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| BOB. TOTLAMLAR NAZARIYASI
VAMATEMATIK MANTIQ ELEMENTLARI

I-§. TVplam va uning elementlari. Bo‘sh va gisra to‘plam

To plain tushunchasi matematikaning boshlang‘ich (ta’riflanmay-
digan) tushunchalaridan biridir. U chekli yoki cheksiz ko‘p obyekt-
lar (narsalar, buyumlar, shaxslar va h.k.)ni birgalikda bir butun deb
garash natijasida vujudga keladi. Masalan, 0 ‘zbekistondagi viloyat-
lar to‘plami; viloyatdagi tumanlar to‘plami; butun sonlar to‘plami;
to‘g‘ri chiziqg kesmasidagi nuqtalar to‘piami; sinfdagi o‘quvchilar
to‘plami va hokazo.

To‘plamni tashkil etgan obyektlar uning elementlari deyiladi.
To‘plamlar odatda lotin alifbosining bosh harflari bilan, uning ele-
mentlari esa shu alifboning kichik harflari bilan belgilanadi. Masa-
lan, A = {a, b, c, d) yozuvi A to‘plam a, b, ¢, d elementlardan tashkil
topganligini bildiradi.

Elementlari soniga bog‘lig holda to‘plamlar chekli va cheksiz
to‘plamlarga ajratiladi. Elementlari soni chekli bo‘lgan to‘plam
chekli to plam, elementlari soni cheksiz bo‘lgan to‘plam cheksiz
to plam deyiladi.

I-misol.” ={2,4,6,8,10,12...} to‘plam 2 gabo‘linadigan son-
lar to‘plami, bu to‘plam cheksiz to‘plam, chunki elementlar sonini
sanab bo‘Imaydi.

2 -misolB = {x|x e N,x< 5} to‘plam chekli to‘plam, chunki
B to‘plam 5 dan kichik bo‘lgan barcha natural sonlardan tuzilgan,
ya’ni B = {1,2,3,4}.

Ta’rif. Birorta ham elementga ega bo‘lmagan to‘plam bosh
to plam deyiladi. Bo‘sh to‘plam 0 orqali belgilanadi.



3-misolx2+ 3x i 5=0 tenglama haqiqiy ildizlarga ega emas,
ya’ni uning haqiqiy yechimlar to‘plami 0 dir.

Ta’rif. Ayni bir xil elementlardan tuzilgan to‘planilar teng
to plamlar deyiladi.

4-misolX = {xxeN,x<4}vaY- {X(x- D(x- 2)(x- 3)=
0} toglamlarning har biri fagat 1, 2, 3 sonlaridan tuzilgan. Shuning
uchun bu to‘plamlar tengdir: X —Y.

T a’rif. 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
B aA ko‘rinishida belgilanadi.

5-miso 1A - ikki xonali sonlar to‘plami, B - ikki xonali juft
sonlar to'plami bo‘Isin. Har bir ikki xonali juft son A to‘plamda ham
mavjud. Demak, B ¢ A.

1.1. 0 ‘zbekiston Respublikasidagi barcha viloyatlar nomlari
to‘plamini tuzing..

1.2. «Tenglama» so‘zidagi harflar to‘plamini tuzing.

1.3. 0 “zbekiston Respublikasining konstitutsiyasi gabul gilingan
yilda gatnashgan ragamlar to‘plamini tuzing.

1.4. Quyidagi to‘plam elementlarini va elementlar sonini ko ‘rsa-
ting:

1) {1, 9}; 2) {a}; 3) {a, b, ¢, d}\4) 0; 5) {0}; 6) {(a, b).(c, d)};
7) {{a, b, c}, a}.

1.5. 5 ta elementi bor boTgan to ‘plam tuzing.

1.6. 5 ta natural son gatnashgan sonli to ‘plam tuzing.

1.7. Quyidagi to‘plamning qaysilari chekli, gaysilari cheksiz:

NA={2; 4;6;8; 10; 12; 14....}; 2) B = {Xx|x e N, x> 9};

3)D —{x|x e N,x< 66} 4)E ={y\ye Q,y< 2}.

1.8. Quyidagi to‘plam elementlarini toping:

1) 5 ga kaiTali barcha ikki xonali natural sonlar to ‘plami;

2) 80 dan kichik va oxirgi ragami 2 bo‘lgan barcha natural sonlar
to‘plami;

3) Ragamlarining yig‘indisi 9 ga teng boTgan barcha ikki xonali
sonlar to‘plami;

4) Oxirgi ragami 0 boTgan to‘rt xonali natural sonlar to‘plami.



1.9. Quyidagi to‘plamlardan gaysilari bo‘sh to‘plam:

1) X|x4+ 1=10}; 2) {x|x e N, x3+ 1=0};

3) {x\x e N, x< -5} 4) {x\xe R, x<-2}%;

5) {x\x e R,x3=1}; 6) {X|x e 1V, -5 <x< - 6}

1.10. Quyidagi to‘plamlar tengmi:

DA ={2;4;6}vab = {6;4; 2}

2)A ={1; 2; 3} va5 = {1, 11; 111},

M ={1; 2}, {2, 3}y vai? = {2; 3; 1}

4yl = {256; 81; 16} vaB= {22; 32; 42}.

1.11. Quyidagi to‘plamlardan qaysilari teng:

DA ={\xeN,x<3} B'={xxeN,(x- I)(x-2)=0}

2)A ={x\xe N, -1 <x<6},B= {1, 2; 3; 4; 5};

3)¢ = {5; 10; 15; 20; 25; 30}, 5 = {X|x e N, x <25},

AHA={2;3,4,56}B={xeN, x- D(x-2)(x- 3)Xx- 4)
(x—5)(x - 6) = 0},

5)A ={2; 3},B = {xjx e iV, (x- 3)(x- 2) =0}

6™ = {-2; 2},5 = {X|x e R,x2-4 =0j.

1.12. D = {125, 256, 248, 369, 265, 450, 525} to‘plam berilgan.
D to‘plamning

1) 2 ga bo‘linadigan; 2) 3 ga bo‘linadigan;

3) 4ga bo‘linmaydigan; 4) 5 ga bo‘linadigan;

5) 2 gabo‘linmaydigan; 6) 3 ga bo‘linmaydigan sonlaridan tuzil-
gan gism to‘plamini toping.

1.13. Quyidagi tcfplamlar uchun A ¢ B yoki B a A munosabat-
lardan gaysi biri o‘rinli:

1 )A ={abcd}, B={bcd}; 2)A={12345,6} B ={x\xe
N,x< 10},

3 )A ={abc},B={acd}; 4)A={xeN,x<5}B={xxe
N, x< 2};

5A ={x|xet’ x>5},5 = {X[xe N, x >4}

1.14. A = {3, 6, 9, 12} to‘plamning barcha gism to‘plamlarini
tuzing.

1.15. To‘plamlar jufti berilgan:

1) A = {Litsey o‘quvchilari to‘plami} va B = {1-kurs o‘quvchi-
lari to‘plami};



2) C - gavariq to‘rtburchaklar to‘plami va D - to‘rtburchaklar
to‘plami;

3) E - Samargand olimlari to‘plami, F - 0 ‘zbekiston olimlari
to ‘plami;

4) K - barcha tub sonlar to‘plami, M —manfiy sonlar to ‘plami.

Juftlikdagi to‘plamlardan qaysi biri ikkinchisining gism to‘plami
bo‘lishini aniglang.

1.16. Munosabatning to‘g‘ri yoki noto‘g‘ri ekanligini aniglang:

D{1;2 ¢ {{1,2; 3} {13} 1,2}

2) {1, 2}z {{1,2; 3}, {1; 3}; 1, 2},

3) {1; 3y ={{1; 2; 3}; {1, 3}; 1, 2}

4) {1;3y {{1,2; 3} {1, 3} 1, 2}

1.17. Quyidagi to‘plamlar tengmi:

1)A = {2; 4, 6}vat = {6;4;2};

2)A = {1;2;3}va5 = {1, 11; 111}

M = {1; 2}, {2;3}} vaB = {2; 3; 1},

4)A = {256; 81; 16} vaB= {22; 32; 42.}.

2-8. TVplamlar ustida amallar

A va B to‘plamlarning ikkalasida ham mavjud bo‘lgan x element-
ga shu to‘plamlaming umumiy elementi deyiladi. A va B to‘plamlar-
ning kesishmasi (yoki ko paytmasi) deb, ulaming barcha umumiy
elementlaridan tuzilgan to‘plamga aytiladi. A va B to‘plamlarning
kesishmasi A il B ko‘rinishda belgilanadi:

ATIB ={dx e Avax e B} Eyler - Venn diagrammasi nomi
bilan ataladigan chizmada (1- rasm) A va B shakllarning kesishmasi
A M B tasvirlangan (chizmada shtrixlab ko‘rsatilgan).

A vaB to'plamlarning birlashmasi (yoki yig'indisi) deb, ulaming
kamida bittasida mavjud bo‘lgan barcha elementlardan tuzilgan
to‘plamga aytiladi. A va B to‘plamlarning birlashmasi A U B ko‘ri-
nishida belgilanadi:
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A UB ={X x e Ayokix e B} (2- rasm).

A va B to‘plamlarning ayirmasi deb, A ning B da mavjud bo‘lma-
gan barcha elementlaridan tuzilgan to‘plamga aytiladi. A va B
to‘plamlarning ayirmasi A\B ko'rinishda belgilanadi: A\B = {x|xeA
va xeB } (3- rasm).

1-rasm. 2-rasm.

3-rasm.

I-misolA ={a b c d e}vaB =1{b c ¢ I, m) to‘plamlar
berilgan. Ularning kesishmasini toping.

Yechish. b c eelementlarginal vaB to‘plam!arning umumiy
elementlaridir. Shuning uchun: A DB = {b, c, €}.

2-misolA={1,2,3,4,5,6},B={5,6,7,8}vaC= {5,6,7,8,9,
10,11} to*plamlamingkesishmasi ushbugateng: A DBC) C= {5,6}.

3-misolA ={2 3,4} vaB = {7, 8, 9} to‘plamlaming kesish-
masi ushbuga teng: A fl B £ 0.

4-misolA ={a b c d) vaB = {c d, e /} to‘plamlar birlash-
masini toping.

A UB ={a, b c d, e/}, chunki har ikkala to‘plamning barcha
elementlari olinadi.



5misolA ={a b c d} B={a b cd e /} to‘plamlarning
birlashmasi: A UB = {a,b,c,d,e,f\ ga teng.

6-misolA ={123456}vaB = {4,5,6,7,8,9,10} to‘plamlar-
ning birlashmasi:

A DB = {1,2,3,4,5,6,7,8,9,10}.

7-misolA ={1,2 3,4 vaB = {3,4,5, 6,7, 8 uchunR
A\B = {1, 2}.

8misolA=4{12 3 4,5vaB = {6,7 8tuchun R =A\B
{1,2, 3,4, 5}.

9-misolA =112 3}vaB = {1, 2, 3, 4,5} uchunR=A\B =0.

10-omisol” = {56,7,89} va5 = {1,2,3,4,5,6} uchun B\A =
{1,2,3,4}.

2.1. Ushbu to ‘plamlar kesishmasini toping:

1)4 = {0,1,2,3,4,5,6,7,8,9} vaB = {6,7,8,9,10};

2)A ={a b, c d etvaB =4{d e,fg h};

3)A ={-5,-4,-3,-2,-1,0tvaB ={-2,- 1,0, 1, 2, 3, 4, 5};

HA = {5, 9, 16, 25, 36, 48} vaB = {16, 25, 38, 42, 48}.

2.2.X ={35, 30, 17, 56, 69}; Y= {7, 24, 30, 25, 56, 68}; Z= {25,
7,24} to‘plamlar berilgan. Quyidagilami toping:

DXn 7,2)XnZ,3)7TnZ,4)Xfl YHZ;

23.A ={a s df g},B =49 s ef tg},C={z a dxf vg}
to‘plamlar berilgan. Quyidagilami toping:

1)AHB, 2)An C,3)5n C,4)A DBH C.

24.A ={a, wx rf v},B ={i,qx,frv} C={a s wcrv}
to‘plamlar berilgan. Quyidagilami toping:

DA fIB,2)AnC,3)BnC,4)AnBflC

2.5. Ushbu to ‘plamlar birlashmasini toping:

DA ={1,2,3,4} va5 ={5,6,8,9,1}\2)A ={a, b, c d e,f)
vaB ={q, e rf v c}k

3)A ={0, 1,2, 3y vaB= {9,8,7,4,5}; A ={2, 4, 6, 8, 10} va
B = {5,10,15}.

2.6. 1) A - 24 ning hamma natural boiuvchilari to‘plami, B - 36
ning hamma natural bo‘luvchilari to‘plami. A D B to‘plam element-
larini ko‘rsating.
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2) P ikki xonali natural sonlar to‘plami, S barcha toq natural son-

lar to‘plami boisa, K= P G S to‘plamga gaysi sonlar kiradi?

2.7. «Matematika» va «grammatika» so‘zlaridagi harflarto ‘plami-
ai tuzing. Buto ‘plamlar kesishmasini toping.

2.8. [1; 5] va [3; 7] kesmalarning kesishmasini toping.

29.P={a, b c d e/} vaE={a g, z e k}to‘plamlar birlash-
masini toping.

21ftt A={n\neN,n<5}vaB ={n\ne N, n>T7} toplamlar
birlashmasini toping:

) A f)B;2) AU5; 3)A\B.

211. A ={2;4;6;8;..;40}, B={1 3; 5 7;...; 37}, C = {{a; b),
{c; d}, {e; /}, g, h) to‘plamlaming har biridagi elementlar sonini
aniglang. A fi B da nechta element mavjud?

212. A = {2; 3; 4, 5,7, 10}, B={3; 5, 7; 9}, C = {4, 9; 11}
boisin. Quyidagi to‘plamlarda nechtadan element mavjud:

N"M"U(5nQ; 2)(CUB) DA;d)iUu(BUC);

AHAN BHQ;5Afi(BUQ;6)BUMARQ.

2.13. A = {¥] -5 <x< 10}, B = {xjx e N, 3 <x < 15} bo‘Isin.
A\B va B\A to‘plam elementlarini toping.

2.14. P - ikki xonali natural sonlar to‘plami, Q - juft natural son-
lar to*plami bo‘Isin. P 0 va 0 XPto‘plamlarni tuzing.

2.15. C- 5gakarrali ikki xonali natural sonlar to‘plamivaD - 10
ga karrali ikki xonali natural sonlar to‘plami boisin. Quyidagilami
loping:

1)C\D, 2) D\C, 3) (C\D) 0 (D \C).

2A6.A ={1,2,3,4,5,6,7,8,9},B={56,7,8,9, 10, 11},C =
i0, 1, 2, 3, 4, 5, 10} to‘plamlar berilgan. Quyidagilami toping:

DA UBNAUQ;2)(AUQ\(B UQ; 3) (Afl B)\(ADC);

4)(AfIC)\(BOC);5)(AUB)flI(AUC);6)(AUQ D(BUQ;

7) (A\B) U (B\C); 8) (Cn A) U (B n C)\(A UB).

217. 0, U, fl, d belgilardan foydalanib, to‘plamlar orasidagi
nmnosabatni yozing:

rM = {I;3;5;7},2? = {I;5;7};

2)A = {{0}; I;3},i? = {1;3};



3)A=0,B={k I, m}
HA ={xY, zj, B ={y, z,x};

5 A ={0}B =0;
6)A = {{x},x, 0}, B = {x};
A = {2; 4%}; 2; 4%},5 = {{1,;3},2};

8)A ={{3}, 3,0},5 =0.

2.18. To‘plamlar berilgan:

A={-2;-1,0;1,2;3; 4,5}, B = {34, 5 6},C= {-3;-2; -1, 0;
2; 3}, D= {2; 3; 4; 5; 6; 7}. Quyidagilami toping:

1)(AUB)fL(CUD);2)(AHBNn Q UD;

) (*"nB)U(CFID);4)(iUuQflI(iU B);

5) (B\A) U (A\B); 6) D U (C\D).

I bob bo‘yicha test topshiriglari

1. Teng to‘plamlarni ko‘rsating.

1) burchaklari to ‘g ‘ri burchakdan iboratboigan romblar to‘plami.

2) kvadratlar to ‘plami

3) to“g ‘ri to‘rtburchaklar to‘plami

A) 1,2 B) 1,3 C)3.4 D) 1,4

2. 14 sonini natural bo‘luvchilari to ‘plamini toping.

A {2,7}+ B){12, 7} C){2,7,14} D) {12, 7, 14}

3.X+Y= {(223), (2,5, (2,6), (3,3), (3,5), (3,6)} Dekart kofpayt-
ma berilgan. X va Y to‘plamlarni toping.

A)X= {2, 3}, Y= {3, 5} B)X= {2, 3}, Y= {3, 6}

C)X= {2, 3}, Y= {35, 6} D)X= {2, 3}, Y= {2 3}

4.A={a b, d c} B={b c e k] to‘plamlar kesishmasini ko ‘rsa-
ting.

A)AGB =0 B)AC\B ={a, b, ¢, d k}

C)A(IB={b,c} D)AnB ={a,c,k}

5 A = (26, 39, 5) B = (26, 39, 5, 40) to‘plamlar birlashmasini
ko‘rsating.
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N)AUB =0 B)JUR = {26, 39, 5,40}

C) AVJB = {26, 39, 5} D) AUB = {40}

6. «Matematika» so‘zidagi harflar to‘plamining quvvati nechaga
li’ng?

A)n=10 B)ji—6 C)n=3 D)n =24

7. Ikki A va B to‘plamning birlashmasi - bu...

N) to*plamning barcha elementlari

V) B to‘plamning barcha elementlari

C) A va B to‘plamning barcha elementlari

1)) A to‘plamning B ga tegishli bo‘Imagan elementlari

8. Ikki A va B to‘plamning kesishmasi - bu...

A) to‘plamning barcha elementlari

V) B to‘plamning barcha elementlari

C) A to‘plamning B ga tegishli bo‘lmagan elementlari

1)) Ham A, ham B to‘plamlarga tegishli bo‘lgan elementlar

9. Ikki A va B to‘plamning ayirmasi - bu...

A) A to‘plamning B to ‘plamga tegishli bo‘Imagan elementlaridan
iborat

B) Fagat A io'plamnmg elementlari

C) Fagat B to‘plamning elementlari

D) Ham A, hamB to‘plamlarga tegishli boigan elementlar

10. Quyidagi gaysi amal to‘plamlar ustidagi amallarga kirmaydi?

A) To‘plamlar birlashmasi

B) To‘plamalar kesishmasi

C) Konyunksiya

D) Simmetrik ayirma

11. Qaysi to‘plam golgan to‘plamlarning gism to‘plami boiadi?

A)N B)z c)Q D)R
12. Qaysi to‘plam qolgan to‘plamlarni 0‘z ichiga oladi?
A) N B) Q CR D) U

13. Z\N ayirma nimaga teng?

A) {-1;-2;..} B) {0;-1; -2;...} C) (-00; 0) D) To‘g‘rijavob yo‘q
14. (AUB)\B nimaga teng ?

A) A\B B)BA C)A D) B



15. AgarA =(-2; 3) vaB = [-4; 1] boisa, AOB ni toping.

A) (-2; 1) B) [-4; 3) C) (-2; 1] D) [-4; 3]

16.A va B to‘plamlarning dekart ko‘paytmasi deb...

A) Shunday juftlikka aytiladiki, uning birinchi elementi A

to‘plamdan, ikkinchi elementi B to‘plamdan olinadi

B) Shunday juftlikka aytiladiki, uning elementlari A va B to ‘plam-

lardan olinadi

C) Shunday juftlikka aytiladiki, uning elementlari fagat A

to‘plamdan  olinadi

D) Shunday juftlikka aytiladiki, uning elementlari B to‘plamdan

olinadi

17. A = {a,b} va B - {c<i}to‘plamlar berilgan. Ularning dekart

ko‘paytmasini toping.

A) C —{a,b,c,d}

B) C={(a; c), (& d), (b; c), (b; d)}

C)C= {{a; d),(b; d), (c; d).(a; c)}

D) C = {(&; d.), (b; d), (& )}

18. Ikki to‘plamning dekart ko ‘paytmasi gayerda tasvirlanadi?

A) To‘g‘ri chiziqda B) Koordinata tekisligida

C) Fazoda D) Egri chiziqda

19. A =[-3,5; -2,5] vaB =(-3; 0) to‘plamlar berilgan. A UB ni
toping.

A) (-3; 0) B) [-3,5; 0)

C) (-2,5; 3,5] D) [-3,5; -2,5]

20.A =[-2;-1] vaB =(0; 2) boisa, A DB ni toping.

A) (0; 1] B) (0; 2) C)0 D) [-2; -1]
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21. A = (4; 5] vaB —[2; 3) boisa, A\B ni toping.
A) (4,5 B)(45) C) [23) D) [2; 9]
22.A =[-5; 0) vaB =[-3; -1) to‘plamlar berilgan. B\A ni toping.

A) [-5; 0) B)[-5.-1) C)0 D)[-3;-1)

23. To‘g‘ri javobni ko‘rsating.

A)99 e N B)0eiV C)-3eN D)45¢eN

24 .A = {xIx€Z;-2<x<3}to‘plamningelementlariniko‘rsating.
A){-1;0; 1,2} B) {-1,0; 1, 2; 3}



C) {-2,-1; 0, 1,2} D) {-1,0; 1}

25. [1; 5] va [3; 7] kesmalarning kesishmasini toping.

A) [3; 5] B) [3; 6] C) [1;7] D) [3; 7]

26. A = {1,2,3}, B = {1,3,5}, C = {1,5,9} to‘plamlar berilgan.
Shu to‘plamlarga universal to‘plamni aniglang.

A)X= {1,2,3,45,9} B)X ={1, 3,459}

C)X= {1,234} D)Jf = {1,2,3,5,9}

27. A —{1, 2, 3, 5} vaB = {1; 5} to‘plamlar berilgan bo‘lsa, A/B
ni toping.

A) A/B ={2,3} B)A/B={\,5)

C)AB={1 2} D) A/B = {3, 5}

28. 4 ={2;5;, 7,9} vab = {2; 4; 7} to*plamlar berilgan bo‘lsa, u
holda APIB ni toping.

A) ={2 7} B) Af)B = {"&}

C)AC\B = {5; 9} D) AP\B = {5; 7; 9}

29.M = {2; 5; 7; 9} vai? = {2; 4; 7} to‘plamlar berilgan bo‘Isin,
u holda A/B ni toping.

A) A/B ={5; 9} B)A/B={1;2}

C)A/B={0} D)A/B ={2; 7}

30. AgarA = {I1;2;3;4}vai?={l;2} to‘plamlar berilgan boisa,
u holdaA/B ni toping.

A)A/B= {3; 4} B)"/5={1,;2}
C)A/B={&) D)A/B= {1; 2; 3)
31.A =(4; 5] vaB =[2; 3) bo‘lsa, A\B ni toping.

A) (4; 9] B) (4; 5) C) [2;3) D) [2; 5]
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11 BOB. HAQIQIY SONLAR
I-§. Natural sonlar
1. Tub va murakkab sonlar

Narsalami sanashda ishlatiladigan sonlar natural sonlar deyiladi.
Barcha natural sonlar hosil gilgan cheksiz to‘piam /Vharfi bilan bel-
gilanadi: N —{1, 2,..., n,...}.

Natural sonlar to‘plamida eng katta son (element) mavjud emas,
lekin eng kichik son (element) mavjud, u 1 soni. 1 soni fagat 1 ta
boiuvchiga ega (1 ning o‘zi). 1 dan boshga barcha natural sonlar
kamida ikkita boiuvchiga ega (sonning o‘zi va 1).

1 dan va o‘zidan boshga natural boiuvchiga ega boimagan :
dan katta natural son tub son deyiladi. Masalan, 2, 3, 5, 7, 11, 13,
17, 19 sonlar 20 dan kichik boigan barcha tub sonlardir. 1 dan va
o‘zidan boshga natural boiuvchiga ega boigan 1 dan katta natural
son murakkab son deyiladi. Masalan, 4, 6, 8, 9, 10, 12, 14,15, 16, 18
sonlar 20 dan kichik boigan barcha murakkab sonlardir.

Tub va murakkab sonlarga berilgan ta’riflardan 1 soni na tub, na
murakkab son ekanligi maium boiadi. Bunday xossaga ega natural
son fagat 1 ning o‘zidir.

1-mi s o 1 Hisoblang:

27 x23-24 x23+21 x19-18 x 19+ 17x 11- 14x 11

Yechish. 27 x23-24 x23+21 x19- 18 x 19+ 17 x 11- 4
X 11 = 23(27-24)+ 19(21 - 18)+ 11(17- 14)=23 x3+19x 3+
N x3=3(23 + 19+ 11) = 3 x 53 = 159.

2-miso 1nning ganday eng kichik natural giymatida 2"+ 1 soni
33 gaqoldigsiz boiinadi ?

Yechish.n=5da: 25+ 1=32+ 1=33.

3-miso 1l 358 ni ganday songa boiganda boiinma 17 va qoldiq
1boiadi ?
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Yechish 358 =xx 17+ 1, 17x = 358 - 1, 17jc= 357, x =
357:17, X = 21.
4-miso 1250 va 128 sonlarini tub ko‘paytuvchilarga ajrating va
kanonik shaklda yozing

Yechish.
250 2 128 2
125 5 64 2
55 32 2
1 16 2
8 2
4 2
2 2

Demak, 250 =2 x5x5=2x52128 =2x2x2Xx2x2X?2
2=27

1.1. Sonlarni tub ko‘paytuvchilarga ajrating:

10; 100; 1 000; 10 000; 100 000; 1 000 000.

1.2. Sonlarni tub ko‘paytuvchilarga ajrating:

250; 300; 340; 3 700; 48 950; 4 725 000.

1.3. Sonlarni kanonik shaklda yozing:

1)56; 2)135; 3) 848; 4) 18 880;
5)72; 6)36; 7) 1002; 8)2 661;

9)81; 10)512; 11)3 125;  12)6 788;
13)96:  14)680; 15)4 500;  16)36 363

1.4. Sonlarning umumiy bo‘luvchilari nechta ?
1)630 va 198; 2) 555 va 444; 3) 156 vol44; 4) 850 va 125;
5) 125 va 250; 6) 444 va 222; 7) 111 va 555; 8) 213 va 423.

2. Eng katta umumiy bo‘luvchi. Eng kichik umumiy karrali

a, b e N sonlarning har biri bo‘linadigan son shu sonlarning
umumiy bo'luvchisi deyiladi. Masalan, a —12; b = 14 bo‘Isin. Bu
sonlarning umumiy bo‘luvchilari 1; 2 bo‘ladi.

a,beN sonlar umumiy bo‘luvchilarining eng kattasi shu sonlar-
ning eng katta umumiy bo 1uvchisi (EKUB) deyiladi va B (a; b)
orgali belgilanadi.
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Masalan, B (12; 14) = 2.

Agar B (a; b) = 1 bo‘lsa, av&Db sonlar o ‘'zara tub sonlar deyiladi.

Masalan, B (16; 21) = 1 bo‘lgani uchun 16 va 21 o°‘zaro tub son-
lardir.

a, b s N sonlaming umumiy kcirralisi (EKUK) deb, a ga ham, |
ga ham bo‘linuvchi natural songa aytiladi.

a va b sonlaming umumiy Kkarralisi ichida eng kichigi mavjud
bo‘lib, u a va b sonlarining eng kichik umumiy karralisi deyiladi va
K(a; b) orgali belgilanadi.

Masalan, K (6; 8) = 24.

Natural sonlaming kanonik yoyilmalari bir nechta sonning eng
katta umumiy bo‘luvchi va eng kichik umumiy karralilarini topishda
ham qoilaniladi.

Misol 120 =23x3 x 5,540 = 22x 33x 5va 600 = 23x 3 x 52
boiganiuchun

B (120; 540; 600) = 22x 3 = 12,

K (120; 540; 600) = 23x 33x 52= 6048 larga ega bo‘lamiz.

1.5. Sonning bo‘luvchilarini toping.

1) 200; 2) 142; 3) 2 432; 4) 2 41432.

1.6. Sonlaming umumiy bo‘luvchilarini toping.

1)209 va 143; 2) 143va 2 717,

3) 209 va 2431;4) 2431 va 2 717.

1.7. Sonlaming eng katta umumiy bo‘luvchisini toping.

1) 60 va 45; 2) 88, 64 va 42;

3) 120 val 80; 4) 92, 46 va36;

5) 121 va 444; 6) 33, 120, 123 va 1002;

7) 31 va 93; 8) 74, 60, 84 va 480;

9) 50, 75 va 100; 10) 750, 800, 865 va 1431;

11)74, 45 va 60; 12) 143,209, 1431 va2 717.

1.8. Quyidagi sonlar o‘zaro tubmi?

1) 15va 75; 2) 14, 16val9;

3) 184 va 167; 4) 63, 170 va 808;

5) 143 va 144; 6) 169 va 8443;

7) 250 va 171; 8) 181 va 121.
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1.9. Sonlarning eng kichik umuniiy karralisini toping.

)84, 42 va 21; 2) 11, 12vals3;

3) 70, 80 va 90; 4) 50, 125 va 175;

5)17, 51 va 289; 6) 48, 92va75;

7) 10, 21 va 3 600; 8) 100, 150 va 250;

9) 18, 19 va 24; 10) 80, 240 va 360;

I1) 33, 36 va 48; 12) 34, 51 va 65.

1.10. Sonlarning eng katta umumiy boiuvchisini va eng kichik
mnumiy karralisini toping (natijani kanonik ko‘rinishda yozing).

1) 24, 32 va 16; 2) 72x 3; 46 va 15;

3)23 34va7;4)32x4;3x6va7Xxy;

5) 8, 132 va 52; 6) 34, 112 va 133;

7) 122, 15va 1; 8) 114, 135 va 1004.

1.11. Sonlarning umumiy boiuvchisi nechta?

1) 18 va 54; 5) 63 va 72;

2) 42 va 56; 6) 120va96;

3) 96 va 92; 7) 102 va 170;

4) 84 va 120; 8) 26, 65 va45s.

1.12. Sonlarning eng katta umumiy boiuvchisini toping.

1) 8 804 va 8 604; 2) 6 400 va 8 400;

3) 5444 va 11 444; 4) 87 999 va 81 000;

5) 880 va 800; 6) 795 va 2 585;

7 5348 va 4 876; 8) 42 628 va 33 124;

9) 187 va 180; 10) 71 004 va 154 452;

11)2 165 va 3 788; 12) 1 000 va 999.

1.13. Quyidagi sonlar o‘zaro tubmi?

1) 60 va 72; 2)55 va 71,

3)732 va648; 4) 111va 11 ?

