. Bu holda sistema

q=2, c=-7, b=1, p=-5 lardan tuzilgan butun yechimga ega
bo‘ladi (tekshirib ko‘ring).

Shunday qilib,

X =4 - 10x2 +37x =14 = (* + 5x + 2)(x*+ x = 17).

Demak, berilgan tenglama x*-5x+2=0 va x*+x-7=0
tenglamalarga ajraladi. Bu tenglamalarni yechib, berilgan
e . oo 53V17 -1 £429

nglamaning ham yechimlari bo‘ladigan —5—, >
sonlarni topamiz.

2-mis ol (x4x+4)+3x(x*+x+4)+2x°=0 tenglamani
yeching.

Y e c hi s h. Tenglamaning chap tomonini y= x*+x+4 ga
nisbatan kvadrat uchhad sifatida qarab, bu kvadrat uchhadni
odatdagi standart usulda ko‘paytuvchilarga ajratamiz:

y243xy+2x=(y +X)(y+2x).

Bundan (x+2x+4)(x>+3x+4)=0 tenglama hosil bofladi.
Oxirgi tenglama yechimga ega emas. Demak, berilgan
tenglama ham yechimga ega emas.

Tenglamani yeching:
4.1, ¥-3x=a"+ 5 (a20).
4.3. x*-0,1x=0,3x2

4.5. y*=y*-16y*+16y=0.
4.7. x*—x*=6x>-6x .

4.2. x*~8x*— x+8=0.

4.4. 9x°—18x*— x+2=0.

4.6. x*-x*=x-1.

4.8. 3x°—x*+18x-6=0.
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4.9, 2¢-180=5x"-45x . 4.10. 3y*-2y=2y"-3.

4.11. x’~3x-2=0. 4.12.(x%+x+1)(x2+x+2)-12=0.
4.13.° 2(x%+6x+1)%+5(x2+6x+ D)%+ 1)+2(x*+1)%=0.

4.14." (x2—x+1)'~6x2(x2—x+ 1)%4+5x4=0.

415°%+6 (x—47 x—6. (x+9)2 X +36
15 x_z (x+4)+x+6 x_9 =2——'xz_36 .
4.16. ©+7x2+14x+8=0.  4.17. ¥'-5x+4=0.

4.18. x*-8x2+40=0. 4.19. x*-2x-1=0.
4.20, x*—4x2+x+2=0.

5-§. YANGI O‘ZGARUVCHI KIRITISH USULI

I -misol (x3x+1)(x*+3x+2)(x~9x+20)=-30
tenglamani yeching.

Yechish (x%+3x+2)(x*~9x+20)=(x+1)(x+2)(x~4)(x-5)=
=[(e+ 1)(x-4)]-[(x+2)(x-5)]=(x*-3-4)-(x>~3x-10) bo‘lgani
uchun berilgan tenglamani quyidagicha yozib olish mumkin:

(2=3x+1)(x*-3x-4)(x*-3x-10)= -30.

Bu tenglamada y=x’-3x almashtirish orqgali yangi

o‘zgaruvchi y ni kiritamiz:
O+1)(y-4)(y-10)= -30.

Oxirgi tenglamadan y,=5, y,=4+V30, y,=4-v30 larni
topib, quyidagi uchta kvadrat tenglamaga ega bo‘lamiz:

2—3x=5 x*—3x=4+30, x2— 3x=4-V30.

Bu tenglamalarni yechsak, berilgan tenglamaning
barcha ildizlari topiladi:

3129 31«/252+4~73o 3 +V25 — 4730
2 ’ ’ 2 '
2-misol x*—2V2@—x+2—2 = 0 tenglamani
yeching.

Yechish. V2=qdeb, x'—2ax’—x+a>—a=0 tenglamani
hosil gilamiz. Bu tenglamani a ga nisbatan kvadrat tenglama
sifatida qarab, uning ga=x’-x, a=x’+x+1 ildizlarini topish
mumkin. a=V2 ekanini e’tiborga olsak, quyidagi tengla-
malarga ega bo‘lamiz;

Pox=\2, 2+x+1=\2.
_Bu tenglamalar berilgan tenglamaning hamma ildizlarini
aniglash imkonini beradi:
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1 +V1+42 R £/ 2
— s ~—ERed

X2= y] R ¥

. 4x 5x 3 :
3-misol + =—-5 tenglamani

yeching. xXX+x+3 " x-5x+3 2
Y e c h i s h. x=0 tenglamaning yechimi emas. Shu

sababli, berilgan tenglama quyidagi tenglamaga teng kuchli:
4 + 5 -_3
x+3+1  x+3-5 2
3 0 4 * s 3
y =X+ desak, SFT tyo5="7T tenglama

hosil bo‘ladi. Bu tenglama y =—5, y,=3 ildizlarga ega

bo‘lgani uchun berilgan tenglama x + —i— =-5,x+ J3c_ =3
tenglamalar majmuasiga teng kuchlidir. Ularni yechib,
berilgan tenglamaning ildizlariga ega bo‘lamiz:

x' 5 = _5 ﬂl3 .

2 Ax + Bx _p
at+bx+c a+bx+c
ko‘rinishdagi tenglamaning xususiy holidir. Bunday ko‘-
rinishdagi barcha tenglamalar, shuningdek

ax*+bxtc  ax+pxt+c
FFBxFc w:-b%fc— =4 va
a’t+bxtc - Ax

e BB = G A%
ko‘rinishdagi (bu yerda ac+0) tenglamalarni yechish sxemasi
3-misolni yechish sxemasi kabidir.

Tenglamani yeching:

5.1, (x?-5x+4)(x*-5x+6)=120. 5.2, (x*+3)*~1(x2+3)+28=0.

5.3. ¢t 4-2¢>-3=0. 54. 2x*-9x*+4=0.

5.5. 5y *-5y 2+2=0. 5.6. x*—4x+4=0.

5.7. (x»-2x)’~(x~1)*+1=0. 5.8. (X*4+2x)2(x+1)*=55.

5.9.(P+x+1)(P+x+2)-12=0.  5.10. (x>~5x+7)—(x—2)(x—3)=0.

SA1. (x=2)(xe+1)(x+4)(x+7)=19. 5.12. 2x*+x*~15=0.

S.13. (2x-1)+3(2x-1y°=10. 5,14, (x-2)"-19(x-2)’<216.
xE 5 5.16.-X=4 ,6x-30 _5

x-4 _
5.15. Tt =4 =2 s 7

Yechilgan bu tenglama
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4.9.20-18x-5045x . 4.10. 3y*-2y=2y"-3,

4.11. .x3—3x—2=0. 4.12.0%+x+ 1) (x2+x+2)-12=0.
4.13.° 206%4+6x+ 124 5o+ 61x+ 1) (x4 1) +2(x2+1)2=0.

4147 (Pt 1) 623(2—x4 1)245220.

415X+ 6 (x—ay x_g (EE5) o £+ 36
xX—6 (m)+x+6' x—9 =2°x‘2—36 )
416. 24704 14x48.0. 417, x-Sxee0,

4.18. ¥-8x240 4.19. x*~2x~1=0.
4.20. x' 43245, 2=0.

5-§- YANGI 0-2GARUVCHI KIRITISH USULI
tenglann i yepon s (93EF DO 3x42)(x-93420)= 30
e St G4 342) 2 200t ) 2)x-4) (3-S5}
uchun berd )L0e+2)(x-5)}=(x>-3-4)-(x*-3x-10) bo"Igani

gan tenglamanj quyidagicha yozib olish mumkin:

Bu te (’1‘2 =30+ 1)(_3x4)(-3%-10)= —30,
. ng amad a = 2_ « o . .
0‘zgaruvchi y nj ki tgnuxz : 3x almashtirish orqali yangi

o 0r+1)(y—4)(y-10)= -30.

_0x1rg1. tenglamadan y,=5, y,=4+\/%, yy=4- V30 larni
topib, quyidagi uchta kvadrat tenglamaga ega bo‘lamiz:
¥—3x=5 P —3x=4+30, 2 — 3x=4-30.

Bu tenglamalamni yechsak, berilgan tenglamaning
barcha ildizlari topiladi:

3+V29 3+V25+4+30 3 +\25— 430
2 ’ 2 ’ 2 ’
2-misol #¥—2V2x—x+2—2 =0 tenglamani
yeching.

Y echish. V2=adeb, ¥—2ax’—x+a*—a=0 tenglamani
hosil gilamiz. Bu tenglamani a ga nisbatan kvadrat tenglama
sifatida qarab, uning g=x’-x, a=x*+x+1 ildizlarini topish
mumkin. a=VZ ekanini e’tiborga olsak, quyidagi tengla-
malarga ega bo‘lamiz;

x2_x=.\jz X+x+ 1=\/2_
Bu tenglamalar berilgan tenglamaning hamma ildizlarini
aniqlash imkonini beradi:
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1 +V1+4V2 y. = —liN4v2-3 423

X|_2= 5 , 34 = 5 .
. 4x 5x __3 .
3-misol. TFxF3 e 5cF3 = tenglamani

yeching.
Y e c his h x=0 tenglamaning yechimi emas. Shu
sababli, berilgan tenglama quyidagi tenglamaga teng kuchli:
4 + 5 -_3
x+3>+1 x+2-5 2
3 0 4 * s 3
y=x+- desak, e +y_5=-—2—tenglama

hosil bo‘ladi. Bu tenglama y =-5, y,=3 ildizlarga ega

bo‘lgani uchun berilgan tenglama x + %- =-5 X+ )3?_ =3
tenglamalar majmuasiga teng kuchlidir. Ularni yechib,
berilgan tenglamaning ildizlariga ega bo*lamiz:

X,,= -5 V13 )
Yechilgan bu tenglama Ax Bx D

a’+bx+c +ax?+bzx+c =

ko‘rinishdagi tenglamaning xususiy holidir. Bunday ko*-
rinishdagi barcha tenglamalar, shuningdek

ax*+b xtc +

Eq_—b——q:-z)'c ctWaxz b3x+cc =A va

ax*+b x+c “Ax

DB FC = A pre A0
ko ‘rinishdagi (bu yerda ac0) tenglamalarni yechish sxemasi
3-misolni yechish sxemasi kabidir.

Tenglamani yeching:

5.1. (P=5x+4)(*~5x+6)=120. 5.2, (x2+3)~1(x+3)+28=0.
5.3. 142 >-3=0. 5.4. 2x*-9x2+4=0.
5.5. 5y ‘-5y 2+2=0. 5.6. x*~4x2+4=0.
5.7, (x=2x)—(x—1)2+1=0. 5.8. (x24+2x)%—(x+1)%=55.
5.9.(+x+1) (™ +x42)-12=0.  5.10. (x>=5x+7)—(x—2)(x~3)=0.
S5.11. (x-2)(x+1)(x+4)(x+7)=19. 5.12. 2x*+x*~15=0.
S.13. (2x-1)%+3(2x-1)’=10.  5.14. (x~2)%-19(x-2)*=216.

x-4 x+5 _ x-4  6x-30 _
5.15. Tt x=4 =2. 5.16. 5t =g =5
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xX+x-5 3x
S5t ey + 420, 518,00 - 30 14,

. hl —_— l 1 ) ) o) ]
5.19. x(x+2) W =17 5.20. (x~+2.x)--(x+l)'=55.
521, X=13x+15  x-15x+15

LT X—16x¥15 =" le‘ :
5.22, 4x 3x

B-8x+T * AslnrT = !
5.23. 1 1 9
P B g P md I(=2x+4)
5.24. X—10x + 15 _ 4x
xz—f;w 15 =73 02x+15

5.25. 7 _ _

S I =L 5.26. X0 xb o

6-§. BEZU TEOREMASI. GORNER SXEMASI

Bezu teoremasi. P =ax+a '+ +

oy o Ly 2 ~ta_, xta
: am ko};pl;ajrz rc ikki hadga bo ‘lishdan hosil bo ladigan

q I, (x) ko ‘phadning x = ¢ nugtadagi giymati ni
P, (c) ga "teng: r — P (). qtadagi qiymatiga, ya'ni

1-misol P, (x) = ¥ +x3 +3x2 +2x+2 ko‘phadni x— 1
bo‘l{(shdaq hosil4bo‘lgan goldigni toping. o phadmm e
+2+2:;.h18h. Bezu teoremasiga asosan: r = P, (1) =1+1+3+

2-misol. P (x)=X+2x2+x—a’ko* i 9

oy ; phadni x~2 ga bo‘lish-
dan‘l(losﬂ bo‘Igan qoldiq 8 ga teng bo‘Isa, a ni toping.
hosil ;ifaﬁ:i s l;3 P, 52)=2\}+_2 -2%+2-a’=8 tenglikdan a’= 10 ni
Z. bundan aV10 yoki g= —

Javob: a= +10. yoki a=—10.

P(x):ax"+a x’"/+ +a x+a koc :

A= e T Fota ko‘phadni x—c ga
qoldiqli bo‘lishning amaliy usullaridan biri Gorner sxemasi
(usuli)dir.

Bu usulning mohiyati quyidagicha: P(x) ko‘phadni x—
¢ ga qoldiqli b9 lishda Q  (x)=b KD X L +b et
+b,, (b#0) ko'phad va reR qoldiq hosil bo‘ladi. b,, b,,
.« by 5 b,,, 7 SOnlarni quyidagi sxema yordamida topish
mumkKin:

3-misol Py(x)=2x-x'-3x*+x-3 ni x-3 ga qoldigli

bo‘ling.
Yechish.
2 | -1 -3 0 1 =3
32 35 3-12 336 | 3-109
c=3| 2 5 12 36 109 324=r

a, a, al,_) o | a,|a,l a,
+ |0 ch, Z | .- | ¢eb | cb | cb
¢ |b=a, | b 2 SR N B I
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Demak, P (x)=(x-3)(2x*+5x’+12x*+36x+109)+324.
4-misol P(x)=2x-x+3x+2 ni x+1 ga qoldiqli

bo‘ling.
Yechish.
2 -1 3 2
-1-2 -1-(-3) | -1-6
c=-1 2 -3 6 —4=r

P, (x)=(x+1)(2x*-3x+6)-4.

Bezu teoremasidan P (x) ko ‘phadni ax+b ko‘rinishda-
gi ikkihadga bo‘lishda hosil bo‘ladigan r qoldiq Pn(— 7[;‘)
ga teng bo‘lishligi kelib chiqadi.

5-misol P(x)=x-3x+5x+7 ni 2x+1 ga bo‘lishdan
hosil bo‘lgan qoldigni toping.

Yechish. Qoldiqr=P3(-%)=(——é-)3—3 (s

(—;—) + 7=282gateng.
6.1. P(x) ko‘phad D(x) ko‘phadga bo‘linadimi:

a) P(x)=x'"-3x+2, D(x)=x-1;

b) P(x)=x'®-3x+2, D(x)=x+1;

d) P(x)=x'"-3x2+2, D(x)=x>-1;

e) P(x)=x'"-3x+2, D(x)=2x*-17

6.2. x*14+a>! ko‘phad x+a ga bo‘linishini isbotlang,

bunda a=0, ne N. o
6.3. x"-a" ko‘phad x-a ga bo‘linishini isbotlang, bunda

a#(, neN. )
6.4. a) ¥'-3x*+1 nix-2 ga; b) x—4x’+x* ni x-3 ga;
d) ¥*~4x°-x*+1 ni 2x-3 ga;  €) x*-3x>+x’-1 ni 3x4 ga

bo‘lishdagi qoldigni toping. .

6.5. mgnicrllg ganday giymatlarida 3x*~2x*~-m’x-2 ko‘phad

x~2 ga qoldigsiz bo‘linadi?
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6.6. m ning qanday qiymatlarida 3x’~4x°-mx-1 ko‘phad

x+1 ga bo‘linmaydi?

6.7.avab ning qanday qj i
y qiymatlari 2x*+ax®+bx—2 ko*
xz—J;—Z uchhadga qoldigsiz bo‘linadi? +ox-2ko'phad

*m van mng qanda : .
y qiymatlarida x ¢
X*+3x+10 uchhadga goldigsiz bo*linadi? +mx+n ko‘phad

6.9. P(x) ko‘phadni x-1 ‘li i
6 : -1 ga bo‘lishda qoldiq 3, x-2
ll:o‘;;shda esa goldiq 5 hosil bo‘ladi. P(xc; ni 33—3;2 gz
0°lishda hosil bo‘ladigan goldiqni toping.

6.10. P(x) ko‘phadni x—q ‘I '

6 X—a ga bo‘lishda r, qoldiq, x~b ga
22(1( l;iléc)ia e;a 7, goldiq hosil bo‘ladi ('cgtb).qP(x) %li

o xégm%? so Ilshqa hosil bo‘ladigan qoldiqni toping.
. 6.1 xemasi yordamid ‘ i
ikkihadga qoldigli bo‘ling:y e PG ko'phadni D)

2) P(0)=x*-5x-7, D(x)=x—1;
b) P(x)=x*-3x2+5x-6, D(x)=x-2;
d) P)=2x*-3x2-5x+2, D(x)=x+ 1;
©) P()=3x4x’~x+1, D(x)=x+3:
D PO)=3x4xxs 0221, D(x)mr_3;
&) PO=r'x-5x-6, D)r;
h) PI)=x'x42x%-5x42, D(x)mxs2:
D) Pr)=x"—4x2+5x-3, D(x)=x-3; ’
D) PO)=x'-324204x-1, D(x)=x+4:
K) P)=x’4x-35%41, D(yyt;
D P(x)=x"-5x"+3x2_5x+6, D(x)=x+2:
I6ni 21"’()c)=x5—4x3+2):2—3, D(x)=x-1. ’
rea nuqta?jggilzri;’:ggz?lgz;nfé):ydalamb, fx) ko‘phadning
) f0=X-x42, a=1;  b) Ax)er*_3- =2;
Py SN _) 1j;(x)_x4 3x3-x+10, a=2;
€) f0)=x~Tx"+3x2-3, a_3; 1) SO)=x-5x’—4x2+8, a=4;
g) f(x)_—_x8+7x’+x5+3x5+3x“+2x3+x2—x+1, a=s. o
6.13. Gorner sxemasidan foydalanib, a*+b*+c*~3abc ni
ko‘paytuvchilarga ajrating.
614. Agara20.520,c 20 bo'lsa, ZH4C 5 gpe

bo*ladi. Shuni 6.13-masala natijasidan foydalanib isbotlang.
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7-§. ALGEBRANING ASOSIY TEOREMASI

Algebraning asosiy teoremasi (Gauss teoremasi).

n-darajali (bu yerda n 2 1) har ganday ko‘phad aqalli
bitta kompleks ildizga ega.

Teorema. Agar atpi (B=0) kompleks son P(z)
ko‘phadning ildizi bo‘lsa, a—Pi soni ham P(z) ko‘phadning
ildizi bo‘ladi.

N atij a: n-darajali P(x) ko‘phad x-c ko‘rinishidagi
ikkihadlar va x*+px+q ko‘rinishidagi manfiy diskriminantli
kvadrat uchhadlar darajalarining ko‘paytmasidan iborat:

P (x)=a,(x-a)* - ...  (x*+px+q)™ ...

bu yerda ke {0, 1, 2, ...} me{0,1,2,...}.

1 - mis ol x*+4x+15=0 tenglamaning barcha kompleks
ildizlarini toping.

Y e ¢ his h. Algebraning asosiy teoremasidan bu
tenglama ko‘pi bilan ikkita kompleks ildizga egaligi kelib
chiqadi. Bu ildizlar kvadrat tenglamani yechishning odatdagi
usuli yordamida topiladi:

X*4+4x+15=0; D=4"4-15=—44; x, = —_‘&2—5\“——1— =-2+N11.
2-mis ol x*+4x+15 uchhadni ko‘paytuvchilarga
ajrating.

Y e c h is h. Kvadrat uchhadning ildizlarini topamiz:
x, =2+ iV11. Shuning uchun x 2+ 4x + 15=(x + 2 - iN11)-
(+2+V11).

3-mis ol x*+4x+15=0 tenglamaning barcha kom-
pleks ildizlarini toping.

Y e ¢ his h. xX*=t deb, #+4t+15=0 kvadrat tenglamani
hosil qilamiz. Uning ildizlari: t|=—2+i\/ﬁ, t,=—2-iN11.
x2=—2+iV11, x*°=—2-iV11 tenglamalarga ega bo‘ldik.
N2+iV11, V2—iN11 ifodalarning qiymatlarini hisoblasak,
berilgan tenglamaning 4 ta kompleks ildizlariga ega bo‘lamiz
(bu ildizlarni o‘zingiz aniglang). o

4 -mis ol Ildizlaridan biri 143/ bo‘lgan hagiqiy
koeffitsiyentli kvadrat tenglama tuzing. .

Y e chish. 1+3i son izlanayotgan kvadrat tenglamaning
ildizi bo‘lgani uchun 1-3i son ham uning ildizi bo‘ladi.
Demak, izlangan tenglama a(x—-(1+30))(x-(1-3i))=0

ko‘rinishda bo‘lib, bu yerda a€R, a#0. Qavslarni ochib,
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o‘xshash qo‘shiluvchilar ixchamlansa ax’—2ax+10a=0
kvadrat tenglama hosil bo‘ladi. Bu esa izlangan tenglamad—ir.
Javob; —2ax+10a=0, (aeR, a#0).
7.1. Tenglamaning barcha kompleks yechimlarini toping.
a) X*-20+2=0;  f) x2+2x+17=0; 1) 9x*-12x+5=0;
b) x*4x+5=0; g) ¥*-8x+41=0; k) 162>-32z+17=0;
d) x:+6x+13=0; h) 9x°+6x+10=0; 1) z2+47+7=0;
e) X’+4x+13=0; i) 4x°+4x+5=0;  m) 7%—6z+11=0.
7.2. Kvadrat uchhadni chizigli ko* ilarga
sjrating: ni chiziqli ko‘paytuvchilarga

a) x’+2x+5; d) 42> ;

b) -3x+10; e)) 25;2?5552;26.

