d) =

e) 2 ’

X _,_ )y .
) =3 t50-3°
x-1
g) X +3x—y

y __x
h) xX-y x+y

b

5.6. Kasrni gisgartiring:

21d° - 6a%b .
) Dap_a2d’

6m° — 3mn® .
2nmn+mn?’

b)

2 - 2mx+3x—6m .
) X2+ 2mx+3x+6m’

8ab+2a-20b-5 .
©) 4ab-80*+a-2b’

164> —8ab+b* .
f) 164>

9x2-25y?

g) 9x% + 30xy+ 25y2 ’

N 3xty _y .
VR R P

. X .
) x+y+m,

2 y .
k) Xy +XY -3
D 1+x°y+x*y?;

m) 13-2x> + (x - y)’.

@-3a
@ +3a-18’

h)

4x%—8x+3 .
1) 4xr -1

. m2+4m75,
J) m*+7m-10"
x2+10x+25'

(x+5)

(x-2)*
n(z_xf,

x6+x4

m)

x4+x2

Quyida keltirilgan ifodalar ratsional ifodalarmi:

5.7. a) 3x2+y;

b) 3x* +1;
y

d)y 3%+

e) 4a’—x(a-3x);

2
X .
f) x-4°

[9%)

X

g) i
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h) 6x-1;
i) x2+y .
1%—0,(5)x’

Amallarni bajaring (5.8 — 5.10):

58.a) &2 _1-43,

x274xy 4y
2y —xy  X=2y°

b)

X 4a
+ 5
d) 2a*—ax  2ax—x*

) 4y 9x

2 + 2;
3x“+2xy  3xy+2x

5.10. a) @ +3

ax—5x+8a-40°

x2

__X -
d) 3ax-2-x+6a 3a-1’°

5.11. Kasr ko‘rinishida ifodalang:

2 2
2) X -xy

y

ku|‘<:

b
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o

LEae
4

2
k) xy+\/2—]z—4?

(x+c) .
f) C_Ta

2,2

a +X

Lo axt.
g) a X—=;

@a . S5 __c .
h) 25+ 135 9y

N 1_o_x __1
1)1 x-y x+y°

x=25 _ 3x+5,
5x=257 5y_y2’

12—y 6 .
8) 6-36 5,2

X-=y X+y.
h) 3x5—+7%

. Xx-12a  4a
i) x2-16a>  dax—x*

y 3y .
b) 3x-2  6xy+9x-4y-6°
2
e) 3x x“+3x

2y+3 + 4xy-3-2y+6x"

3a ab+b2.
AR

b)



d)

e)

g)

h)

xX-y 2xy .
Xy xp-yt

4ab .ax+bx_
cx+bx  2ab

Xa—-xy  2x
3¢? cy —ca ’

ax—ay  Sxy
5x2y2 by—bx ’

ke+k? x|
K2 x+k’

5.12. Soddalashtiring:

a)

b)

d)

x2—4x .24 -6x .
4 7x 49-x27

¥y =16y . 4-y .
2y+18 .y2+9y’

(a+b)-2ab . a*+b* .
4a° ©oab

53-5 . (c+1)?-c.

e)

5.13. Ifodani soddalashtiring:

c+2 " 13¢+26°

ax+ay 2y .
i) x> 3x+3y’

. Xy . a+a’.
J)

2 x2y2 >
6a 2x-2.
k) xX2_x 3ax’
1) x2_y2 . 2x .
2xy  x+y’

4x? ‘3a—ax

m) -9  4x

(x+3)% . 3x+9.
D s a2y

(x-3)% . 4x-12,
8 T3 324
h a+b ,(a+b)2_
) @7 (aby
3c-b) . 3c-b
3e+b T (Berb)?

i ¢

) 2m2+4m+8,

[7(m—2) m+2
a) -

m-8 me+2m+ 4

_ 2(a+8)

b)

