VIII bob

| KO‘RSATKICHLI VA LOGARIFMIK
FUNKSIYALAR

1- §. Ko‘rsatkichli funksiya

1. Irratsional ko‘rsatkichli daraja. a >0, a = 1 soni va x>0
irratsional son berilgan bo‘lsin. r, ratsional sonlar x ga kami bilan,
s,, Tatsional sonlar ortig‘i bilan (o‘nli) yaqinlashsin, r, <x<s, ,

n,meN. Uholdaa>1da a” <x<a’™ bo‘ladi. Bu esa barcha

a™sonlarning A to‘plami &’ sonlar B to‘plamining chap
tomonida yotishini va bu to‘plamlarni hech bo‘lmasa bitta son
ajratishini bildiradi. Bu son irratsional ko‘rsatkichli ¢* darajaning
giymati sifatida qabul qilinadi.

0 <a< 1 holi ham shunday garaladi. Fagat bunda A4 va B
to‘plamlarning rollari almashadi.

Irratsional ko‘rsatkichli ¢* darajaning xossalari ratsional ko‘r-
satkichli darajaning xossalariga o‘xshash (a, b lar musbat, o va 8
lar haqiqiy sonlar):

o _ ,Op0. Ea:ﬁ. B_ o +p.
1) (ab)®= a%b% ) (5) =% 3) a%aP=a®+P;
4y = a, 5) (a*)P=a%,

a

Darajalarni tagqoslashda ushbu ta’kiddan ham foydalaniladi:
Agar a> 1 va m eN bo‘lsa, a” > 1 yoki Va” —an >1, shu
kabi a> 1 va ixtiyoriy >0 da a"> 1 bo‘ladi. Agar a> 1, r<sbo‘lsa,
a’ < @®bo‘ladi. Haqigatan, a®=ad"-a*">da"-1=d". Aksincha, a> 1
va 0 <d"<d’bo'lsa, r<sbo‘ladi (isbot giling). Shuningdek, 0 <a< 1
va r< s bo‘lgan holda a” > @’ bo‘lishi ham shu kabi isbotlanadi.
Misol. 0,5%>0,5P bo‘lsa, o kattami yoki B mi?

Yechish. a=0,5,ya’ni 0<a<1 bo‘lgani uchun f > a.
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é‘% Mashgqlar

8.1. Nolga teng bo‘lmagan a va b sonlari uchun (ab)* = a*b*, ac R
munosabatni isbot qiling.

8.2. Quyidagi sonlardan qaysi biri katta:

2
a) 2141 mi yoki 0,125 3 mi; b) 3° mi yoki 3%° mi?

8.3. Sonlarni o‘sib borish tartibida joylashtiring:

n\/g, 3", \/773

3\2V2 ) . .
8.4. (7) —1 ayirmaning ishorasini aniglang.

8.5. Agar: a) (%)a =2 bo‘lsa, o ning; b) a+40H2 _5 bo‘lsa,
a - 1 ning ishorasini aniglang.
8.6. 33 <7 tengsizlikni isbotlang.

2. Ko‘rsatkichli funksiya va uning xossalari. a >0, a= 1 bo‘lsin.
f(x) = @* tenglik bilan aniqlangan funksiya a asosli ko ‘rsatkichli
funksiya deyiladi. Bu funksiya barcha haqiqiy sonlar to‘plamida
aniglangan, D(f) = R, chunki a >0 bo‘lganda ¢* daraja barcha xe R
uchun ma’noga ega. x ning istalgan haqiqiy giymatida ¢*> 0 bo‘lgani
uchun va ixtiyoriy b > 0 sonda &* = b bo‘ladigan birgina xe R soni
mavjud bo‘lgani uchun E(f) = R, bo‘ladi.

Xossalari:

1) a>1 bo‘lsa, f(x) = a* funksiya R da o‘sadi. 0 <a< 1 bo‘lsa,
f(x) = a”* funksiya R da kamayadi.