7.3. Tenglamani kompleks sonlar to‘plamida yeching:
a) 2*+52-36=0; f) x¥*+3x2-18=0;

b) x*-8x?-9-0; £) X*+4x2-32=0;

d) y*~y*-6=0; h) Z*+7%+1=0;

e) *+212-15=0; i) 25-27+4=0.
7.4. Ildizlaridan biri 2-3; bo‘lgan haqigi i i
kvagrsat tenglama tuzing gan haqiqiy koeffitsiyentli
3. Ildizlari 2-3i, 2—i bo‘lgan hagiqiy koeffitsiventli
to‘rtinchi d{iraja]i tenglama tuzingg. i e
7.6. Ildizlari 2, 2-3i, 2-i bo‘Igan haqiqiy koeffitsiyentli
beshinchi darajgall tenglama tuzing.
.. .. 7-7. x=1 soni x*—nx"*'+nx*1_] ko‘phadning necha karrali
ildizi ekanini aniglang.
7.8. Quyidagi ko‘phadlarni chizigli va kvadrat
ko‘paytuvchilar ko‘paytmasi shaklida tasvirlang.
a) x5+27; d) x°+64;
b) xX*+16x2; e) X*+7x2.

8-§. YUQORI DARAJALI TENGLAMALAR

Teorema: % gisqarmas kasr (pe Z, ge N) bo‘lsin. %

son P (X)=ax"+a x"'+..+a, x+a, ko‘phadning ildizi

bo‘lishi uchun p son ozod had a_ ning, g soni esa bosh

koeffitsiyent a, ning bo‘luvchisi bo‘lishi zarur.
Natija: peZ soni P (x) ko‘phadning ildizi bo‘lishi

uchun p soni ozod had a_ ning bo‘luvchisi bo‘lishi zarur.
1-misol 2xX+x’>4x-2=0 tenglamaning ratsional

ildizlarini toping.
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Y echish. Ozod hadning barcha butun bo‘luvchilari: -2; -1;
1; 2. Bosh koeffitsiyentning barcha natural bo‘luvchilari: 1; 2.
Tenglamaning ratsional ildizlarini quyidagi sonlar

orasidan izlaymiz:
1.1

—2;—1;—7;7; I; 2.
Bu sonlarni berilgan tenglamaga bevosita qo‘yib ko‘rish
bilan, ularning ildiz bo‘lish yoki bo‘lmasligini aniqlaymiz.
Tekshirish ko‘rsatadiki, — % soni berilgan tenglama-

ning ildizi bo‘ladi, qolgan sonlar esa ildiz bo‘Imaydi.
Shunday qilib, berilgan tenglama faqat bitta ratsional

ildizga ega: x=— %

Javob: - %

2 - mi s o l. Tenglamaning butun ildizlarini toping:
2x*-x*+2x*+3x-2=0.

Y e c hi s h. Ozod hadning barcha butun bo‘luvchilari:
-2; —1; 1; 2. Tenglamaning barcha butun ildizlarini quyidagi
sonlar orasidan izlaymiz: -2; -1; 1; 2.

Bu sonlarning har birini tenglamaga qo‘yib ko‘rib, ular
orasidan fagat —1 songina tenglamaning yechimi ekanini
aniglaymiz.

Demak, berilgan tenglama faqat bitta butun yechimga
ega: x=-1.

Javob: x=—1.

3-misol. x*+3x>-1=0 tenglamaning butun ildizlarini
toping.

Y e ¢ h i s h. Butun ildizlarni —1; 1 sonlar orasidan
izlaymiz. Bu sonlarning ikkalasi ham tenglamaning ildizi
emasligini ko‘rish qiyin emas.

J a v o b: tenglama butun ildizga ega emas.

4-misol 2¢¥x3+2x+3x—2=0 (x€R) tenglamani
yeching. )

Y e ¢ hi s h. Oldingi misollardan fargli o°laroq, bu yerda
tenglamaning barcha haqiqiy ildizlarini topish talab

qilinayapti. . ) ) o
Dastlab ratsional ildizlarini izlaymiz. Ratsional ildizlar

esa -2; -1; - é—; -;——; 1; 2 sonlar orasida bo‘ladi (agar ular
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.mavjud bo‘lsa). Ratsional ildizlar quyidagi sonlar ekanligiga
ishonch hosil gilish mumkin: —1 va -%—
Shuninlg uchun ltenglamaming chap tomonidagi ko‘phad
O+ D)= =) =x2+-2—x%— ga qoldigsiz bo‘linadi. Bo‘lishni
bajarib,
242432 (x2+-%—x-;_) 222+ 4)
ni hosil gilamiz.
Tenglamani quyidagi ko‘rinishda yozib olamiz:
1 1
(x2+—2—x-—2-)- (2 -2x+4) = 0.
2x2 - —_ 3 . . . .
bermanydi. 2x + 4 = 0 tenglama yangi hagiqiy ildizlarni
Javob: x=-1; x2=é—.
8.1. Tenglamaning ratsional ildizlarini toping:
g; izx:izxz+5x-18=0; D) 4x*+8x’-3x2-7x+3=0;
3 x“-x%ﬁ%fog-():o; g) X'+x>+x%+3x+2=0;
R EIR Sx— ; h) x*— 4x*-13x%+28x+12=0;
+8x—3=0; 1) 3x*+4x%+5x-12=0.
8.2 . Tenglamaning butun ildizlarini toping:
a) X+2°+4x%4+3x-10=0; b) x*+7x*+14x+8=0;
d) ¥+ 2—x+1=0; &) X +X4x+2=0.
8.3. Tenglamani yeching (xe R):

a) 3x°-5x2+3x+5=0; b)4x°+
; 8x*+5x3+10x2-3x—6=0;
d) 3:";5_—66xxj+4x3—8x2—3x+6=0; &) 24 450101 T 14=0:
f) —8x°+16x°~16x+32=0; g) 2x°+6x*~Tx’~21x—4x—12=0.
8.4. Tenglamaning barcha haqjgiy ildizlarini toping:
a) 2x*+3x°-8x*-9x+6=0; b) 2xX*-5x3~x?+5x+2=0;
d) 513 4x2_3x+5-0; €) 4x'—3x*—8x2+3x+4=0;
f) 3x'—4x*-Tx*+4x+4=0; g) 2x¢'-7x*~5x*+7x+3=0.
8.5. Tenglamani yeching (xe R):
a) 8x'+6x°—13x°-x+3=0; b) x*+6x+4x+3=0;
d) 2¢'-x*-9x*+1 3x2—5=0; e)* (x—1)*+(2x+3)’=27x+8;
f) ¥’~(2a+1)x*+(a*+a)x~(a>—a)=0;
g) x'—4x’~19x>+106x~120=0.
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8.6. (x+a)(x+b)(x+c)(x+d)=m (bu yerda a+b=c+d)
ko‘rinishdagi tenglamani yeching:
a) (x+1)(x=2)(x+3)(x—4)=144; b) (=D (x+2)(x-3)(x-6)=6;
d) (x=3)(x+2)(x-6)(x-1)=-56; €) (+2)(x-3)(x—4)(x+3)=9;
£) (x+3)(x-2)(x-6)(x+7)=-180;

g) (x+6)(x+2)(x~7)(x—3)=-180.

8.7. Qaytma tenglamani yeching:

a) x'-3x°+4x>-3x+1=0; b) xX*-3x°+x*+3x+1=0;
d) ¥4 +x>—4x+1=0; e) 20 —4x*+ 2% —4x+2=0;
) x*+2x°-x2+2x+1=0; g) X+ 220°0+x°-2x+1=0.

8.8. Qaytma tenglamaning barcha haqiqiy ildizlarini
toping:

a) xX*+550+2x2+5x+1=0;
d) 2¢*+3x°-13x2-6x+8=0;
8.9. Tenglamani yeching:

a) 8x°+36x2+54x=98.
Y e c his h. 8x3+36x%+54x=(2x+3)*-27 bo‘lgani uchun,

berilgan tenglama (2x+3)*-27=98 tenglmaga teng kuchli.
Bundan: (2x+3)*=125; 2x+5=>5. Bundan x=1 ekanini topamiz.

Javob: 1.

b) 8x>-36x%+54x=28;

d) 16x*+32x*+12x%+8x-80=0;

e) x'-8x*+24x>-8x=65;

) (x2+27)2—5(x2+27)(x2+3)+6(x3+3)2= .

g) (-1 Y+5(x-1)-6(x*+1 )?=0;

h) (f—3)3—7(x‘—9)+6(x2+3)2=0.

i) (x—2)2+(x—2)(x+l)+(x+1)2=0.

Namuna sifatida f) tenglamani yechib ko‘rsatamiz.

E c h i s h. Bu tenglamaning hadlzarini (x2+3)? ga bo‘lsak,
u ushbu ko'rinishni oladi: {7 +3§Z -5- X 1 6=0,
y= X 127 deb belgilasak, y*~5y+6=0 tenglama hosil bo‘ladi.

Bundan y,=2, y,=3 larga egamiz.
%’—%l =2, -—%%—7- — 3 tenglamalar mos ravishda +V21 va
+3 ildizlarga ega. ) i

8.10. f{f(x)]=x ko‘rinishidagi tenglamant yeching:

a) (2—4x+6)—4(x—4x+6)+6=x *).

Y e c his h. x¥’~4x+6=x tenglamani yechamiz:

Xo5x46=0; x,=2, X%=3;

b) 4x*+2x>+3x%+x+1=0;
e) 3x*-2x’+x2—6x+27=0.
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(x2—4x+6)2—4(x2—4x+6)—x—0 ko*
Kie ) —4(x = phad (x-2)(x—3) g:
?nold'lc:sm bo‘linadi. Bo‘lishni bajarib, x*>—3x+3 bo)‘lii-l
ani topamiz. (*) ni quyidagi ko rini i in:
(xz_]-;x+3)(x_2)(x—3)=0y g rinishda yozish mumkin:
u tenglama x=2, x=3 lardan boshqa hagqigiy ildi
‘ . dizlarg

ega emaf. (*) tenglamaning hamma ild?zlari:qzc‘] %J e

b) (F+2x—5)%42(x2+2x—5)—5=yx: ’

V) (x;"—x—-3)2—-(x2—x—3)-—3=x;

d) (x;—8x+18)2—8(x2—8x+] 8)+18=x;

e) (x:—9x+ 16)*~9(x>—9x+16)+16=x:

f) (x-—3x+3)2—3(x2—3x+3)+3=x.

9-§. DETERMINANTLAR

I -misol Tenglamani yeching: |ch 31 _5
e :

. X 3 5
YeChlSh-’l xz’=x-x-—l +3 =x"— 3 bo‘lgani uchun

tenglama x*~3=5 yoki x’=8 ko*rinishini oladi.
Javob: x=2.

_ 123
2-misol, ;1 g g ni hisoblang.
Yechish. I usul:
123
;1 g 6 =1-5-942-6-7+4.8-3-7.5.3—-4.2.9_8.6.1=
9 =45+84+96—105—72—48=0.
IT usul:

123
456|=(_1y+1.1]56 ;
’789] " ]1]89 +H=1)! 2'2-}18 +(—1)'*3-3-‘f}§’ =

=1-(45-48)—2(36—42)+3(32—35)= —3+12—9=0.
9.1. Determinantlarni hisoblang:

-30]. -5 -7 00 —a -
2 -1 b 2 1 0 1
-1 e 2. N Y
b)[ 3 0 ’ 9 ) _‘_2 3 H g)} _3 0 3 l) l x2 x3 .
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9.2. a ning qanday qiymatlarida determinantning satrlari

proporsional bo‘ladi:

13

a)Qa;b) 9

a —4| . 7 51]. .40 0
1 2”d)a 3a"e)l6a
9.3. Tenglamani yeching:

a 2 a—1 3 a a—1
a) |2 a|=0? b)|g 34| =0: d)’a+2 a ‘=0-

a?
9.4. Determinantlarni hisoblang:

23 4 ala ala
a) [5-=-2 1] ; d)|-1all; H 0 —a-1];
12 3 a—1a a 1 —a
125 161 a —a a
b)| 3-4 7 e) |0 b 0f; g)| aa—a
=8 1215 b 0 e =
9.5. Tenglamani yeching:
x 10 1 2 3
a) (2 23| =0 d|1 2 x| =0
I 2 % 1 2 4
210 1 35
Bl 11]|=0 e) |2 6 10( =0.
1 23 2 x X
9,6. Hisoblang:
a)Q-H 3|-2|7 2| . bundax-3,1(73).
b) 2,(7)-"2‘ 0] +3.(13), bunda x=2,(71).
9.7. Determinantlarni hisoblang:
52015 '100‘ g.;» %|
2 4 8{; b)y|6 20 |; d) -
%) 1 4 7 ) 543 1012 8
132 7 12 7 31
&2l 2 B3 22 ls a3 L 2
1412 8 104 8 10 12 4
9.8. Tenglamani yeching:
1 x 10 3
x 1 x _a X
. dx x 01=0; )21 10‘ 3‘ = 16;
a)2’23+3alc22cj ) o 24




10
HIN
d 113 61 _ 67, 3
) lx 3| dx—6 ~ — 3> Cl 33 —x=l.
24 2 4 6]
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10-§. CHIZIQLI TENGLAMALAR SISTEMASI
ax+b =C, .. .
{ a;x + b:‘v)=c; sistema ikki o‘zgaruvchili chizigli

tenglamalar sistemasi deyila. Bu yerda a , b b
ia . lar
haqiqiy sonlar bo‘lib, ularnin })1’ 2e) i Vacid n
ten%{bo‘lishi ham MUk g hammasi bir vaqtda nolga
agona yechimga ega bo‘lgan sistema anig sistema deb
cheksiz ko‘p yechim ‘ i 7 mas
i deblzl tZl Ny ga ega bo‘lgan sistema esa anigmas
Echimga ega bo‘lmagan sistem bi ] ‘
sistema deyilads g a birgalikda bo‘lmagan
A= ,a, b, . .
=la, b, n1 sistemaning asosiy determinanti deb,
quyidagi determinantlarni esa sist i ]
determinantlari deb ataymiz: Sistemaning yordamchi

A =G b . A =% 6
x~1¢, b, | v~ |a, ¢ -
Teorema. .
ha ha h
a ha
m IAx=Ay=O ,_>Iﬂ=bl=a2=b2=0 __)I cl=02=0,_> sistema
- - anigmas
yo'q yo'q l yo'q l yo'q
sistema sistema i
. . ¢ sistema sistema
aniq birgakildamas anigmas anigmas
A A

. 2x+ay=a+2
Miso l.{(a+l)');c+2ay=’2a+4sistema a ning

qanday giymatlarida cheksiz ko‘p yechimga ega bo‘ladi?

Yec h 1s h. Teoremadan ko ‘rinadiki, sistema quyidagi
hollardagina anigmas sistema bo‘la oladi:

1) A = A=A =0 va o‘zgaruvchilar oldidagi koeffisiyent-
Jlardan kamida f)ittasi 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 anigmas sistema bo‘lishi uchun a

parametr quyidagi sis-temaning yechimi bo‘lishi kerak:
iy al_
A= | at+1 2a I— 0,

_jat?2 al _
8=|%v4 2410
|2 at2|_
a2, atilo.
Bu sistema yagona yechimga ega: a=3.
Javob:a=3.
10.1. Sistemani o‘rniga qo‘yish usuli bilan yeching:

x—y=35, x—y=1, x+y=5,
a){?.x+3y=5; b){3x+31}y=5; d){2x+2y=10;
1 _ 1,+1,_ 3,-5,.23
e){z"x‘y‘S’ Xt 3y="6 o) | 4* TV 7168
x=9=3L "1x 42 33 |21x-20y=2
, 5TFT0
0,3"—)’:'7" . 0,3—4y=-1-,
h i) 3
30x — 10y =4§l; 0,7x — Ty = 43.

10.2. Sistemani algebraik qo‘shish usulida yeching:

a){4x+y= 6; b) —2x—y=3; d) —4X—6y1=—]4;
2x+3y=2, 2x+3y=%—%, 3,lx+l-§-y=1,

®)|3x—3 =—1—81;f) 3x+4y=411%§,_’g) i+ dy=3.

10.3. Sistemaning asosiy determinantini hisoblang:
Ix+4y=17, . 1,2x —4y =3, .

a) {ZX—S;=I, ’ b){3x_5by=7, )
ax—y=1, ax—-by=1,

d) {5x+2y=2; ; €) {13x—4y= .

10.4, Sistemaning yordamchi determinantlarini hisoblang:

2x—-3y=1, 3x—1,7y=2,
a){x—y—y7=0; b){4x—-4,3y=1;
{3x—5y=2, {4x—3y=5,
d) 4x—43y=5 e lex—Ty=0.
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yectlu‘:lgs Sistemani Kramer formulalaridan foydalanib

a){iifgfi_fz 0] - 2syy 2 a3y,

b{lox—l}fy 9 o2 05y—1, {3x15x5-3-v252 0;

ey {5;”633_-1’ 1 Felur dubi

e){%"”iy_l i) ix_—x 168’ {7xx2yy 6
+6y_ 35

=Sy=-17,
10.6. { dx + 7y 18 ~ sistema berilgan

a) Sistemaning har bir tenglamasi ?
b) Sistema nechta yechlmgga ega"l nechtayechimgs ega’
10.7. Sistemani yeching:
2x+ay=—6
(o1 =12 D@ e
Ix—ay=6-—
d L=0"a
) {—ax +3y=3— 2a
ax—ay= 1,
10.8. { b + (3y 2b;1y 3 +a sistema (1;1) dan iborat
yagoga9 yechimga ega. a va b larni toping.
o 9. a va b‘ larning quyidagi sistema cheksiz ko p
yechimga ega bo‘ladigan barcha giymatlarini toping:
{ @x—by=q — b,
bx — by =2 + 4p,
10.10. a ning qanday giymatl
yechimga ega bo‘lmaydly dymatlarida - quyidag sistema
{ax dy=a+],
2x+ (a + 6)y=a+3
10.11. a ning qanday giymatlarida

2x—-ay=a+2,
(@+Dy+2ap=2q+4 sistema cheksiz ko‘p yechim-

ga ega bo‘ladi?
10.12. Sistemani Gauss usulida yeching:

xtytz=1, x+y—z=-1
a) | 2x+3y—2z=7, b) 3x—y2y+4z=’9,
3x+2y+35z=0; 2x+3y+2z=1;
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X—y+z=-1, x—y—z=-1,
d){2x+ 3y +4z =5, e) {4x+5y—3z=6,
Ix—2y—2z=-7, 2x+ 3y —-2z=3;
f)(—x+y+z=-3, g)[Tx—y+tz=3,

Sx+2y+3z=-—4,

2x+2y—3z2=3,
Ix+4y—-2z=-09.

3x + 4y + 5z = —6;

10.13. Sistemani Kramer formulalari yordamida yeching:

-x, + 2x, + 3x, =0, 2x—4y+z=1,.
x,—4x-l3x—0 b){x—2y+4z=23,
~3x, +5x +4x—0 3x—y+52=2;

a)

x+2y+3z=1, x+2y+ 3z =4,
di{2x+y—z=3, e){2x+4y+6z=3,

3Ix+ 3y + 2z = 10; Ix+y—z=1;

2x—-3y+z-2=0, Ix+3y+2z=1,
f) x+5y—4z+5=0, 8 {3x+y+2z2=2,

4x+y—3z=—-4; 10x+ 12y + 8z =4.

10.14. Slstemam yeching:

S5x=3y=1,
a){5x+2y+3z=—7 b) { —2x + 9y =4,
5x+2y+3z=4; X+ 4y=—2;
4x+52=6, x+2y=3,
;e 0, &) {3y Dz = 1.
11-§. CHIZIQLI BO‘LMAGAN TENGLAMALAR

SISTEMASI

l-misol. {i g y2= 2’ sistemani yeching.

Yechish. Slstemamng tarkibida o‘zgaruvchilarning
birini ikkinchisi orqali chizigli ifodalab olish imkonini
beradigan tenglama mavjud. Bunday holda sistemani o mlga
qo‘yish 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)*+y’=10.

Bu tenglama y = -3, y,=1 ildizlarga ega. U holda

X=y +2=—342= -1, x,=y,+2= 1+2=3.

Javob: (—1;-3) va (3;1).

2-misol. { —7 _} 3  sistemani yeching.
Yechish. Bu 31stemam ham o‘rniga qo‘yish usuli bilan
yechish qulay. Ammo o rmga go‘yishni boshgacha yo‘l bilan
amalga oshiramiz: x>—y’=(x—y)(x+y) bo‘lgani uchun siste-
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X=y= l,

x+y=3

tenglamalar sistemasidir. Uni yechib, (2;1) yechimni topamiz.
Javob: (2;1).

mani { ko‘rinishda yozib olamiz. Bu esa chiziqli

Cm xX+ty= . . .
3-misol { Xy Y 56 15, sistemani yeching.
Yechish. Bu sistemaga o*mi ‘yi ini qo*

1 ga 0°rniga qoyish usulini qo llasak,
kz?drqt te];lglamam yechishdan iborat oralig masalaga kelib
qo‘a{n;ll. u lgvad‘rat tenglamani berilgan sistemaga o‘rniga
%‘ ius usulini qo‘llamay hosil qilish mumkin. Buning uchun

ie teo;emamga teskari teoremadan foydalanish zarur.
v 33 ¥ lar uchun x+y=15, xy=56 bo‘lsa, ular £—15t+56=0
tenag l;;:: a;;’.ngl:;lrirtl)amn_gl ildizlari bo‘ladi. r*—15¢+56=0
yechib, ¢ =7, t.=8 larni iz. =
9,28 Va £ 8, y | ,=8 larni topamiz. Demak, x =7,
Javob: (7;8) va (8;7).