-9

a+5 ( a+?2

@?-3a+9 427

b

1

x+2 2 x-14
d) [3x -

x-2 3x2-6x

xX-5
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2
1 3m Im | Im —6m+1,
e) 1 .
) 2+(1—3m+3m+1) 6m*+10m °

f) 1 y2 . Xx-y X X .
x+y  xp?-x® Pxy Xxy) XY’
2a+3 2d*+3a _3a+2 4a-1 _a_—l_

8) 203 \22+12a:9 24+3) 2a-3 a

a+3 a-1 @-2a-3
+ : -1
h) (a2+2a+1 a2—2a—3j a+2

3(m+3) +m2—3m( i 1)

m*+3m+9 (m+3)2 m-27 m=3)

i)
5.14. Ifodani soddalashtiring:

b [a+b ,a-b)\.

a) (afb_a+b) ( b " a )’

(2x+1—ﬁ):(

4 2
d) [p- qu:(2p2+2+1

( brq P-4 q-p p+q
&) Sy V(2 1),
2x +y 2x yoyax?) 82 2)
5x+y 5x y 2—25y2_
f) —5xy X +5xy x2+y2 ’
9a°-166° ( 3b-4a  3b+4a ).
8 ~7a 40*3ab  4b*+3ab)’

dxy (1 1 .
: + )
h) y2 —x? (y2 —x? x2+2xy+y2

. a-2 . a_ a+4 1 X
i) P+2a \-2a d-4a d*+2a)
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i) 4g-5 . _ Na=3)  4d*-17a+15 _ 7 .

a*9  15-27a+4d* a-2 a+3’
> 2 2 . a+y-x.
k) (a yo-X +2xy) T a+y+x’
2 3 4
a -1 X 1) a-ax’ —x*+x
. , (x=-1);
) x>+ ax (X—l 1-d? ( )

2
x 2 J14 3x+x
m) ax-2a*  x*+x-2ax-2a ( x+3j

5.15. Kasrni qgisqartiring:

ox+l . d x(y-a)-y(x-a) .
a) axte1’ ) x(y—a)z—y(x—a)z ’
b x4oxT+1, x3-1
) 2 €) PRI
(k-3)

5.16. k ning ganday giymatlarida — ifoda natural giymatlar
gabul qgiladi?

5.17. Ifodani soddalashtiring va o‘zgaruvchilarnung ko‘rsatilgan
giymatlarida ifodaning giymatini hisoblang:

x-2y y X -x)? 2)? .
a) |33+t 3 >3 3 R I RN 330
X+y° X -X"y+xy X +Y° X AXTY+XYI Y

x=02; y=038;

i i | .
b) Z@=ba—o T Bh-a) -0 " dc=a)c=b)’

_1.p_ [ ~_B
a—g,b—\/g,C—T.

5.18. m=a-1 bo‘lganda o +L =m’(m’ +4)+4 bo‘lishini
a

isbot qgiling.
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5.19. Ratsional ifodalarni kanonik ko‘rinishga keltiring:

42 x+1 x-1
2= _ ixtl xXPax+l,
a) x(x+1) 1’ b x—1 + x+1 2
-1 2 2
X x“-x+1 x“-x+1
_1-x
1 1+2x
Es x-1 x+1
T X ¥ox+l xP—x+l.
d) —1 €) L
1+2. 1+2x x2+x+l
1+21;x
1+2x

(x+1)2—x4 _ (x2+1)2—x2 B - (x(x+ 1))2

xz_(x2—1)2 I-(x(x-1)*  +DP-xt

2- §. Irratsional ifodalarni ayniy
almashtirishlar

1. Arifmetik ildiz. Ratsional ko‘rsatkichli daraja. a > 0 sonning
n- darajali arifmetik ildizi deb (ne N), n- darajasi a ga teng bo‘lgan

b >0 songa aytiladi va b = %/a orqali belgilanadi. Ta’rif bo‘yicha:
(5 -

a>0, meZ va neN bo‘lsa, {4” soni a ning r:%

ratsional ko‘rsatkichli darajasi deb ataladi, ya’ni
m

d=a" = Na"
1

Xususan, Ya=a".