Isbot. a>1 holni qarash bilan cheklanamiz. a>1 va a<f
bo‘lsin, bu yerda a, B sonlari ixtiyoriy haqiqiy sonlar. U holda
B—oa>0, a>1 bo‘lgani uchun aP~* > 4% yoki aP~% > 1
tengsizlikka ega bo‘lamiz. Bundan, af =% 4% > 1-a*yoki aP > a®
hosil bo‘ladi. Demak, a. < p dan a® < aP ekani kelib chiqadi. Bu esa
a* funksiya o‘suvchi ekanligini bildiradi.
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70- rasmda y= a* ko‘rsatkichli
funksiyaning sxematik grafigi
tasvirlangan.
y=da y=a Agar a > 1 bo‘lsa, x>+ da
O<a<l) ¥ (@>1) a* cheksiz ortadi, x— — da a*
N nolgacha kamayadi. Demak, a*
_/ S~o o grafigi y = 0 to‘g‘ri chiziqqa
0 >, tomon cheksiz yaqinlashadi,
ya’ni Ox o‘qi funksiya grafigining

70- rasm. gorizontal asimptotasi. Shu kabi
0 <a <1 bo‘lganda, a* funksiya
+oo dan 0 gacha kamayadi, Ox o‘qi — gorizontal asimptota;

2) f funksiya juft ham, toq ham emas. Haqiqatan,

feomas “L ’ {ax:‘; 107 {{J(‘)gc)

3) f davriy funksiya emas, chunki ixtiyoriy 7=0 da
a&axa*T;

4) x ning hech qanday giymatida ¢* nolga aylanmaydi;

5) funksionallik xossasi: har ganday x va zda f(x+2) = f(x)-f(2)
tenglik o‘rinli. Chunki &** <= ¢* 4% Xuddi shunday f(x)/f(z) =
= f(x — 7) ekanligi isbotlanadi.

s

Misol. f(x) = d° (a >0, a= 1) ko‘rinishdagi uzluksiz
funksiyaning ayrim qgiymatlari jadvalda berilgan:

X 1 2 3 4
y 3 9 27 81

Funksiyaning analitik ifodasini tuzamiz.

Yechish. f(1)=3, f(2) =9, f(1+2)=£(3)=27 va f(1)-f(2) =
=3.9=27, ya’ni (5) xossa bajarilmogda. Qolgan giymatlar ham
shu natijani beradi. Demak, f(x) bog‘lanish ko‘rsatkichli funksiya.
Uning asosi a ni aniglaymiz: y = a* tenglikdagi x va y o‘rniga jadval
giymatlaridan biror juftni, masalan, (1; 3) ni qo‘ysak, a! = 3,
ya’ni a =3 olinadi. Demak, izlanayotgan ifoda y=3*.
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8.7.

8.8.

8.9.

8.10.

8.11.

8.12.

Mashgqlar

1, q, ¢, ..., q", ... geometrik progressiyaning U = \JUy_ Uy, j
asosiy xossasi f(x) = @* ko‘rsatkichli funksiyaning f(x)-f(y) =
=f(x + y) xossasidan foydalanib isbot qilinsin. Bu yerda
k, jeN, k> j.
Quyidagi funksiyalar grafiklarini [-2; 1] oraliqda yasang:
a) y=4%5 b) y=3% d) y=2%
e) y=-3-3% f) y=-2.3%
Tenglamalarni yeching:
a) 5= 125; b) 31+x=81; d) 0,01* = 100.
Ifodalarni soddalashtiring:
a) (9x)2 _ 3'92x + 92x+1 =0; b) 28x_3x+ 12x_28x+1‘6x;
d) a®* +2a%b" + b — (a* - b9)>.
Jadvalda y = f(x) uzluksiz funksiyaning bir necha giymati
keltirilgan. Ular y = A-a* (AeR, a >0, a = 1) ko‘rinishdagi
funksiyani ifodalashini tushuntiring, funksiyaning analitik
ifodasini tuzing:

a) x 1 2 3
y 0,2 0,04 |0,008

b) x 1 3 5 7
y 2 -8 32 | -128

a) Bankka 1000 so‘m pul har yili 10% ga o‘sish sharti
bilan qo‘yilgan. Mablag‘ning o‘sish tenglamasini tuzing.
Tenglamadan foydalanib, mablag‘ning 3, 5, 10 yildan keyin
ganchaga teng bo‘lishini toping.

b) Korxonaning har ¢ yilda pul qadr-qiymati o‘zgarishi
ham e’tiborga olingan, ya’ni diskontlangan D, daromadini
bilish uchun D, = D K, tenglikdan foydalaniladi, bunda
D — mo‘ljal bo‘yicha har yilgi daromad, K, — diskontlash

koeffitsiyenti, K; = k — pul giymatining o‘zgarish

1
(1+k)’
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sur’ati (odatda bank kreditlari bo‘yicha o‘rtacha % larda).
Bank k= 10% hisobidan kredit bergan bo‘lsin.