3 - misolda qarab chiqgilgan u :
. sul d k t
tenglama tuzish usuli» delgl atgalishi rl:mm«ykoi;,amchl vadra

_ . X—y= .
4-misol { Xy Y 12 L sistemani yeching.
olaxlr?igzh i s h. z= —y deb olib, sistemani quyidagicha yozib
{ x+z=1,
. xz=-12
Yordamchi kvadrat tenglamani tuzamiz:
5 —1—12=0.
undan ¢ =—3, ¢ =4 larni t i = =
u ==3, 1,= opamiz. U holda x= -3, z,=4
vaz;=4,z,=~3 bo'ladi. 2= —y ekanini ¢'tiborga olib, berilgan
sistemaning yechimlarini aniqlaymiz: x,= —3; y,= —4; x,=4;

¥,=3.

Javob: (-3;-4); (4;3).
X+ 32 =10,
xy =73

Y echish I usul Ikkiga ko‘paytirilgan ikkinchi
tenglamani birinchi tenglamaga hadma-had go‘shib,
(x+y)’=16 tenglamani hosil gilamiz. Bundan x+y=—4 yoki
x+y=4 ekanligi kelib chigadi. Shuning uchun berilgan sistema
ikkita sistemaga ajraladi:
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5-misol. { sistemani yeching.

x+y=-4, x+y=4,
25" ax PAECaReN
' (1) sistemani yechib, (—1;=3), (=3;—1) yechimlarni; ")
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.

IIu's u l. Berilgan sistema yordamida o‘zgaruvchilardan
birining ikkinchisiga nisbatini topishga harakat qilamiz.
Tenglamalarning chap tomonlarida bir xil darajali hadlar
turgani sababli bir jinsli tenglama hosil gilish mumkin.
Buning uchun uchga ko‘paytirilgan birinchi tenglama-
dan 10 ga ko‘paytirilgan ikkinchi tenglamani ayiramiz:
3x°—10xy+3y*=0.

Sistemadan ko‘rinib turibdiki, x#0, y=0. Shy sababli,

hosil gilingan bir jinsli tenglamadan —;— ni topish mumkin:
x\? X .
3(3) —10-5+3=0

X

y

U holda berilgan sistema quyidagi sistemalarga ajraladi:

3x=y, ) x =3y,
{(Z=% oy (2% @
Bu sistemalar ham birinchi usulda topilgan yechimlarga

olib keladi. - -
6-misol {J ity =4
Y echis h. 5-misoldagi yechishning ikkinchi usulida
o‘zgaruvchilardan birining ikkinchisiga nisbatini bir jinsli
tenglama tuzib topdik. Bu misolda ham shunday qilish
mumkin. Biroq, bu sistema uchun o‘zgaruvchilar nisbatini

boshga usulda topish qulay.
x+y20, x20, y#0 ekani ravshan. Shuning uchun teng-

lamalarni hadma-had bo‘lish mumkin:
x(x+y) _ 1200 X =
FaFy =40k =

Natijada {i(: ;'yy ) =4 istemaga ega bo‘lamiz. Bu

sistema va demak, berilgan sistema ham (-3;-1), (3;1)

yechimlarga ega.
Javob: (=3;—-1)va(@3;l).

4 — Algebra va matematik analiz...

=—%—yoki §—=3.

sistemani yeching.
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Xty +xy=13

Yechish, Sistemada x ni y bilan, ¥ ni esa x bilan

7-misol. { sistemani yeching.

almashtirsak, yana shu sistemaning o‘zi hosil bo‘ladi. Bunday

sistemalar simmetrik si

stema deb ataladi.
utv=7

X+y=u, xy=v deb olib,{ w—y = 13Sistemani hosil gilamiz.

Bundan u=4,v=3 va y=-_5, v,=12.
Eski o‘zgaruvchilarga qaytsak, ~
x+y=4, X+ty=-5

{w=3 “{w=12
Ikkinchi sistema yechimga ega emas, birinchi sistema

sistemalar hosil bo‘ladi.

esa (1;3), (3;1) yechimlarga ega.
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Javob: (1;3), 3;1).
11.1. Sistemani yeching:

X—y=1, X*=3xy-2)* = 2, y—2x=2,
a){x2+y’= 1; b){x+2y= I d){sz—y= K

x=2y+1=0, xX+y=4, 2x* — xy = 33,
e){Sxy+y2=l6; f){y+xy=6; g)[4x—y=l7.

11.2. Sistemani yeching:

VRZET WD, o[

BTG ORTSE efprol

11.3. Sistemani yeching:

Y §+;§1 ;= ) b){if: Jz’y—= 45y6 = 0;

9 {;CZJ;y; JIr’y = 1; e){i;yzzijcy_ﬁhy = 0.

11.4. Sistemani yeching:

o A Y T

o RS efry B

O [JGinTle wSIAIy =
o [EIRIR e

X — xy = 28,
R (R
11.5. Sistemani yeching:
x+y+xy=35,
X+y+xy=7,

a) {
{2x2 —xy + 3x* 17,
{

D)) - = 16;

y.’
X2 —=xy +y* =21,
d) »

“2xy+ 15=0;
2)’2+X})—x:=0v

R SR

11.6. Sistemani yeching:
xy—x+ty=1,
{3 L 30
X2+ xy+ x =10,
d){y’+xy+y=20;
11.7 Sistemani yeching:
x*+ =55,
a){x+y=5;
X=y=1,
b { ¥ 2oy,
xX+y=17,
m{w@+w=—2
-)f + L= 18,

y X

D x+y=12:

11.8. Sistemani yeching:

x+y+z=13
XX+ +22=091,

2 » =xz;

Xty +z=xytyztong

d){x3+))3+23=l;

xty+tz=1,
pie+yr+z=1,
X+y+zi=1;

4t + 2 — Uy =17,

k) {(Zx —-y=y.

y+ 3y —x + 4y -7 = 0,
?_xy+y3—2x—2y+l=0l
2xy+})3—4x—3y+2=0.
xy+3y* =2x —14y+16 = 0;
) 3 +xy-2x+y-5=0,
2 —xy =3x -y -5 =0;

{2(x +y) -y =14,

xy+x—y=3,
b){r’y—xr’= 2;
e){2x2 + 2xy + y* = 26.
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12-§. MATNLI MASALALAR

I -masala. Ikki ishchi birga ishlab smena davomida
72 tadetal tayyorladi. Ishlab chiqgarish unumdorl igini birinchi
ishchi 15% ga, ikkinchi ishchi esa 25% ga oshirgach, ular
smena davomida l?irga]ikda 86 ta detal tayyorlay boshlashdi.
Mehnat unumdorligi oshgach, har bir ishchi smena davomida
nechtadan detal tayyorlagan?

Y echi s h. Mehnat unumdorligini oshirgunga qadar
birinchi ishchi smena mobaynida x ta detal, ikkinchisi esa v
fa detal tayyorlagan bo‘lsin. U holda mehnat unumdorligi
oshgandan so‘ng, birinchi ishchi x+0,15x ta detal, ikkinchi
ishchi esa y+0,25y ta detal tayyorlay boshlagan.

Quyidagi sistemaga ega bo‘lamiz: { ch T5£ : ’12&5)) = 86

hBunda.n .x=4'0‘, y=3_2 larni topamiz. Mehnat unumdorligi
:)s 1 l%]eg:h b{l}nchl_lshchl smena mobaynida 1,15x=1,15-40=46
8, IkKinchi ishchi esa 1,25y=1,25.32=40 ta detal tayyorlagan.
Javob: 46ta va 40 ta.
2-masala. Ikki sonning yig‘indisi isbati
ga t;“g. Shu sonlar, topinlg'?g yig‘indisi 60 ga, nisbati esa 4
echish.xvayizl H i
Quyidagi sistemaga eg)e}lrl:i ;ngan sonlar bo‘lib, x>y bo‘lsin.
{ X + y = 60’ .
xy =4, Bu sistemadan x=48, y=12 ni topamiz.
Javob: 48 va 12,
13-m asala Ikki ishchining ikkinchisi birinchisidan
15 kun keyin ishga tushsa, ular birgalikda bir ishni 7 kunda

tamomlay oladilar, A i - . .
PR - Agar bu ishni har qaysi ishchi yolg‘iz
0°zi bajdarsa, u holda birinchi ishchi ikkinchi ishchiga
gzll]rat%aq a 3lk}1," ortiq ishlashi kerak bo‘ladi. Har qaysi
1 cYmmghyp & 12 0°zi bu ishni necha kunda tamomlay oladi?

€ '(l:(kil ] h-_Blnqchi ishchi yolg‘iz o‘zi ishlab, ishni x
kunda, ikkinchi ishchi esa yolgiz 0°zi ishlab, y kunda ba-
jarsin. U holda birinch; jshchi bir kunda ishning —)lc gismini,
ikkinchi ishchi bir kuypda ishning % qismini bajaradi.
Birinchi ishchi 1% kun ishlab, ishning I;— - 2%
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gismini bajargach, ikkinchi ishchi ishlashni boshladi.
Ular birgalikda 7 kun ishlagan. Shu 7 kunda ishning

1 I Tx+7y . ‘
7- -+ 7~ = 55— gismi bajarilgan. Shunga ko‘ra

2?’3 + 7x:y7y = 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.

Bt ly g oo
2x 3 xy sistemani hosil gilamiz. Bu sistemani
X—Jo=)y

yechsak, x=17, y=14 ekani topiladi.
J a v o b: Birinchi ishchi 17 kunda, ikkinchi ishchi 14

kunda.
4 -masala. Oltin va kumushdan hosil gilingan ikki xil

qotishmalarning 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 gilish
uchun ko‘rsatilgan qotishmalarni qanday nisbatda olish kerak?

Y e c his h. Birinchi qotishmaning —2%3- = % gismi ol-
tin va % = —% qismi kumushdan iborat. Ikkinchi qo-

tishmaning % = 1—30- gismi oltin va -3%7— = % qismi
esa kumushdir.

Yangi qotishma hosil qilish uchun olingan birinchi
qotishmaning miqdorini x bilan va ikkinchi qotishmaning
miqdorini y bilan belgilaylik (x va y lar og‘irlikni ifodalaydi).

x miqdordagi birinchi qotishmadagi oltinning va kumush
ning miqdori mos ravishda %—x va %x gateng. y miqgdordagi
ikkinchi qotishmadagi oltinning miqdoril%—y ga, kumushning

miqdori esa, T% y ga teng. Yangi qotishmaga %’ X+ % y

miqdorda oltin va —g— X+ T”(T y miqdorda kumush kiradi.
B s x
Shartga ko‘ra, —3——7—=Tj-Bu tenglik yordamida —
=x+ ly y

nisbatni topamiz:5 10
BT =3 = 44+ 33y= 30x + 35y Mr = 2y= =

6xF7y 11
J a v o b. Qotishmalarni 1:7 nisbatda olish kerak.
10t



12-§. MATNLI MASALALAR

1 -masala. Ikki ishchi birga ishlab smena davomida
72ta 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?

Y echi s h. Mehnat unumdorligini oshirgunga qadar
birinchi ishchi smena mobaynida x ta detal, ikkinchisi esa y
ta detal tayyorlagan bo‘Isin. U holda mehnat unumdorligi
oshgandan so‘ng, birinchi ishchi x+0,15x ta detal, ikkinchi
ishchi esa y+0,25y ta detal tayyorlay boshlagan.
x+ y= 72,
1,15x + 1,25y = 86.

Bundan x=40, y=32 larni topamiz. Mehnat unumdorligi
oshgach birinchi ishchi smena mobaynida 1,15x=1,15-40=46
ta, ikkinchi ishchi esa 1,25 y=1,25-32=40ta detal tayyorlagan.

Javob: 46ta va40ta.

2-masala. Ikki sonning yig‘indisi 60 ga, nisbati esa 4
ga teng. Shu sonlarni toping.

Yechish. xvay izlangan sonlar bo‘lib, x>y bo‘lsin.
Quyidagi sistemaga egamiz:

x+ y=60, . .
{ Xy : 4, Bu sistemadan x=48, y=12 ni topamiz.

Quyidagi sistemaga ega bo‘lamiz: {

Javob: 48 va 12.
l3-m a s ala. Ikki ishchining ikkinchisi birinchisidan
1—- kun keyin ishga tushsa, ular birgalikda bir ishni 7 kunda
ta‘rrl.omlz}y oladilar. Agar bu ishni har qaysi ishchi yolg‘iz
o‘zi bajarsa, u holda birinchi ishchi ikkinchi ishchiga
qaraganda 3 kun ortiq ishlashi kerak bo‘ladi. Har qaysi
ishchining yolg ‘iz o‘zi bu ishni necha kunda tamomlay oladi?
Y e c his h. Birinchi ishchi yolg‘iz o‘zi ishlab, ishni x
kunda, ikkinchi ishchi esa yolg‘iz o°zi ishlab, y kunda ba-

jarsin. U holda birinchi ishchi bir kunda ishning —gismini,
ikkinchi ishchi bir kunda ishning % qismini bajaradi.
Birinchi ishchi 13- kun ishlab, ishning L2
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gismini bajargach, ikkinchi ishchi ishlashni bqshlqdi.
Ular birgalikda 7 kun ishlagan. Shu 7 kunda ishning
7. _)lc+ 7. _;. - ___7"x;" Ty gismi bajarilgan. Shunga ko‘ra
3 Ix+7y
=t T
ishlagan birinchi ishchi ikkinchisiga qaraganda 3 kun ko‘p
ishlab, ishni tamomlaydi. Demak, x-3=y.

= 1 tenglamaga ega bo‘lamiz. Yolg‘iz o‘zi

3 Ity S . .
2x xy sistemani hosil gilamiz. Bu sistemani
xX—3=y

yechsak, x=17, y=14 ekani topiladi.

J a v o b: Birinchi ishchi 17 kunda, ikkinchi ishchi 14
kunda.

4 -masala. Oltin va kumushdan hosil gilingan ikki xil
qotishmalarning 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 gilish
uchun ko‘rsatilgan qotishmalarni qanday nisbatda olish kerak?

Y e c hi s h. Birinchi qotishmaning -2—3—3_ = —%— qismi ol-
tinva —2r = 2 qgismi kumushdan iborat. Ikkinchi qo-
tishmaning —-3%7- = 1% gismi oltin va —3-_?77- = T% qismi
esa kumushdir. L ) L

Yangi qotishma hosil qilish uchun olingan birinchi
qotishmaning miqdorini x bilan va ikkinchi gotishmaning
miqdorini y bilan belgilaylik (x va y lar og ‘irlikni ifodalaydi).

x miqdordagi birinchi qotishmadagi oltinning va kumush

ning miqdori mos ravishda -52—x va %—x gateng. y miqdordagi

ikkinchi qotishmadagi oltinning migdori %—y ga, kumushning
miqdori esa, T76 y ga teng. Yangi qotishmaga %— X+ 1% y
miqdorda oltin va < x + & y miqdorda kumush kiradi.
—x+1%y 5 lik vordamida -~
Shartga ko‘ra, m =73 Bu tenglik yor >
nisbatni topamiz 10 .
%;;—:—%:) 44x + 33y= 30x + 35y= 14.x =2y=>3r=—7.
J av o b. Qotishmalarni 1:7 nisbatda olish kerak. "




5S-masala. Mahsulotd
Yars . astlab 20 % ga arzonlashtirildi.
. ::lxg)l/ :nazli.XS%;baI; L(;r‘zaaqurglalxun]gach, hosil bo‘lgan kelyr;néi
necl;? forr kamaytiﬁldiy,‘;m di. Mahsulotning dastlabki narxi
e ¢ h i s h. Mahsulotni i i
bo‘li ning dastlabki narx ¢
xSO IZISJ-C_%USSarx 2‘0% ka?mytirilgach, mahsulot;if]g(sr?arng
08001 5o )8‘ ()(SS m) bo li‘ldi. Bu narx 10 % kamaytirilsa
paydobolad: Bx-0,72x s0‘mdan iborat bo‘lgan yangi narx
nam 0 72.x—0.051f ggrx 5 % kamaytirilsa, mahsulotning oxirgi
Das,tlabki ,05-0, 2x=(?,684x so‘m ekanligi kelib chigadi
boild, Mol MarX x so'm, eng oxirgi narx 0,684x so'm
0.316x soim ;)t s):)—‘(r)ﬁ68'4x=0’316x so‘mga arzonlashtirildi.
topamiz. ning necha foizini tashkil etishini
Proporsiya tuzaylik: X 100
ekani kelib chigads, . U3T6x = p ~ Bundan p=31.6
Javob.316%.

6 - . .
yigtin d?;i als2 ala. Ikki xonali noma’lum son ragamlarining
e qo‘shilsga teng. §hu ikki xonali noma’lum songa 36
tartibds yozisa;;dgx?r?i) sl'l;mb s‘()nnjng ragamlarini teskari
Non;(a’lum sonni toping.l o‘ladigan son kelib chiqadi.
y bo‘?sci:nf,l lysa}’lﬁilkl;i xgnalli noma’lum sonning ragamlari x,
Qllyidagilarga g am%)z:- Ox + y izlangan son bo‘Isin.

xX+y=12, L [x+y=12
{x);+ 36 =y—x,yok1 {10x+y+’36 =10y + x. Busiste-
ma an x=4 — 3 s . .
48 i ¥=8 ekani kelib chiqadi. Demak, izlangan son
Javob: 48,

; o g7 fs a1 Yuk poezdi A shahardan B shaharga qarab
shaharga ;azm) - Oradan 3 soat o‘tgach, A shahardan V
15 soat ‘:] ab, yo'lovchi poezdi yo‘lga chigdi va oradan

0 tgach yuk poezdidan 300 km o‘zib ketdi. Agar

yo‘lovchi poezdining tezligi yuk poezdining tezligidan

30 li’m/soﬁtoorgq bo‘lsa, yuk poezdining tezligini toping.
echish Yuk poezdining tezligi x km/soat bo‘Isin. U
ho]‘da yo lovchl_ poezdining tezligi x+30 km/soat bo‘ladi.
Yo lqvchl poezdi 15 soat yurib, 15(x+30) km masofani bosib
o‘tadi. Yuk poezdi 18 soatda 18x km masofani bosib o‘tgan.
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Yuk poyezdi Yo‘lovchi poyezdi

A —— — B

18x km 300 km
15(x+30) km
16-rasm.

Shunga ko‘ra 18x+300=15(x+30) tenglamaga ega bo‘lamiz.
Uni yechib, x=50 ekanini aniglaymiz.

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‘g‘ri to‘rtburchakning yuzi 48 m*
bo‘lsa, uning perimetrini toping.

12.2. 15 t sabzavotni tashish uchun ma’lum miqdorda yuk
ortadigan bir necha mashina so‘ralgan edi. Garajdatayyor turgan
mashinalar bo‘lmagani uchun, garaj so‘ralgandan bitta ortiq,
lekin 0,5 t kam yuk ortadigan mashinalar yubordi. Yuborilgan
mashinalarning har biriga necha tonna sabzavot ortilgan?

12.3. Jamoa xo‘jaligi 200 ga yerga ma’lum muddatda
chigit ekib bo‘lishi kerak edi, ammo u har kuni rejadagidan
5 ga ortiq ekib, ishni muddatidan 2 kun oldin tugatdi. Chigit
ekish necha kunda tugatilgan?

12.4. Tomosha zalida 320 ta o‘rin bor edi. Har bir
qatordagi o‘rinlar soni 4 ta orttirilib, yana bir qator
qo‘shilgandan so‘ng 420 ta joy bo‘ldi. Tomosha zalidagi
joylar endi necha qator bo‘ldi?

12.5. Kema ogimga garshi 48 km va ogim bo‘yicha ham
shuncha yo‘l bosdi, hamma yo‘lga 5 soat vaqt sarf qildi.
Daryo oqimining tezligi 4 km/soat bo‘lsa, kemaning turg‘un
suvdagi tezligini toping.

12.6. Ikki pristan orasidagi masofa daryo yo‘li bilan 80
km. Kema shu pristanlarning biridan ikkinchisiga borib kelish
uchun 8 soat 20 minut vaqt sarf giladi. Daryo oqimining tezligi
4 km/soat bo‘lsa, kemaning turg ‘un suvdagi tezligini toping.

12.7. Qayiq daryo ogimiga qarshi 22,5 km, ogim bo‘yicha
esa 28,5 km yurib, butun yo‘lga 8 soat vaqt sarfladi.
Oqimning tezligi 2,5 km/soat. Qayiqning turg‘un suvdagi
tezligini toping. o

12.8. Daryo yoqasidagi gishlogdan sol oqizildi. Oradan
5 soat 20 minut o‘tgach, o‘sha gishlogdan motorli qayiq
jo‘natildi. Motorli gayiq 20 km yo‘l bosib, solga yetib oldi.
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Agar motorli qayigning tezligi solning tezligidan 12 km/

soat ortiq bo‘Isa, solning tezligini topi
sa, ping.
) olztsf.is Suv ikkita ql‘lvm.-dan kelganda suv haydash qozoni
28 ; 5 minutda to ladi. Birinchi quvurning yolg‘iz o‘zi
o digo?:gi qﬁg:rg:; ikkinchisiga qaraganda 2 soat oldin
a oladi. S1 quvurning yolg‘iz o‘zi
qozi)glil:) qﬁndgihg l\;aqtda to‘ldiradig? YOz 0zl suv haydash
.10. Jshchi ayni bir ishni birgalashib ishlasa, 12
l;rlgga taxil}om qiladi. Agar oldin bittasi ishlab, ishning yarmini
= kullllldq gandan ke:ym.umng'o‘miga ikkinchisi ishlasa, ish
» Xunda tamom bo‘ladi. Shu ishnj har qaysi ishchi yolg‘iz
0°z1 ishlasa, necha kunda tamom qiladi?
. 12.1.1. Quvvatlari har xil ikkita traktor 4 kun birga
ishlab jamoa xo‘jaligi yerining % gismini haydadi.
Agar butun yerni birinchi traktor ikkinchisi
_ tor ikkinchisiga qaraganda
5 {(u‘l} tefzr.oq hayday olsa, butun yerni har gqa;?si ugaktor
yo % 12 0°21 necha kunda hayday oladi?
ikkinzﬁl'z" Portdagi ikki kema bir vaqtda, biri shimolga qarab,
s (;: s1 sharqqa qarab Jo‘nadi. 2 soatdan keyin ular
teial?gi agi n::ahslglf;lgdomll:m bo‘ldi. Bu kemalardan birining
tezligzimmtoping. 6 km/soat ortiq. Har gaysi kemaning
-13. Har qanday uchtasi bir to‘g ri chiziqda yotmaydi-
gan; ta nuqtadan nechta turli to*g ‘ri cl%iziq o‘tkgzishymuml)c,in?
echish. Rasmga qarang (17-rasm):

A2
A A,
A,
4 As As
17-rasm.