Ratsional ko‘rsatkichli darajaning xossalari butun
ko‘rsatkichli daraja xossalariga o‘xshash. a, b — ixtiyoriy musbat
sonlar, r va g — ixtiyoriy ratsional sonlar bo‘lsin. U holda:
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1) (ab)'=a't" 1.
Hagqiqatan, r=m/n, ne N, meZ bo‘lsin. U holda:

((ay)' = [(ab)zj - («”/(ab)m ) — (ab)" = d"b" =

(6 (i) <[ -bﬂ" ().

demak, (1') o‘rinli.

Xususan,
r r '
5 -< @)
2) a"- al= a1, bunda
_k '
r=kgm. (3

Hagigatan,

3) =g ).

((2") kabi isbotlanadi).
4) (a")9=a", bunda

r=plk, g=m/n. (5"
Hagqiqatan,

kn
pm
(@ yminyk ~(((aP ym/mym =((@P/ymyk ~(aym =ar™ _[a kn } |

Bundan (5") ning o‘rinli ekani ma’lum bo‘ladi.

Misol 5@ ~271.60% + 6 ni hisoblang.
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Yechish. 5.0,605-0,5-10-0,693+6=5.0,6%5 -
-5.0,60°+6=6.

E\:% Mashgqlar

5.20. Ifodalar ma’noga egami:
3 1 1 2 i
a) 3% b) (3 d) 49 o () O (V4P

2 1 1
9 (VAP; h)y (x-17, (x<1); i) (x+2)F, (x>-2)?
5.21. O‘zgaruvchining ifoda ma’noga ega bo‘ladigan barcha
giymatlarini toping.

a) 4,5%, bunda x € Q; b) (-4, 5)§’ bunda x € Q;

1

d) Gix o) (o +1p; f) (%)"1‘;

2 g i ]
o (W+1fs W (=R D ()
5.22. Hisoblang:
a) 49%; b) 10005, d)47; LR
_4
n 97 90165 0 oooss (33
1,5 1 E 1 E 3
i) 95 k) (g) 4; 1) (a) 3; m) (25)75;

[\SY[o8)

s 4 - 3

_2 . 1 . 4

n) 27 ¢.3*%; o) (%) i p) (z) ; Q) (g) :
5.23. Ifodaning giymatini toping:

a) ((l)ojo’s 75473 - (L2) 4810,
4 ; ;

-1 -2
b) 0,027 - (-4 256" -3 - (5,5)";
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4 1
-1,5 3 1)Y2.
8 (0,047 -(0,125) 3 - (k) %

1 3 -3
2-4‘2+[81 2} (%)

= 0 ‘2
2y

5.24. Amallarni bajaring:

1 1 1 1 3 2
a) C3'C4'Cl2; f) x2.x14.x7;
b) b70,2 . b70,7. g) (m0,3)1,2 .(m70,4)0,4.
2 1
d) (m**y>; h) 453 .87
e) y** .y yl ) 473.16 . 44,

2. Ildiz. Yuqorida arifmetik ildizga ta’rif berilgan edi. a > 0 da
x =%a son x"=a tenglamaning yagona nomanfiy yechimi
ekanligi, shuningdek, ae R va n — toq natural son bo‘lsa, x" =a
tenglamaning yagona yechimga ega ekanligi quyida isbotlanadi.

x" = a tenglamaning (bu yerda ae R, ne N) har ganday ildizi

a sonining n- darajali ildizi deyiladi.
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1-teorema. Har qanday a > 0 hagqiqiy son uchun har doim
x" = a tenglikni qanoatlantiruvchi yagona x>0 haqiqiy son
mavjud.

Isbot. Nomanfiy butun sonlarning 0,17, 2", ..., k", ... n-
darajalari ketma-ketligini qaraylik. Unda, albatta, n- darajasi a
dan katta butun sonlar mavjud bo‘ladi. Ulardan eng kichigi (p + 1)
soni bo‘lsin: p"<a< (p+ 1)

Endi [p; p + 1] oraligni koordinatalari p; p, 1; p, 2; ..., p, 9;
p + 1 bo‘lgan nuqtalar bilan teng o‘n bo‘lakka ajratamiz. Bu sonlar
ichida a dan kattalaridan eng kichigi p, (¢, + 1) bo‘lsin.