1) t=1, 2, 3, 4-yillar uchun K, koeffitsiyentlarni toping.
2) Kredit uchun to‘lovi bo‘lmagan korxona daromadi 1- yilda
30000 so‘m, 2-yilda 40000 so‘m, 3-yilda 50000 so‘m,
4- yilda 60000 so‘m bo‘lganda uning #=1, 2, 3, 4- yillardagi
diskontlangan daromadi qanday bo‘ladi?

3) Agar korxona bankdan 100000 so‘m kredit olgan bo‘lsa,
uni gancha vaqtdan keyin gaytara oladi?

8.13. Radioaktiv moddaning massasi 1-yilda 8 g ga, 4- yilda
1 g ga teng bo‘lgan. Bu massa bir yilda gancha marta
o‘zgargan? Massaning boshlang‘ich, undan 4 yil oldingi,
7,5- yildagi giymati gancha bo‘lgan?

8.14. 10 sm uzunlikdagi xira muhitdan o‘tishda yorug‘lik kuchi
uch martaga kamaygan. U 5, 20, 25 sm uzunlikdagi
oraliglarda necha marta kamayadi?

2- §. Logarifmik funksiya

1. Logarifmlar. Logarifmik funksiya. a >0, a= 1 bo‘lsin. N
sonining a asos bo‘yicha logarifmi deb, N sonini hosil qilish uchun
a sonini ko‘tarish kerak bo‘lgan daraja ko‘rsatkichiga aytiladi va
logaN bilan belgilanadi. Ta’rifga ko‘ra, a*= N (a >0, a# 1)
tenglamaning x yechimi x = log,N sonidan iborat. Ifodaning
logarifmini topish amali shu ifodani logarifmlash, berilgan
logarifmiga ko‘ra shu ifodaning o‘zini topish esa potensirlash deyiladi.
x=log N ifoda potensirlansa, qaytadan N= a” hosil bo‘ladi. a>0,
a=1va N>0 bo‘lgan holda a*= N va log,N = x tengliklar teng
kuchlidir.

Shu tariga biz o°‘zining aniglanish sohasida uzluksiz va monoton
bo‘lgan y=log x (a>0, a= 1) funksiyaga ega bo‘lamiz. Bu funksiya
a asosli logarifmik funksiya deyiladi. y =log x funksiya y =
= a* funksiyaga teskari funksiyadir. Uning grafigi y = a* funksiya
grafigini y = x to‘g‘ri chizigga nisbatan simmetrik almashtirish
bilan hosil qgilinadi (71- rasm). Logarifmik funksiya ko‘rsatkichli
funksiyaga teskari funksiya bo‘lganligi sababli, uning xossalarini
ko‘rsatkichli funksiya xossalaridan foydalanib hosil gilish mumkin.
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Jumladan, f(x)=a"* funksiyaning Y

aniglanish sohasi D(f) = {-o < x < 1

< 4o}, o‘zgarish sohasi E(f) = {0 < " y=log x,

< y<+oo} edi. Shunga ko‘ra f(x) = log x \ a>1
funksiya uchun D(f) = {0 < x < \

<40}, E(f) = {-0 <y < +x} bo‘ladi. ‘/

a> 1 dalog x funksiya (0; +o0) nurda 0 1~ %
uzluksiz, o‘suvchi, 0 < x <1 da AN

manfiy, x > 1 da musbat, —o dan R -

+oo gacha o‘sadi. Shu kabi O<a<1 y=log x,

da funksiya (0; +) da uzluksiz, -+ 0<a<l

dan 0 gacha kamayadi, 0 < x < 1
oraligda musbat, x > 1 da manfiy
giymatlarni qabul qiladi. Ordinatalar o‘qgi logx funksiya uchun
vertikal asimptota.