Boshi A, nuqtada bo‘lgan 6 ta vektorga egamiz. Boshi
qolgan nuqtalarda bo‘lgan vektorlar ham 6 tadan bo‘ladi.
Hammasi bo‘lib 7-6=42 ta turli vektorlar hosil bo‘ladi. Bu
vektorlar 21 juft qarama-qarshi vektorlardir. Qarama-qarshi
vektorlar jufti bitta to‘g ri chiziqda yotadi (Bizning misolda).

Shundz.iy.qlllb, aytilgan to‘g‘ri chiziglar 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 -L('-Iz"l ga tengligini isbotlang. Bu tasdigdan

foydalanib, 12.14-12.18-masalalarni yeching.

12.14. Futbol o‘yini musobaqasida hammasi bo‘lib 55
ta 0‘yin o‘ynaldi. Bunda har bir komanda qolgan komandalar
bilan faqat bir martadan o‘ynadi. Musobagada nechta
komanda gatnashgan?

12.15. Shaxmat turnirida hammasi bo‘lib 231 partiya
shaxmat o‘ynaldi. Agar har bir shaxmatchi qolgan
shaxmatchilarning har biri bilan faqat bir partiya shaxmat
o‘ynagan bo‘lsa, turnirda necha kishi qatnashgan?

12.16. Maktab bitiruvchilari bir-birlari bilan rasm
almashtirdi. Agar 870 ta rasm almashtirilgan bo‘lsa,
maktabni necha o‘quvchi bitirgan?

12.17. Qavariq ko‘pburchakning 141ta diagona]i mavjud.
Uning tomonlari nechta?

12.18. Qanday ko‘pburchak diagonallarining soni
tomonlarining sonidan 12 ta ortiq bo‘ladi?

Tenglamalar sistemasi tuzib yechiladigan masalalar

12.19. Poezd yo‘lda 6 minut to‘xtab qoldi va 20 km
yo‘lda tezligini soatiga jadvaldagidan 10 km oshirib,
kechikishni yo‘qotdi. Poezd shu yo‘lda jadvalga muvofiq
qanday tezlik bilan yurishi kerak edi?

12.20. A va B stansiyalar orasidagi yo‘lning 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
bo‘lsa, poezdning dastlabki tezligini toping.

12.21. Perimetri 28 sm bo‘lgan to‘g‘ri to‘rtburchakning
qo‘shni tomonlariga tashqaridan yasalgan kvadratlar
yuzlarining yig‘indisi 116 sm? ga teng. To*g‘ri to ‘rtburchak-
ning tomonlarini toping.

12.22. Yuzi 120 sm?, diagonali esa 17 sm bo‘lgan to‘g‘ri
to‘rtburchakning tomonlarini toping.

12.23. To‘g‘ri burchakli uchburchakning gipotenuzasi
41 sm, yuzi 180 sm’. Katetlarini toping. o

12.24. To‘g'ri burchakli uchburchakning perimetri 48
sm, yuzi 96 sm?. Uchburchakning tomonlarini toping.

12.25. Ikki musbat sonning o‘rta arifmetigi 20, o‘rta

eometrigi esa 12. Shu sonlarni toping. .
: 12.26.glkki shahar orasidagi masofa 480 km; shu masofani

yo‘lovchi poezdi yuk poezdiga qaraganda 4 soat tez bosadi.
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Agar yo‘lovchi poezdining tezligi 8 km/s iri
Qv czZi 0a
gzgzgfgﬁdmmg tezligi esa 2 kn%/soat oshiriltsa,ozglsr;g'?;
o Ha:-l masofani yuk poezdiga qaraganda 5 soat tez

12.27 gayiﬂ poezdning tezligini toping.
shahasiond riflid?(l;‘ldagl masofa 180 km bo‘lgan A va B
chiqdi, U1 ;n B poezd bir vaqtda bir-biriga qarab yo‘lga
B shatar 2!10 ashgandan keyin A shahridan chiggan poezd
45 soatdga soatda yetib boradi, ikkinchisi esa A shaharga
o 28a elleltlb.boradl‘. Poezdlar tezligini toping.
masof; bél é_:l osapedcmlar poygasi uchun 6 km uzunlikdagi
2 minat ol%ll' ank 1. Akmal Shavkatdan o‘tib ketib, marraga
Kamaytiri, ll’é R eldi. Agar Akmal tezligini 0,1 km/minut
unda Ak avkat tezligini 0,1 km/minutga oshirsa,
Akmal marraga Shavkatdan 2 minut oldin yetib kelardi.
i Z;a ﬁg?ivkatlammg tezligini toping.
ishlari;ﬁ :-)’s ; ekska\{ator bxrgg ishlab, biror hajmdagi yer
ishlab. by l;)f{ ~u 45 minutda bajaradi. Bir ekskavator alohida
tezr00, bat a{lmdagl ishni ikkinchisiga garaganda 4 soat
uchug hajrarl;i° 1. Shunday hajmdagi yer ishlarini bajarish
boladi? ir ekskavatorga alohida qgancha vaqt kerak
12.30. Bir kombaynchi ma i ¢ ilini
e ) ydondagi bug‘doy hosilini
ikkll?z:l]ghll( gOfgba)’ﬂC!lld_an 24 soat tezroq g ‘rib oglishiy mumkin.
soard o ;lrtl) a)l'_nchl .blrgahkc.la ishlaganda esa hosilni 35
hosil oo olishadi. Har bir kombaynchi alohida ishlab,
121 ?f)lnt} l(()llcl'sm uchun qancha vaqt kerak bo‘ladi?
ayinna;sid.aln 51ta musbat sonning yig‘indisi ularning
ayirmasi 180 marta k‘atta. Agar shu sonlar kvadratlari
3% Ikkiga teng bo‘lsa, bu sonlarni toping.
yig ‘in.dis.ida xlolnall son o°zining ragamlari kvadratlarining
ko‘paytmas'dn ta kam va raqamlarining ikkilangan
B Iklkl an 5 ta ortiq. Shu ikki xonali sonni toping.
13 ga .ten.g " -J;(r)lll)ah son raqamlari kvadratlarining yig ‘indisi
tosioari tarfibdg u sondan 9 ni ayirsak, shu ragamlar bilan
es by a yozilgan son hosil bo‘ladi. Shu sonni toping.
12. Bahq og‘irligi bo‘yicha beshta gismga
14:‘; 2:11:9:15 kabi nisbatlarda bo ‘lingan. Ikkinchi bo‘lakning
og'irligi 11,2 g ekanligini bilgan holda baliqning butun
og ‘irligini toping.
_ ;2.35. 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 metallarni qanday

nisbatda olish kerak?
12.36. Tovar dastlab 20 % ga, so‘ngra yana 15 % ga
arzonlashgach, 2380 so‘m deb baholandi. Tovarning dastlabki

narxini toping.

13-§. CHIZIQLI TENGSIZLIKLAR.
KVADRAT TENGSIZLIKLAR

Tengsizliklarni yeching:
131 Tx-3Qus3)>2004). 1325 o 112

133.8 g5x + §£‘2‘—‘- >5—x. 13.4. l}‘<o.3(x +7)+ 2%.

13.5. —x(x — 1) - 6>5x —x%.  13.6. Tx — 6<x+12.
13.7. 1 -2x 24 - 5x. 13.8. 1 — x> 2x+3.

2 4
13.9- T—_._x_ < O. 13.10. 7+ x S 0.
13.11. —% _ <0. 13.12. 3(x—2)+x<dx+1.
3x+5

13.13. S(e 2201343, 13.14. 3573 123x - X7

13.15.2 - -XL34— <2x— l’%-i. 13.16. (x=1)*+7>(x+4)2.

13.17. (x+1)%+3x3<(2x-1)+7.
13.18. (x+3)(x-2)2(x+2)(x-3).
13.19. (x+1)(x—4)+4 2 (x+2)(x-3)—x.

13.20. ﬁ< 0. 13.21. 333 >0. 13.22. TT:SIx_zZ > 0.

Parameétr gatnashgan chizigli tengsizliklarni yeching:
13.23. (a*+1)y > 3. T 13.24. - (b+2)z <O0.
13.25. ax>-3. 13.26. ax < b.
13.27. (@=5)x> 2. 13.28. ax > b.
13.29. 2m+1)x > 2n-T7. 13.30. a(x-1) > x-2.

13.31. (a-1)x < 5a+1. 13.32. ax > a(a-1).
13.33. 2b-1)y < 4. 13.34. (2a+1)x < 3a-2.
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13.375.—y 2ning qanday qiymatlarida:
- a) TZ kasming qiymat; —3-%7 kasrning mos
Qiymatlaridan katta bo ‘ladi?
45-2 I
. b) *’T-K kasrning qiymati 2=3y kasrning mos
qiymatlaridan kichik bo‘ladi? 10
. d) 5y-1 ikki hadning giymatj 3
qiymatidan katta bo‘ladi?
5=-2 . .
9 _‘rz‘l kasmning giymati 1-6y ikkihadning mos
Qtymatidan kichik bo‘ladj? ’
Tengsizliknj grafik usulda yeching:

13.36. x>4y43 > 0. 3.37. ¥~6x+5 <0
13.38. =5x%+3x42 >0, 13.38. —x24+x >_O .
13.39. x24x+1 < 0. 13.40: x*—x+1 >6
13.41. x-6x+10 < 0. 13.42. —3x2+2;+i > 0.

134, , ning qanday qj ;
+@+1)50 teponing day qumatlax?dp (@a-Dx*~(a+1)x+
bajasilndiy ngsizlik x ning barcha haqiqiy qiymatlari uchun
1345. , ning ganday qj ;
_ ng -4y qlymatlarida (2—-a)x2+2(3-24)x—
Sai" 6<0 teélgsgzhkx ning hech bir qiymatida)bajar(ilmayzil‘f?
yechimar glf‘lg (a-3)x-2(3a-4)x+70—6-0 tenglama
g ega? o‘ladigan barcha qiymatlarini toping.
Parametrlj tengsizliklarni yeching:

13.47. jx2s

& 7. kx’—y 1>0. 13.48. kx*+12x-5 < 0.
49, X2 +kx+3 < 0. 13.50. x> - 2x+k > 0.

13.51. kx’+kx—5 <0. 13.52. 22> a

13.53. £+ (k4 3)r4k24 414 3
0. 13.54. kn+(2k ,
13.55. (k42224 2(k+ 1)+ 150, +(2k)x+k+2>0

X+x-6
13.56. 2k+1 —>X+6(2k~1).

Tengsizlikni yeching:

13.57. 3x*-Tx+4 < 0, 13.58. 3x>-7x+6 < 0.
13.59. 3x%-7x-6 < 0. 13.60. x>-3x+5 > 0.
13.61. x~14x-15 > 0. 13.62. 2-x—2>0.
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14-§. RATSIONAL TENGSIZLIKLAR

Tengsizliklarni yeching:
14.1. x>~4x+45 > 0. 14.2. x*+2x > 6x-15.
14.3. x>~11x+30 > 0. 14.4. 3x4x+3 > 0.
14.5. 3x*-5x-2 > 0. 14.6. 5x>~7x+2 < 0.
14.7. 3x*-7x-6 < 0. 14.8. 3x-2x+5 > 0.

14.9. (x-2)(x-5)(x-12) > 0.  14.10. (x+7)(x+1)(x—4) < 0.
14.11. x(o 1)(x+5)(x-8)>0. 14,12 (x+48)(x-37)(x—42)>0.
14.13. (x+0,7)(x-2,8)(x-9,2)<0. 14.14. (*~16)(x+17)> 0.
14.15.( x— g—) (2= 121) <0. 14.16. ¥*~25x < 0.

14.17. 0,001 > 0. 14.18. (2=9)(x*~1) > 0.
14.19. (x>-1,50)(=36)< 0.  14.20. (+17)(x~6)(x+2)< 0.
14.21. x(2%+1)(x4) > 0. 14.22. (x~1)*(x—24) < 0.

1423, (e+T)4)(x-21) > 0. 1424225 >0,

14.25. x—11 <0. 14.26. 3_x ° 0.
1427 £ X <0, 1428, (-17(-27(-3)'x4) > 0.

14.29. (v—1)(x+1)3(x=2)*(x—4)*20.
14.30. (x+2)2(-1)(x=2)7 0. 14.31. x3(x+1)2(x—4)} 2 0.

14.32, (x-1)*(x+1)*<0. 14.33. (x-0,5)(x+0,5)*(x-2) > 0.

14.34. 2(x—1)(x+1) 3302. e e2tS)
(=D (x+2)*(x—3) x—1)*(x—
14355050 > 0. 14.36.( 2)(@_37)32 \ > 0.
4 3 x—2)(x—3)*"(x—
14.37. (x‘z)é"_* g))z D<o, 1438, 2 <0.
14.39. 1o0(=2) 5 0. 1440. (1127 (x-1,5) 20.
14.41. (2-3x)(4x+5)<0.  14.42. (2-3x)(dx+5)(3—4x) 2 0.
14.43. (3-4x)(5-6x)(x=7)<0. 14.44. (3-4?2(45-)%;)3%;5»0.
—5)(7T—4x
14.45. (13-9x)(11-8x)'(5-2)<0. 14.46, SN 8) ¢
4x— 7)(3 = 5x)? 4,56—9)?
14.47, Bx= NG —3x)° ¢ 14.48.——%;:7)—<0.

T = 3 2
14.50, 5 =%+ 6

14.49. %5 <o. —TFFT
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X+ 2x—
1451 X573
14.53. x¥'-5x2+4 < 0.

14553 <1
4x +
14.57- 2’:\_2 < 6.
14.59, _5x—=1
59 X+ 3 <1,

14.61. -x* 1
o—1p <1

X2+ 6x —
14.63. # <2

65 —X+t7  3x+
14.65 x—35 +x2“l 20.
14.67. X =x—6

67 %220

14.69. 21,

1471 2% _ 230,

T
.75, T+t =<1

1477, 2x=3) _ 1
Xx=6) <xr=T-

14.79. (x2+3x+1)(x2+3x—3)25.
14.80. (x>—x—1 )(*=x-7) <5,

X+ 4x +
1452 83 Lo

14.54. ¥ 2> 63 < .

14.56.711_52.
14. x—6
458 SFe— <L

14.60. X =2 1
60 P B

2 —
1462 £—Tx+12

22 +4x+5
1464 X 5x+7_
=23+ 3x+2 :
14.66. 22 + — > 0.
14.68, X’ —5x+ 6
x21—11x+30 <0.
14.70. 3
70 x+2<x—3
1472, __15=4x

14.74, (2 — X)) (x — 3)}
G+ D= 3x—a7

14.76.2 + 3 . 2
6 2+x+1>7'

14, 7 9
B3t i 3+1<0.

15-§. MODUL QATNASHGAN TENGLAMALAR
I-misol. Tenglamani yeching:

a) = -2,5; ) xl=2,5;

d) Ix’>~11=0.

v . o
e chish. a) x>0 bo‘Igani uchun tenglama yechimga

€ga €mas.

b) Ixl=2,5 ¢ x=12 5 Javob. x=125.

d) *-11=0 & x°-1=0. Javob. x=z1.

2-misol P+2x-3i= 2x452_3

Y echish. [fix)l=fix) ko‘rinishdagij t i
Bu tenglama f{x)=0 tengsizlikka ten g %(lu:t?l%cll?;?aga s
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Ix24+2x-3|= 2x+x2-3;

2x+x2-320;
(x—(=3))(x—1)=0 (18-rasm).
+ - +
-3 18-rasm. 1

Javob. (—e0;=3]u[1;+ o).
3-mis ol |x+2x-3|=3-x2-2x tenglamani yeching.

~Yechish | fix) | = =fix) ko‘rinishidagi tenglamaga ega-
miz. Bu tenglama f{x)< 0 tengsizlikka teng kuchli (19-rasm):

| 242x-3 | = = (2+2x=3); x2+2x-3<0; (x—(~3))(x—1)<0.

+ —
-3 1

19-rasm.

Javob. [-3;1]
4 -mis ol x>~5lxl+6 = 0 tenglamani yeching.
Yechish.1-usul. Ix’=x*ekanidan foydalanamiz:

xI>=5lxl+6 = 0;
Ixl = t
F=5t+6 = 0;
1,=2; 1,=3;
Ixl=2; Ixl=3;
X, =2, X,=—-2; x;=3, x,= -3.

Javob. £2; £3.

2- u s u 1. Modulning ta’rifidan foydalanamiz:
¥+ 5x+6=0,

2_5x+6=0, .
{izox yoki {x<0.
Bu sistemalarni yechib, +2; +3 ildizlarni topamiz.

5-misol 13x=8! + [3x-2l = -3 tenglamani yeching..
Yechish. [3x81>0, 3x-2 >0 = yechim yo’q. Javob. D.

6-misol I3x=8l + [3x=2| = 3 tenglamani yeching.
Y echish. 3v820, 3x-2=0 tenglamani yechib, x= 23

va x=—§— sonlarni topamiz. Ular son to‘g‘ri chizig‘ini
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uchta oraliqga bo‘ladj i ; i
b yechggﬁ zl:)o ladi. Tenglamani shu oraliglarning har

2
X< 2
3 8?' —3Sx<232— x22—§—
|3;: ) f 3—3,\: 13x~8| = 3x-8 13x-8] = 3x-8
(8~3x)+—(2:3:,; ;)_3 Bx-21 = 2-3x 13x=2l = 3x=2
= 7 S 2 = (3X—8)+(2—3X)=3 (3x_8)+(3x_2)= 3
X= 2—§<2§—
%] > >
Javob. @.

7-misol 1243 = 1442y] Lx i
Yech; = +x=2| tenglamani yeching.
emas. ) 8B (4420)+(x-2) = 243x ekanini korish giyin
IR)+g(0)l = Ifx)l+] -
teng kuchi ekanlig)id ai(gg;tsglimfzwg(x)zo tengsizlikka
420+ (x-2)) = 4 2xip1xn):
(4+2x)(x-2) > 0; ’
2(x+2)(x-2) 2 0.

+
= +

-2 2
Javob; (~co: ., 20-rasm.
F (~205=2]U[2;+ o),

| ) =a(ae R) ko‘rinishdagi tenglamani yeching:

15.1. | o ——
151 Il;{,_z - 1570 2x-5) - 1. 1513, | x_3x+1] =1,
15‘.3.,)('?0. 15.8.|2x-5/=1.  15.14. | v 0.

- | x4 =0. 15.9.|2x-5| =0.  15.15. | ¥*-rl 0.

ggl‘iﬂ =2-2. 15.10. |34 =—1. 15.16. |1 9.

e k=2 1511 |a+x| =2, 15.17. | x-1] 0.
.’. xl =0.  15.2./4-_0. 15.18.]x]A|-0.
Jix)! =fx) ko‘rinishdagi tenglamani yeching:

15.19. | 36-Tx+4] <3x_ 7344, 15.20. | x-14%-15| =x~14x-15

15.21. f 2-x—x4 =2-x—x2, 15.22.] 3x—Tx+6| =3x2~Tx+6. .
l f()i)f =f(x) l;i) ‘rinishdagi tenglamani yeching:

15.23. | 3x>-7x+6! =7x—-6-3x2, X7 =x?—

15.23. 1357 Tl 56 32 15.24. | x'—x? —x*—x*.

15.26. | (x-1)(x-2)0-3)| =(x~1)(2-x)(x=3).
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Al Ad)=g(x) ko‘rinishdagi tenglamani yeching:

15.27. | x =3x-5. 15.28. | x2+| x| -6=0.
15.29. | xj =x2-3x+5. 15.30. x+ X +5=x2.

| fo)l =g(x) ko‘rinishdagi tenglamani yeching:
15.31. | x+2| =2(3-x). 15.32. | 3x-2| =11-x.
15.33. 2| x242x-5| =x~1. 15.34. | 3x+1| =5+6x.

Tenglamani oraliglar usuli bilan yeching:

15.35. | 3x-8| - 3x-2| =6. 15.36. ‘x-ﬂ +x-3] =2.
15.37. | x=11 + x=3| =3. 15.38. | x| - x=2| =2.
15.39. a) | x=3| +| x+2 4 x4l =3. b) | x—4| | 2x-3] +} 3x-2] =2.

| Sf(x)+ g(x)l = f(x)| + g(x)l ko‘rinishdagi tenglamani

yeching:
x? X
15.40.| 724 = 5-34 + x+2|. 15.41. ETT|= |r—_T|+|x|.

15.42. | 554l = d +4 x=1].  15.43.]6x+13| + -6j =20.
15.44. | 6] - 6x-5 =5. 15.45. 13- -x+13| =l A1 .
Ichma-ich modullar gatnashgan tenglamani yeching:
15.46. | 2- 1 A1] =1. 15.47. |1 d -3l =3 1.
15.48. || 6x - 6331 =3. 15.49. | x-| 4| —2x=4.
| fool =l g(x)| ko‘rinishdagi tenglamani yeching:
15.50. 3x—5|:15—2x|. 15.51. x+1|2:}x-l|.
15.52. | 1- 2| =l 3+ 15.53. || 3-24 -1} =l -1l .

Tenglamani yeching:
15.54. (2-5x+6p-5b-5x+6H6=0. 15.55. b 3l—(4+2V3)x.

15.56. lo—dws3be-Sxrll. 1557 SRS o1,

15.58. x?—6x+—41+8=0. o 2

15.59. (x2 — 2lxl) - 2lxl ~ 2) 9 - e =0 )

—§).C:_£{+|4-x| = 3 -2+ 4.
15.62. 19-2xl=ld—3x}+1x+5l.

I:x.