114.B(a; b) xK(a; b) =a *b (a e N, b e N) tenglikdan foydala-
nib, quyidagi sonlarning eng kichik umumiy karralisini toping:

1) 822 va 963; 2) 28 va 140; 3) 75 va 1853;
4) 644 va 904, 5) 56 va 580; 6) 23 va 1785;
7) 100va 1000; 8) 419 va 854;,»., 9) 113 va9 881;

10) 828 va 963;  11) 897 va 9996; D U i4 875 va 1 346.
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1.15. Sonlarning o‘zaro tub ekanligini isbotlang.
1) 123 va 124 007; 2) 547 va 23 147.
1.16. Sonlarning EKUB va EKUKni toping.

1)420 va 126

2) 549493 va 122433
3)67283 va 122433
4) 122433 va 221703
5) 476 va 1258

6) 1258 va 21114

7) 1515 va 600

8) 8104 va 5602

9) 5555 va 11110
10) 980 va 100
11)5345 va 4856
12)2165 va 3556
13)5400 va 8400
14)78999 va 80000
15)71004 va 154452

16)42628 va 33124
17) 795 va 2585;
18)6663 va 887;
19) 875 va 1346;
20) 23 va 1785;
21) 75 va 1853;
22) 28 va 947;
23) 743 va 907,
24) 109 va 1005;
25) 827 va 953;
26) 56 va 953;
27) 419 va 854;
28) 113 va 9881;
29) 821 va 934,
30) 1000 va 999.

2-8. Butun va ratsional sonlar

T a ‘“rif. Barcha natural, butun manfiy va nol sonlari birgalikda
butun sonlar to‘plami deyiladi (4-rasm).

4 -3-2-1 0 1 2 3 4 5
4-rasm.

Bu yerda natural sonlarga nisbatan garama-qgarshi sonlar barcha
butun manfiy sonlardir, masalan, 1va-1,2 va - 2,3va - 3,... ga-
rama-qarshi sonlar barcha butun manfiy sonlardir.

Butun sonlar to'plamida fagatgina O soniga nisbatan garama-qar-
shi bo‘lgan son yo‘q:

18



0=0+0

Butun sonlar to‘plamida har doim go‘shish, ayirish, ko‘paytirish
ainallarini bajarish o‘rinlidir, lekinbo‘lish amali har doim bajarilaver-
inaydi. Chunki bir butun sonni ikkinchi butun songa bo‘lganda har
doim ham bo‘linmada butun son hosil bo‘lavermaydi.

Masalan, 7:2 = 3,5; 9:4 = 2-"~.... Bu yerda hosil gilingan bo‘lin-

madagi 3, 5; 2“ ... sonlari butun sonlar to‘plamida mavjud emas.

Umuman olganda m mx = n, m 0 ko‘rinishdagi tenglamaning ye-
chimi butun sonlar to*‘plamida har doim ham mavjud emas, bu teng-

lama har doim X =i ko‘rinishdagi yechimga ega boiishi uchun
m

kasr tushunchasini Kiritish orgali butun sonlar to'plamini kengay-
lirib, unga barcha manfiy va musbat kasr sonlarni qo‘shish kerak.

Bui —,0,—]I ko‘rinishdagi ratsional sonlar to‘plamini hosil gilish

kcrak deganidir. Shundagina mx = n ko‘rinishdagi tenglamalar har
doim yechimga ega bo‘ladi. Bu yerda r va q lar natural sonlardir.
Yuqoridagi mulohazalarga ko'ra ratsional songa quyidagicha ta’rif

berisli mumkin: — ko rinishdagi gisqarmas kasrga ratsional son

deyiladi. q

Endi kasr tushunchasini kiritish uchun foydalaniladigan misollar-
iili ko‘rib o‘taylik.

Agar bir metr uzunlikdagi yog‘ochni o‘zaro teng ikki boiakka
bo‘linsa, u holda bo‘laldaming har birining uzunligi ana shu yog“‘och

n/,unligining yanniga teng boiadi va uni — kabi yoziladi. Agar ana

shu bir metr uzunlikdagi yog*ochni o°‘zaro teng uch bo‘lakka bo'lin-
sa, u holda bo‘laklardan har birining uzunligi shu yog*och uzunligi-
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ning uchdan biriga teng bo‘ladi va uni 3—kabi yoziladi. Xuddi shu-

ningdek, I 1, i-...
4 5 6
Agar bir metr uzunlikdagi yog*ochni teng uch bo‘lakka bo‘lib,
undan ikki gismini oladigan bo‘lsak, olingan uzunlikni — kabi yo-

ziladi.
Agar ana shu yog‘ochni to‘rt bo‘lakka bo‘lib, midan uch gismini

3
olsak, olingan gism uzunlikni Zkabi ifodalanadi. Yuqorida gilingan

mulohazalarga asoslanib kasr tushunchasining ta’rifini quyidagicha
berish mumkin.

Ta “rif. Butun sonning o zaro teng bo 1gan malum bir ulushi
shu sonning kasri deyiladi.

Yugorida i 1—,2—, ikasr sonlarni hosil qgildik. Berilgan narsa-

lami yoki butun sonni gancha teng gismga bo‘linganligini ko'rsatuv-
chi sonni kasrning maxraji, shunday gismdan nechtasi olinganligini
ko‘rsatuvchi sonni kasrning surati deyiladi. Maxraj kasr chizig‘ining
ostida, surat esa kasr chizig‘ining ustiga yoziladi.

Umumiy holdakasrni ~ ko‘rinishda ifodalanadi. Bundar - kasr-

q
ning surati, q - kasrning maxraji deb yuritiladi. — ko‘rinishdagi
q
kasrlarga gqarama-garshi kasrlarni P ko‘rinishda ifodalanadi.

q

Koordinatalar o‘qida-— ko‘rinishdagi kasrlar nol sonidan chap-

dajoylashgan bo‘ladi. Biz butun sonlar to‘plamini kengaytirish orga-
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i Pval ko‘rinishdagi kasrlarni hosil gildik. Natijada koordina-
q q

lalar o“gida P , 0, i}ko‘rinishdagi sonlar to‘plami hosil boidi.
q q

Bunday to‘plam ratsional sonlar to plami deb ataladi. Agar rat-

sional sonlar to‘plamidagi PR kasrlarning raaxrajlari g = 1

g
desak, bizga maium boigan butun sonlar to‘plami hosil boiadi.

Ikindan ko ‘rinadiki, butun sonlar ratsional sonlar to ‘plamining xusu-
siy bir holi ekan. Ratsional sonlar to‘plami bilan koordinata to‘g‘ri
chizig‘i nuqtalari orasida o‘zaro bir giymatli moslik o‘rnatish mum-
kinmi, degan savol tug‘ilishi tabiiydir. Bu savolga quyidagichajavob
berishimiz mumkin, aksincha, har bir nugtaga bittadan ratsional soni
mos keltirish mumkin emas.

Kasrlar uch xil boiadi:

1 To‘g‘ri kasrlar, 2. Noto‘g ‘ri kasrlar, 3. 0 ‘nli kasrlar.

1. Agar kasrning surati uning maxrajidan kichik boisa, bunday
kasrlarni to § Ti kasrlar deyiladi.

Masalan: - , -
2 4 6

2. Agar kasrning surati uning maxrajidan katta boisa, bunday
kasrlarni notoy i kasrlar deyiladi.

Masalan, — — — ....
2 4 5

3. Agar kasrning maxraji bir va nol sonlaridan iborat boisa, bun-
day kasrlarni o nli kasrlar deyiladi.

Masalan, — =0,1;— =0,01;....
10 100

Kasr tushunchasi kiritilganidan keyin kasrlarning tengligi tushun-
chasi kiritiladi. Bu tushunchani o‘quvchilarga quyidagicha tushun-
tirish mumkin.
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Faraz gilaylik, bizga bir metr uzunlikdagi kesma berilgan bo‘Isin.
Agar shu kesmani teng ikkiga bo‘Isak, hosil bo‘lgan har bir kesman-

1
ing uzunligi — kabi kasr bilan ifodalanadi. Endi bo‘lingan hap bir

kesmani yana ikkiga bo‘lsak har bir kesmaning uzunligi 4— kasr bi-
lan ifodalanadi. Ana shu teng to‘rtga bo‘lingan kesmalardan ikkita-
simng uzunligi ikasr bilan ifodalanadi. Bu esa butun kesma uzun-
ligining teng ikklilga bo‘lgandagi I—kasr bilan ifodalangan giymatiga

tengdir. Shuning uchun 12 4, Bundan ko ‘rinadiki, iva
2

2 4 8 2
— kasrlarning giymatlari teng bo‘lib, ularni ifoda qilish har xildir.

0 ‘quvchilarga kasrlarning tengligi tushunchasini tushuntirilgani-
dan so‘ng kasrning quyidagi xossalarini ifoda gilish mumkin.
1-x 0 s s a. Agar kasrning surat va maxrajini bir xil songa ko ‘pay-

tirilsa, kasrning qiymati o‘zgarmaydi: —=—

Mi sol. g gqn
2_2 2_41
5_52_10

2) 3_3
7~7"4~28"

3)1=1-1 4 4 _4-25_100
4 4 4-25 100

2-x 0ssa. Agar kasrning surat va maxrajini bir xil songa bo‘lin-

sa, kasrnmg qiymatl’o’zgarmaydi. %rr: = %
Bu yerda n > 1 bo‘lishi kerak. '

: 4 4 1 _ 15 35 5



3-x 0 s s a. Agar kasming surat va maxrajidagi sonlar umumiy
bo‘luvchilarga ega boMmasa, u holda bunday kasr gisgarmas kasr

boMadi. Masalan, 24—2 gisgarmas kasrlardir, chunki 5va 7,4
7 5 19

va 5, 17 va 19 sonlari o‘zaro umumiy bo‘luvchilarga ega emas.
1. Kasrlarni tagqoslash

1. Kasrlarni o°‘zaro taggoslash uchun berilgan kasrlarni o‘zaro bir
xil maxrajli kasrlar holiga keltirish kerak, so‘ngra ulardan gaysi biri-
ning surati katta boisa, o‘sha kasrning giymati katta boMadi.

Masalan: %va 2— 35 05,248 E’ >—8, shuming

5 45 20 5-4 20 20 20
uchun j—> é— Bu yerda kasming surati va uning maxrajini bir xil

songa ko ‘paytirilsa, kasming giymati o‘zgarmaydi degan xossadan
foydalandik.

2. Suratlari bir xil va maxrajlari har xil bo‘lgan kasrlardan gaysi
birining maxraji katta bo‘lsa, o‘sha kasr kichik bo‘ladi. Qaysi biri-
ning maxraji kichik bo‘lsa, o‘sha kasr katta bo‘ladi.

Masalan: i va i lar uchun i >i )
15 12 15 12

2. Kasrlarni go‘shish

Faraz gilaylik, bizga AB kesma berilgan bo‘lsin, biz uni teng yet-

liga bo‘laylik, ulardan AC = % CD = 3—,AD = ‘7"—bo‘lsin, u holda
AD kesmaning giymati AC va CD kesmalar uzunliklarining yig‘in-
disigateng bo‘ladi, ya’ni~D =AC + CD. Shu bilan birga i+—3: A

Yugoridagi mulohazaga ko ‘ra quyidagi qoidani yozishimiz mumkin.
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I. Maxrajlari bir xil boigan kasrlami qo'shish uchun ularning su-
ratlarini o0‘zaro qo‘shib, maxrajlaridan bittasini yozish kifoya:

+_= 3,1.3+1 4

g q g 55 5 5
I1. Maxrajlari har xil boigan kasrlami qo‘shish uchun ularni eng
kichik umumiy maxrajga keltirib, bir xil maxrajli kasrlami qo*shish
goidasidan foydalanish kifoya:

27 35 14 15 14+15 29

5-7 7-5 35+ 35 3% 735
3,1._36 14 18 4 18+4 22 U
4 6 4-6 6-4 24+24 24 24 12
_Pp-s r-qg ps+rq
g-s s-q sq
I11. Yig‘indida butun son chigadigan kasrlami qo ‘shish quyidagi-
cha amalga oshiriladi:

]_) 3+-I :_3_:'-_1':_4:“
4 4 4 4
17 1+7_8
)y ¥y =y Tt
8 8 8
+
3)2_ +_1:2 _g__l_ 2+2 4 1
4 2 4 2-2 4
IV. Butun sonni kasrga qo‘shish:
1
1) 3+-
2 -3v
2) 3+- 3 1_32 6+1 7
2 1+2~1-2 2
V. Aralash sonni kasrga qo“shish:
33—|:L=3+|3—"‘_n —3+ 3,121 3+ 3,2
2 u 27 u 22y n 4
_3 3+2 3+_5=4+_1=14_
4 4 4
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VI. Aralash sonni aralash songa qo‘shish:

2—+3—=(2+3)+ 1L _ 5. '1-2 Y 1-3"
3 2 3 2 342 2-3_
2+3 5_ /.5
+-—x-=5+-,=5-
[} 676

Qo‘shish gonunlari

1 Kasr go‘shiluvchilarning o‘rni almashgani bilan yig‘indi kasr
minning giymati o‘zgarmaydi :
a“b_a+b_b+a_b"a
qa q q q a q
Misol
3 1 3+411+31 3
545~ 5 5 5 5
2. Kasr sonlarda go‘shish amaliga nisbatan gruppalash gonuni

o'rinlidir: / N
u d¢J a0 g uU Qg
Isboti.
.a_+<-,_n+c__al_w_h_l_3_ _(a+o)+c +§b+a?_

\g ® g = (¢ q \ q
a h_b_'_|'_C = a+(b +_ .

_ 9 g a9 {9 9
Misol

3.

57\ 7j'5 7 575
35 3-7_15+21_36
~7-5+5-7~ 35 ~35"

1,8;2 (1.,2),8 1¥2,3 3
.
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3. Kasrlarni ayirish

1. Faraz qgilaylik, bizgaAB kesmaberilgan boiib, uteng 7 boiak-
kaboiingan boisin.
1 3 4 . . .
Ulardan AC = —, CD = — AD = —bo‘Isin. CD kesmaning qiy-

mati CD —AD - AC bo‘ladi, u holda -?—--i-lzl—3tenglik o‘rinli.

2. Bobur ikki mashinadagi yukni y soatda tushirdi. U birinchi
mashinadagi yukni — soatda tushirib boidi. Bobur ikkinchi mash-

inadagi yukni necha soatda tushirgan? 5 3 = 2— Topilgan natijani

to‘griligini tekshirish qo‘shish amali orqgali amalga oshiriladi:

2 3_2+3_5
T+7~ 7 _T7

Endi kasrlarni ayirish uchun chiqgarilgan quyidagi gqoidalarni
ko‘rib chigamiz:

I. Maxrajlari bir xil boigan kasrlarni ayirish uchun ularning su-
ratlarini o ‘zaro ayirib, maxrajlardan bittasini maxraj qilib yozish ki-
foya.

3 1_3-1_2. 4 3 _4-3 _1
5 5~ 5 _ 5’ 7 1~ 1 ~1

Il. Maxrajlari har xil boigan kasrlarni ayirish uchun ulami eng
kichik umumiy maxrajga keltirib, bir xil maxrajli kasrlarni ayirish
goidasidan foydalaniladi:

3 2 37 2-4_21-8 13
4 7~7-4 T7-4_ 28 ~28'
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Umumiy holda:
p r_p-s rm_ps—q
qa s 0g-s s-q sq
[11. Butun sondan kasrni ayirish:

1—usu14-:2 4 2 43 2 12 2 12-2 10

3 13 1-33 3~ 3 ~ 3
(3 2\ r3- 29 1 31
2- usu14---—3+ ------ —3+ wH! gL
3 13 3j I 3 J 3 3
IV. Kasrdan butun sonni ayirish:
2.9 |% an_ f2-7 3 "14 3"
7 7] u-7» 7, Ty
14-3
7 7
V. Butun sondan aralash sonni ayirish:
52I-4-2I—42+f|-| 2 + A
4 5 ( ) 4\{ 1’\54 45)|

=2 fAA =24 =24—=2—,
20 20 4 "4

VI. Aralash sondan butun sonni ayirish:
/
1)3—2=(3-2)+ —O0|=1+—=1—

4 4 4 4

15 2 15 2-4 15-8 7
2) 3— = 2. b 8 7_

4 4 14 1-4 4 4 4
VI1. 1sonidan kasr sonni ayirish:
3 13 14 3 4-3 1
4~1 4~14 4—~ 4 ~4
V111. 1sonidan aralash sonni ayirish:
l-usul
ol

I 2 3 HE+UH Y 2y
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4. Kasrlarni ko*paytirish

I.  Kasrni butun songa ko‘paytirish uchun shu butun sonni ke
ning suratiga ko‘paytirish kifoya:
8
17 17 17 9 9 9'
Ko‘paytirish goidasiga ko‘ra -?--3, —2-(-4) ifodalarni quyidagi-
cha yozish mumkin: 17 9

1)53_5 5 5 5+5+5 15
17 ° 17 17 17 17 IT

2 ,2,2,28 8
2) 9 9 ~ 9 9 9 9~ 9 9 9 9 9"

Il.  Aralash sonni butun songa ko‘paytirish uchun aralash so
noto‘g‘ri kasrga aylantirib, butun sonni uning suratiga ko*paytirish
kifoya:

- 2
1.3)2--3:/\/\_3=__3 =53 15 21
2 2 2 2 2. 2.
W1
b) 2—3=2—42—+2—=6+ — b\t —
©2 2 2 2 2 2 2
6+/1+1+1>=€h_3=a;



+37 _ g
(6 '3““3‘ - B+ =-7%
I 4 K 4] 2

I11. Kasrni kasrga ko‘paytirish uchun ularning suratlarini surat-
lariga va maxrajlarini maxrajlariga ko‘paytirish kifoya:
p S_p-sS
qr g-r
Misol
25 25 10 72 T7-2 14
1)79 7-9 63'2 15 15 5°¢
IV. Aralash sonlarni o‘zaro ko ‘paytirish uchun ularning har biri-
ni noto‘g ‘ri kasrga aylantirib, suratlarini suratlariga va maxrajlarini
maxrajlariga o ‘zaro ko‘paytirish kifoya:
)2—4—=—— = - 1M =10—-
3 5 35 35 15 15’
2) 73 21 23.5_235 115 19i
2 3 2 32 6 6
Kasrlarnl ko‘paytirish oiin almashtirish, gruppalash va tagsimot
gonunlariga bo‘ysunadi.
1. Kasrlarni ko‘paytirishdako‘paytuvchilarning o‘rni almashgani
bilan ko ‘paytmaning giymati o‘zgarmaydi:
nN24 24 8

7 37 2
42 42 8
) — - =

73 73 21

2. Kasrlarni ko‘paytirishda ularni guruhlab ko ‘paytirilsa, ko ‘payt-
maning giymati o ‘zgarmaydi:
rz 4" 3_._, 3_83_24"
1) i 12'41 . i
v3 5J°7~13-5J'7~15"7 ~ 105
"3 2" 4 4 6_4_6-4 _ 24
2 a5-|1-8 5 215 215 108
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3. Kasrlarni ko‘paytirishda ularga tagsimot gonunini tatbiq qilin
sa, ko‘paytmaning giymati o‘zgarmaydi:

ia+b” p _{a+b)p " ap+bp

q cq cq
A+3 4 (4+3)-4 4-4+3-4 16+12 28,
1) 9-5 9-5 45 45
7+2 2 (7+2)-2 7-2+2-2 14+4 18
2) 13 13

5. Kasrlarni bo‘lish

Bizga butun sonlar mavzusidan ma’lumki, ikkita butun son-
ni o‘zaro bo‘lish uchun birinchisini ikkinchi sonning teskarisiga
ko‘paytirish kerak edi. Xuddi shuningdek, ikki kasr sonni ham o‘zaro
bo‘lish uchun birinchi kasrni ikkinchi kasrning teskarisiga ko‘pay-

tinsh kerak, masalan, e :2—= 53 -iS.B’u goidam quyidagi ma-
27 3 27 2 54
sala orgali o‘quvchilarga tushuntirish magsadga muvofiqdir.

Masala y bo‘lagi (qismi) 30 gateng bo‘lgan sonni toping.

Y echish Noma’lum sonni x bilan belgilasak, u holda mas:
la shartini quyidagicha yozish mumkin: =30, chunki sonning
bo‘lagi ko‘paytirish amali yordamida topiladi. Bu tenglik bunday
yechiladi: =30:6 =5. Bundan x = 5 «7 = 35 bo‘ladi, Demak,

izlanayotgan son 35 ekan.

M a s a la Futbol maydoni yuzining 3 gismi o‘yin o‘ynash



iichun tayyor holga keltirildi. Bu 960 m2 ni tashkil giladi. Futbol
inaydonning yuzi gancha?
Y e c h i sh. Fatbol maydonning yuzini x bilan belgilasak, shart-

ga ko'ra bu maydonning 3—qismi 960 m2edi, shuning uchun 3—x =

960 tenglik o‘rinli boiadi. x ni topish uchun tenglamaning ikka-

la gismini iga boiish kerak. Demak, x = 960: i= 960 - 4.

320 <4 = 1280 m2 Fuatbol maydonining yuzi 1280 m2 ekan.

Berilgan kasrning giymati bo‘yicha sonning o°‘zini topishda ham
sonning kasrni topishdek, turli hollarni ko‘rib o‘tish magsadga mu-
vofiqdir. Sonni kasrga boiish ta’rifi butun sonlami boiish ta’rifidek
ilodalanadi. Bu goidani o‘quvchilarga alohida ta’kidlab tushuntirish
magsadga muvofigdir. Shundan keyin kasrlarni boiishga doir quyi-
dagi hollarni ko‘rib chigish foydalidir.

1. Kasrni butun songa boiish uchun kasrni 0‘z holicha, butun
sonni esa teslcari yozib, ularni o‘zaro ko‘paytirish kifoya:

54 51 _51_5
7" ~T774~7-4_28°

2. Aralash sonni butun songa boiish uchun aralash sonni no-
to‘g‘ri kasrga aylantirib, so‘ngra boiish kasrni butun songa boiish-
dek bajariladi:

25-1-19+1 19 1-19'1- 19
7' 7" 7 4 7-4 28°

3. Butun sonni aralash songa boiish uchun butun sonni o0‘z holi-
cha yozib aralash sonni noto‘g‘ri kasrga aylantirib, ularni o'zaro
ko‘paytirish kerak:

4:12=4.—<=4-—=—=2—=2—
5 5 8 8 8 2

4. Aralash sonni aralash songa boiish uchun ularning hap birini
noto‘g‘ri kasrlarga aylantirib, so‘ngra boiishni ikki kasrni o‘zaro
boiish goidasiga ko‘ra bajariladi:
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—_ — 13'7 91
S 7 5 7 523523115

6. 0 ‘nli kasrlar va ular bilan to‘rt amalni bajarish

0 *nli kasr tushunchasi XV asrda Samargandlik olim Ali Qush-
chi tomonidan kiritilgan. U o‘zining 1427-yilda yozgan «Hisobot
san’atiga kalit», «Arifmetika kaliti» nomli kitoblarida o‘nli kasr tu-
shunchasidan foydalangan.

T a ’rif. Maxraji o nyoki uning darajalaridm iborctt bo 1gan
kasr o nli kasr deyiladi.

0 ‘nli kasrlami bunday belgilash gabul gilingan:

—=0,1,—.=0,01,—%-=0,001;,—==0,3; =0,003; 2,15=2—
10 "'100 ’10%6 10 1000 100°

0 ‘nli kasrlarni maxrajsiz yozilganda verguldan o‘ngdagi birinchi
xonadagi ragam o‘ndan birlarni, ikkinchi xonadagilari esa yuzdan
birlarni va hokazolarni bildiradi. Masalan, 6,732 o ‘nli kasrda vergul-
dan keyingi sonlami turgan o‘miga garab kasr ko‘rinishda quyidagi-

cha ifodalash mumkin: — 3 2

10 100 1000
0 “nli kasrlar uchun quyidagi qoidalar o‘rinlidir:
1. Har bir o*nli kasr o‘zidan oldingi o‘nli kasrga nisbatan o‘n mar-

takattadir. Masalan, 0,001 =——;0,01 = :01=
1000 100’ 10

2. 0 ‘nli kasrlaming maxrajlari 10 ning butun ko‘rsatkichli dara-
jalaridan, suratlari esa bir xonali sonlardan iborat kasrlarning yig‘in-
disi shaklida ifodalash mumkin.

7. 0 ‘nli kasrlarni qo‘shisb va ayirish

Bu mavzu materialini bayon gilishdan oldin o‘gituvchi o‘quvchi-
larga maxrajlari har xil boigan oddiy kasrlarni umumiy maxrajlarga
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keltirib go“shish va ayirish hagidagi tushunchani misollar yordami-
tla ko‘rsatishi, so‘ngra o‘nli kasrlarni go‘shish va ayirish hagidagi
nazariy va amaliy bilimlami berishi magsadga muvofiqgdir.

1-g o ida. O nli kasrlarni go shish uchun bir xil xonalari o zaro
butun sonlar kabi qo Shilib, yig'indida kasrlardagi vergulning tagi-
ga to § Ti keltirib butun gismi ajratiladi.

Misol. 25 382

+ 7,200
32,582
2-goida. Onli kasrlarni ayirish uchun kamayuvchining tagi-
gci ayirluvchining verguliga to g rilab, o fin giymati bir xil bo 1gan
ragamlar bir-birini ostiga yozib ayriladi, so hgra ayirmani butun
gismi vergul bilan ajratiladi.

Misol
1) 14,273 2) 27,100 3)27,1 -3,275 =7?
~ 5,040 3,236
9,233 23,864

0 “nli kasrlarni ayirish jarayonida quyidagi hollar boiishi mum-
kin: ayiriluvchidagi kasr xonalarining soni kamayuvchidagi kasr
xonalaridan ko'p, kamayuvchi va ayiriluvchi o‘nli kasrlardagi kasr
xonalari soni bir xil, butun sondan o‘nli kasmi ayirish, o‘nli kasrdan
butun sonni ayirish.

8. 0 ‘nli kasrlarni ko‘paytirish

0 *nli kasrlarni o‘zaro ko‘paytirishni oddiy kasrlarni ko ‘paytirish
goidasiga asoslangan holda tushuntirishi lozim.
Misol

32.0, = = 384.

10 100 10 100 10-100 1000
Ko‘paytma kasming maxrajida nechta nol boisa, uni maxrajsiz
yoziladigan o‘nli kasrga aylantirganda shuncha kasr xonasi boiadi.
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10 ‘10 10 10 10-10 100

Ko‘rib o‘tilgan misollar asosida quyidagi goidalar tushuntiriladi.

1-g 0 i d a. O'nli kasrlarni o zaro ko'paytirish uchun ularning
suratlarini suratlariga va maxrajlarini maxrajlariga ko'paytirib,
ko paytuvchi bilan ko payuvchidajami nechta kasr xonasi bo 'lIsa,
ko paytmada shuncha xona ajratiladi. (Bu gap oddiy kasr shakdda
yozilgan o‘nli kasr hagida aytilgan.)

Masalan,

34-025=3—.— =— .— =0,85
10 100 10 100

2-g 0 i d a. o nli kasrlarni o zaro ko paytirish uchun ularning
verguliga e tibor bermay, butun sonlar kabi ko paytirib, ko payuvchi
va ko paytuvchida hammasi nechta kasr xonasi bo ‘Isa, ko paytma-
ning o ng tomonidan boshlab sanab shuncha ragamni vergul bilan
ajratib qo yiladi.

1) 3,021 2) 7,124
X 251 x 3213
3021 21372
15105 7124
6042 + 14248
7,58271 21372
22,889412

0 *nli kasrlarni o‘zaro ko‘paytirishda ko ‘paytirishning ko ‘payuv-
chidagi yigMndisiga nisbatan targatish gqonunini qoilanishga asos-
langan mulohazalarni ham olib borish foydali, buni quyidagicha
sxema orgali ham ko ‘rsatish mumkin. Masalan, 2,37 ni 2 ta birlik, 3
ta o‘ndan bir, 7 ta yuzdan biming yig‘indisi shaklida yozish mum-
kin. Yig‘indini biror songa ko ‘paytirish uchun har bir go*shiluvchi-
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ni shu songa ko ‘paytirish va hosil boigan ko‘paytmalarni qo‘shish,
ya’ni 2 birlikni 9 ga, 3 ta o‘ndan birni 9 ga, 7 ta yuzdan birni 9 ga
ko‘paytirib, ko‘paytmalami o‘zaro qo‘shish kifoya.

9 479 B f|1+1+f- el il ol lp 1l O

10 10 100 100 100 100 100 100 100J

A 9 9 9 9 9 9 9 9 9 9 2133
9+ G —— N bomems fomomem oo B e oo e = 21,33.
10 10 10 100 100 100 100 100 100 100 100

0 ‘nli kasrlami 10 ning butun ko‘rsatkichli darajalariga ko ‘payti-
lishni alohida koiib o‘tish lozim, ya’ni o‘nli kasrni 10 ga, 100 ga,
1000 ga va hokazolarga ko‘paytirish uchun bu kasrda vergulni 1, 2,
3,... ragam oiigga surish kerak. 0 ‘nli kasrlami 0,1, 0,01, 0,001 ga
va hokazolarga ko ‘paytirish uchun bu kasrlarda vergulni 1, 2, 3,...
ragam chapga surish kifoya.

Masalan: 1) 3,7 « 100 = 3,70 =100 = 370. Bu misolni quyidagi-
ciia tushuntirish mumkin: 3,7 ni 100 ga ko ‘paytirish uchun, goidaga
ko‘ra, 3,7 sonidagi vergulni o‘ngga qgarab ikki xona surish kerak edi,
ammo bizda verguldan keyin bitta son bor, xolos. Shuning uchun 7
sonidan keyin bitta nol qo‘yamiz. (Bu yerda o‘gituvchi o‘quvchi-
larga 3,7 soni 3,70 soniga teng ekanligini tushuntirish va kasr holga
keltirib ko‘rsatish magsadga muvofig.)

2) 45,76 w0,1 =4,576. Bu misolni quyidagicha tushuntirish mum-
kin. Buning uchun 4576 sonini 1 soniga ko‘paytirib hosil boigan
ko‘paytmada o‘ngdan chapga garab uchta ragamni - ikkala ko ‘pay-
luvchida ular nechta boisa, shuncha ragamni vergul bilan ajratamiz.
Shunday mulohaza yuritib, 45,76 ni 0,01 ga ko‘paytirishda 45,76
sonidan vergulni ikki ragam chapga surish kerakligini ko ‘rsatamiz.

Masalan: 45,76 «0,01 =0,4576.

9. 0 ‘nli kasrlami boiish

0 ‘nli kasrlami boiish mavzusida quyidagi uch hol ko‘rib o ‘tiladi:
1)  onli kasrni butun songa bo'lish. 0 ‘nli kasrni butun songa
boiish butun sonlarni boiishga o‘xshasb bajariladi, bunda qoldiglar
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borgan sari kichikroq ulushlarga maydalanib boradi. Masalan:
0,6 :4=0,60 :4=0,15.