Logarifmik funksiyaning qolgan xossalarini isbotlashda ushbu
asosiy logarifmik ayniyatdan ham foydalaniladi:

a°aN = N (N>0,a>0,a=1. (D
(1) ayniyat a*= N tenglikka x =1log,N ni qo‘yish bilan hosil

71- rasm.

. . 1 . .
gilinadi. O‘zgaruvchi gqatnashgan ¢ kY = x tenglik x ning x>0

giymatlaridagina o‘rinli bo‘ladi. x<0 da gl°gax _ 5 ifoda ham o‘z
ma’nosini yo‘qotadi. y=xva y = a'°%~
farqni 72- rasmdan tushunish mumkin.
1) log,1 =0, chunki a°=1;
2) log,a=1, chunki a' = g;

_log. N
3) log, N = oz a (c>0,c#1). (2)

Bu tenglik N=a¢ tenglikka N = %V | g =l%%c? ¢=1og N
larni go‘yish va almashtirishlarni bajarish orgali hosil bo‘ladi;
4) log,(NM) =log, N +log, M . 3)

Hagigatan, NM = g'°%aN . glosaM _ gloga N+loga M Txkinchi

munosabatlar o‘rtasidagi

tomondan, NM = a'%a NM Tengliklarning o‘ng qismlari teng-
lashtirilsa, (3) tenglik hosil bo‘ladi.
Agar N va M bir vaqtda manfiy bo‘lsa, u holda:
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72- rasm.

log,(NM) = log, |N|+ log, |M]|;

1
5) log, ~ =-log, N. C))
Hagigatan, N - % =1 tenglikni logarifmlasak:

1 . 1
log, [N 'N] = log, 1 yoki log, N +log, - =0,
bundan (4) tenglik hosil bo‘ladi;
6) log, % =log, N —log, M. ®)

Hagigatan, log, - = log, N + log, -~ = log, N —log, M ;

7) log ,NP=log N, B — haqiqiy son. (6)

Hagigatan, x= 10gaNﬁ va y=log, N bo‘lsin. Ta’rifga ko‘ra
NP =a¥va N=a” yoki NP =aPY. Bulardan a* = a® yoki x =By
va (6) tenglik hosil bo‘ladi;

8) log g N = %loga N. (7)

Hagiqatan, af asosdan a asosga o‘tilsa,
1 1 1

-log, N =——log, N =—-log, N :
log, & Sa Blogg a Sa B Ba ¥

9) agar a > 1 bo‘lsa, M< N dan log,M< log,N kelib chi-

logaB N =

gadi (va aksincha). Hagigatan, (M < N)=(a'%%aM _ jloza N )=
(darajaning xossasi) (log,M< log N) (va aksincha). Shu kabi,
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agar 0 <a <1 bo‘lsa, log M<log,N bo‘lganda M> N bo‘ladi (va
aksincha);
10) agar log,M=log,N bo‘lsa, M= N bo‘ladi (va aksincha).

Hagqigatan, (log, M = log,N) = (a'°%aM = gloeaNy — (M= N).

64
I-misol. A=log;9-log;z9—logs (g) ~log1 9 ifoda-
2
ning son giymatini toping.

Yechish. Logarifmning yuqorida isbotlangan xossalaridan
foydalanib, ifodadagi har bir logarifmning qgiymatini topib
olamiz:

log; 9 = log; 3> = 2log33=2-1=2;

logs9=log 3* =7 log3=2-2-1=4;
32 bl

log 9:%_3__2’

3 log3§ -1

64

1 64)  los3 (3) _ log364—log39  6logz2-21
85\ )" 3 log3V3-logz2  liogy3—logs2

2 10g37 3 3 5 logz 3-logs
_ 4(3logz 2-1)
~ 1-2logz2
Demak, A = 4Qlog3 2-1)