_2y2_ X
15.60. 12x —3x _@_—zl
15.61. 12-3x1-15-2x1=0. -
15.63. Ix>-3x+2l=lxl-x*+4. 15.64. —
Parametr qatnashgan tenglamani yeching:

2a®
15.65. 2 x+al | x-2dl =3a.  15.66.a-5F5—=a-
15.67. | x*—a?l =(x+3a)*. 15.68. x=2| x—al -2 x-2al .
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Sistemani yeching:

16 {lz“u‘+vlv==2»7 ’ S i
15.70. { 13;_-2:,2 L 1572 Bl +y=0
SRS s AT
1s:74. (U b2 l 1576 (- A=8-2

15.77. | x24x-1] <2x-1 tengjamaning x< 3 shartni

qanoatlantiruvchi barcha yechimlarini toping. 3

15.78. a ni 2x+2a-l)y=a-4
ng {21x+]|=ay)120 ’

ning yechimini toping.

15.79. a n; ax+ (a—1)y=2 + 4aq,
579.aning {351, G - Uy =2+ 4a

Sistemaning yechimini toping.
15.80. Tenglamani grafik usulda yeching:
1? =,x+1; d) | 3x-1] =3-x;
)+ 1] = x43; e) [ 3x+1] =5+6x.

16-§. MODUL QATNASHGAN TENGSIZLIKLAR

I-misol Ix-3I> x+2 tengsizlikni yeching.
Yechish, x-3i={*~3 a8arx 3 bo'lsa,

3—-x, agar x < 3 bo'lsa *° |8ani uchun

{x 2 3, x < 3’ . .
=3>x+2 Va { 3-x> x+7 Sistemalar hosil bo‘ladi.

l?lrmchl Sistema yechimga ega emas, ikkinchi siste-
maning yechimi xe (o ; 1) dan iborat.

JaVOb.XE(—oo;%)_

2-misol IX-5x+6 < x_5x+6 tengcizlikni yechin

Yechish. [fx)i<Ax) tengsizlik Ifx0)l=f(x) teﬁglame;gga
va demak, fx)20 tengsizlikka teng kuchli ekanligidan
foydalanamiz:

x2-5x+620.

Bu tengsizlikning yechimlarini topamiz: (o; 2]U[3;+0).

Jav o b: (-00;2]U[3;+00),
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) sistema yagona
echimga ega bo‘ladigan barcha qiymatlarini toping. Sistema-

! sistema yagona
echimga ega bo‘ladigan barcha qiymatlarini toping.

3-misol x-5x+6l = x-5x+6.

Ye ch i sh. Ix)l 2 fix) tengsizlik f{x) ifoda 0‘z ma’nosini
yo‘qotmaydigan barcha x lar uchun o‘rinli ekanligidan
foydalanamiz:

x2-5x+6 ifoda barcha xe R da ma’noga ega.

Javob: (=0 + c0),

4-misol l?-5x+6! > x>-5x+6 tengsizlikni yeching.
E ch i sh. Ifx)l > fix) tengsizlik f{x) < O tengsizlikka teng
kuchli ekanligidan foydalanamiz: x>-5x+6 > x*-5x+6;
2-5x+6 < 0; xe(2;3).

Javob:(2;3).

Tengsizlikni yeching:

16.1. ] dl <1. 16.7. | d <-3. 16.14. 3| x-4| <0.
16.2. | d <1. 16.8.|d >-1. 16.15. 3| x4 >0.
16.3.14d >1. 16.9.1d>-1. 16.16. 13| x4/ >0.
16.4. 1 d21. 16.10.| d <-3. 16.17. | x>-1] <0.
16.5. | dl <0. 16.11. | x-1] <0. 16.18. | x-1] >0.
16.6. | dl <0. 16.12. | 2x-3| <0. 16.19. | x-8 >0.

16.13. -3/ x4]<0.  16.20. V2 <l.
Tengsizlikni modulning ta’rifidan foydalanib yeching:
16.21. 2| x+10| >x+4. 16.22. 3| x-1] <x+3.
16.23. x-7x+12<| x4 . 16.24. x-5x+9>] x-6| .
16.25. | x>+3x 2222, 16.26. | x—6x+8| <5x—x2.
Tengsizlikni yeching:
16.27. | x-2| <2x-10. 16.28. | x—x-3| <9.
16.29. |x2—3x- Il<3. 1630, "zx-l +12<3x-1.

xXx+x+1
16.31. | 2x-7]<5. 16.32. | 2x-1l < x-1.
16.34.]13-2x 2 4x-9|.

16.33. )’ﬁ—j:z“] <1

16.35. | x+1| +4>2/ A . 16.36. | 2x+3| >/ —4x-1.
16.37. | x-2| +H 3-d >2+x.  16.38.|x-1/ > x+2/-3.
16.39. 54 <l -2 +17-2d.  16.40. | x-6] <l x-5x+9].

_ 4
1641 b 1pLx. 16.42.253> 1. 16.43./422<3.
- x-5x+4
1644 P 23 164 [ERT N <1
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X~3x+2
16.46.|?w, >1.

16.48. 4x=1 5, 4

16.47. "‘—;_L‘-zli >2.
2
2= 16.49. 25 <ly.

16.50. x2 s,l - %l , 16.51. 1327"“%1_*5"_3_ >1.
16.52. -%2&1%24[‘2 L
16.53. | x-1] ~| x-2| + x+1] 5| x+2| +H ﬂ -3.

16.54. | x-1/ - x-2) +x-3] <3+] x4 - x-5].
16.55. | x+2| ~| x+1] + x| z§+l x-1] - x=2).

17-§. IRRATSIONAL TENGLAMALAR V.
A IRRATSIONAL
TENGLAMALAR SISTEMALARI

l-misolVx+3 + V2x-7 =-5 tenglamani yeching.

Yechish. vx+320, V2x =7 > 0 bolgani
o Vechimga s e v 2 0 bo‘lgani uchun

Javob. @.

2- m.i SOLVIS+Vx—v7 = 2,5 tenglamani yeching.
Yechis h. x ning joiz qiymatlarida vx —V7 > 0 bo‘lgani
uchun V15 +Vx - V7 > Vi3 F0 > 2.5,

.; avob: @. ’

-misolVx-7+V7T—x=8§ tenglamani yeching

E ch i sh. Tenglamaning aniglani i: =7 soni
yechim bo'ts ol g aniglanish sohasi: {7}, x=7 soni

Javob. 2.

Tenglamani mantigiy mulohazalar yuriti ing:

yuritib yeching:
170 Vx+ 2 +V2x -1 =_3, 17.2.4+2y-3=1.
17.3.6 -Vx +v2 =7, 17.4. V10 + Vx V3 = 3.
17.5.x-3+2_x=5. 17.6. \x~4 +Vd—x=1.
17.7.x =4 + y4-x=- L 17.8.Vx+4+V"x-5=0.

Tenglamani aniqlanish sohasini topish bilan yeching;
17.9. x + Vx-T+2=Vx—1. 17.10. -2 ¥ x + 6 = 2x 7.
1710 V=¥ -3 "2=x_1. 17.12.\F-dx+3=ox—6 2.
17.13.V2¢ “7x+ 3 = 17.14.\y-3-6\2 -y =38.

=5x-2-x2.
17.16. (x2 - 4)Vx + 1 = 0.

17.15. (- IV2x -1 =0,
17.17. 9 -x)V2-x=0. 17.18. (16 -x)V3-x=0.

17.19. V2x -3 -Vx+ 3 =0,
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Tenglamani f{x) = g(v) tenglama bilan

Sx) = (X)), . . _
{ gx) 20 sistemaning teng kuchliligidan foydalanib

yeching:

17.20.V12 - x = x. 17.20.V7 - x=x- 1.
17.22. x-Vx+ 1 = 5. 17.23. 21 +V2x -7 = x.
1724. 1 -V1+5x=x. 17.25.2x +5=x+2.

17.26. 4Vx+ 6 =x+1. 17.27. 4+ 2x-x2=x-2.
17.28. V37— +5=x. 17.29.V6-4x—x =x+ 4.
17.30. VI + 4x - x* = x - 16.

Tenglamani yangi o‘zgaruvchi Kkiritib yeching:
17.31. 2 - 4x+ 6 =V2x2 - 8x + 12.
17.32. 27 + 3x - SVx* + 3x + 9+ 3 = 0.
17.33. 2 +Vx + 2x + 8 = 12 - 2x.
17.34. 22 + V2x —4x + 12 = 4x + 8.
17.35. 32+ 15x+ 22 + 5x+ 1 = 2.
17.36. Vx + 292 = 3. 17.37. V2 Vx- 6 = 0.

4 ¥x*3_5 1739, T~ V10— 2x=2.

17.38. =5+ 5 ==2
4 ‘3—x 1,2_+—x__
17.40.V2—x+7=2_—xﬁ=2. 17.41. 2+X+3v3—x ._..4.

1742 (BEL X1 s 2ELE1_3
Tenglamani darajaga ko‘tarish usuli bilan yeching:

17.44.Vx+ 1 =8 -V3x+ 1.

17.45. Vx + Vx F 1T +Vx-Vx+ 11 = 4.

17.46. V2 + 1 + x>~ 2x + 3 = 3.

17.47.Vx +x-5+Vx>+8x-4=5.

17.48. V4x -3 +V5x + 1 =V15x + 4.

17.49. Vx + 5+ Vx+3=v2x+ 7.

17.50. Vx+34-Vx-3=1.

17.51. x+ Y- 16 = Vx— 8.

17.52. \x+ 5+ I+ 6= V2x + 11.

17.53. Ve + 1+ V3x+ 1= Vx- 1.

17.54. V1 + Vx + V1T -Vx=2.
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17.55. Bx +7- Bx-12=1.

17.56. 0 -Vx+1+ VT FVxF1=4

17.57. V24 +Vx- B+ vr=1. '

17.58. m— V2~ T7x+6=0.

17.59. \x ¥ 34— %3 =1,

17.60. Yx+45- x—16=1.

Tenglamani «qo‘shmasiga ko*paytirish» usuli bilan yeching:
17.61. V3 + 5x ¥ § ~ 32 + Sx + 1=1.

17.62. V3x - 2x + 15+ V3@ - 2x ¥ § = 7.

17.63. VX + 9 -\ = 7= 2. 17.64. VI5 —x + V3 —x =6,
Irratsional tenglamalarni yeching:

17.65. V¢ + 3x—3=172x_3,

17.66. V9x* + 2x ~ 3 =3x_ 2.

17.67. (x + 2)(x - 5) + Nx(x + 3) = 0.

17.68. Nx + 2Vx— 1 - Vx—Vx -] = 2.

17.69.Vx -3 -2Vx -4 + Vx — dvx - 4=1.

17.70. V5x + 7 -Vx ¥ 3 = V3x+ 1.

17.71.\x + 4+ Nx + 1 =Vx ¥ 70,

17723+ 1 + ¥x =1 = {55

17.73. 3 2 + i+ 3 =vix ¥ 1.

17.74. 33 52 + Y6 + 207 - B 06 + 1) = 3.
17.75. F T-% 1 =421, 17.76. x F 1 = a.

D77 a+3=Va=x.  17.78.(XF 4 42,[X=a —3
xX-a XTa '

17.79.N7 -x-Vx-3=2. 17.80. V2x— 1 -x+a=0.

17.81. x+ \/—%—2‘—_'__7 = V2 tenglamani yeching.

Irratsional tenglamalar sistemasini yeching:

AR R R {\/%J'\@::z’i

17.82. {57 22

x+y=5_
2x—1 +2_
1734-{ 7212 1mss. {\]%‘ 2L =25,
x+ty=2. X2+ 2= 15.

183. V- 2x + 4> — %
18.5. 2 — 2x + 420.
18.7. \x*—6x+9>0.

189. Ve —2x + 3=2—0,3.  18.10. > 0.
18.11.Vx—=4 + V3—x>0. 18.12. x—4+ 3+x<0.
18.13. Vx¥ 4+ Vx+3>0. 18.14. Ve +1>0.

18.15. vx*— 3x + 2 20. 18.16. VA2 + 4y + 1> 0.
18.17. vxx + x+1>0.
18.19. V5x—6 —x*<0. T o
18.21. Vx—1—x*> 0. 22 V5x— 18 — X .
18.23. (x— D\ —x—2=20. 18.24. (3= + x—2<0.

X _\[r- T4 y=
17.86.{ SIS e (RR270
x+y+xy=9
17,33,{%‘:—"2@;2, 17.89 {i\j_*%_y;_& ;
Xy = . X y=o.
W,AL T v—Vx—V.
90, (VPRI v e
9y + 7 =20 TN WI6x - k-,
8 b
17.92. (FGEFIY =%
92 { G - i =0.
17.93 {x.—y+m=2’
T4 =0.

18-§. IRRATSIONAL TENGSIZLIKLAR

l-misol Vx+35 > - 8tengsizlikni yeching.

Yechish vx+5>0bo‘lgani uchun Vx 5>-8

tengsizlik o‘zining aniglanish sohasidagi barcha x lar uchun,
ya’ni x >-5 da bajariladi.

Javob. [-5;+e).
2-misol. ¥-3x+1<0 tengsizlikni yeching.
Yechish ¥x-3x+120 bo‘lgani uchun berilgan

tengsizlik yechimga ega emas.

Javob. O&.

Tengsizlikni mantiqiy mulohazalar yuritib yeching:
18.1.Vx+32>-5. 182. V2 +1>-1.
18.4. Vx* - 2x + 4 <0.

18.6. V= 2xF 4> 0.
18.8. Vjx—2[+x +4<0.

18.18. VBx—6— x> 0.
18.20. V-4x2 — 12x — 9>0.

119



yechimlarj to‘plamlarini i
i i inin
yechimlarj to‘plami bo‘lagdit.)maS

18.31. k¥ 7 <

18.25. (x + 2V =2x=3 20. 18.26. (1 — X6 +x—x1< 0

18.27.¥2X + 15x = 17
T I0—x <0 1828 _x—7 _ _,
=19+ 12"

18.29. Y2 —3y—¢ N
VWe=dxr3 00 1B30FEXT2 o

Eslatmalar

1 2"*1\/— s
o <’) N IEX)>V[§(X)' ko nnishdagi tengsizlikni (bu yerda V
yechish uch—l;n—/(x)m\l/ng’n:,stalgan bittasi deb tushunamiz)
& !(x) tengsizlikni yechish kifoya;

2) NAx)<g(x) tengsizlikni yechish uchun { /920,

sistemani ye hi : AT
! yechish kerak; J(0)<g™(x)
3) NAO<g(x) tengsizlirn; s

. - S i >0,

sistemani cehe. ielrz;;(ljm yechish uchun { jg((;c))fgo’( )
9, ) i x
4 -'V“ . g, .

) flx)>g(x) tengsizlikni yechish uchun { g(x) < 0,
w8020, J09 20
) ﬁf;i > gih(x) Sistemalarni yechish kerak;

) TNAX) 2g(x) tengsizlikni yechish uchun {/g(%) ><()O'

g(x) >0
va s . .
{f(x) > gi(x) Sistemalarni yechish kerak. Bu sistemalar

hmasi berilgan tengsizlikning

Quyidagi irratsional tengsizlikiarni yeching:

18.32. Vgx— 20 <ux

18.33. Vx2+4x+4<x+6. 18.34. V2x¥ “3x-5< x- |

1835 Vx ¥ 78 < x + 6.
18.37. 1 - \fm> 2x.
18.39. \/_Zm >x+ 3.
18.41. V9 222 F 15> 8.
18.43. ¥ 55245 x4,
18.45. \¥ TS 43,
1847. V¥ ~x63x+ 5.
18.49. x—Tx¥123]-x.
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18.36. V(x + 2)(x = 3) < 8 —x.
18.38. V¥ + x— 12 < .
18.40. \¥+x-72>x

842 GTHETH > 6 x
18.44.3V6 + x— x> 4x -2,
18.46. \x—4x > x -4,
18.48. V= 3xF6>x+ 1.
18.50. V3x? + 13x + 4 >x - 2.

Tomonlarida nomanfiy ifodalar hosil qilib yechiladigan
tengsizliklarni yeching:
18.51.3 vx-Vx+3> 1.
18.52. Vx+3+ Vx+2- V2x+4>0.
18.53. Vx-6-VI0-x =1.
18.54. x+3-Vx-1> v2x-1.
18.55. V3 +5x+7- VIx+5x+2>1.
18.56. VI-x<¥5-x.
18.57. V5x—1<V8.
18.58. VI-x*+1<V3-x.
18.59. Yx+3<Vx+1+ Vx-2.
3

18.60. Vx+2+vVx-1+ \E—Z\Ix—l>—2

. Tengsizlikni yeching:
18.61.Vx—x-12<7-x. 18.62.Vx* - 5x+ 6 <2x-3.

x+2 —
18.63."_x—<1. 18.64. xF V- Vx—Vx>1,5 \Ef?x—

18.65. Vx'-5x+6+ in‘?ﬁ’é 22.

66. —L— + V3x+2>2.
18.66 7 3x

18.67. -x-2 +§1‘_7—_‘—§c— >2.

18.68. ~/3-4x+73_1:_47<2.

18.69. VXX +4x+4<x+6.

18.70. Vi6x*-24x+9< V4x + 12x+09.
18.71. V2 +2x+ 1+ Vx*-6x+9<8.
18.72. V¥ + 22+ 1+ Vaxr-4x+1<s2x-1.

18.74.5 Vx> x+6.
1 > 1 .
18.76.ﬁ_ o
4 4.

18.78. ———

_ 2
18.73. Vx 35\]ﬁ'

x-1 x—1
18.75.\]3—2«:—1> 4+ 5

18.77. l—>5— =
18.79. 1= 3v16 - x* ‘“f‘x“ <1. 18.80.l=Yl-4x ‘“;4"’ >1,5.
1881.a xF1<1. 18.82. x +Va—x> 0 (a 20).

18.83. Va+x+ Va—-x>a.
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VII b o b. FUNKSIYALAR VA GRAFIKLAR

1-§. FUNKSIYANING ASOSIY XOSSALARI

-1, x< 1 da,
g, x =1 da,
) ,y x> 1
qulglfatlar sohasini toping. &
o‘zgaﬁuirr:l}:isgx har qanday qiymat gabul gilganda ham y
e e qat -1, 0, 2 giymatlardan birortasiga teng
2o it 5 ning uchun E(y)={-1;0;2} (E(y) bilan (x)
slya qiymatlar sohasi belgilangan). ’
2-misol y
toping.
Ye chi sh. a ning Vx+5=¢ I
chi sh. =a teng] itta ildi
ega booladltgan qiymatlarini topar%liilina Kamida bita ldizga
a<0 bo‘lsa, tenglama yechimga ega emas. a > 0 bo‘Isin.

X+ S5=ani kvad P : 4 ;
ga ega bo‘lamiz. ratga ko‘tarib, x+5=a’ ga yoki x=a>-5

Demak, Vx + 5 ten lamaa >0
Javob. E(y):[o;-%oo)_ =i

3-misol f(—’ﬂ_) —_x+2

l-mi =
misol. y = funksiyaning

=Vx +5 funksiyaning qiymatlar sohasini

‘lganda yechimga ega.

bo‘lsa, f(x) ni toping.

Sx+ 1 x-3
Y . x-2 .
echish. S =1 deb, xmtopamiz:x:Tt-sz, :

' 142
Berilgan tenglikka ko‘ra: Pl =31

__4- ;
f@) == 9’; ekani kelib chigadi.

4-mi I
misol fix)+3f (}—) =2x bo‘lsa, fix) ni toping.

Yechish Ber .
qiymatlarni beramiz: erilgan tenglikda, x ga x=t va x=—}-

1
JI;(U f13f (=2 ) 3 =2.
osil bo‘lgan tenglamalarning ikkinchisini
‘ I gl ikkinch
ko‘paytirib, undan birinchisini hgadma-rtll(;dlsg;lirgm‘%g

va 8fi) = -8 _ o o _6-20°
Sf(t) 7~ A=-— ga ega bo‘lamiz. Bu tenglik

. —_ 2
yordamida, f(x) = -3 4xx ni topamiz.
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S-misol. fix)=lx-1k’— 1 funksiyani juft va toq
funksiyalarning yig‘indisi shaklida tasvirlang.

Y e c his h. f(x) funksiya juft funksiya ham emas, toq
funksiya ham emas. Uning aniglanish sohasi koordinatalar
boshiga nisbatan simmetrik, ya'ni V. xe D(f) uchun-x €
D(f). Shuning uchun, f(x) funksiyani juft va toq
funksiyalarning yig ‘indisi shaklida tasvirlash mumkin.

o0) = j(x);—j(—x) e |x-51|x3—2 va
) = IR T

funksiyalarni garaymiz. ¢(x) funksiyaning juft funksiya, y(x)
ning esa toq funksiya va flx)=Q(x)+y(x) ekanligini ko‘rish
qiyin emas.
; . 1|43 3

Javob.fix)= =1 +2|.x:-l-1|.7cJ 2 " b 1|x+2]x+1|.x .

6-misol flx)=I3x-2l-3lx -2l funksiyaning gra-
figini yasang.

Y e c his h. Funksiya ifodasini modul belgisisiz yozib
olib, so‘ngra grafigini yasaymiz (21-rasm):

— 4, agar x < —%— bo‘lsa,

flx) = {6x -8, agar 3< x < 2 bo‘lsa,

3 <
4, agar x 2 2 bo‘lsa.

y o~

4

/|
: i )
ol | 2 x
I
-4
21-rasm.

7-misol. y=9—Ix-3l funksiyaning eng katta qiymatini

va argumentining unga mos giymatlarini toping.
Yechish. D(y)=Rva Vv xe€ Ruchun y=9—-{x-3I<9+0=9
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ga egamiz. y(x)=9 tenglik bajariladigan x lar mavijud yoki

mavjud emasligini aniglaymiz

9-1x-31=9; Ix—3|=0 = x,=0, x,=3.

Demak, y(x)=9 tenglik o*

rinli bo‘ladigan x lar mavjud.