(r, q)"<a<(p, (q;+1))", bunda g, — o‘ndan birlar ra-
gami. Bu oraliq x ning giymatini [p; p + 1] oraligga nisbatan aniq
ifodalaydi. Endi bu oraligni o‘nga bo‘lamiz va ikkinchi yaginlashishni
topamiz: (p, ¢q,9,)<a<(p, q,(¢,+1))", g, — yuzdan birlar
ragami. Shu yo‘l bilan m —qadamdan so‘ng (p, 9,49, ...
q,)"<a<(p, q,q, ... (q,+1))" yoki a' <a < a gaegabo‘lamiz,
bunda a, orqali @ ning quyi (kami bilan olingan) va a, orqali a
ning yuqori (ortig‘i bilan olingan) chegaraviy giymatlari, ya’ni
o‘nli yaqginlashishlari belgilangan.

Ikkinchi tomondan, ko‘paytirish qoidasiga muvofiq
a < x" < af tengsizlikni qanoatlantiruvchi yagona x hagiqiy son
mavjud. Demak, x” = a. Boshqacha bo‘lishi, ya’ni x dan farqli
biror y uchun y” = a bo‘lishi mumkin emas. Masalan, y < x bo‘lsa,
ko‘paytirishning monotonlik xossasiga muvofiq y” < x”, ya’ni
" < a bo‘lardi. Shu kabi, y > x bo‘lganda y"" > a ga ega bo‘lar edik.
Demak, teorema to‘g‘ri.

2-te ore m a. Agar A natural son hech bir natural sonning
n- darajasi bo‘lmasa, %A soni irratsional sondir.
I s b o t. Shart bo‘yicha A4 soni nomanfiy sonlarning

or 1n, 2 k", L.
n- darajalar ketma-ketligida uchramaydi, demak, %4 butun son
emas. U kasr ham emas. Hagiqgatan, i =§ bo‘lsin, deb faraz

gilaylik, bunda p va ¢ lar o‘zaro tub va g=1, ¢g#0. U holda
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A :% va p" va ¢" —o‘zaro tub, ¢" # 1 bo‘lganidan A soni

q
gisqarmas kasr bo‘ladi. Bu esa shartga zid. Demak, %/4 soni faqat
irratsionaldir. Teorema isbot gilindi.

3-teorema. Agar p/q, q+ 1, qisqarmas kasrning surati
va maxraji aniq n- daraja bo‘lmasa, ng ildiz irratsional sondir.

Isbot. Teskaricha, ildiz ratsional son, deb faraz qilaylik,

. _ p_d _
ya’ni 1\1/;_%, B(a, y=1. U holda 2=, B(a",17)=1 va
bundan p = a", g=b" bo‘lshi kelib chiqadi. Lekin shart bo‘yicha

p va g n- daraja emas. Demak, '\'/g — irratsional son. Isbot qilindi.

4- te ore ma. Hagqiqiy sonlar sohasida toq darajali ildiz faqat
bir giymatli va uning uchun ushbu tenglik o ‘rinli:

2n+] —a = _2n+\1/5‘
Isbot. x*"+*1=4, 4>0, (1) tenglama Va e R uchun yagona
yechimga ega ekanligini ko‘rsatamiz:

a) a>0 bo‘lsin. U holda Vx<0 son uchun x*"*!<0<a.
Demak, (1) ning, mavjudligi 1-teoremadan ko‘rinadigan,

x = 2"/g > 0 ildizi uning yagona haqiqiy ildizidir;

b) a<0 bo‘lsa, (1) ni (—x)zn+ 1= _4 ko‘rinishda yozib olish
mumkin. —a > 0 bo‘lgani uchun, a) holga ko‘ra, oxirgi tenglama
va, demak, (1) tenglama ham yagona x = 2'”1/—_41 yechimga egadir.