1-2log; 2

Amaliyotda asosi 10 bo‘lgan (o ‘n/i logarifmlar) va asosi e =
=2,7182818... ga teng bo‘lgan (natural logarifmlar) logarifmlar
keng qo‘llaniladi. Ularni mos ravishda Ig/N va InN ko‘rinishda
belgilash gabul qilingan. Son o‘nli logarifmining butun gismi
logarifmning xarakteristikasi, kasr qismi logarifmning mantis-
sasi deyiladi. Masalan, Ig2 = 0,3010 da xarakteristika 0 ga,
mantissa 0,3010 ga teng. 12000 = 1g2-103 = 31g10 + 1g2 = 3,3010
da xarakteristika 3 ga, mantissa 0,3010 ga teng. 1g0,2=1g2-10"! =
=1g2 -1 =0,3010 - 1 = -1 + 0,3010 da xarakteristika -1,
mantissa 0,3010. Odatda, mantissa musbat giymatlarda yoziladi.
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Agar logarifm qgiymati manfiy bo‘lsa, mantissani musbat gilish
uchun shu giymatga 1 go‘shiladi, umumiy giymat o‘zgarmasligi
uchun xarakteristikadan 1 olinadi va logarifm qiymati sun’iy
ko‘rinishda yoziladi. Masalan,

1g0,2 = -0,6990 + 1 — 1 = 1,3010,
bunda xarakteristika —1 ga, mantissa esa 0,3010 ga teng.

2-misol. a) In10= 1% = 1 230259,
Ige Ige
ge=11¢ - 1 _ 043429,
In10 In10

3-misol. a) 1g1000%7; b) Ine*8 larni hisoblang.

Yechish: a) 1g10007 = 1g103 ¢7 = 1g102°! = 201.1g10 =
=201-1=201;

b) Ine*8=4,8Ine=4,8-1=4.8.

4-misol. Jadvalda 1g3 =0,4771 ekanligi berilgan. a) 1g270
ni; b) 31000 pj toping.

Yechish: a) 1g270 = 1g33-10 =31g3 +Igl0 = 3-0,4771 + 1=
=2,4313.

b) 31000 — » deb, bu tenglikni logarifmlasak, lgx =
= 10001g3 ~ 477,1 yoki bundan x ~ 10477:l hosil bo‘ladi.

Demak, 31990 _ 10471 <1 000...0 .
477 ta

IR TERNA
5-misol. Ushbu X=,3f%-cmnx e ifodani ¢
X +y

asos bo‘yicha logarifmlang.

4 7
@ +D300+D3 | 3sinx

Yechish. log. X = log, 2=

(x*+y%)3
4 3 7 6 5.4 .2 . 1
:Elog (x +1)+§10gc(y +1)—§(x +y )+3smx+§.
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3tgdx

T 21g(x - 3) ifoda

6-misol. IgX = %lg(x2 L4y —1)-
bo‘yicha X ni toping.

Yechish. Logarifmning xossalaridan va lgdx = Igl0te*
ekanligidan  foydalanib, Ig X = %1g(x2 +dy—1)- %tglotg“x—

8 I R e O

/ (x%+4y-1)° e
X = 4m hosil bo‘ladi.

ga ega bo‘lamiz. Bundan,

—

(ES Mashglar
8.15. a >0, a= 1 bo‘lsa, ifodaning giymatini toping:
1
a) logsa; b) log 4 a; d) logi a’ ;
a

e) log ﬁ%; f) log, Ja; g) log » a.
8.16. x ni toping:

a) logy;x=-2; b) logy; x = % ;

d) log,9=-1; e) logz8=3.
817. a >0, a# 1 va x;, >0, x, >0, ..., x, >0 bo‘lsa,

n
log, (x1%,...x,) = >_log, x; ni isbotlang.
i=1

8.18. log, x*" = 2nlog,|x| (a >0, a=1, ne N) munosabatni
isbotlang.

8.19. iog—“xz log, b tenglikni isbotlang (a>0, a=1, b>0, b= 1,
0gp X
x>b0, x=1).

8.20. Hisoblang:

a) logy; 81 b) logis v2;  d) logg o Y10;
1 9log9 48 .
C) IOgﬁ %’ f) 810g8 16 °
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8.21.

8.22.

8.23.

8.24.

8.25.

8.26.

8.27.

358

1
~lg4-1g2+1g0,1 lg81+1g64
g) (log, log, logg 16)-102 ; ) Ye33lg2’

i) log,3-log,4-log,5-logs6-log,5-logs4-log,3-log,2;
j) lg6; k) 1g72.
Agar: a) log8 = ¢ bo‘lsa, log,,72;

b) log,8 = b bo‘lsa, log,9;
d) log ;4009 = a va log 5,4 = b bo‘lsa, logs6 ni toping.