1-goida. Onlikasrlarni butun songa bo 1ish uchun, butun gism
bo fuvchiga yetadigan bo ‘1sa, butunini kasr xona almashguncha
bo 1ib, so hgra bo 1inmada vergul qo ¥ib bo 1ishni davom ettirish

kifoya.
Misol

1) 25,232 25232 4000
24 6,308 2400 6308

12 12320

12 12000

032 0320

' 32 ' 320

0 0

Yugoridagi misol va goidalarni tushuntirish jarayonida o ‘gituvchi
o‘quvchilarga bodlish amalining ta’rifini va uni bajarish goidalarini
takrorlashi lozim.

2) butun sonni o nli kasrga bofish. Bu holni ham o‘gituvcl
o‘quvchilarga misol yordamida tushuntirishi kerak. Masalan:

51:0,17 =7

Bu misolIni yechishni oddiy kasrlarni bo‘lish qoidasi asosida ba-

jarib ko‘rsatadi.

51:0,17 =51: — =(51-100) :17 =5100:17 = 300.
100 v

Bu mulohazalarga ko‘ra quyidagi qoidani ifodalash mumkin.

Q oi d a Butun sonni o nli kasrga bo 1ish uchun bo fuvchidagi
o nli kasrni butun songa aylantirish kerak. Buning uchun bo quv-
chining vergul oxiriga suriladi va necha xona surilgan bolsa,
bo fuvchining o ng tomoniga shuncha nol qo {iladi hamda butun
sonni butun songa bofish kabi bajariladi.
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Misol
351 :2,7=3510:27=13)
25:6,25 = 2500:625=4.
Ogudi
3)  O'nli kasrni o nli kasrga bo'lish. Bu
¢'quvchilarga kasrni kasrga bo ‘lishning uruffliy”® 00
so‘ngra o ‘nli kasrlarni oddiy kasrlar holiga kelti
boiish usulidek ko'rsatishi magsadga muvofi*l
Misol

100 10 100-37 10
Bu misolni yana bunday yechib koisatishha® 1L

. — e = _ . B7=85 A
8,51:3,7 =8,51: " {/8,51 10}[37 . i g
Yuqoridagi misollardan ko‘rinadiki, oli *a Jfirudi
boiish uchun boiuvchida gancha kasr xonesi b°5_adiffiz>
va boiuvchidagi vergullarni shuncha xona ongl..;bo<gty
natijada boiuvchi butun songa aylanadi. Buning
chi va boiuvchi bir xil marta ortgani uchun 0 I1

10. Oddiy kasrni cheksiz davriy kesrgp™

2,73 oiili kasr berilgan boisin. Agar kasrniogl
gismiga istalgancha nollar yozib qo‘yilsa, lining 273%aam
di. 2,73 = 2,730 = 2,7300 =... = 2,7300...0.
cheksiz ko‘p nollari boigan o‘nli kasr kovVinishi®*
Masalan, 2,73 = 2,73000.... Bu yerda verguldan™."deyiW-
o‘nli xonalar mavjud. Bunday o‘nli kasr cheks®0 , yQsh®uni

Istalgan oddiy kasrni cheksiz o‘nli kasr ko'ri”s ‘gjgt™"7"el.
kin. Masalan, 3/14 sonini olib, uning suratini 0 &®1
ma-ket o‘nli xonalarni hosil gilamiz. Bunda 1
barcha o‘nli xonalari nolgateng boigan cheksiz® Iy 3‘\000—
da yozish mumkinligini qayd qilib o‘tamiz. M= ’ 3



borgan sari kichikrog ulushlarga maydalanib boradi. Masalan:
0,6 :4-0,60 :4 =0,15.

1-qoida. O nlikasrlarni butun songa bo 1ish uchun, butun gism
bo fuvchiga yetadigan bo isa, butunini kasr xona almashguncha
bofib, so'ngra bo'linmada vergul qoyib bofishni davom ettirish

kifoya.
Misol.

1) 25,232 25232 4000
J24 6,308 2400 6308

12 _ 12320

12 12000

_032 0320

' 32 £ 320

0 0

Yugoridagi misol va goidalami tushuntirish jarayonida o*‘gituvchi
o‘quvchilarga boiish amalining ta’rifini va uni bajarish qoidalarini
takrorlashi lozim.

2)  butun sonni o nli kasrga bo fish. Bu holni ham o‘gituvct
o‘quvchilarga misol yordamida tushuntirishi kerak. Masalan:

51:0,17 =7

Bu misolni yechishni oddiy kasrlarni boiish goidasi asosida ba-

jarib ko‘rsatadi.

51:0,17 =51: — =(51-100) :17 =5100:17 = 300.
100 V '

Bu mulohazalarga ko‘ra quyidagi qoidani ifodalash mumkin.

Q o i d a Butun sonni o hli kasrga bo 1ish uchun bo uvchidagi
o nhli kasrni butun songa aylantirish kerak. Buning uchun bo quv-
chining vergul oxiriga suriladi va necha xona surilgan bo ‘sa,
bo 1uvchining o hg tomoniga shuncha nol qgo yiladi hamda butun
sonni butun songa bofish kabi bajariladi.
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Misol
351 :2,7 =3510 :27 = 130,
25 : 6,25 = 2500 : 625 = 4.

3) O nii kasrni o'nli kasrga bo'lish. Bu holda ham o‘qgituvchi
0' giivchilarga kasrni kasrga bo‘lishning umumiy qoidasini takrorlab,
0'ngra o ‘nli kasrlarni oddiy kasrlar holiga keltirib, kasrlarni o‘zaro
bo'lish usulidek ko‘rsatishi magsadga muvofigdir.

Misol

851:3,7=— :— =8~— =— :37=85,1:37=2,3.
100 10 100-37 10

Bu misolni yana bunday yechib ko ‘rsatish ham mumkin:
8,51:3,7 =8,51 :y*-=(8,51-10): 37 =85,1:37 = 2,3.

Yuqoridagi misollardan ko‘rinadiki, o'nli kasrni o‘nli kasrga
boiish uchun bo‘luvchida gancha kasr xonasi boisa, boiinuvchi
va boiuvchidagi vergullami shuncha xona 0‘ng tomonga so‘ramiz,
uatijada boiuvchi butun songa aylanadi. Buning natijasida boiinuv-
chi va boiuvchi bir xil marta ortgani uchun boiinma o°‘zgarmaydi.

10. Oddiy kasrni cheksiz davriy kasrga aylantirish

2,73 o'nli kasr berilgan boisin. Agar kasrning o'ng tomonidagi
gismiga istalgancha nollar yozib qo‘yilsa, uning giymati o ‘zgarmay-
di. 2,73 = 2,730 = 2,7300 =... = 2,7300...0. Shuningdek, 2,73 kasrni
cheksiz ko‘p nollari boigan o'nli kasr ko‘rinishida yozish mumkin.
Masalan, 2,73 = 2,73000.... Bu yerda verguldan keyin cheksiz ko‘p
o'nli xonalar mavjud. Bunday o‘nli kasr cheksiz o nli kasr deyiladi.

Istalgan oddiy kasrni cheksiz o'nli kasr ko'rinishida yozish mum-
kin. Masalan, 3/14 sonini olib, uning suratini maxrajiga boiib ket-
ma-ket o'nli xonalarni hosil gilamiz. Bunda istalgan natural sonni
barcha o ‘nli xonalari nolgateng boigan cheksiz o ‘nli kasr ko ‘rinishi-
da yozish mumkinligini gqayd gilib o‘tamiz. Masalan, 3 = 3,00000....
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3,00000000... | 14
28 i0,214285714..

20
14

60
~ 56

_40
28...

Shunday qilib, 3/14 = 0,214285714...

Boiish davomida chiggan barcha goldiglami ketma-ket yozib
chigamiz: 2, 6, 4, 12, 8, 10, 2, 6... Bu goldiglarning barchasi boiuv-
chidan, ya’ni 14 sonidan kichik. Bu boiislming qgaysidir gismida
ilgari uchragan goldiq yana albatta uchrashi kerakligini bildiradi.
Bizda yettinchi gadamda 2 qoldiq hosil bo‘lib, u birinchi gadamda
paydo boigan edi. Bundan tashqari ilgari uchragan goldiq paydo
boigan zaxotiyoq undan keyingi qoldiglar ular avval ganday tar-
tibda boisa, shunday tartibda takrorlanadilar. Bizning misolimizda
2 goldigdan so‘ng 6 qoldig, undan keyin 4, undan keyin 12 kela-
di va hokazo, ya’ni biz qoldiglarning quyidagi ketma-ketligini ho-
sil gilamiz: 2, 6, 4, 12, 8, 10, 2, 6, 4, 12, 8, 10,.... Davriy takror-
lanuvchi qoldiglar gruppasi mos ravishda sonning o‘nli yozuvidagi
davriy takrorlanuvchi ragamlar gruppasiga olib keladi, ya’ni 3/14=
= 0,2142857142857142857.... Sonning o‘nli yozuvida verguldan
keyingi ketma-ket takrorlanib keluvchi bunday ragamlar gruppasi
davr deb ataladi, 0‘z yozuvida ana shunday davrgaegaboigan chekli
o‘nli kasr davriy kasr deyiladi. Qisgalik uchun davrni bir marta gavs
ichiga olib yozish gabul gilingan: 0,214285714285714285714... =
=0,2(142857). Agar davr verguldan keyin boshlansa, bunday kasr
sofdavriy kasr deyiladi, agar vergul va davr orasida boshga o‘nli
xonalar boisa, kasr aralash davriy kasr deyiladi. Masalan, 2,(23) =
2,2323232323... - sofdavriy kasr, 0,2(142857) - aralash davriy kasr,
2,73 = 2,73000000... = 2,73(0) aralash davriy kasrdir.
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11. Cheksiz davriy o‘nli kasrni oddiy kasrga aylantirish

Cheksiz o*nli kasrni 10, 100, 1000 va hokazo ko ‘paytirish uchun
chekli o‘nli kasr holatidagi kabi vergulni bir, ikki, uch va hokazo
xonao ‘ngga surish kifoya. Masalan, 0,1(23) x 100 = 0,123232323...
x 100 = 12, 32323232... = 12,(32). Davriy o‘nli kasrni oddiy kasrga
aylantirishni quyidagi misollar orqgali ko‘rib chigaylik.

1 Sonni oddiy kasrga aylantiring:

1) 0,(13); 2) 2,(273); 3) 0,2(54); 4) 3,254(9).

Yechish 1)x =0,13 = 0,131313... boisin. Sof davriy kasr
X ni shunday songa ko‘paytiramizki, natijada vergul kasr davri ga-
dar o‘ngga suriladi. Davrda ikkita ragam boigani uchun vergulni
0‘ng tomonga ikki xona surish kerak, buning uchun esa x sonni
100 ga ko‘paytirish yetarli, u holda 100-x = 0,131313... x 100 =

13,13131313... = 13,(13) I00x - x = 13,(13) - 0,(13). Demak,

99x = 13, bu yerdan x=—.
99

2)x =2,(273) boisin. Bu sofdavriy kasming davrida uchta ragam
bor. x ni 1000 ga ko ‘paytirib, 1000x = 2273,(273) ni hosil gilamiz.
Xuddi yugoridagiga o ‘xshash topamiz:

I000Ox-x = 2273,(273) - 2,(273), 999x = 2271, bundan

_ 2271 _ 757 _2 A1
X~ 999 ~ 333~ 333

3) x = 0,2(54) boisin. Bu aralash davriy kasrda vergulni o‘ng
lomonga shunday suramizki, natijada sof davriy kasr hosil boisin.
IUining uchun x ni 10 ga ko ‘paytirib go‘yish kifoya. 10x = 2,(54) ni
hosil gilamiz.

y =2,(54) boisin vayuqoridagilarga o‘xshash bu sofdavriy kasrni
oddiy kasrga aylantiramiz.y = 2,(54), bundan 100 y = 254(54), 10y

259 28
N

98
V= 254(54) - 2,54, 99y = 252, y =~ =" demak, 10x=—
99 11 11

blindan x = —-20.=
1
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4)  x = 3,254(9) deb 1000x = 3254(9) ni hosil gilamiz.y = 10X
belgilashni Kiritamiz, u holday = 3254,(9), bu yerdan 10y —y

32549(9) - 3254(9): y = 3255, 1000k = 3255, X = ReR = 3. >
1000 200

Endi quyidagiga e’tibor beramiz: iégg ;3,255 = 3,255(0) chek-
li o*nli kasr yoki davrida nol boigan cheksiz kasrni hosil gilamiz.

Demak, 3,254(9) = 3,255(0). Bu hol davrida to‘qgiz bo‘lgan
istalgan kasr ko‘rinishida yozish mumkin. Buning uchun davr ol-
didagi o‘nli ragamni bir birlikka orttirish kifoya. Masalan, 0,45(9) =
=0,46(0); 14,(9) = 15,(0).

Arifmetik to‘rt amalga doir misollar yechish

] 172--170- +3—
I-misol 6 3 12:29_
0,8-0,25 12
Yechish.
1) 172— 17O%+3—:(172-17o+3)+ 5.1 5
6 3 12 v 6 3+12
_B,10:4x5 g, 111
12 12 12
2) 0,8-0,25
3) 5— i — BS=A"N =29
12 5 12 12 12
N .
407— 38E :10,9+( : I_ ol- 42
2-misol 30 12J Uu 30 1 700
0,008
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Yechish.

14-25
1) 40— -38 — = (40-38) + -3 oy,
'3 T D 30 12 60
74-25 49
S S ——— = 1— ;
60 60
1
2HA-10 9— mIr=Ai®
607" 60 10 _ 60' 109 6

7 7 105-28 77
8 30~ 120 120

p 1749 7207
120 11 120 11-6;

7_8

5 +—_—= =
) 6 6

A O'R

8-

5

gl '~

6) 14 2=
3

w

90 00)
7) 3 :0,008 :E -125 = 28-25 = 700.

N
3-misol. 1—7 27+27135+r042} (4,2-1—3 =3.
20 V 2){ 40.
Yechish.
nNizZ -27="-2—=— o—_=-n =
20" 20" 10 20'10 20*27 2’

2) 2,7:1,35 = , 7.3 27 _W7_27.27 _27 20=2.
107100 10° 10~10'20” 10°27 ~

3 - +2=2-:
2 2

1 25 _2 2_4

4) 0,4:2
5'2~5'5_25;
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42

8-3

=3+

40 40 5 40 40
=3+— =3+-323"
40 8 '8
6) — .2-=— -— =-
25 °8 25'8 2
7 2—+—=3
2 2
( 2
45124375
amisol 178 3 135 4 g5 4 '--5-
5:9 3 12
Yechish.
2 1.2 95 15 _1
)451-=4—1°=22=-"=
3 2 3 23 2 '2
1 75 1 3
2) T—+3-— =7=4+3-=(7+3)+' 1.3
2 7100 2 4 V v2 4

=10+— =10+—=11—
4 4 T4

yul 7 %7
4 135 4 135 12

7 5 79 73 2

4
)129 12 5 45 20

517-11=17 21 17 20 34
20 *10 20 10 21 21.

6 05+1.5_ -1, 15 6+4-5 5
3 12 2 312 12 12
7 34 5_136-385_101 17

21 12~ 84 “ 84 _ 84

17
84



2 n

1,75 : ?175 18—
5misol 17 *(6,79:0,7+ 0,3) = 250.
--0,0325 :4
80
Yechish.
1)1,75:-=1— - =l-:-=--- =

371003 43 42 8

2) 1,75-1-=1— -l-=]--]- =--- =—&
8 100 8 4 8 48 32

_ 21 63 84-63 21
8 32 32 32’

21 7 21 12 33 9
3212 32 7 8 8

s 735 17 13 5-17-13
80 80 10000 80 400 400
85-13 72 9
400 400 50

)2 .4-9_1-_9.

0 50 4 200

5
9 9 9 200

7) =25,
8 200 8 9

79 7 _ 679 10_97.
100 '10 —100 *7 ~T6:
3 _ 100 _

9) (‘?ll+03——+__
10 10 10

8) 6,79:0,7 =6

= 10;

10) 25 « 10 = 250.
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Mustaqi yechish ischun misollar

Hisoblang (2.1-2.33):

1,4:
2.1. v . J. 16.
32-6-5—2>"":3
6 2 T11:
i \ f
oot 0 Y
,o \ AT y3 2 4
, 57 14
3 4 8+8
4
2.3. 4 3 4 1 J. 1.
12--37-42.4:
5 4 11 8
28414246342
24, ° 5 23 ;9.
1— 22—
16 4
1136-3;--9:22
2.5. J.
i 17— el 16
3 12 3y
2.6. 0,012, 0,04104 4560-42-, J.3—.

5 5,4 3 15



140— -138—1:18-

28. V. oo — —eee ] 50,
0.002
f 7 59 1
95— -93— -2-+0,373
29, 30 18 J. 23.865.
0,2

12--6-1-.52 13540111
6 27 4)

4
— . 3.5993.
2.10. 0.07
N N 3/\
fol 662" 61if 713 ws
I 30 18] 9 140 32 15
211, 0 T0 T T T e . J.38
0,04 64
(2,1-1,965): (1,2-0,045)  1:0,25
2.12. , J.6.
0,00325:0,013 1.6-0,625
10
17—8.25 J. 560.
213. 175 "
2.14. (10,5-2,04-0,1)-(6,25-0,2 +0,8:0,64). J. 53,3.
2N . 2A
2.15. 73 14 s V3
3— +4375 9
12
s15  OBAFO0S 6115,
18--1— ——2—
6 14 15 7
f 4 7A 1
58— -56— :0,8+2A-0,225
- 15 24 9 y 157
A g3 3 280
4'5
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46

6-4  :0,03 03 o
2.18. v N 2. 0.
265 m+:  188+2
V 25y 80
r \
7.7
2.10. 196 7.7 5695139, 3.228
V015 3 15y 225 23 45
/
2
220, - +0,228: 15091 L0360 0,305 :0,12
33 3-0,095
;. 152
76471
6,2:0,31-4-09 0.2+0,15 :0,02
2.21.
2+1— -0,22:01
1 33
1 +2'025
222.6:— 08— — _ ; /.11,
5 gy 0t
2 11 1+2,2-10
2
2.23. (7-6,35):6,5+9.9 g 20
1,2:3,6+1,2:0,25-1 69
16/ 24
E+0,1+E I - +0,1- 1— w252
2.24. 6 15 63
1 84"

o,5-§+o,25--|:[0,25--



225. 4

13,75+9 12 6,8-3 w—
+ —-27 = .

2.26. -
10,3-810 2
2179

0,4+|5-0,8 — -5:2 ;

N"3—3-1 156
2 6

J.5.

2.27. — . «7.8— .

7T ZA N
89-2,6 = :23
I 3 2

0,125:0,25 +1i 25 f
16 17

+1,9
228 (10.2:2,3)0,46 +1,6 20

8,8077
2.29.

:0,5. J.5—.
16

4,9 JA.

+
20- [28,2 :(13,333 w0, 0001)] -2,004 32

2.30.1)4,735:05+ 14,95 : 13- 2,121 :0,7. J. 17,94,

2) 589,72 :16- 18,305 : 7 + 0,0567 : 4.
3) 3,006 - 0,3417 :34- 0,875 : 125.

4) 22,5 :3,75 + 208,45 - 2,5 :0,004.
2.31. 1) (0,1955 + 0,187) : 0,085;

2) 15,76267 : (100,6 + 42697).

3) (86,9 + 667,6) : (37,1 + 13,2);

4) (9,09 - 900252) x (25,007 - 12,507).
2.32. 1) (0,008 +0,992) x (5 x 0,6 - 1,4);
2) (0,93 + 0,07) X(0,93 - 0,805).

3) (50 GQ0O- 1397,3) : (20,4 + 33,603);
4) (2779,6 + 8024) : (1,98 + 2,02).

J. 34,256675;
J. 2,98895;
J. - 410,55.
J. 0,000368;
11,25;

J. 0,125;

J. 2700,9;
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2.33. Davriy o‘nli kasrni oddiy kasrga aylantiring:

1) 0,(3); 2) 13,0(48);
4) 0,3(2); 5) 1,(4);

7) 0,71(23); 8) 2,(45);
10)11,(75); 11)3,1(44);

2.34. Ifodaning giymatini toping:

(.3 3N
10—148— -3
voo4 4]

0,2
172—170 —+ 3—
2 6 3 12 355
0,8-0,25 12
2152 2083+31
3 16 4 2.
0,0001:0,005
0012 004104 o0 /o1
5 5.4 3
7
8% -83—_ :2"
9 30 18] 3
0,04
r1403—7O -138 152 18-
v J.50:
6) 0,002
.
95— 93— «2—+0,373
- 30 18 4

no

3) 2,(123);

6) 2,333(45);
9)41,8519(504);
12) 35,73(4845).
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12t ¢t 5 a35+0111
27 4

9) 6
0,02
+ 112
o 0134+005 .
18— j—- —-2—
6 4 15 7
6— 3 — j-5—
5 " 14776
M (21-1,25):25
12) 18 3 14 3. Z;gg
(32 +4375:19%
112 vy 9
\
Sr2g T, 9213
1 V1 5 24
0.4
¥iy..400-1,5-18, r 1489
151—+1.4-1- 15
0
15 ?1
1 1+
1-2 1+ 2
1 1
16)'1+ 1 2 e 3.7
9_9-! 14271
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58-4---56—\ ): 0,8+ 2—;'-0,225

iy 1B 243
3 3
8—._
45
68, ,66,18 0 2-*3 us .
19). 40 + 32 5
0,04 32
o) (2:1-1,965): (12 0,045)  1:0,25
0,00325:0,013 1.6-625
20 - 38— 10,0+ *-t- 18 g
20) 30 12 8 30" 11 . 28525
0,008 88
/
24+124375"  275.1- w1
2) 7 ' 67
2 _1 8— -0,45 200
3 6 20
1
6-4 © :0,03 03--  u 120
22) / 1 n :2— U‘
31265 «4+- 188 2. 2 41
V™ 20 / 25 80
3:(0,2-0.1 34.06-33,81)-4
yy 3002:00) T

+
2,5-(0,8+1,2) 6,84:(28,57-25,15) 21.

3:2 0.09:70,15:2"

0,32+6+0,03- (5,3-3,88)+0,67 112



25)1— :2,7+2,7:1,35 +{/4,2-1— l;
20 40 1

\
3 1ol g 1793

y v40 30 3600 960
/ \
A0,216 2 " n, 196 7.7 211

. +0,695:1,39. J.

26) 10 :2?1-7,5:10
|

27)

4,5-1 —3,75 ]*— . , C
% J35- K 4 3060

29)-:-+0,228 1,5291 14,53662 0,305:0,12
3 3 3-0,095

8,8077 5
30) +4,9
20- [28,2 (13,333 10,3 + 0,0001)] *2,004 32:

6,2:0,31-—0,9 <0,2+0,15 :0,02

Vv 6 ;
31) (. 4 1
2+1—-0.22:0.1 ,
T 33
i+1. L
26 r° 8T A V4 TS T

2 1:i 1+2,2-10



1,75:—4,75 -1-
33) :(6,79:0,7 +0,3);

-1-70,0325 :400
80

1 n
4,5 47,375- 265 18-0,75/-2,4:0,88

34)- J.
17,81:1,37-23 —1—
376

121

N7-3—:0,13 (0,2-i -n
Vv 2 | 10 4 .445

35) |
45185 we- 14442 800

42 90

3-8. Irratsional sonlar

1. /i-darajali arifmetik ildiz.
Ratsional ko‘rsatkichli daraja

a 0 sonning w-darajali arifmetik ildizi deb (neN), «-darajasi a
ga teng boigan h> 0 songa aytiladi va b = 4yla orqali belgilanadi.

Ta'rif bo‘yicha: (y[a)n=a. H
a>0, meZ vaneiVbo‘lsa, LlaT soni a ning r —— ratsional
m

Ko Tsatkichli darajasixdeb ataladi, ya’ni ar- an =
Xususan, tfa = an . Ratsional ko‘rsatkichh darajaning xossa/an

butun ko‘rsatkichli daraja xossalariga o ‘xshash. a, b - ixtiyoriy mus-
bat sonlar, r va g - ixtiyoriy ratsional sonlar bo‘Isin. U holda:

m
1) (aby =arbr. Hagigatan, r = ry N<=N, meZboisin. U holda:
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Xususan Iav a
usu , I1— V

i il
2) 4 mq=a®ullandar= " Y-~ . Hagigatan,
a.II _al al
\4 y V.y
—ala"=a*fl= a a"
Y V

3) m= a9 (2) kabi isbotlanadi).
4) gcf,f = amg, bunda r=-}2‘><7=F Hagigatan,
\ \hi
ak a =Yy ?2
V) A
\Y

Yuqorida arifmetik ildizgata’rifberilgan edi. a>0dax =~ son

x* = g tenglamaning yagona nomanfiy yechimi ekanligi, shunrng-

dek, tigR va n-toq natural son boisa, X" = a tenglamaning yagona

yechimga ega ekanligi quyida isbotlanadi.

xn = a tenglamaning (bu yerda ae.R, neN) har ganday i w a
sonining n-darajali ildizi deyiladi.

1-te orema Har ganday a >0 hagiqiy son uchun har doim
xn=a tenglikni ganoatlantiruvchi yagona x > 0 haqiqgiy son mav-
JUdé- te orema Agar A natural son hech bir natural sonning
n-darajasi bo'lmasa, n[A soni irratsionalsondir.

53



I sbot Shartbo‘yicha A soni nomanfiy sonlarning 07, 17, 27,
k',... n- darajalar ketma-ketligida uchramaydi, demak, da butun

son emas. U kasr ham emas. Hagigatan, rfA = —boisin, deb faraz
gilaylik, bundapwagq lar o‘zaro tub vap 4 1, <7#2\ 0.U holda A — 2"

jrf vagn- o‘zaro tub, g 1boiganidan A soni gisqgarmas kasr boia-
di. Bu esa shartga zid.Demak, Ha soni faqgat irratsionaldir. Teorema
isbot gilindi.

3-teorema. Agar ~,q " |, gisgarmas kasrning surati va max-

raji anigq n-daraja bo ‘1masa, ildiz irratsional sondir.
Isbot. Teskaricha, ildiz ratsional sonn, deb faraz qgilaylik, ya’ni

b
p =a' q- bnboiishi kelib chigadi.Lekin shart bo‘yichap va q n-

{— = £ 5B(a, /j) = 1. U holda — = — , B(a",b") = 1va bundan
% q b

darajali emas. Demak, «—- irratsional son. Teorema ishot gilindi.
V?
4 -teorem a. Haqgiqiy sonlar sohasida toq darajali ildizfagat
bir gqiymatli va uning uchun ushbu tenglik o finli:

I  sbot x2ntl=4a a>0, (1) tenglama \/aeR uchun yagona y
chimga ega ekanligini ko ‘rsatamiz:

a) a> 0 boisin.U holda Vx < 0 son uchun x2'+1< 0 < a. Demak,
(1) ning mavjudligi 1- teoremadan ko'rinadigan, x =2+}j-a >0
ildizi uning yagona hagqiqiy ildizidir;

b) a <0 boisa, (1) ni (-x)2’+1=-a ko‘rinishda yozib olish mum-
kin. -a >0 boigani uchun, a) holga ko‘ra, oxirgi tenglama va, de-
mak, (1) tenglama ham yagonax = 2myj- a yechimga egadir.

\/aeR uchun x, = - 2#* -a va x2= 2#*j-a sonlai'i (1) ning
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ildizlari boiadi.Yuqorida isbotlanganlarga ko‘ra, X, = Xr Teorema
isbot gilindi.

Teoremadan ko‘rinadiki, \a" =a ayniyat n ning 1 dan katta toq
natural giymatlarida, ixtiyoriy aeR uchun o‘rinli. Agar n = 2m (bu
yerda meN) boisa, 2¢da2n = 2Ma\2n =\a boiadi.Demak, a >0

boisa, 2P6la2m =atenglik, a < 0 boiganda esa 2*la2n = -a teng-

lik o‘rinli.
I-misol. =N = = =Ne =7.
Agara<0,b<O0boisa, ab>0va =a/HH =VN'VH boia-
di.

2-miso 1 "~(-3)(—2) =7/}-3||-12| ="36 = 6.
2. Arifmetik ildizlarni shakl almashtirish

Ko‘paytmaning «-darajali ildizi ko‘paytuvchilar n-darajali ildi-

zlarining ko ‘paytmasiga teng: lja-b-...-c =tfa «Hfb-...-tic, (1) bu
yerdaa>0,b> 0,..,c>0.
Hagigatan, i 1
ra-b-...-c =(a-"*-...-c)« =an-bn c¢" =yfa-yjb )

B \a\" 4b, agar n- juft boisa,
Xususan , <ii*b =
jxtfb, agar n -toq boisa.

Ko‘paytuvchini ildiz ishorasi ostiga kiritish: a#tb =yja"b (a >0,
b>0). (3)

a ja
Kasrdan ildiz chigarish: g (@>0,b> 0). 4
Ildizni darajaga koiarish uchun ildiz ostidagi ifodani shu dara-

jaga ko‘tarish kifoya: i*faj =rfa™, (a> 0). (5)
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Hagigatan, (n/a)" =‘an’ -a "= ' =y[cl.
v

a sonning m- darajasining n-darajali ildizini topish uchun a ning
n- darajali ildizini m- darajaga ko ‘tarish kifoya, ya’ni n/a“'= (tfa)
(@a>0). (6)

Ildizdan ildiz chigarish uchun ildiz ostidagi ifoda o‘zgartirilmay
qgoldiriladi, ildizlar ko‘rsatkichlari esa ko‘paytiriladi: yjyfa =ryfa
(a> 0). (7)

_ ( i 11
Hagigatan, nly[a = (a)« =06"= =Ma..
V Yy

Har xil ko‘rsatkichli '<fa, \fc ildizlarni bir xil ko‘rsatkichli
ildizlarga aylantirish uchun n, m,..., K sonlarining umumiy karrali-
si (bo‘linuvchisi) bo‘lgan a soni topiladi. a - nu = mv =.. = kw
bo‘lsin, bunda u, v,..., w -go*‘shimcha ko‘paytuvchilar. Natijada il-

dizlar quyidagi ko‘rinishga keladi: Kd~, \[c"..
3-misol nfo> ,chunki VIO>n/3,10> 9.

3. Irratsional ifodalarni soddalashtirish

Sonlar, harflar va algebraik amallar (qo‘shish, ayirish, ko ‘payti-
rish,bo‘lish, darajaga ko‘tarish va ildiz chiqgarish) bilan tuzilgan ifo-
da algebraik ifoda deyiladi.

Ildiz chiqgarish amali gatnashgan ifoda shu argumentga nisbatan
irratsional ifoda deyiladi.

Masalan, 3- si3, g/5+n/a,n/a2- n[ab ifodalar irratsional ifoda-
lardir.