Vae Ruchun y = /g va y, = *"*{/—4 sonlari (1) ning
ildizlari bo‘ladi. Yuqorida isbotlanganlarga ko‘ra, x, = x,. Teorema
isbot qilindi.

Teoremadan ko‘rinadiki, '\’/a_” = g ayniyat n ning 1 dan katta
toq natural giymatlarida, ixtiyoriy @ € R uchun o‘rinli. Agar

n=2m (bu yerda m € N) bo‘lsa, *%2m = 2”’J|a|2m = |a| bo‘ladi.
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Demak, ¢ >0 bo‘lsa, 2%s*" = ¢ tenglik, a <0 bo‘lganda esa

2 2m _ tenglik o‘rinli.

l1-misol.

JET2 = T =7 = 7,77 =8 =7.
Agar a<0, b<0 bo‘lsa, ab>0 va Jab = Jdlt| = \ld- [}
bo‘ladi.

2-misol. \((-3)(-12) = |-3-12 = V36 = 6.

‘é‘% Mashgqlar
5.25. Ifodalar ma’noga egami:

a) 3-9; i

b) J-9; k) =,
d) 3; ) i
e) V9; m) 4=

f) §-0,25; n) 8/x —y, bunda x<y;
g) ,/0,25; 0) I/x -y, bunda x<y;
h) ¥-81; p) §y—x, bunda x<y;

i) 1-2; q) Yy —x, bunda x>y ?

5.26. Ifodalar o‘zgaruvchining ganday giymatlarida ma’noga ega:
a) - Xx; ) dx-1; i) V-x2 +3Ux% -1,
b) i‘/xT; g) (x +1)?%; k) Vx* —6x +9;

d) {x2 +4; h) N6x; 1) VX2 +2x +2;
e) Y(x +4); i) J-x+2; m) O —(x -3)* 2
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5.27. Tengliklar o‘zgaruvchining qanday qiymatlarida to‘g‘ri:

a) (x—2)2=2_x; h) /xz_ - _1;

b) (x+3) =x+3; iy Jx=1
d) J(x-3)? =x-3; ) A=x=2

e) (x-4)Y =4-x; k) x = -2
f) Ix-3=-x; ) VX2 -6x+9=1;
g) Ix-3=0; m) Yx-2=1?

3. Arifmetik ildizlarni shakl almashtirish. Ko‘paytmaning »n-
darajali ildizi ko‘paytuvchilar n- darajali ildizlarining ko‘payt-

masiga teng:
Yab...c =Ya - Yb... 4 e,

buyerda a>0, b>0, ..., ¢>0.
Hagqigatan,

1

1 1 1
Yab...c = (ab...c)r =an b ...cn =%a - Up... e

2[b, agar n— juft bo‘lsa,

‘a
Xususan, Aa"b =

a’/b, agar n — toq bo‘lsa.
Ko‘paytuvchini ildiz ishorasi ostiga kiritish:

atb="%a", (a=0, b=0).

Kasrdan ildiz chiqarish:

ng—@
\ﬁ_%, @>0, b>0).

(D

2

)

4)
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Ildizni darajaga ko‘tarish uchun ildiz ostidagi ifodani shu
darajaga ko‘tarish kifoya:

(ﬁ)’” ~4a",  (az0). (5)

Hagigatan, ((’/E)m _ (aﬁjm —a % _ (am)% =",

a sonning m- darajasining n- darajali ildizini topish uchun
a ning n- darajali ildizini m- darajaga ko‘tarish kifoya, ya’ni

Yam = (JZ)’" (a > 0). 6)

Ildizdan ildiz chigarish uchun ildiz ostidagi ifoda o‘zgartirilmay
goldiriladi, ildizlar ko‘rsatkichlari esa ko‘paytiriladi:

Wefa =g, (a > 0). @
Hagiqatan, W = [(a)#]n — qgmn = gmn ="g

Har xil ko‘rsatkichli ’\’/E, '%, N ’% ildizlarni bir xil

ko‘rsatkichli ildizlarga aylantirish uchun #n, m, ..., k sonlarining
umumiy karralisi (bo‘linuvchisi) bo‘lgan o soni topiladi.
o=nu=mv=..=kw bo‘lsin, bunda u, v, ... , w— qo‘shimcha
ko‘paytuvchilar. Natijada ildizlar quyidagi ko‘rinishga keladi:

Misol Y10 > %3, chunki ¥10>532,10>9 .