Tengsizlik a ning qanday giymatlarida o‘rinli:
a) logsa < logs3a; b) logy ¢ a > log ¢ g ;

d) log,/8 <log,2,2?
Funksiyalarning va ularga teskari funksiyalarning aniglanish
sohalarini toping:
a) y=lg(x? + 6x); b) y=1g(10% + 3);
e) y= .
Y= lgvx+2’
f) y=1og,(x - 8) + log,(8 — x).
x—+oo da gaysi funksiya tezroq o‘sadi:

d) y = 10x2+2x;

a) log,x mi yoki log,x mi;

b) log%x mi yoki log% X mi?

Ulardan qgaysilari 0 <x< 1 da ikkinchisidan katta?
Funksiyalarning grafigini yasang:

a) log 5/xl; b) [log;x|; d) [lgCx + D).
Quyidagi ifodalar bilan berilgan chiziglarni chizing:

a) |yl =lg(x+3); b) |yl =1lglx + D).

Agar a? + b% + 18ab, a > b bo‘lsa, lg%b = %(lga +1gb)
bo‘lishini isbot qiling.



8.28. Ikki N va M sonning istalgan asos bo‘yicha logarifmlari
nisbatlari teng, ya’ni

log;, N _logp N  log. N
log, M loggM " log, M
bo‘lishini isbot qiling.

8.29. Agar biror y = f(x) funksiyaning teng qadamli jadvalida
funksiyaning yonma-yon turgan giymatlari nisbatlari teng
bo‘lsa, jadval y = A-a* funksiyani ifodalaydi. Shuni isbot
qiling (bunda logarifmlarning xossalaridan foydalaning).

8.30. Tebrangich x (sm) erkin tebranish amplitudasining teb-

ranish boshlangandan o‘tgan 7 (s) ga bog‘ligligi kuzatilib,
ushbu jadval tuzilgan:

X 0 1 2 3 4 5
t 30,3 | 15,0 | 7,50 | 3,75 |1,875] 0,9375

x = f(¢) bog‘lanish grafigini chizing va analitik ifodasini
tuzing.

2. Ko‘rsatkichli va logarifmik ifodalarni ayniy almashtirishlar.
Oldingi bandlarda logarifmning va logarifmik funksiyaning,
shuningdek, darajaning va ko‘rsatkichli funksiyaning xossalari bilan
tanishgan edik. Bu xossalardan logarifmik va ko‘rsatkichli ifodalarni
shakl almashtirishlarda foydalaniladi.

I-misol. 3271982 pj hisoblang.

Yechish. 3?+loes2 _ 32 332 _ 9.9 _ |8,

2-misol. 4'°%¢ =¢%% (450, a=1, b>0, b=1, c>0)
tenglikni isbotlang.

Isbot. Logarifmning logabl’ =p-logb (a>0,a=1, b>0,
peR) xossasidan foydalansak, log,a-log,c = log,a-log,c
tenglikdan log,(a'°% ) = log, (c'°® %) tenglikni hosil gilamiz.
Logarifmik funksiyaning monotonlik xossasidan a'°% ¢ = ¢ ¢
ekanligi kelib chigadi.

3-misol. aV'%%ab _ pVloeb @ ifsdani soddalashtiring.
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Yechish. @ toga b ifodada shakl almashtirish bajaramiz:

log, b 1 1

glogab _ logab _ (aloga b)Jloga b _ b\/lOga b _ b\/logb a
Jiogg b b«’l(’gb a_y

Demak, 4

2

4-misol. A=log, XT ~2log,(4x*) ifodani soddalashtiring
va uning x=-2 dagi giymatini toping.

Yechish. logab2” =2nlog|b| (a>0, a=1, b=0, neN)

2
bo‘lgani uchun log4xT = log, x> —logy 4 = 2log,|x| -1 va

log 4(4x4) =log,4 +log 4x4 = 1 +4log,| x| tengliklar o‘rinli.
U holda, A=2log,|x|-1-2(1 +4log,|x|) = -3 - 6log,|x]|. x=-2
bo‘lsa, A=-3 - 6log,|-2|=-3 - 6log,2 =-6.