Irratsional ifodalar ustida amallar arifmetik amallar gonunlariga
va ildizlar ustida amal qoidalariga muvofiq bajariladi.

4-m i s 0 1 Darajani ildiz ostidan chigarisbda daraja ko ‘rsatkichi
ildiz ko‘rsatkichiga bo‘linadi. Chiggan boMinma va goldig mos tar-
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tibda ildiz ostidan chiggan va ildiz ostida golgan sonlaming daraja
ko‘rsatldchlarini beradi: \ja7e%~ = abc~5si'a2bA

5-m i s o 1 aubv.. cwifodali maxrajni w-darajali ildiz ostidan
chigarish (kasrni irratsionallikdan qutgazish) uchun ildiz ostidagi
kasrning surat va maxraji amy bmy,..., cnwga ko ‘paytirilishi kifoya:

4l as _3‘ am3ued3v _ ja5-c3uml3v 305 o3V gid-v
\cwv \cumdv-c3u-d3v V ¢3-d3 c-d

6-misol. Ja (a > 0) ildizni m-darajaga ko‘taramiz:

Agarm = kn + 1boisa, §jakl =akmc/ boiadi.
7-mis0 L lldizlarni ko‘paytirish va boiishj__

¥ =" N T ;=] — .
LB \Bm
8-m i s 0 1. Murakkab kvadrat ildizni almashtirish:
Ja+db \a+Ja2-b a-Ja2-b
2 \VJ 2

bunda A >0, B> 0, A2>B.

3.1. Ifoda giymatining butun gismini toping.
DaM0; 2) s¥0; ) sVis+ svE5; 4). 1524 + 5/2555;

S2V/IH3V/2; 6)9721- ;DY V8- 2VX;
8)47125+7222; 9)2178+2784; 10) svVA0KL +

3.2. Ifodani soddalashtiring:

D- 1=-2n/2+6; 2)— + 516 4;
3-8 5-n/24

AN 1 +ITAE T+9;, *)K  +20 -A .
5 16 5 12
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3.3. Sonlarni tagqoslang:
1V7+V3vajw; 2) 724 va >/16 + V8;

3) 2728+5 va V255; 4)"N32+ 2vad5+V2;
5) — —+5va n/49 +>/8; 6) *625 - 24/81 va V1!.
2V14

3.4. Kasr maxrajidagi irratsionallikni yo“‘goting:

D 2 « 2)—" o 3 —  4)2~]|~ .
Jlr+n VVT VV24 \fl +2°
« N n n 1 9

N5 Uba ALV 2 TN 6 5% v20-VIT

RAVAZLVERRS) VVs-V2' yv2iva
3.5. Ifodani soddalashtiring:

)(V7-5)-(5+V7); 2)(>/5T +2)-(2->/51);
3)V2+V9+4V2; AWT +27"2 +Js"zjl5 ;

5)V2-"8+77+2VI2; 6)p-"3-jn +Jn0O ;
(VI4 —5)-(5+~ 4)  ~(V23-4)-(V23+4)
7> (V2T-VTo)-(v21+Vio0);8) (V n-2)-("T +2)"'

4-8. Haqiqiy sonlar

1. Sonning moduli

a hagiqgiy sonning moduli deb,
[a, agar a>0 boisa,
la, agar a <0 boisa



munosbat bilan aniglanadigan \a\ soniga aytiladi. Uning asosiy xos-

salarini keltiramiz:

1) a<\a,; 2) \ab\ = \a\ m\b\; 3)\a +b\< \a + \b\
p it 5) \a-b\> \a - \b; 6) 0] = 0.
a H
4.1. Taqqgoslang:
1) |7,7|vaT, 2)- |-3,2| va -3,2; 3)|0|vaO0;
4) \a va 0, 5) 1-22,2l va22,2; 6)- 3 a vao;
7) 3|13| va 9; 8) —9 va |-9; 9) avalal;
10) |2,12| va-(-2.12).
4.2. Hisoblang:
DI5|x|12]| +]22[:]-2]; 2) 1-181 :|-6| + 12 —18|;
3)|36-54]:]-2]-19]| x -3|; 4)-124]|:|-6]-|-3|x]-8];
5) 12,2] - |3,6] X|-2]; 6) -|3,3| X5- 192 : |-2|.

4.3. Harflarning koisatilgan giymatlarida ifodaning giymatini hi-

soblang:

1) 2a\ +3FHa= -2,b =4

2) |-3al +5|]-26|a=-1, b= -3;

3)-\a\+3|-6la=1b=0;

4) |-5a| - 4]a mb\a=z3,b= -2;
|-5al| +|b-a]

5 -%6#5%’1 a=-1,0=1;
-8146+61+31a- bl

6) a=-4,6=1.
12a+3614a16 1

4.4. Ifodani modul belgisisiz yozong:

1) \x—1[; 2)|2*-5]; 3) |5-4x]|;

4)lic+ 5l; 5)-3x + 7); 6) 5x + \a- 1J;

7) - 8; 8) |-9x-7]; 9) I-5x-6|;

10) 3|x —9I; 11) —6|5x —4| +4;  12) X+ 1|+ |x- jJ;
13) |x-41-3]2 + Xx; 14) |3x-4| - X—5|;

15) |5x - 7| + |6x - 9|; 16) |-x + 5| + |4x - 2|.
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2. Haqiqiy sonning butun va kasr qismi

a sonining butun qismi deb, a dan katta boimagan butun sonlar-
ning eng kattasiga aytiladi va [a] yoki E {a) orgali belgilanadi. O'qili-
shi: «a ning butun gismi» yoki «antye a» (fransuzcha entiere - butun).

1- misol[42] =1[49]=4; [02] =1[099] = [0] =0; [-1,1]
=[-16] = -2;

.5 _4 3 . _
shukabi 10—+ 5—=16—bo‘lganiuchun 10—+5— ~I16-] #6;
5% g0 s %5

38 X[0.6] =38 X0=0; 10: *  2:[E] =2:[-E]

Sonning butun gismi quyidagi xossalarga ega:
1-Xossa. a 6eZboiganda, [a+ b\ = [a] + [b\ boiadi.
2-x 0ssa. a, b&R boiganda, [a + b] >\a\ + [¢] boiadi.
[8 + 20] = [8] + [20] = 28; [8,8] + [8,9] = 8 + 8 = 16;
[8,8+8,9] = [17,7] = 17. 16 <17.
d- [a] ayirma a sonining kasr gismi deyiladi va {a} orqali bel-
gilanadi:
{a} =a- [a] >0,0”{a} <1,bundaa=[a] + {a}.

2-misol. <15—1=—; {-19} = {-2 + 0,1} = 0,1.

4.5. Hisoblang:
1) [8.8]; 2) [5]; 3) [0]; 4y [0,6];
5) [-1.4]; 6) [-0.58];  7) H,4]; 8) [0,7];
9)[-0,1]; 10) [17]; 11) [-34]; 12) [15];

[m | [18] [9001 8]
13) oy 14) g 15) u 16) 33
4.6. Hisoblang:

Y
. - LA

1) 25 . 2)12 3)4 10
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= 4 4l 71
n odiel . 5 DAl 6B T
79 5 7 29
1] 71 189" 7
n 1530 7M. g st 1591, o 11897, 789
n 9 18 12 52 125

4.7. Hisoblang:
1) {2,2- 5}; 2) {-3,5 +5}; 3) {-5,5} + {6,2}; 4) {4,8}-{-3,8};

7)385 :0,sj: 8){0,7 1,9}

8 4
4.8. Tenglamani yeching:
[2x+9] =7, 2) [5x- 7] =6;
3)[-3x + 8]= -4; 4) [9-x] = -4;
5) [I,5x + 2,5] = 4; 6) [0,4x- 8,2] =7,
7) [-3,3 +x] = 11; 8) [3-x] = 14
9 ¥ =710 %% 10

3. Proporsiya

aeR, b e Rva b* Oboisa, Eifodaga nisbat deyiladi.

Ikki nisbatning tengligi proporsiya deyiladi. Proporsiya umumiy
holda

—=—vyoki (a:b = c:d
— yoki ( )

ko‘rinishda yoziladi, bunda b * 0,d * 0. a, d lar proporsiyaning
chetki hadlari, b, ¢ lar esa o fta hadlari deyiladi.

Proporsiyaning chetki hadlari ko paytmasi o rta hadlari ko payt-
masiga teng, yahia md =b mc.

1-misol. 3:x =5:10 proporsiyaning nomaium hadini toping.

Y echish. Yugoridagi qoidaga asosan 3- 10 = 5 <X, yoki 5x =
=30, X = 6;

2-miso18:10 =x:5proporsiyaning noma’lum hadini toping.
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Yechish. 10 x =85, yoki I0Ox =40, x = 4.
4.9. Quyidagi nisbatlardan proporsiya tuzish mumkinmi:

1)21 :28 va 36: 48; 2)35:21val:®6;
3)18:10va9:5; 4)0,1 :0,02va4 :0,8.
4.10. Proporsiyaning noma’lum hadini toping:
1) 14 :5 =x: 10; 2)54:3 =x:9;
3)12:x=6:9; 4)3:x =9:4;
5)x :24 =12 :6; 6)x :6 =7:21.
7)38: 15= 19 :x; 8) 11 :4=8:x;
9)x:—m —:1—; 10),:11=1f :2Z;

5 2 5 6 5 9

8 2 7 4 19
11)5— x=1—2—; 12)3-:x =0,7: —;

12 3 6 9 5

7 15 3 4
13)4— :— =x:0,5; 14)5-:4 =x:-:8;

12 4 2 9
i%ﬁi .0,i7: A—:x; 1%)§£ :4ﬁ = 1L:x;

20 9 41 12 2

17)14,5:x =4,2:3,3; 18) 26,2 :x =13,1:0,2.
4.11. Proporsiyadan X ni toping:

N6*: 15=9: 10; 2) 14x :5=21:8;
3)51 :3x= 17:5; 4)49 :5x=7:8;
5) 79 :30 = 12x : 6; 6) 33 :7=12x:5;
7) 14 :50 = 12 : 3x; 8) 90 :25 =12 : 9x;

7 7 4 4 8 7 7 3
N 5r Vo6 1006i | * 4 = 4 4
I 2~2:3—x=4—:2—; 12)1— :2— x=5—:0,44.

9 13 21 5 20 10 12

4. Protsent (foiz)lar

Berilgan sonning bir protsenti (foizi) deb, uning yuzdan bir gis-
miga aytiladi va % bilan belgilanadi.



Masalan, p sonning 1% i Iz—)%kasrni bildiradi.

1 15
Demak, 1% = -——,15% = --——-- , 15% = -=—--
100

Protsentlarga doir 4 xil masalaga duch kelamiz:
1) sonning protsentini topish;
2) protsentiga ko‘ra sonni topish;
3) ikki sonning protsent nisbatini topish;
4) murakkab protsentga doir masalalar.
I-masala. asonining b % i boigan x sonini toping.
=t oo
100 100
Masalan, 520 ning 15% i quyidagicha topiladi:
520-15 _ 7800 _ ?s
100 - 100 -
2-masala Sonning b% \ A gateng. Shu sonni toping.

bo‘lagi A gateng boigan x son x = ~ .——boiadi.

100

Masalan, sonning 80 % i 36 boisa, sonning 0°zi: X = sy =45,

3-ma s a la. a soni h sonining necha protsentini tashkil etadi. Bu
yerda a sonining b soniga nisbatini protsentlarda ifoda gilish kerak:

X ---100.
b

Masalan, kollejda 1200 nafar o‘quvchi boiib, 300 nafari gizlar.
Qizlar kollej o‘quvchilarining necha protsentini tashkil giladi?

-300-100 _ e
1200

4- m a s a la Bank mijozlarigap % foyda beradi. Mijoz bank-
ka a so‘m pul topshirsa, n yildan so‘ng mijozning puli necha so‘m
boiadi?

Y echish. Bankka a so‘m qo‘ygan mijoz 1yildan so‘ng
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N, :a+-a— p=a 1+
100 100
so‘m, 2 yildan so‘ng

N \2
A2=Nt+, *p-a 1+-
100 100
so‘m, 3yildan so‘ng
N n3
N,=N7+"" m=a 1+-
100 100

so‘mga ega boiadi.
Shujarayonni davom ettirib, ?nijoz n YHdan so‘ng
N=a 1+-
100
so‘mga ega boiishini ko‘ramiz. Oxirgi tenglik odatda murakkab
protsentlar formulasi deb ataladi.

4.12. Kasr ko‘rinishida ifodalang:
1)8%; 2)19%; 3)26%:;
4) 0,25%; 5) 0,98%); 6) 5,2%;

7) 542%; 8) 38%j; 9) 214—%);

10 ; 11) 2572% ; 12)0,189%.

) 4 ) 257 % ) 0

4.13. Foizlarda ifodalang:

1)0,6; 2)3,12; 3)7,9;
4)16; 5)41; 6)7";

) ) 5 ) 5
7) 58; 8) 43; 9) 36;

10) 6—9; 11)5,22; 12)0,69.
4.14.1) 1ning 5 ga; 2) 8 ning 3 ga;
3) 6 ning 5 ga; 4) 14,5 ning 25 ga;
5) 2,2 ning 1,16 ga; 6) 0,52 ning 12 ga;
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1 .2 1 1
7) 41- ning — @ga; 8) 4—ning 2—ga protsent nishatini toping.
) 5 g 15 0a; 8) 5 g 5 gap ping

4.15. aningp % va q % ini toping:
l)a=25;p =5 q=4 2)a=124;p =24, q = 30;

a=175/2=4-,q=9, 4)a=1,775;p = 222, q = 138,

4.16.j? % i a gateng boigan sonni toping:

D/?=12,a=44;2)p =0,7; « = 2,36;

3 )= 85;a=10; 4)/? =25;a=1,55.

4.17. Ishchi 600 000 so‘m maosh oladi. Ishchining maoshi dast-
lab 20% ga oshirildi va yana 20% ga oshirildi. Ishchining maoshi
uccha % ga oshgan?

4.18. To‘g‘ri to‘rtburchakning eni 100% uzaytirildi, bo‘yi esa
10% qisqartirildi. Uning yuzi o‘zgaradimi? Agar o ‘zgarsa, ganchaga
0‘zgaradi?

4.19. Meva quritilganda o‘z og‘irligining 79% ini yo‘qotadi.
36 kg quritilgan meva olish uchun necha kg hoi meva olish kerak?

4.20. 20% ga arzonlashtirilgan tovar 22000 soinga sotildi. To-
varning dastlabki narxini toping.

4.21. Kollej binosi sirtining 84% ini bo‘yash uchun 24,5 kg
bo‘yoq ketdi. Kollej binosi sirtining gqolgan gismini bo‘yash uchun
gancha bo‘yoq kerak boiadi?

4.22. Xalq banki yiliga 18% foyda toiaydi. Omonatchi kassa-
ga 2 000 000 so‘m qo‘ydi. Besh yildan keyin uning kassadagi puli
necha so‘in boiadi?

Il bob bo‘yicha test topshiriglari

1. Ifodaning giymatini toping:
18 x36- 16 x36+24 x27-25 x24-21 x5

A) 45 B) 15 C)o D) 115
2.17827516 son quyidagi sonlardan gaysi biriga goldigsiz boiinadi?
A)3 B)10 C)4 D)5
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3. Quyudagi sonli ketma-ketlikdan gaysilari tub sonlardan iborat?

1)0,3,5,7,11 2)1,3,5,7,13 3)3,5,7,9,11
4)2,3,5,7,17 5)3,5,17,19,381

A) 12 B)2; 4 C)5 D) 4
4. 840 va 264 ning umumiy boiuvchilari nechta?

A)9 B) 4 C)6 D) 7

5. Qaysi juft sonlar o‘zoro tub sonlardan iborat?

A)8;14 B) 11; 12 C)12; 35 D)12; 34

6. 21 va 35 sonlarining EKUKI bilan EKUB ining yig‘indisini
toping.

A) 108 B) 110 C) 112 D) 109

7. 72 va 96 sonlarinig EKUKining EKUBga nisbatini toping.

A) 10 B)0,1 C)9 D) 12

8. 18 va 12 sonlari EKUKIining EKUBga ko‘paytmasini toping.

A) 220 B) 218 C) 214 D)216

9. 108 va 135 sonlarining EKUKining 12 va 54 sonlari EKUKga
nisbatini toping.

A) 8 B) 5 C) 12 D) 6

10. Dastlabki 30 ta natural sonlar ichida 6 soni bilan o‘zaro tub
boigan sonlar nechta?

A)7 B) 8 c)9 D) 10

11. [4:8] kesmada nechta o‘zaro tub sonlar jufti bor?

A)5 B) 6 C)7 D) 4

12. 0,6 gateskari sonni toping.

A)-0,6 B)I,(6) C)0,4 D) —6

13. 0,8 ga teskari boigan songa garama-garshi sonni toping.

A)-0,8 B) 1,25 C)-1,25 D)-1,2

14. Hisoblang: 0,(8)+ 0,(7).

A) 3 B)I,(6) C) 1,25 D) 1,(5)

15. m = 0,22(23), n = 0,2(223), 1= 0,222(3) sonlarini o‘sish tar-
tibida yozing.

A)n<m <1 B)l<m<n C)m<n<Il D)m<Il<n
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16. Quyidagi oddiy kasr ko‘rinishida berilgan sonlardan gay-
silarini chekli o‘nli kasr ko‘rinishiga keltirib boimaydi: 1) 7/32;
2) 11/160; 3) 5/48 4) 5/14.

A)2;3 B) 3; 4 C)4;l D)I;2

17. Agar x natural son boisa, quyidagi sonlardan qaysi biri al-
batta juft son boiadi.

X(X+1)(x +2) X(x+1)(x +2) X X(X +1)(x +2)
2 3 2 4
18. V4_1_(_)“ 5y'h ‘?+4— ]1—n| hisoblang.
A) 3 | B) 4~ C)5j D) 71

19\ I\'b> N2\ J1\ ni bisoblang.

A loi B)11 C)9l D)7l
20. g—va 2—sonlar orasida maxraji 30 ga teng nechta kasr bor.
A) 1l B) 2 C)4 D)5
Ao 3,12-595-4,44 ., ,
21 . ---------——- i hisoblang.
2,21-5,95+151
Al B) 2 C)| D)I|
244-395-151 . ..
: ni hisoblang.
244 +395-243
Al B) 2 C)3 D)I|

23. [(1,2:36) + 0,3] x 9 ni hisoblang.

A) 1485 B) 15 C) 150 D) 15

24. 3,4(3) davriy kasr gaysi oddiy kasrga teng.
13 w3 y oy 2 w13



111 BOB. BIR O‘°ZGARUVCHILI KOTHADLAR
I-8. Kompleks sonlar
1. Algebraik shakldagi kompleks sonlar va ular ustida amallar

Kompleks son hagida gapirishdan avval ushbu tenglamaning ye-
chimlarini ko‘rib chigamiz: x2+ 4 = 0; tenglamani yechish jarayoni-
da X =n/-Tva x2=- 2  «sonlar» hosil boiadi. Haqiqiy sonlar

orasida esa bunday «sonlar» mavjud emas. Bunday holatdan qutul-
ish uchun -1 ga son deb garash zarurati paydo bo‘ladi.

Bu yangi son hech ganday real kattalikning o‘Ichamini yoki uning
0‘zgarishini ifodalamaydi. Shu sababli uni mavhum (xayoliy, hagigat-
da mavjud boimagan) birlik deb atash va maxsus belgilash gabul
gilingan: V-T =r1. Mavhum birlik uchun i2= - 1tenglik o‘rinlidir.

a + bi ko‘rinishdagi ifodani garaymiz. Bu yerda a va b lar istal-
gan hagiqiy sonlar, i esa mavhum birlik. a + bi ifoda hagiqiy son a
va mavhum son bi lar «kompleksi»dan iborat boigani uchun uni
kompleks son deb atash gabul gilingan.

a + bi ifoda algebraik shakldagi kompleks son deb ataladi, bu
yerda aeR, beR, i2= - 1 Bu paragrafda a + bl ni gisqalik uchun
«kompleks son» deb ataymiz.

Kompleks sonlarni bitta harf bilan belgilash qulay. Masalan, a +
bi ni z=a + bi ko‘rinishda belgilash mumkin. z =a + bi kompleks
sonning hagiqiy gismi a ni Re(z) bilan, mavhum gismi b ni esa Im(z)
bilan belgilash gabul gilingan: a = Re(z), b =Im(z2).

Agar z =a + bi kompleks son uchun b =0 bo‘lsa, hagiqiy sonz =
a hosil boiadi. Demak, hagiqgiy sonlar to‘plami R, barcha kompleks
sonlar to*plami C ning gism to‘plami boiadi: ReC.

1- misolZ=1+Ai2z2=6- i,z3=4,2, z4= 2i, z5= 0 komplek:
sonlarning hagigiy va mavhum gismlarini topamiz.
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Y ec hish Kompleks son hagigiy va mavhum gismlarining
aniglanishiga ko‘ra, quyidagilarga egamiz:

Re(z,) = 1; Re(z2 = 6; Re(z3 = 4,2; Re(z4 = 0; Re(z9 = 0;

Im(z,) =4; Im@z2 = - 1,Im(z3 =0; Im(z4 = 2; Im(zH = 0.

Kompleks sonlar uchun « < » ,«> » munosabatlari aniglanmay-
di, lekin teng kompleks sonlar tushunchasi kiritiladi. Haqigiy va
mavhum gismlari mos ravishda teng boigan kompleks sonlar teng
kompleks sonlar deb ataladi.

Masalan, zl=2,5 +ii va 22=i+0,8/ sonlari uchun Re(z) =

=Re(zd = 2,5, Im(z,) = Im(z2 = 0,8. Demak, zl =z2
Bir-biridan fagat mavhum qismlarining ishorasi bilan farq qi-
ladigan ikki kompleks son o zaro go $shma kompleks sonlar deyila-

di. z =a + bi kompleks songa qo‘shma kompleks son z =a - bi
ko‘rinishda yoziladi. Masalan, 9 + 5/ va 9 - 5i lar qo*‘shma kompleks
sonlardir: 9+5/=9- 5/. Shukabi z sonigaqo‘shmasonz =zboia-
di. Masalan, 9+5/=9- 5/ =9+ 5/+a hagigiy songa go‘shma son a
ning o‘zigateng: a=a+0 i=a-0-i =a-*Lekin bi mavhum songa
go‘shma son bi =-bi. Chunki bi =0+bi=0-bi =-bi, a, beR.
Kompleks sonlar ustida arifmetik amafar quyidagicha aniglana-
di:
1) (a + bi) + (c + di) = (a+c) + (b + d)i;
2) (a + bi)- (c + di) = (a- c) + (b-d)i;
3) (a + bi) m(c + di) =(ac- bd) + (ad + be)i:
a+bi _ac+bd be-ad
c+di c2+d2+ c2+d2'
2-misolZ=1+2/z2=2- | kompleks sonlami 1) qo‘shing;
2) ayiring; 3) ko‘paytiring va boiing.
1)z, +Z22=(1+20+2-) =1 +2)+(2- 1)/ =3+
zrz2=1+2)-2-h=1- 2)-2+1)/=-1- 3l
)z, ¢22=(1+202-/) =L *2+2 )+ (L «(-1) +2 «2)/;
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z, 1+2/ 1-2+2 (-1) 2-2-1-(-1)

Jz2 2-1  22+(-D! 22+ (-1)2
z =a + bi kompleks songa garama-garshi boigan yagona kom-
pleks son mavjud va bu son z =-a - hi kompleks sonidan iborat.

1.1. Kompleks son z ning haqigiy gismi Re(z) ni va mavhum qis-
mi Im(z) ni toping:

1)z=2+ 3i; 2)z=4 +5i; 3)z=0,2- 4i
4)z= -3i+5 5)z=-5+09i 6)15;
7) z = 22i; 8)z=6- 0,2i; 9)z=- 3- 3j

10)z=——, )z=--—=; 12)2=——]
3 7 5 29 57

1.2. Agar:

1) Re(z) =9, Im(z) = 4; 2) Re(z) = 5, Im(z) = 0;

3)Re(z) = - 7,Im(z) =0,7; 4) Re(z) = - 5, Im(z) = —6;

5) Re(z) =22, Im(z) = - 8;6) Re(z) =0, Im(z) =51 boisa, z kom-
pleks sonini algebraik shakldayozing.

1.3. Teng kompleks sonlami toping:

.28 1. .31
4+0,1f;0,6-0,2i;— +—1i;1-0,7i;-—--- [:05+2/
7 10 5 5
1 7 21
4,2-1,5/;—1-2,55+1/;1 /;—1,1—0,5/;———————?’/.
2 10 5 2

1.4. Agar:

1)z=-5+5/;2)z=-2'3)z=8+1,
4)z=2-5/;52=23;,6)z =0;
7z=-3-2/,82z=3;9z=12+4l,

10) z=3+5/;11)z= 1,(6); 12) z= - 0,(8) - 4,(6)/boisa, z n

toping.
1.5. Yigindini toping:
N@+4h)+(®6- ) 2) 4 + (-1 +20;
3)(5+8)+(3-90; 4) (3,5- 6/)+(1,5- 4/);
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5 ©@+20+(-5-10); 6) (3+20+ (3- 20;

7)(-5+0+ (6-20; 8) 9/ + (-8 + 60;
9)-2,5+ (6,5- 70; 10) (30 + 90 + 6¢;
1)-Si + (2- 90; 12) 16 + (28 - 110-
1.6. Ayirmani toping:
1) (2+ 30-(5-70; 2) (-6 +3)/-(6,2 +0;
3)(4+60- (3¢+7); 4) (0,(5)+ 40-(12-120;
5(0,2+30- (48+60; 6)/- (5/+9);
Nz=1- 8) 2 = 11708,
2 2
53 Z= _V__?f?___l_\_{_r]_; %Z = V3 n- \
2 2
.1

Iz =2/ 12)z = l|2—,
1.7. Ko‘paytmani hisoblang:
1) (4 +70(1 +0; 2) (3 +40(2 - 30;
3)(4+70(1-0; 4)4 (6,2-20;
5 (9-30(2-30;  6)(5- 20(2/+5);
7) (-2+ 0(2 + O; 8) (-3 +0(3-/);
9) (4,(1)+ 30(2 + 0 10) 0 «(4,5-));
11) (1-0(1- 0; 12) B +/)(-1 + 30;

1—.n/3 £ VnYV3 i
13)0+0 3 h'z, 14)\ 2 +12,\/2 2

1.8. Ikki kompleks sonning boiinmasini toping:
Dr,=1-ivaz2=1-1i;2)z}= - 2vaz2=i;
3)z =1vaz =-/;4)z = - 3- 4/vaz2=2+ 3/,

5Z=1+i va z22=2+/"°

6)2’211/33 Vu v 3
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1.9.z., z, kompleks sonlar benlgan. Ular ustida quyidagi amallar
ni bajaring:

zi -
Z\ + 22>7\ Z2wZ\ 'Z2> TZ\ 22

Z2
)4 =-3+2i,22=4- i 54 =14—32,27=2,6- 4z
2)2Z =4 + 5z2,22= 4 - 5z 6)z, =3+ 8zz2=4- 5z
3)z, =5+ 2z,22= -5 - 2z 74 =5- 22,22= 3 + 4z
4)z,= -3 + 2,22= -2 - 3z 84 - -2 +32,22=5- 2z
9)Z = -3 +4z,22=17 - 4z 15)z, =2+ 4z,22=7 + 4z,
10)Z4 = -2 - 4z,22= 1+ 3z 16) z1= -6 + 22,22=4- Z
11)zj=5- 3z,z2= 8 - 4z 174 = -3 +22,22=5- 7
12)Z = - 5+ 2/,22= 8- 9z 18)4 =4 + 2z2,22= 4 3z,
13)z, = 4 —52,22=42 - 3z 19Yzj=7+222,=5+71%

14) Zj = 14 + 3z,22= 21 + 3z 20)zj = -3 +2z22=1- i



2. Trigonometrik shakldagi kompleks sonlar
va ular ustida amallar

Ta’rif \la2+b2 manfiy boimagan, haqigiy sonni z =a + bi
kompleks sonning moduli deyiladi va \A = \a+b\ kcrrinishda belgila-
nadi, ya’ni |z |=-Ja2+b2.

xOy to ‘g ‘ri burchakli Dekart koordinatalari siste- |
masini olib, Ox ni haqiqgiy o‘q, Oy ni esa mavhum M(a, b)
0‘q deymiz. Koordinatalari a va b haqgiqgiy sonlar- B~
dan iborat boigan Mnuqtani olingan koordinatalar
sistemasidagi tasvirini yasaymiz. Mnuqtaniz = a +
bi kompleks sonning geometrik tasviri deyiladi. o IS A

OIT vektorning Ox hagigiy o‘gning musbat 5-rasm
yo‘nalishi bilan hosil gilgan burchakni z =a + bi '
kompleks sonning argumenti deyiladi va tp- argz kabi belgilanadi.

OAT vektorning uzunligini r orqgali belgilasak, r =| z |=\ja2 +b2.
Buni e’tiborga olsak, shakldan OA =a =rcosip OB = b = rsin”®, u

holda z = a + bi = r(cost/> + /fsinr/?), <p:arctg;, r(cos(p + ¢sin®)

ifodani z = a + bi kompleks sonning trigonometrik shakli deyiladi.

z = a + bi algebraik shakldagi kompleks sonni trigonometrik
shaklga keltirishda a va b laming ishoralariga va a = rcoscp, b =
rsin<p tengliklarni e’tiborga olish kerak.

Trigonometrik shakldagi kompleks sonlar uchun quyidagi formu-
lalar o ‘rinli:

1) \/(neN) (cosa + /sina)" = cosna + isinna (Muavr formulasi);

2) —(l— c0s©, +sine? )\

r9<c‘a;:§:§.a‘@,'-E“"S(“‘pﬁ“s'” (-2

(lldiz chiqarish), k - 0,1,2, - 1.
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Misollar 1)z= 1+/sonnitrigonometrik shaklda ifodalang.
A\Z\=\ +i\=yIx2+y2 =VI2+12 =>/2, $P=";

cosfil=X=_2 = V2 gn@= V=_L.-V2.