—

‘é‘% Mashgqlar
5.28. Ko‘paytmadan ildiz chiqaring:

a) 16-121; b) 3-125-27;
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d) Vi6-8[; ¢) 332243
f) 9-2536-49; g) /827 -64-125;
h) 81-625-256; i) \/0,01-0,09-0,25.

5.29. Bo‘linmadan ildiz chigaring:

. 3/_64. 4/16. 5/243.

0 8w ol o E
2s. 364 4[8L. . [0

D e 8 V25 h) V25> i) 0.09°

5.30. Darajadan ildiz chigaring:
4
o Vi w1 o 5 o (1)
f) 4\/)c‘l,bunda, x=>0; g 3\/)c>6,bundax e R;

h) (x* + 1)?,bundax € R;

i) \/x76,bundax >0.

5.31. Ildizdan ildiz chigaring:
o Wie b W ofE o s
f) 7\/i/?,bundaxzo; g) 3\/x/ig,bundaxzo;
h) 3\/@,bundax >0; i) 3\/%,bunda xeR.

5.32. Ildizni darajaga ko‘taring:
o o apsf, o)
() e w0 .

5.33. Berilgan ildizlarni bir xil ko‘rsatkichli ildizlarga aylantiring:
11 — Algebra, I gism 161



5.34.

5.35.

a) 3val4; b) 32 va V4;

d) ﬁva%; e) 2/5 va i/g;

f) x va y; g) x+1va ify;
h) mva%ﬁ; i) an ‘t/;.
Ko‘paytuvchini ildiz belgisi ostidan chigaring:

a) 12; D \O8; ) (x2—2)2-y;
b) 41250; 8) 375; k) Yty

d) I h) a8; D V-2

e) 24; i) \243; m) Yy + )0,

Ko‘paytuvchini ildiz belgisi ostiga kiriting:

a) 4\/5 ; h) x? ‘t/)?,bundax <0;

b) -3302; i) x3i/)7, bunda x < 0;

d) -32; ) (x=1*4y =2, bundax <1;
e) 233; k) (x -1 4y -2, bundax < 1;
f) x\/y73,bundax <0; 1) —xi/;, bunda x > 0;

g) xi/)?, bunda x < 0; m) (v3-2)4/xp°.

5.36. Hisoblang:
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a) 18 ++/50 —/98;
b) /81-324 +3375;
d) 243 —27 + 312 - 24243;



e) V50 = 548 + V2 + V/128:
f) V2 +3v32 +0,5v128 - 64/18;

g) 32 +37250 - 3/686 - 3i6:
h) 204245 — /5 + 125 - 2,54180;

i) 243 +192 - 275+ 128.
5.37. Soddalashtiring:

a) 1642 ¢) 112+/93/4; h) ;’—j,/j—;};

b) \5v625; 0 321438; i 324232.
d) 334[3%. g) 242 2-42.
2= \2+42
5.38. Sonlarni tagqoslang:
a) 23 va32; f) 2 Va3/§;
b) 233 va 332; g) Y2 vas;
d) 57 va 84/3; hy 8 valo;
e) 334 va 332; iy 2 va 3.
5.39. Ifodaning giymatlarini toping:
a) 25 /40; 0 V2:6-43;
b) 2.%32; g) 7-36-%2;

d) Va2 Va*, a=3; hy Va5, a=2
¢) V& -Ya, a=2 D Vx-y, x=3 y=2.
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5.40. Ifodani soddalashtiring:

a) B’ b) T d) \/Z’

3
e) %; n Y2 Yo o Yo
m L g 2

AR
5.41. Darajaga ko‘taring;