Shunday qilib, barcha xe R lar uchun y(x)<9 bo‘lib, y(x)=9
tenglik o'rinli bo‘ladigan x lar mavjud ekan. Bﬁ hol,
25?( Y&x) =y(0)=y(3)=9 deyish uchun asos bo‘la oladi.

Javob.maxy()=9, x,=0, x_=3.

Quyidagi funksiyalarning aniqlanish sohasini toping:

1.1 flx) = —3 5 12.fx) = 3%

I.3.f(.x) = gi:

X — x—34" 2
1.4. f(x) = J}%— . 15,/ =—— ?J)C(x_z)
L6. /05) = 13)3(‘;_ é) =y L= -
L8.fn=— 2l 1, foy=—L—
L10.fly = ——L__ LI f) = — X
L2 /0= 58— LB =xere L

lL14.fx)=x*+x—3 .
1.16. fix) = (x + LYy 1
167 (“2)‘3:2‘?1'
= 2
l.ls.ﬂx)_x'+}.__
1.20._]‘(.1\7) =ax+ b .

1.22f(x) —

1
X3
—_ 1+
1.24. fix) = =3 (7x_ TR

_ 3+4x

1.26. y V3—2x—4(1—5x) °
1.28.y = .
R (=)

1.30. y =

el i
V—V3)V3—2x+1
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L1S.fix)=x + —i—i- 1

xXX—1"
117.fx) = x + x1 + x2,
119.fix) =ax> + bx + ¢ .

ey ol 1
1.21.ﬂx) —x_ 2+(_XE-TX)2.
1.23. y =3 — 5x .

1.25. y=V2(3x — 1) —7x +2.
1.27. y =V—2(2 — 3x).

1.29. y =\V2—3(x + V3)—2x.

. 1.31. y =V60x — 25x2 — 36,

133,y =V5x2 4+ 6x + 1 +3x—}r 5

. 135, y=\4 —xIx1.

1

1.32.y = {15+ 6o+ 9%

134, y=\3x+4—— ng_ .
1.36. y =\lxl(x — 1) . 1.37. y =\(x — 2)\x.
T,

1.38. y = V(1 — x)Vx — 2. 1.39.y =\]%W+—1*l2 .

—x+6x—8 _ T 14,
1.40. y:\’m. 141, y = 20— +Vx? + 5x —14

Ve +x—20
o5 3
= —x—xt— :
142,y =20 —x — ¥ —
17—15x—22

" f et
144y =\ e —Toxr12

1.43.y= x+ 3

1.47. y=\12¢—4¢—x—\2—.

—4x2+4x+
1.45. y m
3

1,48. y :\!Ix — l|(3x —_ 6) + w

V@—4x—21)x+2|
1.49.y = ( e o ) :

1.50. y =V5—V4x>—20x+25—VIxl(2x —10) .
Quyidagi funksiyalarning qiymatlar sohasini toping:

151. y=1. 1.52.y=x. 153.y=x2 L54.y=x".
5Ly i na}’ y 'l’xz"eil oy
= ’ : . . = 0! = ﬂas
155.y={1 5> (', 156.y=| 0, 1 m

157, y=x+2. 1.58. y=3-4¢*.  1.59.y=3x-x*.

L6l.y=—2y . L62.y= .
L64.y=2FL 165 y=\k—2+3.
1.67.y=5—\2x+1.

1.60. y=3x>-6x+1.

1.63.y=?2+2—
1.66. y=Ix — 4l — 2.
1.68.y=3—12x+3. 1.69.y=Vx2+4.

170.y=4—2N¥+9. 171.y=\3x2—6x+4.
N 2 . 5
1-72.y= Sx—2x*—17. 1-73-y—1 W.

X
174.y=2 — yy——g . 175, y=1— Y0 — 22 + 6V2x +9.
1.76.y=3 — V16 — V4x’ — 4V3x + 3 .

125

|
LI
7

70 7
2y

=t
c
q
D AN

DO

#

M

X

v

VLSS A S A

(N

.
):f/_

NN

0777777 %5

| ttsrsrrss

o

%

Z

7z

)
A

DA
Ny




S +
177.y=Xt8 1.78. y= (¢ + 8) (x — 4)
x+2 Y x> —2x—38
¥ 27 5
1.79.)’*?_—3‘- 1.80. }’=x‘ +x26)_c: ;CZZXIE- L

_ x—1 ’
181 f1x) = %=1~ bo'lsa, f (L) ni toping.

1.82. fix) =V — | bo‘lsa, f(\%c2 + 1) ni toping.

2
1.83. fix) = le-i-“xﬁ bo‘lsa, fizgx) ni toping.

184.f (=) o xH 1 b

¥ X T ) =——T7 bo'lsa, fix) ni toping.
1

1.85. f(x) + 2f (?) = x bo‘lsa, f{x) ni toping.

1.86. (x — DHAx) + Fl e
( DAX) + f ) —x—7 bo’lsa, f{x) ni toping.
1.8 L] .
7. fix) + xf (—‘2 1) =2bo'lsa, fix) ni toping.

1.88. 2f Hx — 3f (3x=2 13x —
toping. ¥ 1 ¥ o) = e gar bo'lsa, ) i

Quyidagi funksiyalarni juftlikk iri

1.89: Dyt VAL J o atekshmng(l.S?.—ISB):
e Hoom(sr 2 anany, O B339
90. a) fix) = (x + 3)lx —1| + (x — 3l

b) 0) = (x4 S)lx — 31 (¢ —)sx)r; iIBI;
Bt T o s AL
IL. 8) fO)=(e+2)(043) (x4 4)—(r-2) (r—3)(r-d):

B) QL=(r—5) e+ 7)1+ (x4 ) (x— Ty 1s

D e(=(—6)’(1+3)°+ (v+6)(x—3)5;

e)(x) = (x2—3x+5)(x3-—8x3+2x—-1) — (¥%+3x+5)-

(+8x%4+2x+1).
1.92. a) ﬂx)=_%.2i___ X2

1 x—-1 ’
X243 | x+2x+3

b) ¢(x) = o = ;
__(x=1)

e) h(x) = (x_2)3%++1_)15(x_5)7 + (x+2)3§§_1)15(x+5)7

1.93. ) fix)=8";  b) A=4,35 d) fix)=r’+3x’—S5 -
e) fix)=5x"—4x3+3x2+1. ;o d) fix)=x*+3x2—5 :
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Quyidagi funksiyalarni juft va toq funksiyalarning
yig‘indisi shaklida tasvirlang (1.94 — 1.95):
1.94. ) x) =lx+ 1l - ¥ — 1; b) fix) = [2x — 3+ x¥* —1;

d) @(x) = (x+3)lx— T+ 11x;
e) g(x)=lx— L+ Hx+21x+ 31l (x— 1).
=Dt 3IP G+,
1.95. a) fix) = =11 e
Shx| + 4
x —_—

2 _2x +

) s =g — B (g D

e) g(x) =3lx* -4x + 1l + 2 — x| + 8x2%.

1.96. Quyidagi funksiyalarning chegaralanganligini

L

b) fix) = 2(x — 2)Ix + 3| +

isbot giling:

I e
&) Y=y Dyy=gia-
1.97. Quyidagi funksiyalarning chegaralanmaganligini
isbot qiling:
VY=o

1.98.a)y= —2%— funksiya (—ee;—0.5) da kamayishini;

_ 1
b)}’—-—(x—_”ljz—-

b) y= —ﬁ“‘— funksiya (2;+e) da o*sishini;
d) y=—22=3 funksiya(—e=;1/3) da osishini;

) e) y= %&- funksiya(—7; ) da kamayishini
isbotlang.

1.99. a) y=3x—4x+7 funksiya(—e»;2/3] da kamayishini;
b) y=—5x>+6x+19 funksiya(—ee; 0,6] da o‘sishini;
d)y=3\4x+1—1 funksiya[—0,25;+ec)da kamayishini;
e) y=2+V3—5x funksiya(—ee; 0,6] da kamayishini
isbotlang.
1.100. a) y=x'—3x funksiya | 1:+ e0) da osishini;
b) y=12x—x" funksiya | 2:4 ) da kamayishini;
d)'y = 0,52 — 2\x funksiya | 1; ) da o'sishini
0;1] da kamayishini;
e) y = Vx — 2x? funksiya [0;0.25] da o‘sishini va
[0,25:+ o) da kamayishini isbotlang.

va
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1.101. fix)=x* funksiya berilgan. Argumentning har
qanday x, va x, qiymatlarida f (x' "5 ) g fx) A

bolishini isbotlang. 2 :

1.102. fix) =x funksiya berilgan. Argumentning har
Qanday x, va x, giymatlarida f ( al ; w ) > Ax) + )
bo‘lishini isbotlang. 2

L103. fix)=x—4x+4 v =@ +1 i
oy Jix) x+4 va g(x) = T3 funksiyalar

a) f(x) funksiya [2;+ o) da o‘sishini isb

3 ; otlang;

3) g(x_) funksiya[2;+ ) d_a kamayishini isbot%ang;

) a ning f(3)=g(3) bo‘ladigan barcha giymatlarini topin g;

Uk 6 .
€) (x—2)*=—2 35— tenglamani [2;+eo) oraliqda yeching.

1104. f(x) = (x — 3 P i
berilyag, ) =(x — 3)? va g(x) = —5— funksiyalar
a) fix) funksiya(-e=;3] da kamavishini ;
) : yishini isbotlang;
3) g()g) funksiya(-=;3] da “o‘sishini isbotlang;g
) aning f(2)=g(2) bo‘ladigan barcha qiymatlarini toping;
e x?—6x+ 9 =
yeching. i
1.105. Agar f(x) funksi ‘ 1
; ya X to‘plamda o°
(k'flmayuychl),‘ g(x) funksiya esa X to‘plgmda karga;?l\\’/gl}:;
{)(_)lsuvc-:hl)‘bq Isa, f(x)=g(x) tenglama X to‘plamda ko‘pi
ilan bitta ildizga ega bo‘lishini isbotlang.
1.106. Tenglamalarni yeching:
a) (x+ 1Y =41 — 3x = 3, b)3x+ 2x =4+ (2 — x)3;
d) (x—1)° +x° =45—x* =2x; e) A0+ 24+ 71=(3—x)*+1;
D'+ 1=+5 — 4 2) V10+x+5=—2x13—6y:
h)2+\lx—2=-—%_1; )V3—x=1—-25__

1.107. Quyidagi funksiyalarning nollarini topingj.f

a) fix) = 3x* — 4; = I —qpe (22
DD =lx—11- 2]

b) fix) = 2x* — 5x + 6; ) fx) =x + 8x —x:

d) fx) =Vx —1 +\2 — x: h)ﬁx)=xa_XL

—Tx+12 ;

2x
e)f(x)_—_i.____..___-' xX—4
x—1 xT1 ;1) flix) ey e v

tenglamani (-e0;3] oraligda

Quyidagi funksiyalarning o‘sish va kamayish oraligla-
rini toping:
1.108. y=1—2x.

1.110. y=3—2x-x>.
Quyidagi funksiyalarni davriylikka tekshiring:

1.109. y = x°.
_ 1
1.111. y= —-m-

1112, y=x . 1.116. y={x}+1. 1.120. y=5.
1113, y=x* . 1.117. y=[x]-1. 1.121. y=5+x.
1.114. y={x}. 1.118. y=x>+{x}. 1.222. y={5+x}.
1.115. y=[x]. 1.119. y=[x]+x. 1.123. y=[5+x].

—x, agar 0 < x < 1 bo‘lsa,
1.124. fix) = é— agar 1 < x < 2 bo‘lsa

funksiya berilgan. Shu funksiya yordamida davriy funksiya
quring.

1.125. Davri faqat ratsional sonlaribo‘lgan funksiya
quring.

Quyidagi funksiyalarga teskari funksiyalarni toping:

1.126. fix) = 2x + 3; 1127, fin) =~
1.128. f(x) =2, xe (0oo]; 1.129. fix) =32, (-o=;0];

1.130. f{x) =-x%, xe€ (-==;0];
x, agar xe[0;1) 1 bo‘lsa,
L131. fix) = {3 — x, agar xe[1;2] bo‘lsa.
Quyidagi funksiyalar teskarilanuvchimi:
1.132. fix) =322 + 1; 1.133. f(x)=3x+ 4;

1.134. fix) = 4x — 5 1135, fix) = ot
Tx—4 . dx+ b

x —
W, 1.137-ﬂX) = —'Ex'__[__‘a__a

_[%*, agar xe[0;1) bo‘lsa,
1.138. fix) = {xul, agar xe[1;2] bo‘lsa.

3x+1, agar xe[0;1) bo‘lsa,
1.139. fix) = l-3x+l, agar xe[1;2] bo‘lsa.

_{x% x<0bolsa, o
1.140. fix) *{x, x> 0 bolsa. *

Quyidagi funksiyalarning eng katta qiymatlarini va
argumentning unga mos qiymatlarini ko‘rsating:

1.141. y =5 — lx + 8l. 1.142. y=2—Vx—2.

1.143. y = x*> — 2x + 3, xe [1;5].

1.144. y = -x* — 4x + 1, xe[1;2].

k]

1.136. fix) =
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Tasine s iy, -
M oy l.l46.y=ﬁﬁ.

ol Bl D
1.147-y—_'x3TI— . 1.148. }’:—xg‘%— P

L149.y= X

A S 1 . ;
qiymatlarini toping: tyalar bu qiymatlarga erishadigan

;.150. y=V4x’—12:49—2 .  1.151. y = 3+V—3x+2 .
A52. y = X246x+11, xe [-4;2]. 1.153.y =-x4+2x+2, xe [1;2].

L84,y 3
YITRFETET L155.y=—2 .

1.156. y = — e H 2
Y 122 3 1.157.y = w_

2-§. FUNKSIYA GRAFIGINI YASASHGA
DOIR MISOLLAR

Quyici_agi funksiyalarning grafiklarini yasang:
2.1y = 2(x* + 6x). 22.y= l_xl (4x — x> —3)
= X=12 p .
23.y=8=Aw2 5y  4y-Xt202.4.3
25 x+2 ’
Sey =1lllxl =21 — 11, 2.6.y=12 —I1 —Ixlll.
2.7.y=1x® — Sl + 6. 2.8,y =V4x2 — 4x%xl + x* .
29.y=II1 — 3 —3|, 2.10. y = lIx*> — 2x1 — 3I.

211 y=2 —Ix — 3. 212.y=2 —3 —Ix| .

EEp i, 214.y=12 —3 —Ixl.
215}’:7—!){]1‘- 2.16.y= x|
T W1
— X
217.y= |21 218.y =X
219, y=_X—=5x—6 -
V=g Wiy 220.y=-2=lxtl
.% x-}-l x_.__2+x—'2
“ad.y =4 I 222, y=—% _ x*F1
v ERl

9..24}!9_3:_)6a+ 2+y%E 2

DI, g s,
225,y B 32t

3, agar x<—4 bo‘lsa,
2.26.y= ‘ [x* — 4x| + 3|, agar —4<x<4 bolsa.
3 — (x — 4)?, agar x>4 bo‘lsa.
8 — (x + 6)?, agar x<—6 bo‘lsa,
227.y= {x* — 6lx| + 8|, agar —6<x<5 bo'lsa,
3, agar x25 bo‘lsa.
2.28. f(x) juft funksiya va x20 da fix) =x bo‘lsa, f(x)
funksiya grafigini yasang.
2.29. fix) juft funksiya va x>0 da flx)=x*=3x bo‘lsa, fx)
funksiya grafigini yasang.
2.30. fix) toq funksiya va x20 da flx)=x* bo'lsa, fx)
funksiya grafigini yasang.
2.31. f(x) toq funksiya vax<0 da flx)=x’—2x bo'lsa, fx)
funksiya grafigini yasang.
3-§. ARALASH MASALALAR
Quyidagi funksiyalarning aniglanish sohasi va qiymatlar

sohasini toping:
3y=Ni—1. 32.y=5=¢%. 33y=0—.

3.4.y=i/1+x. 3.5.y=%§l). 3.6.y=Vx*—1.

37. y=xvay= —§ funksiyalarning aniqlanish sohalari
ustma-ust tushadimi? Agar ustma-ust tushmasa, aniglanish
sohalarining umumiy gismini 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= —i funksiya yuqoridan chegaralangan emas;
1 funksiya quyidan chegaralangan emas;

b) y=—
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d) y=x* funksiya yuqoridan che
3 4 aralangan £
3 1“3)) )’S=hx- f(limksflya chegaralangan gemas. e
-10. Shunday funksi ingki iya j
b0‘13mlalsin S bo‘);?n g:i?]ngki, bu funksiya juft ham
-11. Har qanday funksiyani ﬁam juft i
. LR U / : toq funksiyalar-
ning yig ‘indisi shaklid i — yrar
il qarang.a yozish mumkinmi? y = Vx funksiyani
3.12. Funksiyaning monotonligini isbotlang:
a) }’ = \/):—, b) y:x3
3.13. Funksiya monoton funksi . imi
. siya bo‘la ol
bo‘la olmasa, monotonlik oraqularin% top?ng):o A (age

e 2
a)}’__li[’ D) y=x—I[x]; d)y=Nx% e)y=V5—4x;

f) y={—L agar x<0 bo‘lsa, +
> ll,agarx>0b0‘1sa’ g))’:'-;fé-,
h) y=b® —3x+ 2l )y=vI— 2

3.14. Ikkita monot iyani ig ‘indisi
bo‘l3masligi ot 1?1 ic??n funksiyaning yig‘indisi monoton
-15. Monoton o‘suvchi funksi i
siyalarning ko‘paytmasi
han;nia:S va(c)]'t ham monoton o‘suvchi fumksiyagbo‘lal:()ii%(n;!?laSl
. g 1E ;2] prahqd_a berilgan funksiyani ikkita monoton
chi funksiyalarning ayirmasi shaklida tasvirlang:

X%, agar 0<x<1bo‘lsa,
y=1{5,agarx=1bo‘lsa,
X+ 3, agar 1< x <2 bo‘Isa.

3.17. Monoton bo‘lma iyani ikki
_ _ _ magan funksiyani ikkita monot
funl;siyéalalmng ayirmasi shaklida tasvirlash mumkin?;ll% "
. 5 y={x} funksiya davriy funksiya ekanligini isbotlang
m:r;gl 9avrm1_topmg va grafigini yasang. '
-19. Davri 27 bo‘lgan f(x) davriy funksiya [—m;7]
oraliqda y = {0, agar — < x < () bo‘lsa, g ’ ;
- hx,dagar 0% %eahsla funksiya bilan
ustma-ust tushadi. f{x) funksiya grafigini
( ‘ yasang.
3.20. Davri T=2 bo lgan f{x) davriy funksiya [—1;1]

; x+1,agar — 1 < x <
oraligda y :{ X, agar g Emel x <0, funksiya bilan ust-

ma-ust tushadi. fix) funksiya grafigini yasang.

, 23'_2xl'fu[3ﬁ:ir;aTb=i?abo‘lgan f funksiya (0;3] oraliqda
=2— n ustma-ust 1. i

y e e ust tushadi. f{x) funksiya
132

3.22. Funksiyalarning grafiklarini ayni bir koordinatalar
sistemasida yasang:
a) y=x, y=x3, y=x}, y=x*, y=x°;
3 5
b) y=x, yz\f,x_'. yz‘j;, y=4 X, y=\/;.
Quyidagi funksiyalarning grafiklarini yasang:

33yl 324y L] sasy=me
X%, agar x £ — 1 bo'lsa,

3.26. y :[‘\J;] 3.27.y= {;—, agar —1< x < 0 bo‘lsa,
x2, agar x = 0 bo‘lsa.

x*, agar x < — 1 bo'lsa,
3.28. y =[7.x—- 1, agar — 1 < x <1 bo‘lsa,
Vx, agar x >1 bo‘lsa.

X%, agar x < — 2 bo'lsa,

1 ¢
320.y={ @ agar — 2 < x < 0 bo‘lsa,
Jx, agar 0 < x < 4 bo'lsa,
X%, agar x = 4 bo‘lsa.

X3, agar x = —2 bo‘lsa,

—, agar —2 < x < —1 bo'lsa,

330.y= { X’
x?, agar —1 < x < 2 bo‘lsa,

Vx, agar x = 2 bo‘lsa.
331 y=x*+5k—11+ 1. 3.32.y=1-3x+2l—12x—3l.
3.33.y=l2 —3x+2l—2x—3l. 3.34.y=(x+ D(d —2).

335,y = 2L 336 y =15

2
337.y= ~2x—=06 338, y=sin’x + cos’x.
3 — x|

339.y= —ll)—‘___"—x”— . 3.40. y = (sin’x + cosx)*—x*+5.

Quyidagi funksiyalarga teskari funksiyalarni toping va
teskari funksiyalarning grafigini yasang:

3.41. y=3x—2_
3.42. y=— (+2)>—2, x €(—oo5—1).

343.y= —;%11—-—— x €(L;+003).

3.44. y=Nx2 — 4, x€[2:+).

Berilgan funksiyalarga teskari funksiyalarni toping.
Teskari funksiyalarning va unga teskari funksiyalarning

grafiklarini ayni bir koordinatalar sistemasida yasang:
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3.45. a) y=2x; b)y=—3x: d) y=5x—1; e)y=3x—4.

3.46. a)y=xT31; b)ﬁﬁ; ; d) y=2;5%[ : e)y=15c%§-‘-
3.47. a) y=(x+3)%, x<—3: b) y=(x—4)%, x2>4:
d) y=x’+8x—4,x>4;  e)y=(x—4)%, x<1.
3.48. a)y:‘\(x—Z; b)y:‘B—x;
d)y=4—\/xTI; e)y=5+vV4 —x.
bo‘l::f,?z; ‘ﬁg;rl aj;l'ﬁ ;t%));ﬁrrl:;lta y=x*+px+q parabolaning uchi

3.50. Agar M(—1;—7) nu i fgfini
At qta ordinatalar o‘qini N(0;—4)

nuqtada kesuvchi y=ax?+bx+ bolani S At
b, ¢ larni toping, ¢ parabolaning uchi bo‘lsa, a,

3.51. Agar y=ax’+bx+c funksiyaning grafigi A(1;4),

B(—1;10), C(2;7) nuqtalar & e o
funksiyani toping. q orqali o‘tsa, y=ax’+bx+c

3.52. Uchi A(1:1) nu ¢ =ax”
s e B B S
ora ggSlﬁl J;:j ;rc:é.g‘ri chiziq y=ax’—(a+6)x+9 kvadrat uchhad
o o ot e s
- ;'gi.ni:iﬁggﬁziﬁli“;,};ssigna;ing eng katta qiymati 2 ga

3.56. y=f.x2+(a+2)x+a funksiyaning x, va x, nollari
uchun Wt 3 munosabat o‘rinli bo‘lsa, uning grafi-

gini yasang.