2\ V2 2 Iz| v2 2"

f
1+ 15z |(cos (p+isin (p) =72 O(BZl-hls:inE_\;v
\Y} 4 4]

2) 5/ sonni trigonometrik shaklda ifodalang.
N

|5/1=50>=",5i :5fcosE+1'sfn7—T
v 2 2

3 )X, yeR deb faraz qilib, x + 8i + (y- 3)/ = 1tenglamadan x
_ylami toping.
Ax + 8/ +yi-3i= I=>x +yi=1-5/0x =\\y=- 5V
4) (3:4N)(2 _q_ ;s?)-i-d-'-ZX-z-—t-/& ni hisoblan%
2+/ 2-1
a(3-4/)(2-7) @+4N)(2+i) (3-4z)(2-1)2 (B+4N)(2+1)2
2+/ 2-2z 2+NH(2—h 2-1(2 +1i)

5 z=a +6,/, 22=92+ 6,/, boisa, z, -z2=z, -z2 boiishi
isbotlang.
Az,z2= (ajfl2- 6(62 + (a,a2+ 6,2/,
z,°z2=(a,a2- \b 2) + (aj62+ a2ox) /;
V z2=((ai~b,i) +(a2+b2)) = (a,a2- 6,62) + (a,b2+a%,)/;

bulardan z, «z2 =z, +z2 kelib chigadi. V
(\+N\~

6) Amallarni bajaring: —----—

(1-n"-
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ik T

0+0"  1ti (1+02

A . oM+ ) - i+0 -
(1-r -~ DT oo U7
i2i'snl

@+n=T 11+¢).V
Vv

1) z2+ z = Otenglamani yeching.
A z = a+bi boisin, u holda z =a—biboiadi.
(a + bi)2+ (a- bi) =0=>a2+2abi- b2+a- bi=0
(a2+a - €2 + (2ab-b)i = 0 <>

a+a-b =0 o 1)=0= b=0,a-+:

[2aé-é& =0
a) b=0boiganda, a2+ « = 0=i>@l=0v a2—- 1)
b) a=2boiganda, b =" ”blzj/]\/%'bz:___n/i
\Y% Yy

i ,73 i 73 .
Demak, 2:0,22:-I,23:|—+'|— ,z4.:|—-z— lar berilgan

tenglamaning ildizlari boiadi. V
8) z = 1- isonni trigonometrik shaklda yozing.
Afl=1,e = - 1boigani uchun:

r =sjal+b2 —/l+1 =n/2,cos (p=—=-—+==——sin(p—— =
) ® T v2 2 ® n2
\i2 b In z* In .. In\
_____ = —=>R%argz = — ,Z:|-Z:V£ cos-——--jsin— .V
2 2 4 I 4 4y

9) Agar zu-1 =1 boisa, 280+ --iL- ni hisoblang.
1 ..n/3 1 ..n/3

Az+I=1=>7 -7 +| =0=>7, =-—i— ,z2=—+i
1 2 2 2 2 2

z,'9ni hisoblash uchun zt ni trigonometrik shaklga keltiramiz.
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@ - arg =arctg(-n/3j =— ,chunki sinq]= eos<d A2

shu kabi <@ =argz2=arctg>/3 = —.

Demak. 3
. \ 1990
Z, = Cos-—--n'sin— 1™ = cos----hzsin—
3
5-1990n .. . 5-1990n 2n . . 2n_ 1.8
-C0S irsin

—=C€0S-----/SinN— = ------ \-i----
3 3 2

1 e 1 >B8 z0 j
1990 7\ 2 3’1 739

Shu kabi zje+ |90 ni hisoblashni o*quvchiga goldiramiz. V
zi

10) >/-2 + 2/ ni hisoblang.
i2
Aa=-2,& =2bo‘lganisababli r =>/8,c 0 s = ----'--,sin(p=—F).

Bundan

tp:%f - P di= /é)\ cos I 41sin 34

A _ N
>[-2+2/ = 3>/8 (:os21 +1ism 3
| 4 y
N
31 +2Kn il:+ 2KnN
cos- -+/sin , k=0,12.
3n- 3nn

=V2 cosIL- +/sm 4 =>/2 cos”—+z’s'mE
3 3 4 4
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V2 J
r 342 /
. 1Itt A i
a:,=V2 cos- -+1sm -4j COS------- zsm----—-
v 4
Vv
\\
. / I
=42 cos im +ism Tm ~ =42 coszsin—
v v 12 12, v 12
3m A
—HAL WA 1971 . 19717
-42  cos- -+ 1sm -41 cos-----+iSin
v 12 12 4
\ / w
=42 cosi2TT-— +/sin 2n -~ =42 cos2igin 21" v
I 12/ 12, 12 12
1.10. Quyidagi sonlami trigonometrik shaklda yozing:
1)2; 2)-2; 32z, 4)-21,

51 +i;6)- 1+/,7)2- 2/; 8) 1+4%;
9)-1+4d3/; 10)73-/; 11)-V3-/; 12)"y +|/;

13)— +/— ; 14)-— +/— 15)2+V3+/.
2 2 2 2

1.11. Kompleks sonni trigonometrik shaklda yozing:

z=1-/; 2)z=1-/; 3)z=3+/
4yz= —1+3/ 5z=-2; 6)z=1
Nz=1 8)z=-/; 9Nz- 1+/
V33 .An. V3 1
—i+/ H +15-op-; ) 2= — +/
10)z |2+/2 )z = Wi ) fﬁz
13) z = 2/; 15)z =
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16)z =->/6 - &6/, 17)z=-3-4/, 18)z=2+%;
i@)z Al +ﬂ/v1, %z"a/-2+z‘?/6; 21)z2=3

22)z2=3, 23)z:—2 +/—2: 24) z = -2-3/;.
25)z =-al6-al6z 26)z=" _ /1 21) z2=2al2+1,
28)z=1+2+3, 29)z=2+z 30) z = s/2—A/2.

1.12. Quyidagi kompleks sonlarni trigonometrik shaklda yozing:
1)3+/,2)4-73)-2+z4)-1-252+1

1.13. 1) Arar z+—=cosa boisa, z"+~ =2cosna ekanligini

isbotlang. 2 2
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1.14. Quyidagi ayniyatlarni isbotlang:
n/
1) (1+/)” = 22 cos-z-zf-hzsin”—:

2) (I-)" =2~ cos7;ar basminD

) @/3-2)"=2" cos-%—r--z‘sm—

N N
4) (i +1d3)"= 2" cos-z-gbzsm@

1+itga 1+itgna

) I-itga 1- itgna
1.15. Quyidagilami hisoblang:
1-/V3 w2
1)1+ :2) (1+/a/3)B0; 3) (V3 +/)"; 4) 1
+z



43+i V" 61'1+zv%“°_ [ VS (L)

1+H) \ 1 + (1407
1.16. Komleks sonlaming ildizlarini toping:
1) VI; 2)41; 3) VTTT, 4HVTW,;
5VW,; 6) V->/3 +z 7) 1_:2
8) e 9)f %_Z , 10 fl L .
I-za/3’ 1-i14 3 1+/V3

2-8. Algebraik ifodalar
1. Natural ko‘rsatkich!i daraja va uning xossalari

Agar sonli ifodadagi ayrim yoki barcha sonlar harflar bilan al-
mashtirilsa, harfiy ifoda hosil boiadi.

To‘rt matematik amal, butun darajaga ko‘tarish va butun ko ‘rsat-
kichli ildiz chiqarish ishoralari orgali birlashtirilgan harflar va son-
lardan iborat ifodalar algebraik ifoda deyiladi. Agar algebraik ifo-
dada sonlar va harflarning ildiz ishoralari gatnashmasa, u ratsional
algebraik ifoda, ildiz ishoralari gatnashsa, irratsional algebraik ifo-
da deyiladi. Agar ratsional ifodada harfli ifodaga boiish amali gat-
nashmasa, u butun algebraik ifoda deyiladi.

MisO1lar. 1) 6b- 3a +de- butun algebraik ifoda;

2) T kasr algebraik ifoda;

3) 2a+4b - irratsional algebraik ifoda;
4) (@a- b)2- (b a)2- ayniyat.
Har biri a ga teng boigan n(n >2) ta ko ‘paytuvchining ko ‘payt-
masi a sonining n- darajasi deyiladi va andeb belgilanadi, ya’ni:
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a =ga-a-..§.
Mnu
Natural ko‘rsatkichli daraja quyidagi xossalarga ega:

lo a0=1

2°. al=a;

3°. am-an=amin] m,neN.
4°, am:an=amn;, m,nsN.
5°. (amn=amn; m,neN.
6°. (a-b)m=am-bm;, m&N.

0 Q/ -=£1; a,beR,b*0,meN.
bm

1-miso 1l 8e 32 ¢ 55125 ni hisoblang.
Yechish.

8 m32 m55¢ 125 = 23+ 25+ 55m53= 28+ 58= (2 +5)8= 108=100 000 000.
2-misola ®m -a -b ifodani soddalashtiring.
Yechish.

a2-b5-a4-b3 =a2+4 w5k =a6-bs;
3-misol 3a5mb2- aAm5blifodani soddalashtiring.
Yechish.
3cts mb2- dA- 5V =3 m5 ma5+4e b2+3 = 15a9mb5

2.1. Ifodani a asosi daraja ko‘rinishida yozing:

1) a3-al; 2) a2« a5-a3 3) adeazmal;
4) a8:a’, 5)a4:a2:a3 6) al2:al:a4
7)-a2+83 8) -a5ea5: a3 9) 7+ (-ah : a3
10) (ad3; 11) (a5ma34; 12) a2m(a5:a33;

13) ((a2-a333  14) (a93m(aj2 15) (a32: (343
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2.2. Hisoblang:

1) 24 52; 2) 24-128;
27-55. 0 32'32.
33-11° 27 +23°
262-55 144-4
133-74 11+26°
102-25 104-625
9) 34-28 *52-4° 34-54 ' 27-56

2.3. Algebraik ifodani soddalashtiring:

1) (2a + 36) + (7a + 46); 2) (9a + 76) + (5a - 66);

3) (12a- 66) + (76 - 13a); 4) (4a- 36) + (9a- 76);

5) (-7a- 36)- (-3a- 56); 6) (-7a + 56) + (-4a - 36).

2.4. Algebraik Ifodani soddalashtiring:

1) 5(3a + 56) + 4(5a + 6); 2) 4(2a + 76) + 4(a + 66);

3)- 2(4a + 6)- 3(a- 26); 4) 8(-3a - 26) + 4(6a + 46);

5) 1,5(4a + 66) - 2,5(4a + 26); 6) 5,5(a- 46) - 4,5(6a- 66);

2. Butun ko‘rsatkichli darajaning xossalari

Har ganday a haqigiy sonning a butun ko ¥satkichli darajasi yoki
a- darajasi deb, a“songa aytilishini bilamiz, bunda a - daraja asosi,
a - daraja ko ‘rsatkichi,
a, agar a =1 boisa,
a — a-a-a-...-a, agar a =n, neN, n>2 boisa.
n marta
Har ganday a ™ 0 haqgigiy sonning nolinchi darajasi 1 ga teng,
a° 1 Nolning nolinchi darajasi, ya’ni 00 ma’noga ega emas.
Ixtiyoriy a 4 0 haqiqiy sonning butun manfiy n ko‘rsatkichli

o . "
darajasi sonidan iborat, a
a" a

ni0" ifoda ma’noga ega emas.
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Butun ko‘rsatkichli darajaning xossalari (a, b-
noldan fargli haqigiy sonlar, a, B - butun sonlar).

1) (ab)a= a"n"™\
Hagigatan, a = neN boisa, haqiqiy sonlarni ko‘paytirishning
asosiy qonunlariga muvoflq:
@b)a = (ab)1=(ati)(ab)...(ab) =

0
= @'a'?;----ql-\bl%lbj =arbn=aa-ba,

agar a= 0boisa, (ab)a= (ab)° =1 = 1-1=a°b° = adg

agar a = ~n, rceiVboisa, (ab)" = (ab)~n=
fa\“ a%
2)
2
3) aaab = aa+t;
Hagigatan, agar a=n, 8 = m, neN, meN boisa, u holda:
aaall =anam=a-am a-a-a-..-a=

{ab)" arb’

=a-a-a-...-a =ammn=aaH:

a-n,B — mva«=-n,l =pmboigan hollar ham shu kabi isbotla-
nadi. a=-n,R=-m holning isbotini quyidagicha bajarish mumkin:

aaaf = arna-T:EH W 'J%Ff Fm= ¢Tnim) =
=a-mm=a(-nH-n =aat

4) EE = aap;

5) (a0* =

Xususan, a =n, b =m, n, meJVboiganda:

=(an)m=an-an:...-an=a-a-...-a =aal.
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2.5. Hisoblang:

1) 3-5¢4-2¢9-1¢ 16-1; 2) 55¢4-2¢25~" «2-1
3) 21n w42 m9~ « 8" 4) 84326 1¢2H;
5) 3-2¢ 152 9"1 52 6) 7 394-49142¢2-3
7) 38T 2m21292 8) 205 W22« 25-1 162,
9) (109 -2'2m54 10) 5-3¢6~2¢ (5-1+ 622,
1) (20~52 2 : (25-1 162, 12) (11 2-2-2 : (22~2+43);
2.6. Hisoblang:
11 2 I |
1) 82-92-2-32; 2) 92-492-12-32;
i |
3) 42-92-8-32, 4)272-322-25-32;
|1 1 I I 5 3
5)122:92:2:32; 6) 252:92:52:32;
559 3 ] 1
7)62:32:22:32; 8) 102:92:10:32;
<i 1 312 f 1 1 3V
9) 2245202032 ; 10) 102¢42+25-52
Y y )
fl 1 2Y f3 1 3y
I1) 635246252 ; 12) 41-92m2-182
\% \% )
2.7. Ifodani a asosi daraja ko‘rinishida yozing:
2 5 3 1
Na2-62; 2)a2m5-a~3; 3)a~ -a2-a3;
4
7 5
4)a5:a 5)a2:a2:a~3; 6);T4:a-2:a3;
L _
7)-al-a3 8)-a11-a ’ \a1 9)al (-a° :a3;
Vv
fa ND A5 4
10) a" 11) ab-a4 12)a3 a7:ab
vV Y
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/ 7

47, f e ;3

13) a 5ma6 14) abp 'a5

v VvV |/ A\VAR

\%

f 4}120
15) a :(a-4)20.

AVARRN

3. Birhadlar

Butun musbat darajali harf, son yoki ulardan tuzilgan ko ‘paytuv-
chilar ko‘paytmasidan iborat butun algebraik ifoda birhad deyiladi.

Koeffitsiyentlari bilangina farq giladigan birhadlar o kshash bir-
hadlar deyiladi. Masalan, 5,5ab va lab lar o‘xshash birhadlardir.

Har ganday birhad turli ko‘rinishda yozilishi mumkin. Masalan,

5 mas mb3=25 «2a8-bb=5a3*b2ma cadeb= ..
Birhaddagi barcha harflar darajalarining yig‘indisi shu birhad-

ning darajasi deyiladi. .
Son yoki bitta harf ham birhaddir. Masalan, x;y; z; 0, —; 2,(41).

Berilgan birhadda ko*paytirishni daraja bilan almashtirib, dastlab
0°‘zgarmas sonni, so‘ngra unda gatnashgan harflarni tegishli tartibda
yozilsa, hosil boigan ifodaga birhadning standart ko ‘rinishi deyi-
ladi. Harflar oldidagi sonii ko‘paytuvchiga birhadning koeffitsiyenti
deyiladi. n 30

Masalan, 3abc ®ac— bc birhadning standart shakli — azb2c3
boiadi.

2.8. Birhadning koeffitsiyentini toping:

1) 5a5-3a3; 2) 4a3-(3a6)2; * 3)(2a)5-7a3;
4) 2,5x5-3x3; 5)0,5x2- |y 3 6)yX3-2,2/;
7)(4x4)3-(0,4))3; 8)(5x2)3-(1,5/)4;
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11) 6x4-5,4/-527;

2 4 44
ﬁl.3)—x — y5 «E 5.

2.9. Birhadlarni ko‘paytiring:

1)(3a5)-(9a3);

3) (-12a*2)-(KO0a3)

SH:

7)(-5xV)3-(4yx2)3;
9)(12xV)2-f-|Val ;

11) 4x4-5,4y3-5(xy)7;

2.10. Birhadlarni boiing:

1)(3a5):(3a3);
3)(-12a"2):(4a3);

5)

7)(-5xV)3:(5"x2) ;

\
*25(xy)3;

12) 8x7-5/-4 ,4z 4

14) 102 x 312—y
61

2)(-2a3)-(7ab);
4)(4,5x5)-(2x3);

6)(§x3}(-3,3/x);
8)(-5xV)3-(1,5/x5)4;
10)"4[x §;j

12) (2X)7(5")3+(4x")4;

14)20— x2-363-/.
30 2

2) (-36a9): (9a5);
4)(25x3):(5x3);

6) rVj:(-60A);

8)(-5x3)3:(-5yV) ;



11) (4x45,4 1) :(xy)7;

1)1/~ |x | :(3xy)*:

15)—x3/:3—x 2 2;

2.11. Ko*phadlami qo‘shing:

1)(7ab) + (3a5);
3)(-14a_2)+(12a-2);

5) (3,3x2y) +  yx11;

7) (-2XV)3+(4"x4)3;

9)(12xV) + 2_><2a“3

11) 4x4+ 5,4x4+ 5x4,
4 /o T8

1YL ~xy I + -x +25(xy)4;
vy (xy)

2.12. Kcfphadlarni ayiring:

)(12a5)-(9ab);
3)(-21a*2)-(3a*2);

5)(4,3xV)-"|ja2;

7)(-4xV )-(-4xV);

12) (20xy)5:(5/ <4x)4;
14) 20— X2:311—
30 20'
2
16)4-xV :3éxv :

2)(-3a3)+ (4a3);

4) (-2,5x5) + (-2X5):

o) (F R+ y

8) (-4x2i/)2+ (0,5yx2)3:

10i-fA) +(f*
12)(2x)3+(5x3) + (4X)3;

14) 1—X2+3—XR+—x2.
7 7 14

2)(-6a2)-(14a3);
4) (-3, 5x5) - (-2 x5);

6)"x-vj-(-3,3xV);

8) (-8xV)-(I,5xV);



11) 4x4-5,4x4-~(-5x4); 12) (-2xf -(-5xf -(-4x)3;
13) ~xy -25(~xy)4; 14)¢ x 2-2-"-x2-"x 2.

4. Ko‘phadlar

Ikki yoki undan ortiq birhadlarning yigindisiga ko phad deyila-
di. Demak, ko'phad bu birhadlarning algebraik yig‘indisidan iborat
bo‘lar ekan. Masalan:

9+x+x2, (x-yY, x3+5ax2-a2 x3+5ax2-a3

X_+?_6’ (ax+by'f {x—y4+3{ax+b3yy"

5
A
1 X X-57-3 +x2-5y2 ifodalarning maxrajlarida ar-
X-y Yy X

gument gatnashgani sababli ko‘phad boia olmaydi.

X2+6x-3, —x3-2x2+x—4 lar bir argumentli ko‘phadlarga
misol boiadi.

Ko‘phad birhadlarning yig‘indisidan iborat. Ko‘phad tarkibida-
gi eng katta darajali birhadning daraja ko‘rsatkichi shu ko'phad-
ning darajasi deyiladi. Ko‘phadni darajasi pasayib borish tartibida
yozish, ko‘phadni standart shaklda yozish deyiladi:

agn+axm]+ax"'2+ .. +a, X +a,.

Agar ko‘phadning hamma o‘xshash hadlari keltirilgan boiib,
standart shaklda yozilgan boisa, bu shakl kophadning kanonik
shakli deyiladi.

Misol(x- 2)2+x3- 2x2+ 1ko‘phadni kanonik shaklga keltiring.

Y echish x2- 4x +4 +x3- 2x2+1 =x3- x2- 4x + 5 ko‘phad
kanonik ko ‘rinishga keltirildi.

Ikkita ko‘phad P(x) =aQn+ alxn~1+... + anva Q(x) =b{x" + hyxn’]
+ .. + bno‘zaro teng deyiladi, agar bir xil darajali nomaiumlar old-
idagi koeffitsiyentlar teng, ya’ni ae= bQa, = b[..an= bnboisa, bu
holda P(x) = Q(x) deb yoziladi.
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Ko‘phadlarni go‘shish, ayirish, ko‘paytirish mumkin. Natijada
yana ko‘phad hosil boiadi:

(X3- 2x2+ 3) + (x4- 2x2+ 1) = x4+ Xx3- 4x2+ 4,

(3x3- 2x2+ 1) - (x3- 2x2+ 4) = 2x3- 3,

(X2- X)(x3+ 1) = x5- x4+ x2- X

2.13. Ko‘phadlarni kanonik shaklga keltiring:

1) 3x3- 2x2+x- 1+ (X +2)2 3) x3+ 2x2+x + x(x- 1)2

2)x4- 3x + (x-3)34) (x- 1)3-x3+3x2- 3x + L

2.14. P(x) = 2x2- 3x + 5boisa, P(-2), P(1/2), P(3) ni toping.

2.15. P(x) = x3- 4x2+ x boisa, /*(-1), P(1/2), P(2) ni toping.

2.16. P(x) va Q(x) ko‘phadlar teng boisa, nomaium koeffitsi-
yentlarni toping.

1) P(x) =ax5+ 2x6+ 3x2- 1; Q(X) = 3x6+ bx2- 1

2) P(x) =ax3+2x + 3; Q(X) =4x3+ bx + 3.

2.17. P(x) va Q(x) berilgan. P(x) £ Q(x), P(x) *Q(x) ko‘phadlami
toping.

1) P(x) =x2- 1; Q(X) = x3+Xx;

2) P(x) =x- 2; Q(X) =2x2+ 3x

3) P(X) =x + 3; O(x) = 3x2+ 5x - 6;

4) P(x) = x2+ 2x; Q(X) = x2+x + 1;

5 P(X) = (x- 2)2 Q(X) =-x2+ 2x + 1

6) P(x) = (2x- 12 Q(X) = 3x2+ 3x + 1

Javoblar

2.13. 2) x4+ x3- 9x2+ 24x - 27.2.14.2) P (i) =4.

2.15. 2) i>(2|) =- s 216.2)a=4,b=2.217.2) P+ Q= 2x2+
+4x-2.P-0= -2x2- 2x-2. P-g = 2x3-x 2-6X.

Ko‘phadlarni bo‘lish

Berilgan P(x) = akn+ afn~1+ aX" 2+... +an x + anko‘phadni
Q(X) = b + dX® 1+... + bmko‘phadga boiish talab qilinsin. Agar
shimday S(X) va R(x) ko ‘phadlar mavjud boiib,

88



P(x) =0(x) mS(x) +R(x) (1)
tenglik o‘rinli boisa, P(X) - boiinuvchi, Q(x) - boiuvchi S(X) -
boiinma va R(x) - qoldiq ko‘phadlar deyiladi. Bu yerda R(X) ning
daraja ko‘rsatkichi, Q(x) daraja ko‘rsatkichidan kichik boiadi.
R(x) =0 boisa, P(x) ko‘phad Q(x) ga qoldigsiz boiinadi deyiladi,
aks holda boiish qoldigli deyiladi (yoki boiiximaydi deyiladi).

Boiinma S(x) va qoldig R(x) ni topishda «anigmas koeffitsiyent-
lar usuli» yoki «burchakli boiish» usulidan foydalanish mumkin.

Boiuvchi Q(x) vaboiinma S(x) daraja ko ‘rsatkichlarining yigin-
disi P(x) daraja ko ‘rsatkichiga tengligini hisobga oigan holda, P(x) =
Q(x) mB(x) + R(x) tenglikni S(x) va R(x) koeffitsiyentlari nomaium
boigan shaklda yozamiz. Ikki ko‘phad tengligidan (gavslami ochib,
maium amallami bajargandan keyin) foydalanib, nomaium koef-
fitsiyentlarni topish uchun chizigli tenglamalar sistemasini hosil gi-
lamiz. Bunday sistema yagona yechimga ega boiadi. Buni misolda
ko‘ramiz.

1 -misol. P(xX) = x3+ 2x2—1 ko‘phadni Q(X) = x2+ x + 2
ko‘phadga boiamiz.

Boiinmani S(x) = cQ + c]ko‘rinishda gidiramiz. Q(x) ni darajasi
2 ga P(x) ning darajasi 3 ga teng, demak, S(x)ning darajasi birgateng
boiishi kerak, goldigni R(x) = df + dt ko‘rinishda gidiramiz. (1)
tenglikni yozamiz: x3+ 2x2- 1= (x2+ x + 2)(cQ + ¢,) + dfx +dy

Bundan ko‘rinadiki, cO = 1 boiishi kerak. Qavslarni ochib,
o‘xshashlarini keltirib, x3+ 2x2- 1 = x3+ (1 + ¢"x2+ (2 + cj + d0
X + (2c, + dX tenglikni hosil gilamiz. Mos koeffitsiyentlarni teng-
lashtirib,

1=1
1+g =2,
2+c, +d0—0,
2¢, +d]=-1
sistemaga ega boiamiz, uni yechib, ¢, = 1, dQ@= -3, dx= -3 ni topa-
miz. Boiinma S(x) =x + 1va qoldiq R(x) = - 3x- 3 ekan.
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«Burchakli bo‘lish» usulini misolda ko ‘ramiz.
2-m i s 0 1 Ushbu ifodaning butun gismini ajratamiz. Quyidagi
bo‘lishni bajaramiz:

4x2- 15ax3+ 20aX2+5a4 x2- 2ax + 4a2
4x2- 8ax3+ l6ax?2 4x2- lax - 10a2
—tax3+ 4ax2+ 5a4
-lax3+ 14aX2- 28aX
-10ax2+28aXk + 5a4
-10ax2+ 20a%x - 40a4

8aX + 4504

Butun gism 4x2- lax - 10a2boiib, qoldig 8a3x + 45a4ga teng
ekan.

Berilgan P(x) va 0(x) ko‘phadning eng katta umumiy boiuvchi-
sini topish uchun Yevklid algoritmidan foydalanish mumkin. P(X) ni
Q(x) ga bo‘lib, goldig R{X) ni hosil gilamiz, Q(x) ni RXX) ga boiib
R2(x) goldigni va hokazo hosil gilamiz. Qoldiglaming darajalari pa-
sayib boradi va oxiri 0 ga teng qoldigga ega boiamiz. Undan oldin-
gi 0 dan fargli, goldiq berilgan ko‘phadlarning eng katta umumiy
boiuvchisi boiadi.

3-misolP(x) =x3- 4x2+ 4x - 1va Q(x) =x2- x ko‘phadlar-
ning eng katta umumiy boiuvchisi topilsin.

Yechish:
1) x3—4x2+4x - 1 X2X 2) X2-X 1
V2 X2- X
-3X2+ 4xm 0
-3x2+ 3x
X- 1=1?2,(X)

Eng katta umumiy boiuvchi x - 1ga teng.
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2.18. «Momaium koeffitsiyentlar usuli» dan foydalanib, boiin-
ma va qoldigni toping:

1) P(x) =x3- 3x2+5,0(x) =x + 2;

2) P(x) = 2x3+ 5x- 3, Q(X) =x2+3x ;

3) P(x) = 3x4- 5x2+ 1, Q(X) = x2+ 3 ;

4) F(x) = 4x4+ 3x3x, Q(X) = 2x2+ 3x —L1.

2.19. «Burchakli boiish» usulidan foydalanib, P(x) ni Q(x) ga
boiing:

1) P(x) = 3x4- 3x2+ 5, (9(x) = 2x2X ;

2) P(x) = x5+ 10x4- 14x3+ 16x2x + 3, Q(X) = 2x2- 3X ;

3) P(x) = 5x5- 7x3+ 4x - 5, Q(X) = x2- 3;

4) P(x) =6x6- 5x4+ 7x2- 3%, 0(x) = 2x3+ 3x.

2.20. Yevklid algoritmidan foydalanib, ko‘phadlarning eng katta
umumiy boiuvchisini toping:

1) P(x) = x4- 4x3+ 1, Q(X) =2x3+ 2x2+ 1,

2) P(X) = X5+ x4x2—2x —1, 0(X) = 3x4+ 2x3+ x2+ 2x - 2.;

3) P(X) =x5+ x4x%3- 3x2- 3x- 1, Q(X) = x4- 2x3x2- 2x + 1;

4) P(X) = x6+ 2x4- 4x3- 3x2+ 8x - 5, Q(X) = x5+ x2x + 1

Javoblar: 2.18. 2) boiinma 2x - 6, qoldig 23x - 3.

4) boiinma 2x2—3x—5, goldiq ix—5. 2.19. 2) boiinma
2 4 4 4

X—3+2—3x2+1—3x+—1—§—7, goldiq -4—8-§x+3’. 4} Boiinma x, goldiq
2 4 16 16

2x4- 5x3- x2 + 7x - b,
5. Bezu teoremasi va Gorner-Ruffini sxemasi

P(x) =a@Qn+ axn 1+ axn+2+ .. +an Kk + anko‘phadni Q(x) =
x-a ikkihadga boisak: P(x) =(x - a) #(x) +R ni hosil gilamiz.

Qoldiqg R ning darajasi 0 ga teng boigan ko‘phad, chunki uning
darajasi boiuvchi Q(x) ning darajasidan kichik.
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1-teorema (Bezu). (Etyen Bezu (1730-1783) - fransuz matema-
tigi) Ko‘phad P(x) ni x-a ga boiganda qoldig R ko‘phadning x = a
dagi giymatiga teng, ya’ni R - P(a).

Isbot P(X) —(x- a) m(a) + R tenglikda x ning o‘rniga a ni
qo‘yib topamiz:

P(a) = R, teorema isbotlandi.

N atija AgarR =0 boisa, P(x) ko‘phad x -a ga qoldigsiz
boiinadi, R * 0 bo‘lsa,

P(x) ko‘phad x -a ga qoldigli boiinadi (boiinmaydi).

1-miso 1P(x) = 3x3- 4x2+ 5 nix - 3 gaboiganda goldigni toping.

Yechish . R=P(3)=3-33- 4-32+ 5=81 - 36 + 5= 50.

2-miso lP(x) =xna"nix-agaqoldigsiz boiinishini ko‘rsating.

Yechish. R=P(a) =anan=0.

3-misolP(x) =x2'+a2'x + a gaboiinmasligini ko‘rsating.

Y echish. R=P(-a)=ah+ anh= 2a2i* 0.

Bezu teoremasidan P(x) ko‘phadni ax + b ikkihadga boiishdan

hosil boiadigan qoldiq R ning P (-—) ga tengligi kelib chigadi.
a

4-misolP(x)- 2x3- 3x2+ 5x + 3 ni 2x + 1 gaboiganda qoldiq
nimagateng?

Yechish. R=P - -3=

4 4 2 4 2
Endi P(x) ko‘phadni Q(x) = x-a ikkihadga boiganda boiinma
S(x) ning koeffitsiyentlarini aniglashga o‘tamiz.
axn+ax" 1+..+an=(x- a) *S{x) +R *
tenglikda S(x) boiinmani Sx) = bQn 1+ b§fn~2+ .. - bn xko‘ri-
nishda gidiramiz. (*) tenglikdax ning bir xil darajalari oldidagi koef-
fitsiyentlarini tenglashtirib, quyidagiga ega boiamiz:
a0=hQ a, - br abQa2= bzaby.a =bn_rabnran=R-abnv
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Bu tengliklardan ketma-ket nomaium koeffitsiyentlarni topa-
miz: b0 =av bi = ab0+ av b2= abt+ a2....bn 1=abn 2+ a
R=abn + an topilganlami quyidagi jadvalga joylashtirish magsad-
ga rauvofiq boiadi.