1
> 1
 (Igh - 20220212 2

1
g b+l | | 051ee2)
Teb +1-10

Yechish. Musbat sonlargina logarifmga ega bo‘lgani uchun
lgh > 0 yoki b > 1 munosabatga ega bo‘lamiz. Darajaning va
logarifmning tegishli xossalaridan foydalanib, shakl almashtirishlar
bajaramiz:

5-misol. 4 ifodani soddalashtiring.

1 1 . lgb-\/li2
. 2 102
A = (gb - 1ghb)~ 1g= b _ Igb Igb lgb.

lg b+1)> lgb+1—21gb- [L1gb
(glgb)_m gb+ gb5le

T lgb+l-lgh
2
Jlgp?

6-misol. y =log; (x - %) +log, V4x? —4x + 1 funksiyaning
2
grafigini yasang.
Yechish. Funksiya ifodasini soddalashtirmay, grafikni
yasashga harakat qilish magsadga muvofiq emas ekanligi ko‘rinib

turibdi. Shu sababli dastlab funksiyaning ifodasini soddalashti-
ramiz:
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log, V4x* —4x +1 = log, /(2x — 1)?

=log, [2x - 1| = log, (2 : ‘x —%‘)

1
—1+10g2‘x—§‘

tenglik o‘rinlidir. Bu yerda
funksiyaning aniqlanish sohasi

G; + oo) oraligdan iboratligini

. 1
ko‘ramiz. x>E da esa

Yy
1 ____744
0 1 X
2
73- rasm.

log; (x - %) = —log, (X - %) bo‘lgani uchun
2

y= lOgl(x—%)+10g2 Vax? —4x +1 = —logz(x—%)+
2

1 1 1
+(1 +10g2‘x—5‘) = —log, (x—§)+ | +10g2‘x—§‘ =1

ga ega bo‘lamiz.

Endi funksiya grafigini yasash (73-rasm) qiyinchilik

tug‘dirmaydi.

{%:% Mashgqlar

8.31. Ifodani soddalashtiring:

_1 _1
a) \/2510g65 + 4910887 .

logog @ log1go &
d) b Iga +a Igb

1 4
b) 81|Og9 3 n 2710g9 36 n 310g7 9.

log /7 /p(a+Db)

1 2
e) (log§a+log2b+2)2+2j —logya—log, b.
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8.32. xnitoping:

a) logyx =2log;(a+b) —%10g3 (a->b) +%10g3a;
b) log, x = log, (a - b) + %(2 log, a + 3log, b);

d) logsx =Slogsm+ %(logs (m+n)+%10g5 (m—n)—
—logs m —logs n);

e) loggx =—logg(a+ b)+%{2log6a+%log6b—

—%(logé a —logg b) — log, a}.
8.33. Sonning musbat yoki manfiy ekanini aniglang:
a) 1g2 +1g3 + 1g0,16;

b) logi7-Llog 1,2-3log 2:
5 275 5

d) %log11 5+ %log11 3 -log;, 4,5;
e) lg4 + Igl2 - 2lg7;
f) log;3+log;1,4 - %log3 16;
g) 1+ 2Ig2 - 3lg5 + 1g3.
8.34. Hisoblang:

logz12  logz 4 | o . ..
a) 10g36 3 loglog 3’ b) lgtgl lgtgz ’ 1gtg89 s

d) 1g5-1g20 + (1g2)?; e) lgsinl°-lgsin2°-...-1gsin90°;

) logs 250 logs10
logsp 5 logjas0 5’

logy 24 logy 192
loggg2 logip2 °

§) #9000 600 (B D)
K) 282 (5-10) +8log; +5-12).
4

g) lgtgle +1gtg2° + ... + Igtg89°;

h)

1) 710g3 5 + 310g5 T _ 510g3 T _ 710g5 3;
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8.35.

8.36.

8.37.
8.38.
8.39.

8.40.

Funksiya grafigini yasang:
1
a) y=xex; b) y

d) y =31t ) y=x+xEr

10g\@‘x2 —5x+6‘ .
= 9 b)

log3135  logs 5
logis3  logaps3

lg2 = a, log,7 = b bo‘lsa, 1g56 ni toping.

lg3 = a, 1g2 = b bolsa, logs6 ni toping.

log,7 = a, log,5 = b, logs4 = ¢ bo‘lsa, log;12 ni toping.
1 1

Agar b = 871084 va ¢ = 871°8? bo‘lsa, logga ni logg ¢ orqali

ni jadvalsiz hisoblang.

ifodalang.