I D (a2 |
b (2¥52) o (2o

o (W) n (e

o (1) b (S

5.42. Kasr maxrajidagi irratsionallikni yo‘qoting:

2 . 1. 2 .
a) B’ g)\/gﬂ 1) Jaidx’
5 . 2 . a .
b) ik h) s m)—3a+i/;,
B+2 | \ NT-6 Xy .
d) \/§_\/§’ 1)\/7+\/g’ n)ma
O Ve R 0) T
1+43-42 3+2-45 1-a
B+ 5. X+y
0 3535 k) 35,377 P i,
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5.43. Hisoblang:

a)]+1+]+...+];

B2 A3 54 374436

1 1 1 1 .
b) \/7+\/6+\/§+\ﬁ+\/§+\/§+'"+\/ﬁ+@’

d) \/_1—\/_ ——\/_ 2\/_,

3
) FatHe VW

5.44. Tenglik to‘g‘rimi:

3 4 _ 1 .
DV BBt B -k

) 5 3 .
) " FE TG Ean
4 175;
Sl A
_%459

e) 45 55 _
BB 4235345

4. Irratsional ifodalarni soddalashtirish. Sonlar, harflar va
algebraik amallar (qo‘shish, ayirish, ko‘paytirish, bo‘lish, darajaga
ko‘tarish va ildiz chiqgarish) bilan tuzilgan ifoda algebraik ifoda
deyiladi. Ildiz chigarish amali gatnashgan ifoda shu argumentga

nisbatan irratsional ifoda deyiladi. Masalan, 3 -+/5,+/5++/a,

\/a2 - \/ﬁ ifodalar irratsional ifodalardir.

Irratsional ifodalar ustida amallar arifmetik amallar qonun-

lariga va ildizlar ustida amal qoidalariga muvofiq bajariladi.

1- misol. Darajani ildiz ostidan chigarishda daraja ko‘rsatkichi
ildiz ko‘rsatkichiga bo‘linadi. Chiggan bo‘linma va goldig mos tartibda
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ildiz ostidan chiggan va ildiz ostida golgan sonlarning daraja
5 - 55
ko‘rsatkichlarini beradi, Na’ B0 = abe?d’b*.

2- misol. a“b” ... ¢” ifodali maxrajni m- darajali ildiz ostidan
chigarish (kasrni irratsionallikdan qutqgazish) uchun ildiz
ostidagi kasrning surat va maxraji a” “b"™V ... ¢™% ga ko‘payti-
rilishi kifoya:

3l 3 DS UPY 3 .3 UPY 135 3_“d3_v
X = = = 33 = —d\/a c .
td” Ad ¢

MgV .Uy

3-misol. Ya(a>0) ildizni m- darajaga ko‘taramiz:
m

(JE) o Agar m=kn+1bo'lsa, Y =k Ufa borladi.
4-misol. O‘xshash ildizlarni keltiramiz:

aA+bB+cNA+dYA=(a+c+d)A+bB.

5-mis o L. Ildizlarni ko‘paytirish va bo‘lish:
R I R L Y e V. i
b ’;’/E Bm
6- mis o l. Murakkab kvadrat ildizni almashtirish
2 2
Ai@=JA+V; Bi\/flvg = (1)
A>0, B>0, A>2>B
formulasini isbotlaymiz.

Isbot. x= \/A +\/§ +\/A —\/E belgilashni  kiritib, uni

kvadratga ko‘tarsak: x> =24 +2VA* - B, x = \/ZA +23A% - B.

2
U holda A+\VB+{A-yB= =2434=8 " gpy gabi

2
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2
VA + VB -\ A-B — 2[4V Keying ik tenglikni qo'sh-

sak va ayirsak, (1) formula hosil bo‘ladi.

S = %/Z + %/E irratsional ifodadagi ildizlarni yo‘qotish
uchun x+ 3= (x+y)(x*—xy+y?) ayniyatdan foydalanish

mumkin. Bizda x = i/Z,y = i/ﬁ Shunga ko‘ra § ni M = W -

3B + W ifodaga ko‘paytirish kerak bo‘ladi.