20 " a2 an-1 an
b, = b0= b = R=
bo=a0 _ gpo+ax = abx+ a2 =ahpp+an g =adh gt ay

Keltirilgan usul Gorner (Xomer Uilyam (1786-1837) - ingliz
matematigi) sxemasi deb ataladi.

5-m i s 0 1L Gomer sxemasi yordamida P(x) = x5- 3x3+5x - 4
ko‘phadnix + 2 ga boiganda boiinma va qoldigni toping.

Y echish. Jadvalning birinchi gatorida P(x) ning koeffitsiyent-
lari 1,0, -3, O, 5, -4 ni joylashtiramiz. Ikkinchi gatorigaa = - 2 ni
qo‘yib topamiz:

Topilgan koeffitsiyentlarga ko‘ra boiinma S(X) =x4- 2x3+ x2-
2x + 9, qoldig R = -22 ga teng.

2.21. P(x) ko‘phad Q(x) ikkihadga boiinadimi?

DPX) =x8- 4x + 3, Q(X) =x- 1,

2) P(x) =x&8- 4x + 3, Q(X) =x + 1,

3) P(x) = x&8- 4x + 3, 0(x) =x2- 1,

4) P(X) =x&- 4x + 3, Q(X) =x2+ 1

2.22. 1) x4- 3x + 1nix- 29a,

2) 3x5- 4x3+2x- 1nix + 2 ga,

3) 6x6- 6x3+ 2x- 2nix- 1ga,

4) x4+ 2x3- 3x + 2 ni 2x + 1 gava 2x - 3 gaboiganda goldigni
toping.

5) m ning ganday giymatlarida 3x3- 4x2- m ko‘phad x —1 ga
boiinadi?
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2.23. Gorner-Rufiini sxemasi yordamida P(x) ni Q(x) ga bo* 1gan-
daboiinma va goldigni toping.

1) P(x) = x3- 3x2+ 5x- 4, Q(X) —x + 2;

2) P(x) = 2x4—3x2+ 5, Q(X) =x- 2;

3) P(x) =5x5- 4x3+ 8%, Q(X) =x- 1

4) P(x) = x6+ 3x5+ 4x2+ 3, Q(x) =x + L

Javablar: 2.21. 2) ha. 2.22. 2) -69. 5) m = -2. 2.23. 2) boiinma
2x3+ 4x2+ 3x + 6, qoldiq 17.4) bo‘linmax5+ 2x4- 4x3+ 4x2 qoldiq 3.

Ko*phadning ildizi

Ta’rif Agar P(x) = axkn+ axn 1+ .. + anboiib, P(a) = 0
boisa, a son P(x) ko‘phadning ildizi deyiladi.

MisolP(x) =x3- 3x2+ 5x- 3 ko‘phad uchun 1son ildiz boiadi.

Hagigatan, /°(I) = 1—3 + 5—3 = 0;a son P(x) = afn+ ... + an
ko‘phadning ildizi boiishi uchun, P(x) ning x - a gaboiinishi zarur
va yetarlidir.

I sbot 1L Zaruriyligi. asonP(x) ning ildizi boisin, u hc
da ta’rifga ko‘ra P(a) = 0 boiadi. Bezu teoremasiga asosan esa
R=P(a) =0. Bu esa P(x) ning x - a ga boiinishini bildiradi.

2. Yetarliligi. P(x) ko‘phad x - a ga boiinsin, u holdaR =
boiadi. Yana Bezu teoremasiga asosan P(a) =R =0 boiib, a son
P(x) uchun ildiz ekanligini bildiradi. X"+ a,x" '+...+ an=0tengla-

maning butun ildizi ozod had anning butun boiuvchisidir. Agar E

ko‘rinishidagi ratsional son ildiz boisa, u holdap ozod had anning,
g esa bosh koeffitsiyent 1 ning boiuvchisi boiishi zarur.

2.24. Tenglamaning butun ildizlarini toping:

1) x3+ 3x2+ 3x- 2 =0; 2) Xx3- 2x2Xx -6 = 0;

3) X~-x2+ 3x + 3 =0; 4) x3- 3x2+ 3x- 1=0.

2.25. Tenglamaning barcha ildizlarini toping:

D) x3+x2- 4x- 4- 0; 2) x3- 3x2- 4x + 12 =0;

3) X3+ 5x2+ 5x + 1=10; 4) x3+x2+ 6x + 6 = 0.

Javoblar: 2.24. 2) 3;4) 1. 2.25. 2) -2; 2: 3; 4) -1.
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6. Ratsional ifodalarni ayniy shakl almashtirish

Biror X(xv..., xn) algebraik ifodani aynan almashtirish deb, uni,
umuman oJganda, X ga o‘xshamaydigan shunday Y(X,,..., X ] algeb-
raik ifodaga almashtirish tushuniladiki, barcha x]V.., xngiymatlarda
X va Ygiymatlari teng boisin.

larda A(x) ifoda barcha xd -1, xd\

giymatlarda, B(x) ifoda x ®- 1 giymatlarda, C(x) esa xd» \,x ®-1,
X®-b giymatlarda aniglangan. Ulaming umumiy mavjudlik sohasi
x't 1, xgp -3 giymatlardan iborat, unda ular bir xil giymatlar gabul
gilishadi, ya’ni aynan tengdir.

Umumiy mavjudlik sohasida bir ratsional ifodani unga aynan
teng ifoda bilan almashtirish shu ifodani ayniy almashtirish deyiladi.

Ayniy almashtirishlardan tenglamalami yechish, teoremalar va
ayniyatlarni isbotlash kabi masalalami yechishda foydalaniladi.
Ayniy almashtirishlar kasrlarni qisqartirish, qavslarni ochish,
umumiy ko ‘paytuvchini gavsdan tashgariga chigarish, o°‘xshash
hadlarni ixchamlash va shu kabilardan iborat boiadi. Ayniy almash-
tirishlarda arifmetik amallarning xossalaridan foydalaniladi.

Quyidagi ayniyatlar o‘rinli:

)(AB)n=AmBn; 2)AmAn=Anm 3)(Am)"=Amm
NAE_APEBC oo b oo 5)-
B D BD
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Agar X, va X2 ax2+ bx + ¢ = 0 tenglamaning ildizlari boisa, u
holda ax2 + bx + ¢ =a(x - x|)(x - x2 tenglik o'rinli boiadi.

Qisga Ko paytirishformulalari va ba zi umumlashtirilganlari:

(a+ b)2=a2+2ab + b2

(a+ by = a3+ 3ad +3ab2+t b3,

(@ + b)(a - b) =a2- bz

(a+ b)(@2-ab +b2 =0’ + b3,

(a- b)(a2+ab +b2 = a3- b3,

(axbf =a4t 4ad + 6ab2+ 4ab3 + b4;

(a+ b)5= a5+ 5a% + 10aP3+ 10;jrZ)3+ Saed+ 65

a4- e4=(a- b)(a3+ad +ab2+ b3 =(a- b)(a +b)(@z2+ b2;

as5+b5=(a +b)(a4- adb + a22- ab3+ /).

Daraja bilan amallar: am-... a =a".

a" mk =amk gt:an-kg a’=1

I p\n
a -= a;
a \a;
@mrbk)  mffip"
Miso1lar. 1) Kasmi qisqartiring:-3-)-(-95?’!~LXZ - . Ketma-ket
12x X —y~

4x
12x (X +M)(x-_v) x-y
X —2x +5x+26

X3-5x2+17x-13
Suratdagi ko‘phadning butun ildizlari ozod had 26 ning boiuv-
chilari -26, =3, -2, —, 1, 2, 13, 26 orasida boiishi mumkin. Bu
sonlami ketma-ket x3- 2x2+ 5x + 26 ko‘phaddagix o‘mida qo‘yib,
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= -2 ildiz ekanligini aniglaymiz. Shuning uchun (bu ko ‘phadni x
2 ga boiib, boiinma x2- 4x + 1 ni topamiz):

"X3- 2x2+ 5x + 26 = (X + 2)(x2- 4x + 1).

Shunga o°‘xshash x3- 5x2+ 17x - 13 = (x- I)(x2- 4x + 1).
Bulami berilgan kasrning surat va maxrajga qo‘yib, topamiz:

X3- 2x2+5x+26 (X +2)(x2-4x +1)_x+2
x3-5x2+17X-13 ~ (x-1)(x2—4x+1j "x -T
2.26. Hisoblang:

1168-874 512-16-125

589-1743° 2) 102-52-153’
166-123. 502-62-35
3) : 4)
545803 1003-52-212
5 116-814 322-27-125
) 07.121°° °) 18-42-152 *
2.27. Quyidagi kasrlami gisqartiring:
48a'Ve. z)aﬂﬂ,l!{""*z g XMy "3
) 6Aasbc4’ xnyn
12afip"" 7Xay" 6afib™
) 5) pvenn o 6) ,
21amtrbm 2\xmzym 9am2ony
atbA' ’ V3 v
) *(5a3%c2)-2;
7 VCC2bby ) 100 ¢ )
f -2 N
9 Xﬁ—
9z
2.28. Kasrlami gisqartiring:
1-q3 8-a a +8
1+a +a2’ 2) 2-a 3 a2- 2a+4'
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a3+27. a -1 9a2-4
4) a+3 * 5)a2+a+1 3a+2
7 a2+6a+9 b2- 6b+9
a+3 b- 3
2.29. Ifodani soddalashtiring:
X + X—6 X X + X—1
X +4x+3 2) x3+1
x3-x ?-x + } X +8
X3+ X —x—{ " D axr6
5) X2-5x +6 ’ 6) -1
X2-7x +12 X4+ X+1
X3+1 a +7a+12
X —X+1 a2+6a+8
ad+7a2+10 10) X -TX+7
ad+6a2+5 X -
1) . 1+ X7 X +2x+1 12)i-(;\'+Ar2
X—1 X—1 l-e +62 <
2.30. Ayniyatni isbotlang:
n+1)4-164a2 a -9a 3-a

0 3.2

n-+5% msu-1

2.31. Ifodani soddalashtiring:

3-n3 T24f

mz_nz [+
a2-1 1
an+n2 n—1
2 b(a-b)-?
a2+in2 N _¢f

D)

2)

2a+10 a +b5a

T21+7TN2
M +n +2um
a- an3-n4+n
1- a2

a2(a+3)



2a b+3

4) -+ -
a2-Ab2 2bi+6b-ab-3a
5 b 2+2b
)ab-2a2 b2+ b-2ab-2a’
5 X TV Xy 1 x(x-y)-2+4xy
) Xyr 1 ?-+-'g, X+y
2
7 {y-x) (x+y) -4xy
X2 X2- Xy Xyloy’
2X + 5y 1 ! Y
4x2-y 2 2x-5Y; 4x2-y2,
3a2+ 2ax- x2 _2+10_ax- 3x"
(3x+a)(a+x) a -9x

Javoblar: 2.26. 2) 40. 2.27. 2) a624)——r;6)-a A ;8) — ?
9a b~ "3 5ac
2.28. 2) 4+2a+a2; 4) a2-3a+9 6)a-1; 8)b-a,
1 H-3
2.29. 2) x-1; 4)-3(x2-2x +4); 6)x-1;8)—+—2; 10) x—.
a

m+n+1 1
2.31. 2) ) —

,6)—1;8) ——————————— .
« a+26 Xy

7. Ratsional ifodalarning kanonik shakli

T a ’rif: Argument (o‘zgaruvchi)larga nisbatan ratsional ifoda
deb o‘zgarmas miqdorlardan va o‘zgaruvchilarni qo‘shish, ayirish,
ko‘paytirish va bo‘lish amallari yordamida tuzilgan ifodaga aytiladi.

Masalan:

X 1Y y.ab_
axrby dx— 1ibx ™Y va hokazolar ratsional if-
cx+b 3 2 a(:+b7¢ 12 1
X
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. L. -y fx-I -1
odalarga misol boiadi. Ushbu X X;tg X -0702-(-—— lioda-
X+1 smx-1

lar ratsional boia olmaydi, chunki argumentlar ustida transsendent
amallar bajarilishi lozim.

Ta ’rif: Ikkita ko‘phadning nisbati _y ————— . j% algebraik yoki

ratsional kasr deyiladi.

Har ganday ko‘phadni maxraji birga teng boigan ratsional kasr
deb tushunish mmnkin. Shunday qilib, ko‘phadlar to‘plami ratsional
kasr to‘plamining gism to ‘plamidir.

Kasr maxraji noldan fargli boiadigan argumentlaming barcha
giymatlari to‘plami algebraik kasrning aniglanish sohasi deyiladi.

3X
Masalan, J(x_z_—l\ﬁxz_?/ kasrning aniglanish sohasi x(p £\ boiadi-

gan barcha haqiqiy sonlar to‘plamidan iborat.

Agar algebraik kasrning surat va maxrajida mumkin boigan
hamma amallar bajarilib, standart shaklda (darajalari o*suvchi yoki
kamayuvchi tartibda) yozilgan boisa, ratsional kasr kanonik shakl-
ga keltirilgan deyiladi.

Ratsional kasrlarni soddalashtirish deb surat va maxrajida gavs-
larni ochish, umumiy ko‘paytuvchilarni gavsdan tashqariga chiga-
rish, o‘xshash hadlarni ixchamlash (keltirish), surat va maxrajda
umumiy boigan ko‘paytuvchilarga gisqartirish va shu kabilardan
iborat boiadi.

. a-b a2+b+b-2 J4as+4ab+b2-4 |
Misol. ifoda sod-
25-a a -ab-2b a2+b+ab+a
dalashtirilsin.
Yechish Qavs ichidagi ilckinchi kasr maxrajini
a2-ab - 2b2 = -(a + b)(2b - a) ko‘rinishida va boiuvchini
(2a2+ b f-4 (2a2+ b-2)(2a2+b +2)
a(a+b)+(a+b) (a+e)(a+l)
ketma-ket amallarni bajaramiz:
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fa-b _a2+b2+b-2n [2a1+ b-2)[2a2+b +2)
,2b-a (a+b)(2b-a) (a+6)(a+1)
a2-b2+a2+bh2+b-2 (a+6)(a+l)
(a+b)(2b-a) [2a2+b - 27 (2a2+6 +2)

a+1
(26-2)(2a2+6 +2)'

2.32. Quyidagi ifodalami soddalashtiring:
H(a2-(b~cf):a+b-C

2a+Db 26 + 3a- 6a’
a(a+26) Ab2-az2 2a-b
3 a +a-2 (at+2)2-a2
) a-3 4a2-4 2a-b
2ad?2-

4).
a3+2a2 '2(a2+2a)’
Javoblar: 2.32. 2)- ; 4)
6 a
2.33. Quyidagi ifodalarni soddalashtiring:

) 2x+I- . 2X- ax
| - 2x 2x -
2) 1 r 1
\ 2X+Yy 2x-j> 'y —4x
a-2 " a ad+4 1
a2+2a a -2a a -4a a +2a

3)
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2\

25 2a a3+25d 15a
4) -5 +-
a2+5a+25 5-a a3+125 a-5
a2 a+b2 b
b2 b a2 a
5)- =7} b
1_1 _a+ﬁ+:|_
a b a
3a 2a N 3a+16 6(a-6)
6) a+6 a2+l12a+36y a2-36 at+o6
, 1+ %27 x4 ox +1
) X—1 X—1
BI 5ot l4or n Sor+1 3(0T1-3)
or+3 or2+6ot+9 T2-9 or+3
1+ ot4™ o012+ 1.
9 a
n oe-1ly or+1l
2 1+ -
10) b4l 1 bz,
b2+1 1+6
3a . 10a uBa-2 4(a+4)_
11)va-4 a2- 8a+16 a2-16 a-4
2x-9 5(x+5
12) 2. (x+5)
X—5 X -10x+25 x2-25 x—5H
a—2
13) 4a a
4-a2 4+2a) a+2 2-a
14) X3-8 X2-4
X2+2x+4 Xx-2
a2+ab+b2 a2- ab+b2
15)

a3 b a3+é3
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5’§+6 X X X+2

X ¢4 X 4'x2-4~x-2
oy L1 e
a(a+) (a+Dh(a+2),

16)

18) + 4da Y
+4 ya +4;
19) X3- 2X X2-4
3x+3 3x +6x+3
1 1 n T

20) -+ -
VT - T T-1Yw+2 w -4

vV +(8
-a
a+b

21) (a3- 3a2>+3a62-¢3)+(a+b): b
22) (x2+y2)+ YN
' X+y X2-y2
23) Agara=7+n/3 va b=I-\i{3 boisa,
ag-'b 1?r2 a% +2a|:> Jabz
a®-b 8 338 Pu3dy 2b
2ab ab n 4,5a

7 nweé giymatmi toping;

24) 2a+ m
a-b a+b a2 b2
25) a N ( 1_. 2
a"-1 a+l 12-a a -2a
+ -
26) an+y m{a-b)- ,a3 b3 s(a+e);
a-ab +b d +ab+b~-
c
27) 22 . jl +- 2 I—+i
(a+e) a2+ o: (a+é) a b
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8. Chiziqli, kvadrat tenglamaga keltiriladigan tenglamalar

T a ’r i f. Agar tenglamaning chap va o‘ng gismlari noma’lum
0°‘zgaruvchiga nisbatan chizigli funktsiyalardan iborat boisa, bun-
day tenglama chizigli tenglama deyiladi.

Umumiy ko‘rinishi: ax +b =cx + d, buyerdaa, b, ¢, d —maium
sonlar, x —homa’lum son. Tenglamani yechish uchun noma’lum qat-
nashgan ifodani chapga, aniq ifodani o‘nggayig‘amiz:

ax—ex = d —h,

x[a-c) =d-b, bundan x=
a-c

1) agara - ¢ &0 boisa, tenglama 1 ta yechimga ega;

2)a-c =0,b-d*0 boisa, tenglama yechimga ega emas;

3)a— =0,b- d=0Dboisa, tenglama cheksiz ko‘p yechimga
ega boiadi.

Chizigli tenglamalar \5x - 7| = 13 ko ‘rinishda ham berilishi mum-
kin. Bunday tenglama absalyut migdor belgisi ostidagi tenglama
deyiladi va u quyidagicha yechiladi:

1)5x-1=13 2) 5x-7 =-13
5x=13+ 7 bx=-13 +7
5c=20 5x = -6
X =4, 6

Topilgan ikkala yechim ham tenglamani ganoatlantiradi.
Kvadrat uchhadni olamiz:



r,2. b c/ by oAb c
y =ax2+bx+c=a X 4—X4— =a X Y2--—XY—

v a aj v 2a a
\
B2 B 2 b2-4ac
-2 =X Y H— =—a fxq-—b” -
2a 4a  4da ay A 2a) eL
\2 b2—ac
=za\l x+ i
2a 4a '

Ta’rif ax24 bx + ¢ = 0 (1) ko‘rinishidagi tenglama kvadrat
tenglama deyiladi. Bunda a, b, ¢ berilgan sonlar bo'lib, a ®0, k —
nomaium sondir. Bu tenglamani yechish uchim tenglikning chap
tarafidagi uchhaddan toia kvadrat ajratamiz: "

\2

a X4- b —43C _ . bundan b~ b -dac

2a 4a 2a 4a?

Tenglikning ikkala tarafini kvadrat ildizdan chigarsak,

N\ 1
b2:4 ra—C > Glbo lishi  kerak. x l-I---lz-— b24ac bundan
4a2 2a 2a
_-btyjb2-4ac :
2a -

D = b2- 4ac diskriminant deb belgilasak, (1) kvadrat tenglama-
ning yechimi shu diskriminantga bog°‘lig.

1) agar D > 0 bo‘lsa, (1) tenglama 2 ta haqiqiy ildizga ega boiadi:
-b-n/b 9 -b +sfD

2a 2a

2) agar D < 0 boisa, (1) tenglama haqiqgiy sonlar to‘plamida ye-
chimga ega emas;

3) agar D = 0 bo‘lsa, (1) tenglama bitta haqgigiy yechimga ega
bo‘ladi:

-b

Xn

2a

Toia kvadrat tenglamaning koeffitsiyentlariga ma’lum shartlar
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go‘yish natijasida chala kvadrat tenglamalami hosil gilamiz. ax2 +
bx + ¢ - 0 to‘la kvadrat tenglama ko ‘rinishi,

1)a* 0, b=0, c=0desak, (1) tenglama ax2= 0 boiadi. Bu ten-
glamaning yechimi x, = x2= 0 dan iborat.

2)a50,c”0, b=0Dboisa, (1) tenglama ax2+ c = 0 boiadi. Bu
tenglamaning yechimi: x =° .ASar —< 0 boisa, L) boiib,

a a a
tenglama2ta x, 2=+, < hagigiy yechimga ega. Agar €50 boi-
c ’ Va a

sa, — <0 boiib, tenglamaning haqiqiy yechimi yo‘q.

3ya*0,b 0,c=0Dboisa, (1) tenglama ax2+ bx = 0 boiadi.
Bu tenglamaning yechimi:
A=0

x(ax +¢e) =0 b
X2=—"
a

Agar (1) tenglamaning 2-hadi koeffitsiyenti juft son boisa, hi-
soblashda yengil boiadigan quyidagi fonnulalami keltirib chigaramiz:

b=2k; ax2+2kx+c=0; D"-k2+ac; xi=—— xX2=-
a a

Kvadrat tenglama ildizlarini uning diskriminantiga ko‘ra tek-
shirishni quyidagi jadval orqgali tushuntirilsa, o*‘quvchilarning man-
tigiy fikrlash qobiliyatlari ortadi:

b <o boisa, ikkala ildiz musbat,
b >0 boisa, ikkala ildiz tnanfiy.
c <o boisa, ikkala b <o boisa, ikkala ildiz musbat,
ildiz harxil boMadi b > o boisa, ikkala ildiz manfiy.

D=b—4ac>0 Agarc>0Dbo‘lsa,

X, =0 b >0 boisa, ildizlardan biri nolga teng,
_ ikkinchisi esa manfiy boiadi,
C=«< b b . _— ..
X2 = o < o boisa, ildizlardan biri nolga teng,
a ikkinchisi esa musbat boiadi.

b >0 boisa, ikkala ildiz manfiy boiadi;

D =b—4ac—0 b < o boisa, ikkala ildiz musbat boiadi.
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T a ’rif.Agar (1) tenglamaning birinchi hadi koeffitsiyenti 1
ga teng boisa, x2 + bx + ¢ = 0 tenglama keltirilgan kvadrat teng-
lama deyiladi. Keltirilgan kvadrat tenglamalarni Viyet teoremasi
yordamida ildizlarini topish mumkin: x2+ px + q = 0

T eore m a Agar keltirilgan kvadrat tenglama hagqiqiy ildiz-
ga ega bo ‘Isa, bu ildizlarning yig ‘indisi garama-qgarshi ishora bi-
lan olingan x oldidagi koeffitsiyentga, ularning ko paytmasi esa shu
tenglamaning ozod hadiga teng, ya hi:

iX, +X2=—p.
g x2=q.

Kvadrat tenglamaga keltiriladigan tenglamalar

Ta’rif 1 axA+ bx2+ c = 0 tenglama bikvadrat tenglama de-
yiladi. Bunda x2 = z almashtirish kiritsak, naz2 + bz + ¢ = 0 ko‘ri-
nishga keladi. Bu tenglamani yechib, topilgan yechimni almashti-
rishga go‘yamiz.

"x+a" . . L
2) * =b, o‘zaro teskari noma’lumni o‘z ichi-
w+a)' t x J s
ga olgan tenglama. Bunda i =z desak, z-—=b: bun-
VX +a,

dan: z2-bz - 1=0, bukvadrat tenglamani yechib almashtirishga
go‘ysak, berilgan tenglama yechimi chigadi.

3. axA- 0x3+ cx2+ dx + ¢ = 0 ko‘rinishidagi 4-darajali tenglama
ham toia kvadratga ajratish yoii bilan kvadrat tenglama koiinishi-
ga keltirib yechiladi.

Ta’rif axn+an [X'~1+ .. + ax + ag= 0 tenglama koeffitsi-
yentlarining an= a0 an_1= av an 2= a2.. tengliklari o‘rinli boisa,
bunday tenglamani gaytma tenglama deyiladi.

Bu tenglama ham ayniy almashtirishlar bajarish natijasida kvad-
rat tenglama ko‘rinishiga keladi.

Yugoridagi tenglamalarning har birini amalda ko ‘ramiz.
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D3x - 5x+2=0; D =25-4-3-2 =1>0;

b1 2 5+1
M=o, = =i
2-3 3 2-3
2) 3x2+2x-1 =0; Dy=1+31=4;
- 1-2 -1+2 1
* = =-1; X2 =-
3 ~3n
3) x2+4x - 3=0; X +x2=-4; Xeox2=-3
£B=4+3=1, N=-2->T,  x2=-2 +4d7.

Viyet teoremasidan foydalanib tanlash yoii bilan ham ildizlami
topish mumkin.

4)x2- 8x- 9=0;x, +x2= 8, x,x9= -9.
AgarXj = —1, x2= 9 desak, Viyet teoremasi sharti bajariladi.
5) x4- 4x2- 5=0; X2=1z

z2- 42- 5=0;

z,+ z2=4;

422 = -5, demak, zx = - 1, z2 = 5; ziehet ildiz x2 = 5;
Xj2 =yl tenglamaning yechimi.

) X +1Y
W X+1, . X
/X):l\zzz; 22—=2— 222—3z-2 =0;
£>=9+4-2-2 =25;

3-5

x \2
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z, - chet ildiz.
Dx=n2x+n/2; x(1—A/2)=n/2;

NS = (IW 2)= 2
© 1R 1-2 1

2)— =-n/2; x=-n/2x-nl2; x(1+V2)=

x2- - 4
1+ n/2 1-2

xX2=2- n/2.

7) X4+ 6x3+ 5x2- 12x+3=0
X4+ 6X3+ 9x2- 4x2- 12x+ 3 =0
(x2+ 3x)2-4(x2+3x) +3=0
X2+ 3x =z, z2-4z+3=0.
Tanlash yoii bilan: z1= 1, z2= 3.
1)x2+3x=1;XR+3x- 1=0;D=9+4 =13
-3-V3 -3+V3
X1 — 2 X2 — 2 5
2) X2+ 3x=3; X+3x- 3=0;D =9+ 12=21.
-3-n/21 -3 +n/21
*3~ 2 ’ - 2
8) 2x4+ 3x3- 16x2+ 3x + 2 = 0.

Tenglamaning har ikkala tomonini x2*0 ga bo‘lamiz:

-> 2 1 3 2

fX X
213+ L1413 x+ U mp=0,
V ) | X

X+ —-Z7 desak, x2H-5=12z2- 2,
X xX2
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2(z2- 2) +3z—16=0; 222+ 3z- 20 = 0.

D =9+4-2-20 = 169; z,='3'13=-4; 2=20_5
1 4 2 4 2
Dx+—=-4;x2+4x+1=0;D=4-1 =3.
X
X, —2—\[3i Xx2—2 + n/3;
2)x+—=2—;2x2-5x+2=0;£>=25-4-2-2=9.
X
5 —3_1 5+3_8 0
*3~ 4 ~4;Xi~ 4 ~4 ¢
2.34. Tenglamalarni yeching:
) 4x+7=5x-3; 2)12x +10=-2x + 38;
3)- Ix+7=-5+3x; 4)-22 +6x=7x-12;
1 1 2 x-4 3
5)—3x-2) =—x+— 2—=Xx-2;
)E(V ) 4 3 6). 7 4y 3

X n
78 X1 "o xrex+12 8)2x-2,5 =1.5(x-1):
vd y

9)7,5x-15 =10,5(x-2); 10)-](x-l}: 4.2 (x-1);
1)9(x—) =(x-1)(x+2); 12)x(x+2)=(x+2)(x-6);
13) (x-2)(x-9) =0; 14) (x-1)(x +4) =0;
15)3—x—x2:I-x 2; 16) " x(x +1) =~ (x +1)2;

1) (x+1)(x-2) =(x+6)(x-5); 18 x2=(x+2)(x-1I);

19) (x +3)2=(x-2)(x-4); 20) (x+2)(x+1)2=(x+2)(x-1)2.

2.35. Tenglamalarni yeching:
D) x2+5x+4=0; 2) X2+ 7x+6=0;

3)3x2-5x +2 =0; 4)4x2+5x +1 =0;
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5)2x2+3x =0; 6)5x2-2 x=0;

7) 4x2+1 = 0; 8) 2x2+3 =0;

9) 2x2-3x +5=0; 10)3x2+4x +2 =0;

I x2(x+1)(x-2)(x-5) =0; 12)x2(x+2)(x-1)(x-3) =0;

13) (x +3)2(x-2)(x-4) =0;
14) (x +2) (X + 1) \|/'xHEl>(x-2)"=o;
15) (2x-1)(x-4)(x-3) =0; 16) (3x+2)(x2-1)(x-2) =0.

2.36. Tenglamalarni yeching:

1) (x-2)(x2- 9)=0; 2) (x2-1)(x +4) =0;
3)-Ix--"x2=I-X; ) jx (x +1) = (x +1)2;
5)x X 1 =x24x 41 6) 2x-2,5 =x(x-1);
7)3x-7,5 = x(x-2); 8) A x (x-1) = (x-1)";

9) x(x-1) =(x-1)(x +2); 10) x(x +2) =(x +3)(x-6).

9. Bir o‘zgaruvchili ratsional va irratsional
tenglamalarni yechish usullari
P (x) o
.~ "=0 ko‘rinishidagi tenglama kasr-ratsional tenglama de-
Q\x)
yiladi, bu yerda P(x) va Q(x) lar ko‘phadlar boiib, Q(x) ning daraja-
si kamida 1 ga teng.

Px) =0 tenglamani yechish uchun P(x) = 0 tenglamaning
eWw



Q(x)jt0 shartni ganoatlantiradigan yechimlarini topish kifoya, ya’ni

tenglama va Ne -0 sistema teng kuchlidir.
Q(x) 16 (x) @0
X+3 X i .
Masalan, 1)------ H=----=- =2 kasrning surat va maxraji-
x-3 x+3

ni bir xil ifodaga ko‘paytiramiz. Bu kasrning asosiy Xossasi.

----- 1 tenglama xossasidan tenglikning ik-
X 9 X 9 X 9

kala tarafini x2- 9 ®0 ifodaga ko ‘paytiramiz. x2+ 6x + 9 + x2- 3x =
= 2x2- 18 hosil boiadi. Soddalashtirsak, 3x = -27, x = -9. Bunda
ham tenglikning bir tomonidan ikkinchi tomoniga ifodalami gara-
ma-qarshi ishora bilan o‘tkazish xossasidan foydalandik. Topilgan
yechim x # 3 shartni ganoatlantiradi. Demak, javob: x = -9.

X+2 Xx(x-4) _x-2 4(3+x)_
X-2 x2-4 X+2 4-x2
(x+2)2 x(x-4) (x-2)" 4(3+x)
x2-4 x2-4 x2-4 x2-4

X2- 450
X2+AX +4 -X2+4X = X2-4X +4 + 12 + 4X.
X2-8x +12=0.