. 3._57. a ning qanday giymatlarida y=—x*+4x+a funk-
siyaning qumat}an to'plami y = V2x — a funksiyaning
aniglanish sohasi bilan ustma-ust tushadi?

3.258. b ning qanday giymatlarida y=2bx2+2x+1 va
y=5x’+2bx—2 funksiyalarning grafiklari bitta nuqtada
kesishadi?

3.59._ y=x’+6x—3 va y=(x+3)2—25 funksiyalarning
grafiklari x=a to‘g‘ri chiziq bilan kesishgan. Kesishish
nugqtalari orasidagi masofani toping.
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3.60. ¢ ning qanday giymatlarida y=cx’—x+c va
y=cx+1—c funksiyalarning grafiklari umumiy nuqtaga ega
bo‘lmaydi?

3.61. b ning x*—2bx+b+6=0 tenglama

a) manfiy ildizlarga;

b) musbat ildizlarga;

d) har xil ishorali ildizlarga ega bo‘ladigan barcha
giymatlarini toping.

3.62. a ning ganday qiymatlarida quyidagi tengsizlik
barcha xe (—eo;+c2) lar uchun o‘rinli bo‘ladi:

a) ¥ — (a+2)x+8a+ 1>0; d)ax*+4x+ a+ 3<0;

b)jé[xl+ax—a+1>0; e) ax’ — dax — 3<0?

3.63. Tengsizlik b ning qanday giymatlarida yechimga

ega emas:
a) x2+ 2bx + 1<0; d) bx*+ (2b + 3)x + b — 120;
b) bx? + 4bx + 5<0; e) (4 —b*)x* + 2(b + 2)x — 1>0?

3.64. Quyidagi funksiyalarning grafiklarini yasang va
ularning yordamida funksiyalarning nollari, ishorasi saglana-
digan oraliglarini, funksiyalarning eng katta va eng kichik
qiymatlarini, giymatlari sohalarini ko ‘rsating:
3, agar x <—4 bo'lsa,
|x>—4|x|+3|, agar —4<x<4 bo‘lsa,
3—(x—4)? agar x>4 bo‘lsa;
8—(x + 6)%, agar x<—6 bo‘lsa,
|x2—6|x|+8|, agar —6<x<5 bolsa,
3, agar x=5 6yica;
[|x[—1]—1|, agar |x|<2 bo‘lsa,
\|x|—2, agar |x[>2 bo‘lsa;
2—J4 —|x|, agar [x|<4 bo‘lsa,
8 , agar x>4 bo‘lsa.
B

3.65. f(x)=x>—6x funksiya berilgan. Quyidagi funk-
siyalarning grafiklarini yasang:

a)x=

b)x=

d)x:[

)=

a) y=flx)—2; b) y=flx—2); d) y=2f(x);
e) y=A(2x); f) y=—f(x); g) y=f(—x);
h) y=f(lx1); i) y=If()l; 1) y=IftxDL.
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tOpl?’l ;56 Quyidagi funksiyalarning eng katta giymatini

)y =—3——; N S
AFRCE, P e

¥+ 3 Gl
3.67.y= T+ @>—1) funksiyaning eng kichik qiy-
matini toping.

3.68. fix) =\/;, g(t) = _t_2_1 bo‘lsa, flg(#) ni toping.
3.69. fix) =

2P— " )

toping. 800 = _"(;—._21‘?2-_[ bo‘lsa, fg(#)) ni
3.70. fix) = L, _
toping. i J » 80) = bo‘lsa, fig(r)) ni
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JAVOBLAR

Ibob
1.1. {Toshkent, Andijon, Buxoro, Jizzax, Qashqadaryo, Navoiy,
Namangan, Samarqand, Surxondaryo, Sirdaryo, Farg‘ona, Xorazm,
Qoraqalpog‘iston}.
1.2. {S,E,R,Q,U,Y,0,SH,H, 0, LK, A, M,G,B, X, TN, ], Z,
I,D,F NG, P, V,G, CH, '}. 1.3. {1, 9, 2}. 1.4. {10eV, 136e V}. 1.5.
S={-3;—2;—1;4},5,=(3; 2; I;—4}. 1.6. {B, 0", SH, V, A, Q,

T,D,N,U,M,L,LFO,Y}. 1.7.a) {1,2,3,4}; b) {- %}; {0; 12};
d) {(-V2;V2};e) { 1;2}; f {1;2; 3}. 1L.8.
a) b) > oo
0 1T 2 3 2 - 012
d) L e) .ZMZ[‘ >
4.1 =27 |
f) fﬂﬁZﬁﬁ“ g) ﬁm
34 8 _3l o |
22-rasm. ¥

1.9. a) {111, 113, 131, 133, 311, 313, 331, 333}; b) {135, 153, 315,
351,513,531});d) {104, 140, 203, 302, 320, 401, 410, 500}; e) 1, 11, 21,
31, 41, 51, 61, 71, 81, 91}. 1.10. a), b). 1.12. f). 2.1. a) VCA, b) DA,
2.3. {3}, {6}, (9}.£12),{3;6}. {3:9); {3;12;},{6;9}.{6: 12} {9; 12},
{3;6;9}, {3;6; 12}, {3;9; 12}, {6, 9; 12}, &, A. 2.4. a) AcB; b) CcD;
d) EcF, e) KeM, MzK. 2.6. a) BcA; b) AcB; d) AcB; BcA;
e) AcB; f) AcB; g) BcA; h) BcA. 2.7. a) to‘g‘ri; b) noto‘g’ri; d)
noto‘g‘ri; e) to‘g‘ri. 2.8. a) A=B; b) A#B; d) A#B; e) A=B. 3.5. [3; 5].
3.6.RUE={a,b,d,e,f, g h,i,j}. 3.8.a) AUB = {xl x =4k, ke Z}. 3.11.
A\B= {xl xe[-5; 3)u(3; H)u(4; 5)U(5; 6)u(6; TIU(T; 8)U(8; NuU(9; 10)}.
315 A={xlx=2k,keZ}. 3.16. A= {xIx =3k + 1,x=3k + 2, ke Z}.
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. k = 2431 bo'lishi
mumkin, ke {15; 18}. 1.17.k=1,3, 5, 7, 15, 21, 35, 105. 1.25. a) 1, 11,
19,209;b) 1,11, 13, 143; d) 1, 11, 13, 17, 143, 187, 221, 2431;e) 1, 11,
13, 19, 143, 209, 247, 2717. 1.26. a) 1; 11; b) 1; 11; d) 1; 11; 13; 143;
e)1;11;13;143.1.33.a) 1;13; 17;221; b) 1; 17; 19; 23; 323, 391,.437,;
7429. 1.34. 8 ta. 1.36. a) 2; b) 5555; d) 20; e) 1; 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. a)5=0-9+5; b) 9=0-18+9. 2.9. g =—q—1; r=b—r. 213.2) n =3,
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n=5;b)n=3;d) hech bir qiymatida; e) n =3, n = 9: f) y = In=35

n =9 g} hech bir giymatida; hy n = 3, p = 9;1)n=3,n=5. 215 4.

2.17.h) 15i) 1; m) 5. 3.32. a) —g ;b) 15d) 9.4.9. d) 3. 4.12. A>B. 4.13.
si

Ko‘rsatma: a va p sonlari ora

a §, ratsional son topilishini isbotlang.
ioa
Agar S soni 7l

va \% sonlari orasidagi ratsional son bo‘lsa, V28
sonini izlangan s son sifatida olish mumkin. 4.15. a); e); f); i). 5.3.
b)=3; ie) 0i8:) £.15. 5.5, a) a=p yoki a=-b; b) be (—; 0]. 5.11.
lal+1bl+1cl+1di20. 5.12. la=bl + Ib—cl + la—c| #0. 5.13. la-bl + lb-cl +
Ha-cl< 0. 5.15. a) xe(-L; 5); g) xe [-1.25; —0.25] . 5.16. i) 3:
D =4 1) 3 m) 14. 5.18. a) xe [1; 81) ; b) xe[a,5: —),
5.19. a) {-2;-1). Ko‘rsatma: 0< "; L <l ning butun yechimlarini
toping. e) @. 5.25. a) 1; b) 54 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 11 m. 5.43.21%. 5.45. 199, 5.48.2 yildan keyin. 5.49. 25 kundan
keyin. 5.50. 20 km; 54L soat. 5.51. 4,
I bob

1.1. a) Re(z) =-5, Im(z) =8; j) Re(z) =0, Im(z)=8; k) Re(z) =4,
Im(z) = 0. 1.2. a)-4+8i;b)12. 1.5. AzZ=-3-5d)zZ=-3+5i
e)2=3—5i;f)2=3i;g)i=4,2. 1.6.a)1+i; b)8; d)o: i) 6- 9
DA+2017. ) 1424, b) 1+i 5 d) 1433-i ; €) 4+13i. 1.8. a) ~13+11i;
N33 g =, 22 ST45V2 4 1.9, a) -9 +19i; b 13,

110. b) 04 - 22i; j) 12 + 3i; k) iS‘T L “;‘1 i LIL a) @ +4b =

= (a - 2bi) (a + 2bi); 1) a* + p* = (a" — ib)(a" + ib").
Lagarn=4k+ 1, k= 0,1,2, ... bo'lsa,
o -1, agarn =4k + 2, k=0,1,2,..bo‘lsa,
U T i agarn =4k + 3.k=0,1,2,.. bo‘lsa,
1, agar n = 4k, k = o, 1, 2, ... bo'lsa.
1.13. 2) 13 + 21i ; d) 12;: e) 8i. 1.14. a) -6,5-6,5i : f) -3+1,8{; m) i,
2.1.

a) y f)

z=2i

h) i)
g) " 3

0lz=0

2
23-rasm (davomi).
=52 ld=3V2 i)l =V2 ;e) Izl = 1 : ) Izl = 4: k) Izl=Ibl:
2.3.a) lzl = 5; g)ﬂLl 3:2 l)n R
)Iz|=1.2.4.a)—:b)—;d)—;g)O,e)—,f)T.b Z )= \
y 2 5 65 In o 1T,
i)g; k) p. 1)32’3; m)%ﬁ. 2.5, a)\ﬁ(cosaiﬁsin ;}) b)V2 cosg™- +isin 3—).

d) 2((:05»16'-'— w0 sin%—); e) 2((:03%—’5 g ising—“) : f) 2(cosm + isinm); g

; : T P~ n
cos%+ r'sin%;h) cosQ + isin0 ; i) CO%L-'I- zsmzi,J) \2 cosT+

-H'sinE); k) cos%ﬂ'sin-gﬂ D \Hl(cosg—ﬂsing); m) cos%’tnsin ?“ :
4

; 4\, .. 4
n) 2(cos-r2£ + isinT—;). 2.6. -3-4i=5 f:os(n: + arcth)+ i bll‘l(ﬂ: +arctg 3 ))

coin 16 V2 3n
27.z =2(cos:r4i +isin§} . 2.8. z=c0s—lrgE +i sml—.,” .3.1.a) 3 (cu:)s8 +

i 3 2n coe o 2m ).
+isin %), d) 3\[5(cos“—+tsm ~§-—) 3.2, a)“,—23 cos( Sog- +isin W)

§
€) cos % + isin —23’5 .33.a)1; d) é—-—".;_;- . e)_cos %+ isin% ;
) 64+64\3i. 3.4. 2) z,= ig(cos% isin)i 2= j‘-fg(—cos - Sising );
z=TsLiz =B i 42.0)xeR; b)xe; d) ;) 2.43.
x==2,y=-2 44.2)-2%b)-2°1-0).
4.9.a)xllz=ﬂ2;'ac;bz;b)zl =%+%E'Zz="lf—gi'

\3; WE ‘E,‘_

1 syl
HGEZTTRNLET TV

IV bob
1.2.b) 59 73,; d)4—l76. 1.3. 1) 45; m) 222. 1.5. a) 27x%y°z%; f) 243x°2%°. 1.6.
Lol iy 13 1.8 a) a2 ; d) Sa-12x; i) 26 + 3242 112,
€) 37 ) 331 137 - 1.8. @) @*+x* 1 d)

b)-Llie)3;h)192.1.15.a+ b+ c=0= c=-a-b=a + b + ¢ = a’+
2 k] ’
+ b~ (a + b)* = -3a’b — 3ab® = 3ab(- a - b) = 3abc.
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la], @20, b = 0 da
1-17. a + b = ;bl a'_O ¥
s a=U, b0 da. 195
0. 0=b=0Hda_ 2.2.2)3"7+ 147.¢) 17.

2600 524 1698025 b)a=LV bR 9a=0.5=4
+16x° + +;!'X2 :8 3 c=4.28. a) 12; d) 14 2.10. a) f(x)g(_t) =204
2.11. 2) P(e)D> X5 €) fR(X) = 262° + 732 + 100x° + 33¢% + 12

c‘!‘) Ple )I_—D ()(x+1)+2; b) P(x)=D(x)(x+4x+1 2 ; '

0 PGS 5 D ((x))((érz-rlx-r:Z)+3x+4;we) P(x) = D(x)(+3x+ 1)+ 344

) P(3) = Dy, 20z, o 14542 ) P3) = D00 (a3,
B X+ 1; g) 43 h) x2x41: §) i.a) L) P15 d) 241 e) -2

Vbob.

L1.2) 2} b) @; d) {1;2} ; ¢) (3310 21 p @i 4, 5)

Q){{i?ieg) @;1 0) {0;3}; p) {-5;9); Q) {1}. 1.2. a) {xlx#-2); b)R:
B ooy LT mR; )R 1.3.2) () 5€R, ye R, x# 0, xy).
' Y XER, YER, y # ) ) {(x; y)l xR, yeR, xe2, 4#3,’)2#0};’

h) {(x; y)l xeR, yeR, x1 ty}; k) {(x; y)l xeR, YER}. 1.4, a)— 2 .
3

d x——ZL_ 2a+5 . 1
)x+2m i €) a+2b-k)x__,T‘§ 1) l.l.G.a)a_g'Q_:b)_é%
d -‘“—ai a + x? 2
) 12 ) 2a f)—%ﬁ_ 1.7. a) a;-x : B 2 —x
2a+x = }’_'
d)_ ax 3 0 x5x5 = 1.8- d) “ 32)’; +2), e) Tx?
N — Ja)(x ! 2x— 1 T .
19.0) 2620 ) aaty = hey j)
3b 8 —— 5 ;k)—&y—.l.m,d)%;

f) x+2_h) a-b . 1 .
W i D9 - L12.b) - 2x : d) ¢ — pa: ) — L.
t-)30x1+6_y2._]6)c ) 4* -~ pq; €) i’

y . .
T 0202 +)) ) a-2 113, a) — L.
1 x+x+]1

b) ;d a . 1 __
YT V50251 114, 1va9.22.2)x<0; b) eR:

d . .
k; ;:Il;',l)fc) -]'C{":tR. f) xeR; g) xeR; h) xeR: i) xeR; j) xe@;
b xeRiD xe—ﬁ-n;]))x;?ézf' a) x<2; b) x>-3; d) x23: ¢) x<d.
= =9 1) D) 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;f)630;g)]20;h)60;)i)0,615. :
2.5. a—fs—;b—i; 2. 3. i
735 030594t L
2.7. a) 225; b) 225; d) -25; ¢) —-;— s D - x5 g D) P4l ) X
28.2)N16;b) V76 : d) Vase) 255 NiT gy Vs i) e ) N
29.2) B:0)4;d)V32;0)2: 0 ;) w0 i) Va2 2 ) at.
2.10. 2) V27 va 16 ; d) ¥25va ™6 j) Ax—y) va W21 ;) Ha:
b) Yo'q; d) Ha; e) Yo‘q; f) Yo‘q; g) Ha; h) Yo‘g; .i) Ha.
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2.12. a)xeQ; b) {xlx=2k, keZ};, d)xz=-3; e) xeR;
f)x>0; g) xeR; 2h)xe[—l;l]; Dx#xl.

24, 91989 -, 215 @t Vb dqp; 9y

2.16. ) V25 ) 23 1K) b = 21 1) (= DA m) (y + 25,

2.17. a)V80; b) ¥-54; d)-Y162; e) ‘:J%:
) Ay 2) *f.\*‘y-‘: i) \(.\_-“y‘; - Vx'yt

k) Vx=D'y-2);

D-VG-D%o-2; m-Vxy; n) —~V(7— 43y .
218, a)V2; b) 643:d) 298 . 2.19.2) 2V2:d) V31 0) W2k 15 i) 32,
2.20. 2)2V3<3\2; )3¥4>342; DV2< V3, )V8< V9.
2.21. a) 20; b) 2 ¥2; d) 6; j) V12. 2.22. a) V2; b) V4 d) V6;
Y1 )k @Va. 2.23. 0 x VT6x s b) 242 1 0) 362 ~9; (ix=L ):
e)x'; g) N2+ h) (xy+ z0Vay+ 2. 2.24. a) 2—;]—3— i b) % N18;

d) 5+ 2V6; ) 2 — V2 4 V6; D) 4 + V75 + %;k)__ﬂ_z(ﬁ;ﬁ) ;

ypxty ;n)(l+V’§)\’l—\(a.2.25.;1}\1'?/—'\5:&\@—\!’3;

m)—————

(x—
x+y
d)2;e) 25 . 2.26. a) to‘g‘ri; b) noto‘g‘ri; d) to‘g'ri; e) to‘g ri. 2.27. L
A 4 b 3267 by}
228.0)57 5373 b) 17 y2; )0; o L [ HLY, pa; p(EP
2.30.¢) V18 + 12.2.31.2.2.32.2)a Vb (Va+ Vb); b) 27 ;d)— 1, agar

0<a<l va - (jﬁ;’ﬁ)i agar —1<a<0; e) 3; f) Ya; g) 9a; h) —Zx’f—l;

i) V@a-b)2.233.1.2.34. 4.
VIbob.

l.l.a)%‘;b)a: 1 da yechim yo‘q, a#1da aS— rie)a=xlda
X ixtiyoriy son, a # #1 da x = 0. 1.3. Yo‘q. 1.4. Yo'q. 1.5. 15 yildan
keyin. 1.7. a) — 4,5; b) istalgan son; d) — 1; e) ildizi yo‘q. 1.9.a) a= 1 da
x=a-1,a=1dax—istalgan son;b)a= t1dax=0,a==x1da

x —istalgan son; g)a# 1 dax= gjll s a=1,b=-1dax—istalgan

son; a = 1, b #—1 da ildiz yo‘q. 2.1. ) (x — 3)* — 1; g) a(x — 2a)* + 3;
i)(x+ &) @52, 2.7, Yo'q. 2.10. Ko'rsatma: a+ 4 = (a+ b)*~2ab,

@+ B=(a+ by =3abla+ b). 2.17.1) a(x*— (a+ B x + o) =0,ae R, a=0.
2.18. 14x - 3x - 5=0. 2.19. —ér’ - —éx —3=0. 2.20. a) Ko‘rsatma:

(x~2-3)(x—0x)=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. xR, x# 2. 36.xeR,x#-2.3T.a%-c,c#0dax="722
c=0da @. 38.a%1, a#225, a%-04 da x=—y20: a=225,
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a=-04da@; a=1dama’'nogaegaemas. 3.9.——1,7.l va 2.3.10.2.3.11.- 4
va9.3.12.0va1.3.13. 1. 4.1. Ko'rsatma: @* + b’ = (a + b)*—3(a + b)ab.
4.2.-1;1:8. 4.1}. o 1;2.412.-2;1.413. y=x2+ 6x + 1 ga nisbatan
kvadrat uchhad sifatida qarang. 4.14. y = (3 = x + 1)? ga nisbatan

kvadrat uchhad sifatida qarang. 4.15. Ko‘rsatma: 2 ”""33% =X +66 ,
X X —

x—6 =
* e 4164214171727 4 18 Korrsatma; 40=8.+ 32.
5.1.-1 va 6.5.7. 0,‘2’ 1£42. 5.10. Ko'rsatma: x* — 5x + 6 =t deb oling.
5.11. Ko‘rsatma: 2 + 5x =t deb oling.5.15.&. 5.16. 5,5 va 6. 5.17.-5; 1;

4
-1£v6. 5.18,12;_4_-_‘!{.2—-1_ 5.19. Ko‘rsatma: x*+ 2x =tdeb oling. 5.20.
~42.521.%,,=10£ 85, x, =5 +V10.5.22. x,= -, x;= 1. 5.23. x=1.