7-misol. x= \/3—113 —\/29—12\/3 ifodani soddalashtira-
miz.

Y e chish. Oldin kvadrat ildizlar ostidagi ifodalarning musbat
ekanini, ya’ni ildizlar haqiqiy sonlar sohasida ma’noga egaligini
bilishimiz kerak.

a) 29-124/5>0 (?) = 295125 (?) =
= 841> 144-5(?) = 841 > 720 ();

3-v29-12V550 () =3>v29-1245 (?)=9>29—

—1245 () =12V5>29-9=20 (?) = 720 > 400 (!);

J5-43-429-12{550 ()=
=5>3-429-12v3 () =2+29-12v35 >0 ()

Demak, haqiqiy sonlar sohasida almashtirishlarni bajarish
mumKkin;
b) murakkab ildiz formulasidan foydalanamiz:

J29—12J§=J29—ﬁ:\/@_
e I EI T P

2
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/3—(\/2_0_3):m=,/@_
e 5[5 -1) -1

8-misol. x ning ganday giymatlarida m =x-38
tenglik o‘rinli bo‘lishini aniglaymiz.

Yechish. 4/(x—8) = ‘x - 8‘ bo‘lgani uchun, berilgan teng-
lik x — 8 >0 bo‘lganda, ya’ni xe[8; + o) larda o‘rinli bo‘ladi.

9-misol. x ning qanday qiymatlarida Jx-3Jx+3=
= \/7—9 tenglik o‘rinli bo‘lishini aniqlaymiz.

Yechish. x ning x-3<0 yoki x+ 3 <0 bo‘ladigan qiy-
matlarida tenglikning chap tomoni ma’noga ega emas. Shu sababli
x ning x — 3> 0 va x + 3 > 0 tengsizliklar bajariladigan giymatlarini,
ya’ni x > 3 bo‘lgan holni qaraymiz.

x > 3 bo‘lsa, arifmetik ildizlarni ko‘paytirish qoidasi (3-

band, (1) tenglik) ga asosan, vx — 3 -v/x + 3 = /(x =3)(x +3) =
= +/x? — 9 tenglikka ega bo‘lamiz. Shunday qilib, berilgan tenglik
x €[3; + ) lar uchun o‘rinli.

——

‘é\% Mashgqlar

5.45. Murakkab ildiz formulalaridan foydalanib, ifodalarni sod-
dalashtiring:

a) V5+2v6; d) V10-2v21;
b) V6-+20; e) VA2 +246.
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5.46. Darajaga ko‘taring:

( 2443 n 2-43 Jz'
\/?+\/2+\/§ \/E—\/2—\E

5.47. Ifodani soddalashtiring:

ab ) . Nab—b.
a) (\/%—(Hj%j. aa—b ;

(x/;+1)3—a\/5+2
b) 2 a-+ax :
(\/;4-1) _\/E—\/;

d) [\/l+ﬂl_a +\/1_:12_ja_J '(\/;_2_1_%)§

3
(\/Z—\/Z) +2a*:\Ja+bJb 3Jab-3b .
+ ;
aa+bJb a-b

f) 2 2 Y2 - 2¥ax+ a2
Ya-Ux ’

3 2
4a-9q7' a4+ .
g) { 1 r+—1—4|;

€

202-3a2 a2-q?

1 1! o)

3x 3 3 —-2x\ .

h) | == - 771 _(3x—2) ’
3

x3-2x 3 x3—x

wlro

(fats, s )%,

i) (a+b%:«/5j R
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_ﬁ 3 I+x 1-x
5.48. x =2 bo‘lsa, =T

ifodaning qiymatini

toping.

2
5.49. x=13, y=5 bo‘lsa, (Hy% : &]3 .(&J—;Jﬂ &ﬁﬁJ

ifodaning gqiymatini toping.
5.50. Ayniyatni isbotlang:
1
a2+1 . 1 -1
a) T -3 4=-h
a+a’2+l a2-1

6

(a+3a2x):(x+\/3 axz)—l
Ya+x Ix X

170