Viyet teoremasidan foydalansak, x, = 2; x2= 6; x ®+2 boigani
uchun javob: x = 6.
2.37. Tenglamani yeching:



7 4-x +6 '172: Bx+1 N 1, X ]'IZL:_)S_-_%_I__Z
3 3 2 7 3'
9)|2X_ n33 x-2il 10)(X+8 Ao’2:_l':_2__-_3__)5+_'
4 4~ 4 3 V3 8 4 5 6
1) **? 2; 2 ppr o+ *2LL
13) 9_x-4 :3£=8-x X—1 7-2x 4 o
y 2 2 v 3 5
15)15_x-2 5—x_q_2 1 16)8+-X_2 |8:~_g_>5+l ]
2 3y 2 3 il
Xx+9 2 1 _X+2 1 X —6 2x-3
17 - 18) 8- o= 2X3 +2-;
) 4 5 8 3 2 6
- A -
19) x+3 2 x-2 +_4_ 20) 2x— .22:3x 1 1
v 3 5 5/ 3 2 +3°
)2 aloX2igl ) 9-%72 pt 2l
vV 3 2 2 2.
r - -
23) 7+X2 3_3x-2 3
4 3
24)22_x—4 7-2X ?I/I .
25) 2x+27 :IL 2x-4 3
4 3 3 4
- N
7 T T -
2“1 3 4)
2.38. Tenglamani yeching:
X +5x+4 3x2-5x+2 n
D, . =0 ¢
2X -3X+2 X +X-6
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:0;
3)x+2

4x -4x-3

:0;
5) X+ 3

4x24.X - 3
T)g(abr 9x-9

~ (x+3)(x-5)
9)-— X(‘l'v -i= o

:O,

=8
(X+1)(X2) ’

2 +9x-5
13) 2 | #"9X 3¢
33X —2x—1

15 )_(f‘f_x_)(x *2) =0

X =3

11)

17) 1
x 1 2 2x-2

19 A-x(x+D)=(x+1)7;
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X—7 _
(4-x)(2x +1)

6)

8) 2-2.3X 2=0;
X—1

10)2x-4x4Y56=0,
X —3
3x;-5x-8 =
2x —bx-3

14)'+7x 4x. =o;
3Xx +2x-1

x-3 B
X(X +2)(x +3) -

(x2-4)(16-x2)

x(x+1)

1- 3x
20) — --——-h
2X+2 x— 1 2-2X

22) —- -1
2x-4  X- 27 4-2x

24) 2X x—2 A

26)x-4 7-2x_15 4
2-3Xx 3x+2 6 9x -4




10. Parametrik usulda berilgan kasr-
ratsional tenglamalarni yechish

Parametrik usuldagi tenglamalarni yechish degan so‘z tenglama-
da gatnashayotgan parametrlarning yo‘l qo‘yiladigan barcha qiy-
matlariga mos keluvchi ildizlarni topish demakdir.

1-misol —-— =—— tenglamani yeching.

Bu tenglama ma’noga ega boiishi uchunax- 4 *0va9x-a 0
boiishi kerak. Tenglamaning har ikkala tomonini (ax - 4) *(9x - a)
ga ko‘paytirsak, 45x - ax = 5a - 4 tenglama hosil boiadi, bundan:

45x - ax = 5a- 4, X(45- a) =5a- 4 (¥

Endi biz a ning ganday giymatlarida 9x-a =0Ovaax-4 =0

a 4
tengliklar o‘rinli boiishini topamiz. x = 3 va X = . a* 0 Bu

giymatlarni (*) tenglamaga qo‘ysak, a ga nisbatan kvadrat tenglama
hosil boiadi:

1) -9 (45-a) =5a-4, 2) - (45-a) =5a-4,
a

45a - a 2= 45a - 36, 180 - 4a = 5a2- 4a,

a2=36,a =z6. a2=36,a =6

Agar parametr a = £6 giymatni gabul gilsa, berilgan tenglama
maxraji nolga teng boiib, u ma’noga ega boimaydi, shu sababli
(45 - a)x = 5a - 4. (*) tenglama berilgan tenglamaga teng kuchli
boiganligi uchun, a * +6 shartga ko‘ra, bu tenglamani quyidagicha
yechamiz:

1.a)agar45- a* Oboisa, a * 45 boiadi. Bu holda (*) tenglama
bitta yechimga ega boiadi;

b) agar 45 - a = 0 boisa, (*) tenglama 0 x = 221 boiadi, bu

. 5a—4
holda tenglama yechimga ega emas. Javob: x = S ,a* 45 va

a==%06 45-a
2. Agar a = 45 boisa, tenglama yechimga ega emas.
3. Agar a = 6 boisa, tenglama ma’noga ega boimaydi.
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2-misol ! s 1 2(«+3)
2n+nx xL- 2x -4X

Javob:1)agarn=-4 boisa, x = 8;2)agarn=-2 boisa, x =4,

3)agarn =- lboisa, x = 1;4) agar n = 1boisa, x = 3.

tenglamani yeching.

3misol — + = 1+—tenglamani yeching.
Xx—1 x-b b
2b
Javob: x, =b+1, X, =-—- ,b*0,b*1.
1 2 b+1

Agarb =-1 boisa,x =0. Agarb = 1boisa, x = 2

2.39. Tenglamani yeching:

2
) T = 4l 2) 1—2x e
2 5y 2 .3 10 5-ax
3 x+-1 .42_5-x.+_4a 2 2x2+ 1l 1 a-x
4 4 4y
- + -
5) 2 X+5 .11 2ax +1 6 1 ax-2 .2_1:x+3 2
v 4 3 6 2
/
7) 2ax- 8) ax+8 1 .21 2-3ax
3 2
+2 .1 +
9 9_3(____+1- :Si ax+2 1017 X—a x+2*+1 2
3 3 2) 3
2.40. Tenglamani yeching:
2
: X—
p:» 4> 2) - 0
X +a (a-x)(2ax +1)
4X2+ X — -3%-
~>_<+§(< 3:0; 4) 2%2-3x -2 _ .
5 +9x-a ax-1
(+3)(ar-6)_0; o 2x- 4x2+56_
ax+1 ax-3
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11. Irratsional tenglamalarni yechish

Irratsional son tushunchasi maktab matematika kursining VIII
sinfida oiiladi. 0 ‘quv goilanmada irratsional tenglamaga ta’rif
berib, uni yechish usullari ko‘rsatilgan. 0 ‘quv qoilanmadagi ta’rif
quyidagicha ifodalanadi.

T a’rif. Noma lumlari ildiz ishorasi ostida bo ‘lgan tenglamalar
irratsional tenglamalar deyiladi.

Bu ta’rifni kengrog ma’noda quyidagicha ham berish mumkin.
Noma lumlari ildiz ishorasi ostida yoki kasr ko rsatkichli daraja
belgisi ostida bo‘lgan tenglama irratsional tenglama deyiladi.

Masalan: n/4-5x =6, x2- 7=0, y/x-a +%/x-b,

ni2x+8+n/x+5=7,V1-n/x"-x2 = x-1 va hokazo.
Irratsional tenglamani yechishdan avval uning aniglanish soha-
sini topish lozirn.

1-misol. n/3x-6 +VI+x =2 tenglamaning aniglanish sohasi
topilsin.

Yechish. 3x - 6 >0va 1+ x>0, bu tengsizliklardan: x > 2 va
x> - 1. Demak, bu tenglamaning aniglanish sohasi x > 2 boiadi.
Hagigatdan ham, bu tenglama yechilsa, uning ildizi 2 ga teng yoki
undan katta son chigishi uning aniglanish sohasidan ko ‘rinadi.

2-misol vx—l- n/3-x =n/x+2 tenglamaning aniglanish so-
hasi topilsin. x —1 >0, 3- x > 0, x + 2 > 0, bu tengsizliklardan
x>1',x<3,x> -2. Bulargako‘ratenglamaning aniglanish sohasi
1<x < 3 boiadi, bu tenglama ildizi 1 soni bilan 3 soni orasida bo*-
ladi, deganidir.



Irratsional tenglamalar ayniy shakl almashtirishlar orqali rat-
sional tenglama koiinishiga keltiriladi. Irratsional tenglamalarni
yechish uchun eng ko‘p ishlatiladigan shakl almashtirish - beril-
gan tenglikning har ikkala tomonini bir xil darajaga ko‘tarish va

kabi usullardir.

Bunday shakl almashtirishlarni bajarish jarayonida yechilayotgan
tenglama uchun chet ildiz hosil boiishi mumkin, chunki bu ayniy
tengliklarning o‘ng tomonlarining aniglanish sohasi chapga gara-
ganda kengroqdir.

Teorem a. Agarfix) = g(x) tenglamaning har ikkala gismini
kvadratga ko tarilsa, berilgan tenglama uchun chet ildiz hosil bo ‘la-
di, bu chetildizfix) = - g(x) tenglamaning ildizidir.

I sb oti Agarfix) = g(x') tenglamaning har ikkala tomonini
kvadratga ko‘tarsak, [fix)]2 = [g(X)]2yoki [fix)]2- [g(x)\2 = 0. Bu
degan so‘z \fix) —[g(x)| [fix) + g(x)] = O deganidir. Bunda quyidagi
ilcki hoi boiishi mumkin:

1) agarfix) - g(x) = 0 bo‘lsa, fix) + g(x)0 u holda /(x) = g(x)
boiadi; 2) agarfix) + g(x) = 0 boisa,fix) - g(x)XD u holdafix)

- g(x) boiadi. Demak, hosil boiadigan chetildiz yoki [/(X)|2- [g9(X)]2
= 0. tenglamaning ildizi boiadi.

3-misol4x = 7 tenglama berilgan boisin. Bu tenglamaning

har ikkala tomonini kvadratga koiarsak, 16x2= 49 boiadi. Bundan
(16x2- 49 = 0) = > (4x - T)(4x + 7) = 0.

1) agar 4x- 7 =0boisa, 4x + 7f 0, bundanx = - =1-;

2) agar 4x + 7 = 0 boisa, 4x- 7" 0, bundanx = - T
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-7 =7,buX = - 1iyechim tenglamani ganoatlantinnaycli degani-

dir. Bu chet ildiz 4x = 7 tenglamaning har ikkala tomonini kvadrat-
ga ko‘tarish natijasida hosil boiadi. Matematika kursida irratsional
tenglamalarni yechish quyidagi ikkita usul orgali amalga oshiriladi:

1) irratsional tenglamaning hax ikkala tomonini bir xil darajaga
ko‘tarish;

2) yangi o ‘zgaruvchilar Kiritish.

Irratsional tenglamalarning ikkala tomonini bir xil darajaga
ko‘tarish usuli quyidagi ketma-ketlik asosida amalga oshiriladi:

a) berilgan irratsional tenglama n/f (x) = n]S(x) ko‘rinishga
keltiriladi;

b) bu tenglamaning ikkala tomoni n darajaga ko ‘tariladi;

d) natijadafix) = g(x) ratsional tenglama hosil bo‘ladi;

e) f(x) = g(x) ratsional tenglama yechiladi va tekshirish orqgali
chet ildiz aniglanadi.

4-misol n/3x + 4 = x tenglama yechilsin.
Y echish. Tenglamaning aniglanish sohasini topamiz: x > 0 va

3x+ 4 >0, bundanx>—§.
1-usul Har ikkala tomonini kvadratga ko ‘tarsak:
(V3x+4)2=x2 3x +4 = x2
Bundan x2- 3x - 4 = 0 tenglamani hosil gilamiz. Uning yechim-

lari x, = 4 vax2=—1, x2=-1 yechim n/3x + 4 = x tenglamauchun
chet ildizdir, chunki u tenglamani ganoatlantirmaydi.
2-usul.

(V3x+4j =x2 =>"3x+4=x2) = |I'%2-(3x +4)) =0| =
(X —AI3x+4j(x +n/3x+4) —0.
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1) agar x-V3x +4 =0 boisa, x+V3x+4~0 boiadi, bundan

x =V3x+4 berilgan tenglama hosil boiadi, buning yechimi x = 4
boiadi;

2) agar X+ V3x+4 =0 boisa, x- V3x+4 &0 boiadi, bundan
X =—\j3x+4 boiadi, buning yechimi x =-1 dir.

Demak, V3x+4 = x tenglamaning har ikkala tomonini kvadrat-
ga ko‘tarish natijasidax = -1 chet ildiz hosil boiadi, X = 4 esa uning
hagiqiy yechimi boiadi.

Irratsional tenglamalarni yangi o‘zgaruvchilar kiritish usuli bilan
ham yechiladi.

5-misol\j(x-5)2-v x -5=6 tenglamani yeching.

Y echish. Bu tenglamaning aniglanish sohasi (-00, 00). Agar
V x-5=y deb belgilasak, tenglamay2 .y ..6 = 0 ko‘rinishga ke-
ladi. Bu tenglamay = 3 vay2= -2 yechimlarga ega. Bunga ko‘ra
(Vx1™ =3)=i>(Vx"5)5=35x - 5 = 243; x = 248. ¥x"5 =-2
tenglama aniqglanish sohasiga tegishli boigan ildizga ega. Demak,
X = 248, x2 = -27 tenglamaning yechimi boiar ekan.

6-misol >/x+4+Vx+20 =8 tenglama yechilsin.

Y echish. 1) aniglanish sohasini topamiz: x+4>0 va x+20>0,
bulardan x > -4 vax > -20 boiadi. Bundanx > - 4 giymat olinadi.

2)  berilgan tenglamaning har ikkala tomonini kvadratga koiara:
miz:

(Vx+4+Vx+20j”=8"

X+4+2VX+4 e\/Xx+20 +x+20 =64,
2X+2VX +4 «\/x+ 20 = 40,

(M(x+4)(x+20))2=(20-x)2,
(x+4)(x +20) =400- 40x +x2,
X2+ 24x+80 =400 - 40x + X2,
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64x =320,
X .: 5. - - - - -
Bu tenglamani yana quyidagi usul bilan ham yechish mumkin:

(VX+4+ax +20] =82 (yx+4+y/x+20) —8 =0

(VxYi+Vx-)-20j—8 (-Vx+4j(-\Ix+20)+8 =0.
1) sIx+ 4 +Vx+20 =8, buning yechimi x = 5;
2) yfx+ 4 + yIx+ 20 =-8, butenglama yechimga ega emas.

7-misol V2x+3 =a, parametrik ko‘rinishdagi irratsional ten-
glama yechilsin.
Bu yerda tenglamaning aniglanish sohasiga nisbatan a > 0 shartni

qo‘yish etarli boiadi. (V2x +3)2=a2, 2x + 3 = a2 bundan 2x

a2- 3yoki X = -----—-- yechim hosil boiadi.

—3
Tekshirish. ° a, a, a=za.

8-misol "V2+4x+4+Vx2-10x+25 =10 irratsional tengla-
mani yeching.

Y echish. Bu tenglamani ~(x +2)2+”"(x-5)2=10 yoki |x +
+21+|x - 5 = 10 ko‘rinishga keltirib, so‘ngra yechamiz.

a) agarx < -2 boisa, -x -2 -x + 5= 10, bundan - 2x = 7 yoki
X =-3,5;

b) agar-2 <x <5boisa,x +2-x +5 =10, yoki 7 = 10, buholda
tenglamayechimgaegaemas;

d) agar x > 5 boisa, x + 2 + x - 5 = 10, bundan 2x = 13 yoki
X = 6,5.

Javob. x=-3,5vax =65

9-misol sil—4x +2 =yjx2—6x +9 tenglamani yeching.
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Y echish. Bu tenglamani VI-4x +2=yj(x-3)2 ko‘rinish-
da yozib olamiz, u holda: \/l —4x + 2 =| x—3|. Bu tenglamaning

aniglanish sohasi 1- 4x > 0 yoki x < — boiadi. Aniglanish sohasi
J 4

X <— boigani uchun aT-4x +2 =3 -x. boiadi.

CN—4+2=1x)=>(1 -4x =1—=2x+x2)=>

=>(x2+2x=0)=>(x, =—2 va Xx,=0).

Tekshirish. A/1-4-(—2) +2 = A(-2)2-6(-2) +9;5=5.

10-mi sol. 1----= 1—— 4—L tenglama yechilsin.
X V Xxv X
Yechish.
1) bu tenglamaning aniglanish sohasini topamiz, — <1 boiadi;

X
2) berilgan tenglamaning har ikkala tomonini kvadratga ko‘tarib,

——V =—J4 —~ tenglamani hosil gilamiz;
X X XV X
3) bu tenglamaning har ikkala tomonini yana kvadratga ko ‘tar-
kel o4 T e 84,
X X X X X X X

4) oxirgi tenglamani yechamiz: 8x3- 4x2=0; 4x32 -x) = 0;
a) agar 4x3= 0 boisa, 2- x* 0, bundanx[23 = 0;
b) agar 2 - x = 0 boisa, 4x3” 0, bundan x4 = 2.

Tekshirish.1—:,/I——J4—-’;1 * ok

Javobh.x=2

11-m i s 0l VXx2-8x +7+2Vx2-18x +17 =2-\Ix2- 32x+ 31
tenglamani yeching.
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1 Yechish. 1) bukoiinishdagi tenglamalarni yechish uchun ildiz
ostidagi ifodalarni ko‘paytuvchilarga ajratamiz:

VI(X-1)(x-7) +2/(x-1)(x-17)=2~/(x-1)(x-31).
2) aniglanish sohasini topamiz:
(x-1)(x-7) >0,

m(x- 1)(x-17) >0, bulardan
(x-1)(x-31) >0,

3) tenglama koiinishini quyidagicha yozib olamiz:

<
> 31.

Vm e m +2Vm &V M =2V M Vv Fiil
yoki A x —|@/Ix—7| +2yj\x-17\ -2~ |x-31]|j =0 bundan:

a) =0j=>(x =1);

b) VIX - 7| +2Jx -17| - 2yl\x- 31 =0.

Agar x < 1boisa, tenglamani V7-x +2d17-x-2d31-x=0
ko‘rinishda yozib olish mumkin. Bundan:

d7-x+2d17-x=2d31-x.
4)  hosil gilingan tenglamaning har ikkala tomonini kvadratga
ko‘tarib ixchamlasak, 15x2- 482x - 497 = 0 tenglama hosil boia-

L 497 . -
di, uni yechsak, xt = - 1va x2=—9 yechimlar topiladi, ammo
X2 = 497 yechim berilgan tenglama%?ng x < 1 aniglanish sohasida

yotmaydi, shuning uchun bu hoi uchun yechim x = -1 boiadi. Agar

x > 31 boisa, tenglama dx-7 +2ax-17 - 2dx- 31 =0 ko‘rinish-
ni oladi, bunday tenglamani yechishni bilamiz.
Javob: X =-1vax2=1

12-misol ax+45-a/x-16 =1irratsional tenglamayechilsin.
Yechish. 1-usul. a/x +45 =u, a/x-16 =v deb belgilasak, bu-
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lardanx + 45 = wBvax- 16 = v3dhamdau -v = 1boiadi. Bulardan
ushbu sistemani hosil gilamiz:

IV -v3=61,
[w-v =1.
(wW- Vv)(«2+ uv +V2) = 61; VB+ «v + V2= 61; « = v + 1,
(v+ D)2+ (v + I)v + v2=61; 3v2+ 3v—60 = 0; v2+ v- 20 = 0;

-1V 1+80 -1+9
Vvj2 = 3 =y

vV, =-5; v2=4; x,=VvB- 45 =-109;
x2=v23+ 16 = 43+ 16 = 64 + 16 = 80.
2-usul. Tenglamaning ikkala tomonini kubga ko ‘taramiz:

(Vx+45-"x-16)3=13
yoki

X+45-Xx +16-3-"(Xx +45)(x-16)"Xx +45- dx-16j=1

61-37(x +45)(x-16) =1, bundan ~(x +45)(x-16) =20,
(x + 45)(x - 16) = 8000, x2+ 29x - 8720 = 0. Bu tenglamani yech-
sak, x, = - 109 va x2 = 80 yechimlar kelib chigadi.

13-misolijl-x =l-yjx-1 tenglamayechilsin.
Yechish. tf2—x =u va y/x-1=v desak, u holda u3= 2 - x

v2=x- 1L, v+u=1v > 0 Butengliklardan \u +v  ” sistemani
[v+m=1
hosil gilib uni yechamiz:
v=1- u;u3+u2- 2u =0/ u(u2+ u - 2) =0, bundan
ux=0; u2=- 2; «3=1;j = 1; v2= 3; v3= 0 kelib chigadi.
Bularga asosan:

HN~r2-x =0, )N * =-2, 3)r2n =1
2-X =0, 2-X =-8, 2-x =1,
x1=2. x2=10. x3=I-
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Javob. Xj = 2; x2= 10; x3= 1.

2.41. Tenglamani yeching:
N1+n/2x-2 =X;

3)>2x+T =2n/x-n/x —=3;
Syja+x +\Ja-x =n/2x;
nix+4+n/20+x = 8;
Dn/x+6- nix+T =1,
N1+ 71 +xn/x2- 24 =x;
Y1+ n/x + il —alx = 2;

2)n/4-x +VsTx =3;
4>+ x>/x2+24 =x +1;
6)n/x-3+n/x-18=x;
8)nI3x + 4 + n/x—4 = 2n/X;
10)VI5- x +n/3-x = 6;
12)n/3x+ 7 -n/x +1=2;

1n/x + nix+1T +

X —JIx +\\

=14.

Javoblar: 2.41. 1) 3;2)4va -5; 3)4;4)0vab; 5 ava-a; 6)7,
7)5;8)4;9)3; 10)-1; 11)7; 12)-1 va3; 13)0; 14)5.

12. Parametrli irratsional tenglamalarni yechish

1-misol g/x—1- x - a tenglamayechilsin.

Y echish. Berilgan tenglamani quyidagicha yozib olamiz:

XA-n[x —1+1—a=0.

D)

Agarbutenglamada n/x-T =y desak,x- 1=y2boiadi,uholda

y2-y +l-a =0,

1 M1-4+4a 1

_2+V 4
1+n/4a-3 .

tenglamani quyidagichayozish mumkin:

yR=r+J-A-(l-a) =

nlda -3 _

~~2 113 2 7

1-n/4a-3

125



3
(1) tenglama fagat oboigandagina yechimga ega boiadi,
ya’ni:

7 1-V4a-3
Va1 = 242822 , )

Vaf-teies, -

(2) tenglama 1- V4a-3 >0 boiganida yechimga ega boiadi.
3
(2) va (3) ni yechsak, — < a < 1 tengsizlik hosil boiadi, u holda

tenglama quyidagi koiinishdagi ikkita haqiqiy har xil yechimga ega
boiadi:

2ct+1 + V4a —3. « 2a + 1—y4c -3

2 2 2
Agar a > 1boisa, tenglama xl2=2a+1~"4q_zl yechimga ega
3
boiadi, agar a ¢ —boisa, tenglama yechiriwga ega boimaydi.

2-misol V3x-2 +VxT2 =atenglama yechilsin.
Ye chish. Butenglamaning aniglanish sohasi

|3x-2 >0, X> -,

X+2>0 X%-@ 3

- . 2s
boiadi, u holda berilgan tenglama a, > -—=- bmgandagma yechim-
- 2\6 , . \

gaegaboiadi, agara < — ~ boisa, yechlmga ega emas:
yj3x-2 =a-\/x +2 @)
3X-2=a2- 2a-Jx+2+x+2
2X-4=a2- 2aslx+2
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2Xx+4+2aJx+2-a2-8 =0
2(X+2)+2<Wx+2- al- 8=0.

Agar sJx+2 - ydesak, 2y~+2ay-a'-8 =0 yoki 2y2+ 2ay
- (a2+8) =0, bundan

-a £-Ja2+2a2+16 _ -a +-Jla2+16

jii2 = B
-a-4?

\)x+ 2= __a__i_'_>_a__2_j-_!'_6(2)

le+~ —a+\i3a2+16 @)

NN A ,
2

a> 3§ri§ da (2) tenglama yechimga ega emas, (3) tenglama esa

X = 2a2+4724322+16 yechimga ega bosradi.

3-misolvx2-ax+2=x-1 tenglama yechilsin.

) fx-1>0, fx>1
Yechish. J n
X ~-ax +2=(x-1) [(<3-2)x =1.

Agara - 2 boisa, sistemayechimga ega emas, agar a * 2 boisa,

- —Nn>]
hosil boiadi, u holda a~2 yoki 2 < a < 3 boiadi.

Javob. Agar 2 < a < 3 boisa, x=---—-- 5 ;agara<2, a> 3 boisa,

tenglama yechimga ega emas.

4-misolyja-yfa+x =x tenglama yechilsin.
Y echish.
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X>0 X>0 X>0 X>0
a+x>0 X>-a X>-a <X >-a
a-nfa+x>0 a>yja+x a2>a +x Xx<az2-a
Agar a > 1boisa, tenglamaning aniglanish sohasi 0 <x < a2- a
boiadi. a-yfla+x =X yoki 4a +x =a- x2, butenglamaa - x2>

0 boigandagina yechimga ega, shuning uchun a +x = a2- 2ax2+ x4
yoki
a -(2x2+1)a+(x4-x) =0

2x2+1+J(2x" —4x" +4x
8,

a,=x2-X; a2=x?+x+I; aj=x"-x

—4+n/4a—3
tenglama a2- x¢> O snartuchun X =............c........

5-misol nfa+x +lja-x =n/2a tenglama yechilsin.
Y echish. Butenglamani yechish uchun uning har ikki tomoni-
ni uchinchi darajaga koiaramiz:

a+x+a- x+3%a2- x2(nfa+x+nla-x)=2a;

2a+3nfi6* - x2-"2a = 2a;
a'- x2mfla =0;
nla-x2=0; a’-x? 0; x 2=*a.
6-m i s ol "(a+x) +4-~(a-x) =b5n/a2- x2tenglama ye-
chilsin.

Y echish. Tenglamaning har ikkala tomonini 1{a-x)2 ga
boiamiz, bu yerda x ®a:
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QatX_ atx_ 3
Va-Xx a—x ’
t2-5t+4=0; tj=4; t2=1

+
11 %64 e5x=63a x =000
a-x 65
2 f7%=1 xe=o

a-X

7-misol yja+yfx +lja- \[x =>& tenglama yechilsin.

Y echish. Bu tenglamaning har ikki  tomonini
(a+bf =a3+3a2b+3ab2=a3+b3+3ab(a+6) formula bo‘yicha
kubga  ko‘taramiz:

a+Vx+a-yfx +3sja2-x -~Ja+sfx +Va--Vx j=6.

Va+Vx +\ja~yfx -yfb  boigani uchun 2a+3sla -x-yfb

~MN =N - a2-x=(b~2a” ,b* 0 boisa,
33D 21b
2 (¢-2a)3
X-a --
21b

8-misol Va-x +y/b-x =$Ja+b-2x tenglama yechilsin.
Y e c h i sh.Tenglamaning aniglanish sohasi:

a-x >0

b-x>0

a+b-2x>0.

Endi aja-x -t, sfb-x =z Dbelgilash Kkiritamiz, u holda
t4+z4=a+b- 2x =(a- x)+(b- x). Bularni tenglamaga qo‘yam-
iz:

129



t+z =s]td+z4,

(i+z)4 =/4+1z24;

A+41% +6/22~ +4te3+z4=t4 + 24;

tz[2t2+4 3tz +222"=(;

Dtx=0, 4=0, (a-x=0)=>x =g
(b-x=0)=>x =b;

2) 2t2+ 3tz + 222=0 tenglama yechilsa, qolgan yechimlar hosil
boiadi.

Omisol »2 X4 alEX_y tenglama yechilsin.

b+x ya-x

Y e chish. Butenglamaning yoi quyiladigan giymatlar sohasi

X # a vax~ 6 Bundan tashgari, ——> 0 va - ——> 0. Agar boisa,
b+x a-x

a-x>0v&b +x>0 yokido-x<0vad +x<0 boiadi, bulardan:
Xx<avax> - b.

a-X

— =7
b+x
z,, =1; a—_i:l' a-x=¢&+x yoki x=?-:-t3.
12 b+x ’ 2
Tekshirish.
a-b
a--
2 +
hg-1 \a+b \a+b
2 1 2

10-misol (x-a)V x-(x +a)>/6 =6(n/x-n/6 | tenglama ye-
chilsin.
Y e chish. Tenglamaning chap tomonidagi ifodaning gavslarini
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ochib va. 0‘ng tomonidagi ifodani garama-garshi ishora bilan chap to-
monga o ‘tkazib, berilgan tenglamani quyidagi koiinishdayozamiz:

Xn/X - an/x - xn/b - a4b - b(n/x- nbj=0;
x(n/x -n/b)-a(n/x +n/b)-e(VxXx - \[bj=0;
(nix -n/bj(x-0) —a(n/X +n/bj=0;
(n/x-n/b™ (n/x + n/b™N-a(n/x +4bj=0;
(nix+nibj (nix-nib) *a =0

nlx+nb* 0 boisa, (n/x+n/6) -a =0 Dboiadi, bundan
(n/x-n/d6) =a hosil boiadi.

1) agar a < 0 boisa, bu tenglama yechimga ega emas;

2)agara>0,b>0boisa, n/x-n/b ==£n/a, n/IX =n/1y+ nla boia-

di, x12=(n/6 £n/aj .
3)agar 6 =0vaa >0boisa, X =0, x7= a yechimlar boiadi.

. I nfa+x nla+x
1-misol. +—
a X

Yechish. Bundan e TVboiib,x>0,a +x>0, a ®0, b ®0,x ®0.
Tenglamaning chaptomonidagi n/a+ x nigavsdanchigaramiz:

tenglama yechilsin.

fl 1n a+x a
£€a+Xx —+— a+X
\a Xx) b ax b

Bu tenglikning chap tomoni noldan katta, shuning uchun o‘ng

tomoni ham noldan katta boiadi, ya’ni —>0.
ntl L b



/
Agar a Tl m1”0, a* 0 boisa, xm a (1)

fo' n+l
\b;

1) agar a > 0, :—>1boisa, a> b> 0 boiadi;

2) agar a <0, Z—<1boisa, 0> a> b boiadi.

Bu holda (1) yechim n ning juft hollari uchun o‘rinli boiadi.

2.42. Quyidagi tenglamalarni yeching:

l)yfx—3-x-a.

J.: agar 2|,75 <a< 3boisa, x:2—"2a+li yj4a-11). agara>3
boisa, x=-(2a+I+& T1);

2)4x-a =b-x.

J.: agar b > a boisa, x=-"2Z2>+1-V46-4a +1); agar b < a
boisa, yechimga ega emas.

3)\JUx2-ax +3a =2-x.

3a-4 .

J.oagar -4 <a < 4bo‘lsa, x=— —; agara< -4,a> 4boisa,
yechimgaegaemas. a~n

4)>[2x-4 +VX+7 - a.