5:24.x,=3,x,=5,x,, =9+ V66.5.25.x |, ==1LEV7 56, 4= da

XeR, x*a;a#bda@. 6.5.m=+v15.6.6.m=2 bo‘lsa. 6.7.a=b=-3,

6.8.m=1,n=-30.6.9.2x + 1.6.10.—:'11—_%x+—!:li—_‘1-f73.6.11.b) P(x)=

= D(x) - (x>-x+3); d) P(x)=D(x) (2x*-2x-x-4)+6; h) P(x)=D(x) -
© (x°-3x?+8x-21); m) P(x) = D(x) (x*+x’-3x?—x-1)-4. 6.12.
a)2;b) 0;d) 3. 6.13. &* + b* + ¢ — 3abe = (a+ b+ c)a*+ b*+ ¢~
—ab —bc - ac). Ko‘rsatma: a@® + b* + ¢ — 3abe ni a ga nisbatan ko‘phad
de'b.qa.rang va a= -b — ¢ soni shu ko‘phadning ildizi ekanini tek-
shirib ko‘ring. 7.1. b) x = 2 + i; e) x=-2%3i;2) x =4+ 5
Dx=-05+4 Halt L i mx=3£2i722a) (+1-
=2)(x + 1 + 2i); b) (x = 3i)(x - 1 + 3i); e)(5z+5-1.05z+5+1i).
T3 @)t 42z, =2 LEHE o s 1-HB g a0
—4ax + 13a=0,a#0, acR. 7.5. ax* — 8ax® — 3dax® — 72ax + 65=0,a#0,
aeR. 7.6. a(x - 2)(x'8x34x% - 72x + 65 =0), a# 0, a €R. 7.7. 3 karrali.
7.8. @) (¥ + 3)(x - 3x + 3)(x + 3x + 3); b) x2(x — 4)(x + 4i). 8.1. a) 2;
b) =5; 3; 6; d) ratsional ildizi yo'q; e) 4-; g) L ;- 3" ny—1;
i) -3; 2. 8.2. a) -2; 1; b) —4; - 2; —1; d) butun yechil%llari y%‘q. 8.3.a)

12; b+ BB S) d)_dﬂ;—l-- &)+ V14 ; f) 42;

932,384 203 L 5) L8, L2015 21, 32,
f)¢1;__§;2; g)i1;7_i\{.7§_ 8.5. a)__l_-i-l_i\g—__-

4 ' 2 ? 4 2 2 L]
b) -1; d)v-%—Z,S; &) -2 —%;3; Hi;axVa; g) -5 2
3:4.8.6.2)4;5:b)-1; 5; 2i2@ﬁ_4;3;%;g)_3;4;—1:5_‘“‘ﬁ_
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8.7.2) 1;b) L85 1 142.88.0) =301 by g5, ) SEVT, o,
89.2) 1:b)2:d) ;-2 ¢) 5 -1; ) £ 21; £ 3: g) @ i) @ j) @.
8.10.2) 2; 3; b) —1 iz‘“’-‘ . —3;&? cd)—=1:3;+V3.9.1.a)-15;
b)3; H)0; 220; hyl; DA -1).92.a)a=6;b)a=-2;d) 0;
e) a — ixtiyoriy son. 9.3. a) + 2; b) 0; d) @. 9.5. d) xeR; e) xeR. 9.6.
a) 8 4721 b) 3,(13). 9.7. @) - 80; b) 6; d) — 72; €) 0; ) 36; ) - 90.
9.8. a)—3— b 0va6;e)@. 10.1. a) (4;-1); b) lgi;%); d) (t;5-1), teR;

€) (4 - 3% ) (6: 9): ) @; b t:(2=90) (cR . 10.2.2) (1; 2): b) @;

(T2 N 7.3 , s P i
O 6152 R e) (7—2} 0 (L 1) 103, 2)-23; b) 6; ) 2a-5;
e) — 4a+13b. 10.4. 2) A =7; A =-1; b) A =-3,5; A =30 . 10.5. a) (=5; 2);
b) (2; 1); d) (6: 5% e) (5; - 2): D) @5 g) @; h) @; 1) @; j) (t t=1),

. 2 6
tER; k)([ 2 %), teR . 10.7. il) Agara#i 4 bo ISEl, (—4l_—a:m).
Agar a =4 bo'lsa, @. Agara =—4 bo‘lsa.( t;*ﬂ—) ,teR;b)a=+3da
1 da (€Qa—3) _2a’—a+t]
2 \2(1=20) 2(1=2a))
e —é da @. 10.8. a = 1, b = —1. 10.9. (1; 1), (1; =2), (=1; =1),
(=1:2). 10.10. a=4. 10.11. a=3. 10.12. a)(1; 1;=1); b) (1; 1; 1);
d) (-1; 1; D;e) (1; 1; D); D (1; =1; =1); g) (=1; =1; 1). 10.14. a) @;

)3 -2y ;y; —231), yeR. 1LL a) (1; 0); (0; -1): b) (5/4; - 1/8):
(=15 1); ) (-4 =5); (6; =5). 11.2. a) (2; 3), (3; 2); e) (2; -3), (3; -2).
113.22;0)@; d) (1 —t; 1), teR. 114 a) (- 2;-4), (-4 -2), (2; 4.

- y s . 7. 9. 16 9.16).
42:b) 23 8), 82, (-2 -8), 8 -2 (- -1§), (3:48):
e) (-3; =2), (3; 2); ©) (=7; =-3), (7; 3); g) Ko'rsatma. Bir jinsli
tenglama hosil giling; i) (=3; =2), (3; 2). 11.5. a) (1; 2), (2; 1); b)

35, F5i-9) . (B34 G910 4-9). (335 ),

(3V3: B), (4 5); o) (15 -1), (3: -3), (VT57-13; ST=L3) (13 V157,

— I3IST) ¢ gy (2, -3), (i 1), teRs @) (<1; 3), (6 2), teR: h) (2: 1),
(-1; 1), teR; i) (=1; =2), (=¥2: —\2), (1; 2), (V2; \2). 1L.6. a) (5; 1),
(1;5), 3: 2), (23 b) (25 1), (= 1;=2), (1 =V2; 1 +2), (1 +V2;
=25 d) (2 -4, (3519 50 (14, (5 -4), 55 ), (15 -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); D) (=3; -1), (=1; =3), (1; 3), (3; 1); &) (2; -1),
(=1; 2); h) (=3; =2), (=2; =3), (2; 3), (3; 2). Ko‘rsatma. Birinchi

tenglamadan x* + y* = % ni topamiz. Bu tenglamani kvadratga

2;1),a=+3 da(t;‘l—';}i"ﬁ), teR; d)a#
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ko‘taring. 11.8. a) (153;9),(9; 3; 1); b;
. » Js ’ 2ty ] b) s “1'2: _] B . 3 ;
€)(2;1;3), (2;-1; - (J72 : 2)‘(1)(‘{%.#”15),
atm: 1,2 5, ¢ ;—15-3).12.1.28 m. 12.2. 2.5. 1. 12.3. 8 kunda. 12.4. 21
;1 sc)a-t 1?: 1.0 0 km/soat. 12.6. 20 km/soat. 12.7. 7 km/soat. 12.9. 5 soat
“. 2 iz 1.5 2 230 }(upda, 20 kunda. 12.12. 18 km/soat, 24 km/soat. 12.14.l
vekt(-)rh. 'l.b ‘klsI.u. 12.16.30 0*quvchi (Eslatma; 12.13. masalada 42 ta
it gilwgoﬁdll)z.ljl.l'{g ta. 12.18. sakkiz burchak. 12.19, 40 km/soat.
20, -d1azl. l0smvadsm. 12,22, 15sm: 8 12 Sm;
o sm; 8sm. 12.24, 12 sm:
3 ;{rlnn/ i(());rtnl 12222;5 36.4.12.26.40 km/soat. 30 km/soat. 12.27.36 km/soat:
2l - 1228, 36 km/soat; 30 km/soat. 12.29. 10 soat; 6 soat. 12.30.
i64s0at.12.31. 18 va 12.12.32. 15 yoki95.12.33.32.13.1. (~s;-1),

13.2. (4, 6; 40 13 .
(-4, 6; +).13.3. (2 155 +2). 134, (=0 ; 2—33—). 135 (e 1.8,

1 40, (—o0; p
3.6 (=3 3). 13.7. [1; 4<a), 13.8.(-«;——% 1.13.9. (3; +00). 13.10. (—; -2).
1311 (= -1-2) . 1323,y >

3
ad+1 "
a>0max<d,
1326, {¢Z0:650mag;
a=0,a>0maxeR ;.
G<0,uax>%_

13.35. : ;
2)y<3da;b) y>7 da; ) y>-3 da; €) y<0.1 da. 13.36. (<o; 1)U3; o).

13.37.11:51. 1338, [~ 2 1]. 13.39. (0; 1). 13.40. 2. 13.41. (<o 400,
13.42.2.13.44. 2 < (5/3; o),
R e e e

—7<k<O0m,xe (1_.—__ W)u (y__ W)

E

ks —1}— na, @.
1349 {lic[ > 2V6 1a, x e (—!;—2\:’3; —k+2v'6);
k| < 26 na, @, ‘

13.50. 155108, x € (ool NTTRYU(IHTTE o) ;
0. k=1ﬂa,x€(—-m; DU ; 4eo);
k> l,[[a,)(e(__m; +°°).

1357.x¢[1;4 . 13.58.5. 13,59, £——%’—;3) 113,60, xeR. 1361, x & (<o;
= DU(LS; +2). 13.62, [-2; 1], 14.2. xe (—co; +ee) . 14.4. xe (o0 1)U(3:
#02). 14.5. e (=% = QU2 ; 1) . 14,8, xe (—oo; +22). 149, xe (2 S)U12:
+e2). 1410, x€ (=% “TU(-1; 4). 1411 xe(oo; —5)U(1; OYU(S; 4.
14.12. xe(-48; 37)U(42; +es). 14.13. xe (~==; — 0.7)U(2.8; 9.2). 14.14,
xe(=17; —4)U(4; +o2). 14.15, xe (—oo; — INU(=; 11). 14.16. xe (—;-5)U
U(0; 5). 14.17. xe (=0.1; OM(0.1; +o0). 14,18, xe (—o; ~3)U(=1; 1IU(3; +o0).
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14.19. xe(-6; 0)U(6; 15). 14.20. xe(-2; 6). 14.21. xe(—=: 0)U(4; +eo).
14.22. xe(—; 1U(1; 24). 14.23. xe(—; =T)U(21; +). 14.24.
X (—oo; —4WN8; +e0). 14.25. xe (—16; 11). 14.26. xc[-1; 3). 14.27. xe(—=—HU
U[6; +oo) 14.28. xe (—o; D15 20HH; +00). 1429, xe (—oo; —1]U{1: 2JU[4; +e0).
14.30. xe {(-2}U[1;2]. 14.34. xe(—=;1). 14.35. (—o;=2)U(-2;1)U(4;+).
14.36. xe (—eoi=5]1{1 JU[2; V(T ;+0). 14,49, (—co;+o0). 14.50. (2;3). 14.51.
(-3:1). 14.52. (—oc:—Z)U(—Q:-:],—)U( 1;40). 14.53. (-2;-1U(1;2). 14.54. [-3;3].
14.55, (—os;2)U(5;+09). 14.56. (—oo; DU(1.5;+55). 14.57. (—m;2.S)U(§S'3;+w).
14.58. (—6:3). 14.59. (—c=; 1 )U(4;4e0). 14.60. (=3;1). 14.61. (—=;0)U(d:+02).
14.63. (—co;+0). 14.64. (~ %;2). 14.65. [1;3]U(5;+<0). 14.66. (—oi— —%‘E)U
U(0;400). 14.67. (—eo:6)U[-2;0)U(3;+00). 14.68. (2;3)U(5;6). 14.69. (1;+<0).
1470, (- S-2)UGi+9). 1471, (<L DUE:6). 1472, (osi—3WH= 315 )
U(di+). 14.73. [1;:2)U(3;4]. 14.75. (—eo;i=1)U(1;+e2). 14.76. (—oo;-2)V

U(-l;O)U(—%h&oo). 14.77. (-5;134(2;3). 14.78. (—o,00U(1;6). 14.79. (—=:4]V

U[-2:-1]. 14.80. (-2;-1)U(2;3) 15.19. []:%]. 15.20. (—eo;—1]U[15;4<2).

15.21. [-2:1]. 15.22. R. 15.23. @. 15.24. [-1;1]. 15.25. R. 15.26. {1}U[2;3].
15.27. x=—5/2. 15.28. x=+2. 15.31. x=4/3. 15.32. x=—4.5; x=3,25. 15.33.
$=N113—5 15.34. x=- 2. 15.35. (—=; 2/3]. 15.36. [1:3]. 1537, =05, »=3.5.

4
15.38. [2;+c). 15.39. a) x=2; x=—=6. 15.40. [—2;1—‘;'—] 15.41. {03U(1;+e0).

15.42. (—0]U[ 154+<<). 15.43. [-2-1 1411544, [+e0). 15.45. [0;13].

15.46. {~4;-2:0;2;4) 15.47. [-3;3]. 15.48. (~==;0]Ul4+<2). Ko'rsatma.
la—bl=lal-bl & (a—b) b>0. 15.49. {0). 15.50. {0;2}. 15.51. {0}. 15.52. {-1).
1554, {1:4:-1(56\13). 15.55. {-+3). 1556, {2;—;;9+4—"ﬁ}. 1557, (-3:52).
15.58. (3:4). 15.59. { 1:+3). 15.60. (1:4]. 15.61. {1-2:-3}. 15.62. {-5;1-}.
15.63. (155 14+2). 15.64. {1 5¥3).15.65.a<0dax =-a; >0 da
Xx=—7a, x=a. 15.66. a>0 da {-3a;a}; a=0 da x0; a<0 da @. 15.67. a=0 da

- —i:g-}; a=0 da (—op+e0), 15.68.a<0 da xz-ﬁsL; a>0 da x=+2a. 15.69. (3;1),
(%; % .15.70. (0:—1), (Jg—; %). 15.71. (0;1). 15.72. (0; ~1). 15.73. (- {—;; f—g ;
(1; =1). 15.74. (c; 4-c), bu yerda ce[0:1] 15.75. (2;1), (0;-3), (—_6;9).
15.76. (N2:2\2), (V2 -22). 15.77. {—@}. 1578, ac[2;3-\5] da
o —a - g—a : (@@—12a+8 . a
2= 2=5), ac(-5; 21 da (2GR R 28 1579,
a=7-4v3 da (0; 1-2v3), a=7+4V3 da (0; 1+2¥3), a=1da (6;-1). 16.1.
(=1:1). 16.2. [-1:1]. 16.3. (oo~ 1U(1;+00). 16.4. (—0; =1]U[;+22). 16.5. @.
16.6. {0}. 16.7. @. 16.8. (~oito). 16.9, (—osjtes). 16,10, @. 16.11. {1}. 16.12.

{%}. 16.13. (—eoj+00). 16.14. x=4. 16.15. (—oo;+00). 16.16. (—o=;4U(4;+20).
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16.17. {1}. 16.18. ( —DU=1:1
31618, (oo 1)UL 1)U(134+0). 16.19, R\(2). 16.20. [1-
1621 (=) +22). 1622. [0:3]. 1623, (22:4). 16.24, (wﬁ;]})uo;m).[mlgﬁ

(ool . 11—37 11+
TV i#). 1626, (U=¥57 BTy 1697 00 16,28,

;3;4)‘ 16'292' (—==i=2)U~1;422). 16.31. [1:6]. 16.32. 2. 16.33. (eea-3],
=3 2331 1635. [-3,5). 16.36. (- -4 ). 16.37. (cons 1 )U(Ts 1),

16.38. (—=;1). 16.39. (. 2)U3,5
= v L (—; i), 16,40, (—;1]U[3;+e0). 16.41. (—o:
DUO;DU(13402). 16.42. (2;3)U(3;4-2). 16,43, (—m;]—ﬁlr)u?—3),5;+m‘)‘.116(.44:

(3:3-1) 16.45. [0;1-37U12 5.

;;2‘1?).(1618. gf&z; DUL4]. 16.49. (—;1]U[5:4+<2). 16.50. [~1,0)0(0:1].
T e ]U[_j'i 2].16.52. (—os; _Ij‘iﬂ] 16.53. (~3:3]. 16.54. (]—\6;
x=0,5.17.14, z: 17:1-5 AL, 2.179.2 1.7'10' S e
111706, (-152).17.17. {-3;2). 17.18. {4: 3).

17.19. x=6.17.20. x=3. 17.21 X:
2. x=3. 17.21. x=3.17.22. x=8. 17.23. x=28. 17 =
17.25. x=4. 1726, x=19. 17,27, x=3, 1728, x=6.1729. x=-1. 17.30. =3, 172;1}1(\;1(2

17.33. x=-142V17. 17.34. @. 17.35. x=—5, 0. 17.36. -3 %; 1.17.37.
~8;27.17.38.8; 27. 17.39, 1— -
39.x=3.17.40. x=1. 17.41. {~ %; Tl}' 17.42.x=2.5.

1743, x=1 -2 17.44, x=8. 17.45. 74153

174458, 17.45. x=5. 17,46, 1= 75/153
e é A 46. =333 17.47. 42, 17,48,
.“. , 2. b x= =61, x=30. 17.51, x=8, x=8+ 43, 17.52. x=—6,x=-5,
A==, 17.53. x=—1.17.54. x=0. 17.55. x=3; x=4. 17.56. x=0. 17.57. x=9.
17.58. x=2; x=3. 17.59, x=-61; x=30. 17.60. x=+-109: x=80 17.61
x=-22x=1.17.62. 5=~ L 1 17 | 65.1wd,
b (33 iy . 75 4=1.17.63. x=+4.17.64. x=-1. 17.65. x=4.
o 7. x=-1; x=40. 17.68. [2;+<-). 17.69. [5:8]. 17.70. x=—1p -
1770 3= 2. 1772, 2= -2\’5 . 17.73. x=2. 17.74. x= -5; x=2. 17.75. %5

17.76. a<0 da @, a>0 da x=¢*-1. 17.77. a<=3 da @, >3 da x= a2—3
17.78. =34, 04,

el daf 73 @=0da (—<o;0)U(0;+00). 17.79. e (~o0;2)U(2Y2: +00)
da @, ae [2;2‘\"2] da x:S +—GNO—a” 6”82—6?2 . 17-80. a<0 da g, 0 < S—zl‘ da

= 20 2> daxmas 14V 1781, o= MUNETESS I2B3=3 178,610
37 17.82.6:10),

(10:6). 17.83. (1:4), (451). 17.84, G 1. 17.85. B 4\B). (415,
’ 17

15 ._9
) - 17.86. (9 = 3, (i1, 17.87. (=6:-1), (-3:2), (94, (23),

17.88. (-1;-27), (27:1). 17.89. (1;8) (8:1). 17.90. (1:4). (41
; ’ i) A 3 . .. . 3 y 3 o 17-9 .
(5:4). Ko'rsatma. Tenglamalarni ko‘paytiring. 17.92. (32;(—1))(—1'—21)
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(1;2), (2:1), (0;0), ceR. 17.93. (4;2), (4/3:—2/3). 18.1. [-3;+e0).
18.2. (—oi+os). 18.3. (—=i+). 18.4. @. 18.5. x=2. 18.6. x # 2.
18.7. (—o;+0). 18.8. @. 18.9. (—=;+c=). 18.10. x0. 18.11. @. 18.12. @.
18.13. [-3;+e). 18.14. (=1:+e0). 18,15, (—=;1]U[2;+). 18.16. y=1/2.
18.17. (—oo:+o0). 18.18. (2;3). 18.19. x=2; x=3. 18.20. x==-15.
18.21. @. 18.22. @. 18.23. {-1}U[2;+). 18.24. {-2;1}U[3;+).
18.25. [-2;—1]U[3;+<0). 18.26. {-2}U[1;3]. 18.28. (—; -8,5]U[1;10).

VII bob.

L1, x22. 1.2 x2#3.4. 1.4, x#-2. 1.6, x21, x#2, x#3. L.7. a3, x4, 1.10.
R. 1.12. x2. 1.13. x23. 1.14. R. 1.16. x=0, x= + 1. 1.18. x0. 1.19. R.

121, x20, x#2, x#3. 1.28.(- \’3—5;+m). 1.29. (—\3-2] 1.30.

(e:=2(¥342)). 1.31. {1;2}. 1.32. x#-8/7. 1.35. (—=;2]. 1.36.
{0YU[15+e). 1.37. {0}U[2;+<0). 1.38. {2}. 1.45. [-0,5;0,5]. 1.46.[- g—]
2 U{3}. 1.47. [-2;0]U{1,5}. 1.48. {1}U[2;3}U(3;+<). 1.49. (—=;-9)U
(=9:-31U{=2)U[7;8)U(8;+). 1.50. {0,5}. 1.58. (—=;3]. 1.59. (—=:2,25].
1.61. (—0:0)U(0:4c0). 1.62. (—oo;1)U(1:+0). 1.63. (0;1]. 1.64. (—o=;
“2]U[2:+). 1.66. [-2;+e0). 1.67. (—=;5]. 1.69. [2;—=]. 1.70. (-8; -2].
L71. [1340). 1.72. [0;1]. 1.73. [4;1). 1.74. [-1;2). 1.75. [-2;1]. 1.76.
[=1:3]. 1.77. [<3i). 1.78. [3;12)U(123:4+e0). 1.79. [6,75;:+). 1.80.

[6,75;27)J(27;+<). 1.84. Ko‘rsatma: —3;-3-51-— =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) tog; d) juft; e) tog. 1.92. a) toq; b) juft; d) juft; e) juft. 1.106. a) 2;
by L) 2e) -1 0 1) -15-h) ) -1. 11079+ 23— dy 2; ) &
h) 1. 1108, (~eo;+e) da L. 1,109, (—eoi+==) da T. 1.126. g(1) =5 3.
2t 7128, p(x) =V, 1129, g(x) = —Vx. 1.130. g(¥) = —\-x.

1.127.g (x)= ;-
y 0;1] bo'lsa,
1131, g(x) = {x AR I D 1147,y =1,x, =1
3—x, agar xe[1;2] bo‘lsa.
L149.y,, =15 x,, =15 1157y, =0.x  =-2
2.5. g
\/\/\/\/ .
3 -1 0/ 1 3 X
24-rasm.

147



2.8,

2.13.
i y
NN .
0 S BN EE 7 X
2B 26-rasm

3.49. p= -2, g=~1. 3.50. a=3, b=6, c= 4. 3.51. y=2x"-3x+5. 3.52. 17.
3.57. a=2. 3.58. b=4. 3.59. r=13. 3.60. v ce (= — U(15e2). 361,

2)-6<b<2; b)b23;d)b<-6. 3.62, a)0<a<28;b) ——»<a<—"
s

d)a<—4 e)"——<a<0 363 a)_l_b(] b)0<b<125 d)b{—-
e)b<-2.
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