J.: agar a > 3 boisa, x=3a2+11—2a”2a2+18; agar a< 3
boisa, yechimga ega emas.

5V2x-1+Vx-2 =a.

J: agar 0,5yf6 <a<s[3 boisa, x=3a2-\+2ayl2a2-3; agar
a>%/3 boisa, x=3a2-\ +2a42a2-3; agar a<0,5y[6 boisa,
yechimga ega emas.
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, B)y/2x2-2ax +1 =x—2

yechimga ega emas.

7)yj3x—a =a- 2x.

J.:agar a> 0 boisa, x=—l4a+3-V8a+9J; agara < 0 boisa,
yechimga ega emas. 8

8)yjx—1+V3-x =a

J.ragar "2<a<2 boisa, x="2%\l14a2-a 4j:2; agar a< V2,
a > 2 boisa, yechimga ega emas.

9)x+sjl-x =a

J.: agar x2=* a>”"2 boisa, yechimga ega
emas.

13. Noma’lum absolut miqdor belgisi ostida
gatnashgan tenglamalarni yechish

Absolut migdor ta’rifiga ko‘ra x sonining absolut migdori quyi-
dagicha aniglanadi:
X, agar X>0 bo"lsa,
IX| =-x, agar x<0 bo'lsa,
0, agar x=0 boHsa.

Masalan. |5 =5, |- 2| = 2;...

T a’rif Agar tenglamadagi noma’lum soni absolut giymati
belgisi bilan kelsa, bunday tenglama absolut migdor belgisi ostidagi
tenglama deyiladi.

Masalan, 13x—11=4. |2x —11= |5x-7|, |5x-7| = 13.
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Bu ko‘rinishdagi tenglamalarni quyidagi usullar bilan yechiladi.
I-misol I5ec—1= 13

Yechish.

l-usul

5x-7 =13 2)5x-1--13
5x =13+7 5x=-13+7
5x = 20 5x =-6

5 5

Tekshirish 20- 7= 13 13 = 13. Demak, X = 4, x = - 6/5
sonlari berilgan tenglamaning ildizlari boiadi.

2-u s u 1 (Grafik usul). y = 5x - 7 funksiya grafigini chizamiz,
ulaming kesishish nugtasining abssissasi berilgan tenglamaning ye-
chimi bo‘ladi.

Quyidagi jadvalni tuzamiz:

x 0 1 2 3 4 5 6 - -

Y 7 2 3 s 13 18 23 12 17

6-rasm.

y = i5x —7 funksiyaning grafigini yasaymiz. Bu grafikning x
o‘gidan yuqorida yotgan gismini o°‘zgarishsiz goldiramiz. Uning
uchun 5x - 7 > 0, shu sababli |5x —7| = 5x - 7 boiadi. Bu grafik-
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ning abbsissalar o‘gidan pastda yotgan gismiga shu o‘gga nisbatan
simmetrik akslantiramiz. Bu holda 5x - 7 < 0 boiadi, ya’ni [5x- 7\
=- (5x- 7). Natijada_y = 5x - 7 funksiya grafigiy = 13 chiziq bilan
ikki nuqtada kesishadi, kesishish nuqgtalarning abssissalari x = 4 va

x = - |~ nugtalardan iborat boiadi, ana shu nugtalar |5x —7j = 13

tenglamaning yechimi boiadi.
3-u s u 1 (Oraliglar metodi). Absolut migdor belgisi ostidagi

|5x- 7| ifoda x ’ da nolga aylanadi. Sonlar to‘g‘ri chizigida
J

7
X =— nugtani belgilab, bu nugtadan chapda -o0;- va 0°‘ngda

/7 N
-00 olingan giymatlarga ko‘ra |5x - 7| ifodani absolut miqdor

belgisiz quyidagicha yozish mumkin:
N
-5x+ 7, Dbirinchi ! oraliqda,
|5X—7|: "0:'\"5/

5x-7, ikkinchi =M oraligda.

Bularga ko‘ra tenglamani quyidagi ikki ko‘rinishda yozish mum-
Kin:

1)-5x +7=13 2)5x-7 =13
—bx=13-7 5x=13+7
—5x=6 5x =20
Xx=_6=_1i X =4
X 5 5'

2-misol 17x—11=21 9x.

Yechish.

1) 7x—=21-9x 2) TXx—1=—21-9x)
IX+9x=21+1 7x—=9x-21
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16x = 22 9x-7x =21-1

22 1 3
X =1— 2x =20, x =10.
Tekshirish.
77-8 _168-99
8 ~ 8
Demak, x - . berilgan tenglama yechimi ekan.

3-misol. |x-I| +|x+ I|=2 tenglamani yeching.

Yechish. Butenglamadax- 1=0vax + 1=0, demak, ular
x = lvax =- lyechimlarga ega boiadi. Sonlar to‘g‘ri chizig‘ida
x = lvax = - 1 nuqgtalami belgilaymiz, bu holda sonlar to‘g'ri
chizig‘i uchta oraligqga ajraladi. Birinchi oraliq (-oo, - 1), ikkinchi
oralig [-1,1], uchinchi oraliq (l,00) dan iboratdir. jx- 1] va |x + 1|
ifodalaming har birini hosil gilingan oraliglarda absolut migdor bel-
gisiz quyidagicha yozish mumkin:

l)agarx< -1 boisa, |x-I| + [x+l|=2tenglama-x+ 1-x-1=2
boiadi, bundan-2x = 2 yokix - - 1yechimgaegaboiamiz;

2) agar-1 <x<I boisa, |[x-l|+|x+I[ =2tenglama-x+I+x+1=2
boiadi, bundan 2x = 2 yoki x = 1 boiadi. Demak, x =-lvax = |
yechimlarga ega boiadi.

4-misol2x2- 5x- 3 |x- 2| =0 tenglamani yeching.

Yechish.

1) agarx<2 boisa, 2x25x-3 [x—2| tenglama 2x2—5x+3x-6=0 yokKi

x2x-3 = 0ko‘rinishni oladi, uniyechsak, xl2 =—+ /—3=—%—}
27 V4 27 2

ya ni x, = 1+yns va x2=|—'y-/E yechimlarhosil qfrinadi.

Bunda: x}= yechim qaralayotgan sohada yotmaydi,

shuning uchun x2- m+ (-°0; 2) oralig uchun yechim boiadi;
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2) agar x > 2boisa, berilgan tenglamadan 2x2- 5x - 3x + 6=0
hosil boiadi yoki ushbux2- 4x + 3 = 0 ko‘rinishni oladi, uni yechib,
X = 1lvax2= 3yechimlarga ega boiamiz. Bundagi X, = 1 yecblw
garalayotgan oraligda yotmaydi, shuning uchun (2,00) oraliq uchun
yechim x2= 3 boiadi. Demak. 2x2- 5x- 3jx- 2| =0 tenglamaning

yechimi X, :1_11/1_3’ x2=3 boiadi.

2.43. Quyidagi tenglamalami yeching:
1)|2x + 5 =5x-3; 2)|bx+10|=-x +8;
3)-12x +3=-6 +2X; 4) —15+ 9x| = 5x—7;

- =ix +|: -N+1) =Ix-2I:
5)|(2x-5)| |5x |3 6£?f|2 A) [x-2];
7) Z-l =X +5x+22; 8)|2x-2,3| =2,5(x-1);
9)|1,5x- 5 =15(x- 2); 10)]|x-1] =2,5(x-1);
)x-j=(x-1)(x +2); 12)X|x+ 2| = (x+2)(x-6);
13)|x—=2|(x—9) =0; 14) [x —U(x + 4) = 0;
15)M-x-x2=|1-x2]; 16)jIx(x+D]=j(x +1)2;

1I7) (x +1) (x- 2) =|(x+6) (x- 5)[;18)x2 = (|x| + 2) (Ix| - 1);

19) (x +3)2=|(x- 2) (x- 4)]; 20)|x+2/(x+1)2=|x+2(x- 2)2.
2.44. Quyidagi tenglamalami yeching:

Dx2+5|x+4=0; 2) X2+ 7|x + 6 =0;
3) 3x2-5|x+2=0; 4) 4x2+5|x+1 =0;
5)2x2+3]|x|=0; 6) 5x2-2|x| = 0;
7)4x2+1=|X; 8)2x2+3 =|x|;

9) 2x2—3|x|+5 =0; 10)3x2+4|x| +2 = 0.
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2.45. Quyidagi tenglamalarni yeching:

3x-2 4 \3j_
i) t—

V 4 5 2~ 4

(2 V7 139x

2) 6— 2Xx
)V 3 | 20
3)f X+g o 10-x_44
V 4y 3 5
4)(22____@_'_2_ ST
V 4 L
(5-x ' 2x+I
5) " ------ +2 W=
)v 2 ;0
t4 x-2n 1 Xx+3
6
) 12 10

14. Chizigli va kvadrat tengsiziiklar

Agar x ga bog‘lig boigan A(x) va B(x) ifodalar quyidagi muno-
sabatlardan A(x) > B(x), A(X)>B(x), A(x) < B(x), A(X)<B(x) birini
ganoatlantirsa, bir noma’lumli tengsizlik berilgan deyiladi. Bu ifo-
dalaming ikkala tomoni ma’noga ega boiadigan x ning giymatlari
to‘plami tengsizliklarning mavjudlik sohasi deyiladi. 0 ‘zgaruvchi
X ning tengsizlikni ganoatlantiradigan giymatlar to‘plami tengsizli-
kning yechimi deyiladi.

2x - 6 <0 boisin, bundan 2x<6 =>x<3 boiib, tengsizlikning
yechimi x e (-o00; 3) boiadi.

Tengsizliklarning yechimini topishda quyidagi qoidalarga rioya
gilish lozim:

1) tengsizlikning ikkala tomoniga bir xil ifodani qo‘shish yoki
ayirishdan tengsizlik ishorasi o°‘zgarmaydi;

2) tengsizlikning ikkala tomonini bir xil musbat ifodaga ko ‘pay-
tirish yoki boiishdan tengsizlik ishorasi o°‘zgarmaydi;
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3)  tengsizlikning ikkala tomonini bir xil manfiy ifodaga ko ‘pay-
tirsak yoki boisak, tengsizlik ishorasi teskarisiga o‘zgaradi, ya’ni
A(x) > B(x) boisa:

1) A(x) + C(x) > B(x) + C(x);

. A(x) 5(x)

2) C(x) > 0 boisa, A(x)mC(x) > B(x) mC(x) va > ’

. A(x) B(x)
3) C(x) < 0 boisa, A(x) mC(x) < B(x)mC(x) va —

<~
C(x) ~ Clxj
boiadi.

Chizigli tengsizliklar

Soddalashtirishdan keyin ax > b, ax > b. ax <b,ax<b ko‘rinish-

lardan biriga keltirilishi mumkin boigan tengsizlik chizigli (birinchi
darajali) tengsizlik deyiladi.

. 2" ] H3 e .
Misol. 2—1 3>X X3 tengsizlikni yeching.

Y echish. Ikkalatomonini 6 ga ko‘paytirib 6x-3-18>6x-2X-6
ni, bundan esa 2x>15 ni hosil gilamiz. Ikkala tomonini 2 ga boiib,
x>7,5 ni topamiz. Yechim: xe(7,5; o).

2.46. Tengsizliklarni yeching:

1)4(x-2) <2x-5; 2)5-6(x +1)>2x+3
3)3x-7 <4(x +2); 4)7-6x >|(9x-1);
515(x-4)+2,5x<x +6; 6)1,4(x +5) +1,6x>9 +x;

R 8YE+]_*riil;
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9)2X 5 3 §L<U %‘) +x<3I

4
ID3(x+2)+|x<4x +5 12)ry"N+2<3x-N
13— >0; 14)—5—<0;
2+X X—3
15— —>1; 16)-"-
X+3 X —E
Javoblar:

22
2)x<-0,5; 4)x<—; 6)x> 1, 8)x<I;
10)x<2; 12)x>4,8; 14)x<3; 16)x<5.

Kvadrat tengsizliklar

ax2+bx +c> 0, {ax2+bx+c> 0),
: N ko‘rinishidagi yoki shu
ax +bx+c< 0, [ax +bx+c< 0J
ko‘rinishga keltirilishi mumkin boigan tengsizlik kvadrat tengsizlik
deyiladi (bunda x - o‘zgaruvchi, a, b, ¢ - o‘zgarmas sonlar).

Kvadrat tengsizlikni yechishda quyidagilarga amal gilish kerak.
ax2+ bx + ¢ < 0 kvadrat uchhadni a(x - xt)(x - x 2 < 0 ko‘rinishida
tasvirlaymiz (xxva x2(x, < x2 kvadrat uchhadlaming nollari).

a(x - X,)(X - x2 < 0ning yechimi a > 0 boiganda x e (Xp X2,
a < 0 boiganida x e (-00; X,)u(x2 qo) boiadi, chunki ax2+ bx + ¢
ning ishorasi a ning giymatiga garab u yoki bu oraligning ishorasi
bilan bir xil boiadi; a(x - x,)(x-x 2 >0 boiganda, aksincha.

Agar ax2 + bx + c uchhadning diskriminanti D < 0 boisa,
ax2+ bx + ¢ > 0 tengsizlik a > 0 boiganda x ning barcha giymatla-
rida o‘rinli, a < 0 boisa, yechimga ega emas. Amalda bu goidaning
goilanishini misollarda ko‘rib chigamiz.
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Miso1llar. 1) 2x2+ 5x + 3 > Otengsizlikni yeching.
Y e ¢ h i s h. Kvadrat uchhadning ildizlarini topib, tengsizlikni

< 3N
Xx+— (X +1)>0 ko‘rinishidayozamiz. Kvadrat uchhadning anig-

A 3
lanish sohasi (- qo; o0) ekanligini bilgan holda, uni x = ,X2=-1

nuqtalar yordamida oraliglarga ajratamiz: -oo; - - va

(-1; oo). Bu oraliglarni sonlar o‘gida tasvirlaymiz (7-rasm):

7-rasm.

x+- (x+1)>0- tengsizlikda ikkala gavsning ishorasi chap-

dagi oraligda hamma vaqt musbat bo‘ladi, undan bitta oldingi oralig-

da esa gavslarning ishorasi garama-qgarshi bo‘lib, umumiy ishora

minus boiadi, keyingisida musbat bo‘ladi va hokazo. Tengsizlik
3\

yechimi x < -oo:— wu (-1; oo) boiadi. Bu usuldan ko‘paytuvchilar
(gavslar) soni ko‘p boiganda ham foydalanish mumkin.
2y x(x +3)(x M (x-1) <0 tengsizlikni yeching.

vV o w
Yechish. Bu tengsizlikda chap tomondagi ifodaning nollari

-3,— 0,1 boiadi, shuning uchun yechim tasviri quyidagicha

boiadi (8-rasm):

8-rasm.
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Ifoda manfiy giymatlarni -3; m va (0; 1) oraliglarda gabul
giladi. ‘.

Yechim: xe - 3 ; Ju(0; ).

Keltirilgan usuldan (u intervallar usuli deyiladi) kasr ifoda
boiganda ham foydalanish mumkin.

2X -7TX +5

) X2-5X +6
Y e c hish. Butengsizlikni quyidagicha yozamiz (9-rasm):

> 0 tengsizlikni yeching.

9-rasm.

Yechim. xe -oo;1Ju 2;- u(3;00) .

4))(—+7 + 3§.T.I< 0 tengsiZlikni yeching.
X-5 2
Yechish
2X+ 14+ 3x2+x-15x_—_§_< d1,—§—)—(—2—:—1——2—)—(—+—9 <'0A, 3(x-|),\(x-3); <6.
2(x-5) 2(x-5) 2(x—b)
10-rasm.

Yechim: x e (—ec; 1Ju[3; 5).
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2.47. Tengsizliklarni yeching:

)Xx2+5x+4>0;

3)3x2- 5x+2 <0,

5)2x2+3x > 0;

7)4x2+1 > 0;

9)2x2- 3x+5<0;

1)x2(x +1) (x- 2) (x- 5) > 0;

13)(x+3)2(x-2)(x-4) <0;

15) (2x- D(x- 4)(x- 3) >0;

X2+5x +4 <0
2x2-3x+2 '
1 2

<0;
X+2 X—2

17)

19)

Javoblar:

2)X2+7x+61i 0;

4)4x2+5x +1 <0;

6)5x2- 2x <0;

8)2x2+3<0;

10)3x2+4x +2> 0
12)x2(x+2)(x-1) (x- 3)<0;

1H)(x+2)(x +D2("X+£) (X -:

16)(3x +2)(x2-1)(x-2)<0;
3r -5x+2

— — >0;
X +X--6

20)—2 +oeee- <1.
X— Xx+2

18)

2) xe[-1;-6]; 4) xe [-0,25; -1];6) xe [0; 0,4];
8)xe; 10) Xe (-00; 00);12)X g (-00; 0)u (0;- 2)u (I;3);
14) x g (-00; - 2)u (-0,5; 2)u (2; 00);16) x g [-1,5; —4]u [I; 2];

18) X g (-00; -3) U u(2;°°);

1-n/6
-2)u

i+V6
20)xg(-00;

2.48. Tengsizliklarni yeching:

1D (x-2)(x2-9) >0; 2) (x2-1)(x +4) <Q0;
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X 3Hx-5), <o
Xx+1
4x —4x —3

5) >0;
X+3

(x2- x)(x +2)
7) -e- - > 0;

9)ix(x+1)<(x+l)~;

1) A-x(x +1) <x(x-1);
13) 2x-2,5 >x(x-1);
15) -~-x(x-1) < (x-1)2;
M _—_3 __ 1 3
ZHZ5x — 2< 2X-2

19) 4f +J[~3 <
5xJ+9*-9

21)2+fe-y >0-
3x2-2x—4 ’

3 _
-(-x+l)(x 2)

25) M-x(x +1) < (x +1)2;

29) x (x-1) <(x-1)(x +2);

A X-7 S

)(4-x)(2x+l) '

g 2X2 -2
x-1

8) —x - —x2>1-x;
3 9

10)x(I-x) >1—x;

X N
12) x --1 X+ X+ i
4

14) 3x + 7,5 > x(x-2);

6) 9 +-— >
2x+2 x-1

18 35228 L
2X -5x-3
2+7xX-4x2

720) IO
3x +2x-I

22) 2£-44+56 s0.

X-3

(x2 4)(16-x2)
24) 1 Zemmmmmmeeee (>0

] x-3
(X+2)(x +3)

28 3x-2) < —x+—;
)—( ), 13

\
30) 3 -2?<x 2.
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11 bob bo‘yicha test topshiriglari

1. Kompleks sonlami ayiring: (3 + 4i) - (3 - /).

A) 2i B) 3i C)6 D)0
2. Kompleks sonlarni qo‘shing: (5 - 6i) + (3 + 6r).
A)?2 B)O C)8 D) 12/
3. Kompleks sonlarni ko*paytiring: (2- 3/)(3/ + 2).
A) 12 B) 13 C) 14 D) 15
4. Soddalashtiring: -6 - 2(2-y) - 2y + 2.
A) 8 B)-8-4y C)8- 4y D)-8
5. Soddalashtiring: (1 - 2a)2+ (1 + 2a)(2a - 1).
A) 8a2- 4a B)-2a C)-2a+2 D)4a2
6. Ko‘paytuvchilarga ajrating: (x2+ 1)2- 4x2
A) (x2+ 1) - (x- 1)2 B) xAx2- 2)
C) (x- D2Ax+ 12 D) (x2- 2)(x2+ 1)
o . x 2 £ 3Xy
7. Kasmi gisqartiring: -——5----
y -X
X X X
)x+§ ) x-3_y )3y+x )3y—x

A)m-1 B)— - —LU- 7—

ym e )t ) 1
na+l_ 22

9. Ushbu----------—-- ning giymati 9 dan gancha kam?

A) 4 B) 3,5 C)3 D) 55

2
10. Tenglamaning nechta ildizi bor: X—: X+27?

A) 3 B) 2 C) 1 D) ldizi yo‘g.



11.  Agar (x-5)-x+4 =0 bo‘lsa, —x+4 ganday giymatlar
gabul giladi?

A) fagat 0 B) fagat-20 C)Oyoki 5 D) 0yoki 8

12. Agar x2 + x - 1 =0 tenglamaning ildizlari x. va x2 bo‘lsa,
Xj3+x23 ning giymati ganchaga teng boiadi?

A) 1 B)3 C)2 D) -4

13. a ning ganday giymatlarida \a + 2| = -a - 2 tenglik o‘rinli
bo‘ladi?

A)a<—=2 B)a=-3 Ca--2 D)ae ¢
14. 2 i soddalashtiring.
Gh-—1
a

A)a- 1 B)a2-a+1 C)la2+a+1 D)a2+a-1
15. Quyidagi ifodalardan gaysi biri -1 ga teng?
A) ((-)23 B)(-(-1)23 C)((-N32  D)(-(-1)33

5-416- 4-23)
16.-—-- (-434341 — ni hisoblang.

A) 16 B)5 C)4 D) 3
17. Soddalashtiring: 162-1,6-0,8 +0,42
1,42-0,22
A) 1 B) 0 C) 0,75 D) 0,7
3
18. Soddalashtiring: M-16X31]  fgeo3
I 93 J [b 2]
7 X Y
D) - -
A x B) y C)9? )~ ox
0042854 3
19, ——-- . L— ni hisoblang.

4-25
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20. (x + 3)2- 2|x + 3| - 3 = 0 tenglama ildizlarining yig‘indisi
nechaga teng?

A) -6 B) -5 c)-4 D) 4
21. Tengsizlikni yeching: (x + 2)(x + 3) > 0.
A) (-00; 2) U (3, 00) B) (-00; - 3) U (2; 00)
c) (-<»; - 2) U(s; oo) D) (-00; 00)
22. Tengsizlikni yeching: (x + 2)(x - 3) > 0.
A) (-00; 2) U (3; 00) B) (-00; - 3) U (2; 00)
C) (0; o0) D) (-00; - 2) U (3; 00)
23. Qo'sh tengsizlikni yeching: 0< L < 1.
2X+5
A T ran
) Bii™,

C) D) —5 1 00

v v 2

24, L< 1 tengsizlikning (-3; 3) oraliqdagi butun yechimlari soni-

X
ni toping.
A)7 B) 5 C)3 D) 2
25. Nechtatub son 3 < ZSX;, <5 tengsizlikning yechimi boiadi?
X_
A0 B)1 C)2 D) 3

26. Agar a> b> c boTsa, \a- b\ + \c- a\-\b —\ ni soddalashti-
ring.

A)a-2b B)2c C)2a D)2a-2b

27. Agarx >y >z boisa, \x-y\-\z-y\-\z- x\ ni soddalashti-
ring.

A) 2x B) 2y- 2x C)2z- 2y D)2j-2z



28. Ushbux2+ 3|x| - 40 = 0 tenglamaning ildizlari ko ‘paytmasini
toping.

A) —40 B) 40 C)-32 D) -64
29. x2+|x| -2 = 0 tenglamaning nechta ildizi bor?
A) 4 B)1 02 D) 3
30. Tengsizlikni yeching: [x—1 > 2.
A) (-00;-1) B) [-1; 3]
00;-1JU[3; co D) [1; 3]
31. Tengsizlikni yeching: [x—1 < 2.
A) yechimga ega emas B) (-00; -1) U(3; 00)
o [-1; 3] D) [1; 3]
32. Soddalashtiring: X2+ 2x2t X
(x+1)

A‘)_)S_t% B )X_+_2 C )_)S____z_ D) x

x—1 x+1 x—

33. a ning ganday giymatlarida 3(x +1) = 4 + ax tenglamaning
ildizi -1 dan katta boTadi?
A) (0; 00) B)(4;00) C) (-00; 0) D) (-00; 3)

34. x~2+ 1x|=—7tenglamaning eng katta va eng kichik ildizlari

ayirmasini toping.
A) V2 B) 2>/2-1 O 2Vv2 D) 2
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MUHAMMAD AL-XORAZMIYNING ASARLARI
HAQIDA QISQACHA MA’LUMOT

Matematika darslarida tarixiy maiumotlar, gomusiy allomalari-
mizning hayoti va ijodini o‘rganish matematika darslarini insonpar-
varlashtirishga yordam beradi, deb o‘ylaymiz.

Abu Abdulloh Muhammad ibn Muso al-Xorazmiy Xorazmda
taxminan 783-yilda tug‘ilgan. Al-Xorazmiy «Al-jabr va al-mugo-
bala haqgida gisgacha kitob» asari bilan algebra faniga asos soldi.
Shu asar tufayli olim nomining lotincha shaklida «algoritm» termini
paydo boigan. Al-Xorazmiy Bag‘doddagi «Bayt ul-bikma» (Do-
nishmandlar uyi)da rasadxona, kutubxona va barcha ilmiy tekshirish
ishlariga rahbarlik gildi. Al-Xorazmiyning 10 ta asari bizgacha yetib
kelgan:

1. «Hind hisobi hagida» («Fi hisab al-hind»).

Bu asami XII asrda Ispaniya olimi Batlik Adelard arab tilidan lo-
tin tiiiga tarjima qgildi. Keyinchalik Bonkompani, K.Fogel, LSevils-
kiylar tadqiq qildilar.

Risola 8 ta bobdan iborat boigan: 1) natural sonlami «hind
ragamlari» hisoblangan 0,1,2,3,4,5,6,7,8,9 lar yordamida yozish;
2) sonlami go‘shish va ayirish; 3) ikkiga boiish va ikkiga ko‘pay-
tirish qoidalari; 4) ko‘paytirish amali va uni 9 ragami yordamida
tekshirish; 5) boiish; 6) kasrlar hisobi; 7) kasrlami ko‘paytirish;
8) musbat sonlardan kvadrat ildiz chigarish.

Bu risola hisob bo‘yicha qoilanma sifatida Yagin va o‘rta Sharq
hamda G‘arbiy Yevropaga katta ta’sir ko‘rsatdi. Lotin tiiiga tarjima-
sida «Al-Xorazmiy» so‘zi Algorithmus (Algoritmus) deb yozildi va
jahon faniga yangi «algoritm» atama sifatida kiritildi.

2. «Al-jabr va al-muqobila hagida gisgacha kitob» («Al-kitab
al-muxtasar fi hisab al-jabr va-l-muqgabala»).

Bu asami XI1 asrda Ispaniya olimlari Kremonalik Gerardo va Bat-
lik Adelardlar arab tilidan lotin tiiiga, keyinchalik Gans va Grantlar
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ingliz tiliga tarjima qilish asosida o ‘rgandilar. Bu risola 27 ta bobdan
iborat boiib: 1-6-boblari musbat koeffitsiyentli chizigli va kvadrat
tenglamalarni hal gilishga bag‘ishlangan.

7-9-boblarda 4-6-boblardagi goidalar handasa(geometriya) usul-
lari bilan isbotlanadi. BundaX va b kesmalar bilan, X =b ko‘paytma
esa shu kesmalar yordamida chizilgan to‘g‘ri toitburchak, c-to'g'ri
to‘rtburchaklardan tuzilgan tekis shakl kabi ifodalanadi. 10-bobda
ko‘phadlarni ko ‘paytirish qoidalari berilgan. 11-bobda kvadratik ir-
ratsional migdorlami sonli misollar yordamida qo‘shish, ayirish va
ko‘paytirish amallari keltirilgan.12-bobda olti xil ko‘rinishdagi kva-
dratik tenglamalarga keltirilib hal gilinadigan masalalar ko‘riladi.

13-bobda bisob usullarida yechiladigan turli xil masalalar berila-
di.

14-bobda bitimlar hagidagi masalalar hal gilinadi.

15-bob geometriyaga bag‘ishlangan boiib, kvadrat, uchburchak,
romb, doira, aylana uzunligi, parallelepiped, uchburchakli prizma,
aylanma silindr, uchburchakli vato ‘rtburchakli piramidalar, doiraviy
konus, kesik piramida va konuslar hajmlarini hisoblash, uchburchak
va to‘rtburchaklarni tasniflash muammolari ko ‘riladi.

16-23-boblarda vasiyatlar va merosni tagsimlash masalalari is-
lom dini hugugshunosligi asosida hal gilinadi. Ular chizigli teng-
lamalarga keltirilib ishlanadi.

24-27-boblarda merosni tagsimlashdagi murakkab masalalar
(merosxo‘r merosni qoldiruvchidan avval vafot etgan) koiiladi.

3. «Al-Xorazmiy ziji» (ya’ni jadvallari)yoki («Al-M a'munziji»).

Bu risola 37 ta bobdan iborat boiib, uni XII asrda Ispaniya olimi
Batlik Adelard arab tilidan lotin tiliga, keyinchalik X. Zuter nemis
tiliga, B. Kopelevich rus tiliga tarjima gildilar.

4. «Asturlobiyalarni qoilash hagida kitob» («Kitab al-amal
bi-l-astrulabat»). Bu risolada astronomiyaga oid 43 ta masala hal
gilingan.

5. «Asturlob yordamida azimutni aniglash» («Ma'if as-samt
bi-l-astrulab»). X asrda yashagan Ibn Nadimnitig «Fixrist» asarida
tilga olinadi.
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6. «Quyosh soati tekisligida soatni koiish hagida» («Amal as-
saat fabasit ar-ruxama»).

7. «Astrulobni yasash hagida kitob» («Kitab amal as-astrulab»),
U X asrda yashagan Ibn Nadimning «Fixrist» asarida tilga olinadi.

8. «Quyosh soati hagida kitob» {«Kitob ar-ruxama»).Bu risola
hagidagi maiumot Ibn Nadimning «Fixrist»ida bor.

9. «Jo‘g‘rofiya kitobi» {«Kitob surati al-ard»). Mjik tomonidan
arab tilidagi matn chop gilingan.

10. «Yahudiylar yeralari va bayramlari hagida risola» {«Risolafi
istixroj ta rix yahud va a yodihim»). Bu risola AQSH olimi E.Ken-
nedi tomonidan o‘rganildi.

Al-Xorazmiyning bizgacha yetib kelgan 10 ta risolasidan quyda-
gi 3 ta katta kashfiyot hagida aytish mumkin:

1. «Hind hisobi hagida»gi risolasida o‘nlik pozitsion sanoq
tizimining oltmishlikdan ustun ekanligini ko‘rsatgan va bu asami lo-
tin tiliga tarjimasi orgali o‘nli pozitsion sanoq tizimi targalgan.

2. «Al-jabr va al-mugobala haqida gisqacha kitob»ida aljabmi as-
tronomiyaning yordamchi gismidan mustaqil fan darajasiga ko ‘tar-
di, 6 ta chizigli va kvadrat tenglamalami tasniflagan.

3. Al-Xorazmiy oz shogirdlari bilan orasidagi masofasi 35 km
bo‘lgan Tadmor va ar-Rakka shaharlaridan o‘tuvchi Yer sharining
1° li meridiani uzunligini hisobladi va u 6,72 km ga teng ekanligini
topgan.

Al-Xorazmiy 850-yilda Bag‘dodda vafot etgan.
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