3- §. Ko‘rsatkichli va logarifmik
tenglamalar, tengsizliklar

1. Ko‘rsatkichli tenglamalar va tengsizliklar. ¢* = b (a, beR)
tenglama eng sodda ko ‘rsatkichli tenglamadir, bu yerda a>0, a= 1.

Ko‘rsatkichli funksiyaning qiymatlar to‘plami (0; +o0) oraliq-
dan iborat bo‘lgani uchun 5 <0 bo‘lganda garalayotgan tenglama
yechimga ega bo‘lmaydi. Agar b > 0 bo‘lsa, tenglama yagona
yechimga ega va bu yechim x =log b sonidan iborat bo‘ladi (74-
rasm).

Teorema. Agar a>0, a=1 bo‘lsa,

a’l @ = 48 D)
YA Yﬂ
y=a* y=a
y=>b
1
log b 10 X log b 10 VX
a) b)
74- rasm.
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va
Sf(x) =g(x) (2)
tenglamalar teng kuchlidir.

Isbot. Agar a soni (2) tenglamaning ildizi bo‘lsa, f(a) =
=g(0) bo‘ladi. U holda, ¢/ (® = ¢8(®)_ Aksincha, o (1) tenglama-
ning ildizi bo‘lsa, @ (@) = g8(®) yq ¥ funksiyaning monotonligidan
flo) =g(a) bo‘ladi. Teorema isbot qilindi.

2 2
l-misol. 8% 4 = gG"+D tenglamani yeching.

Yechish. Tenglama (1) ko‘rinishda berilgan. Unga teng
kuchli (2) ko‘rinishga o‘tamiz: 5x2 — 46 = 2(x2? + 1), bundan
x=-4, x=4 aniqglanadi.

Agar tenglama

@@ = pg») (3)
(bu yerda a >0, a=#1, b >0, b#0) ko‘rinishda bo‘lsa,

pEO) — gloeabEX)) _ je()logab eyanidan foydalanib, tenglamani
o/ ) = g8()logq b

ko‘rinishga keltiramiz. Bundan unga teng kuchli f(x) = g(x)logb
tenglamaga o‘tiladi.

2-misol. 5%~ 1=3*tenglamani yechamiz.

Yechish. 51 = 5¥loes3 35 1= xlog,3 = x = 3_1(1%3.

Agar tenglama f(a*) = 0 ko‘rinishda bo‘lsa, a* = ¢ almash-
tirish orgali f(7) = 0 tenglamaga o‘tiladi. Har vaqt a*> 0 bo‘lgani
uchun f(¢) = 0 tenglamaning musbat ildizlarigina olinadi, so‘ng
a*=t bog‘lanish yordamida berilgan tenglama ildizlari topiladi.

3-misol. 4*+2*-6=0 tenglamani yechamiz.

Yechish. 2*=t almashtirish (2¥)% + 2* - 6 = 0 tenglamani
12+ t— 6 =0 kvadrat tenglamaga keltiradi. Uning yechimlari 7=-3,
t=2. Musbat yechim bo‘yicha 2*=2 ni tuzamiz. Bundan x=1.

Ko‘rsatkichli tengsizliklarni yechishda y = &* funksiyaning
monotonligidan foydalaniladi. @ ® > a8™ tengsizlik, a> 1 bo‘lsa,
f(x) > g(x) tengsizlikka, 0 < a < 1 bo‘lganda esa f(x) < g(x)
tengsizlikka teng kuchli.
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, 2
4-misol. 0,5 +3x+7

241 e .
<0,5 tengsizlikni yeching.

Yechish. 0<0,5<1 bo‘lgani uchun tengsizlik x%+ 3x + 7 >
>x2+ 1 algebraik tengsizlikka teng kuchli. Undan x> -2 aniglanadi.

2 2
40,75x —-2x+1 > 16*

5-misol. tengsizlikni yechamiz.

Yechish, 407572541 5 16 tengsizlikni 40755 26+ 5 42
ko‘rinishida yozib olamiz. a =4 > 1 bo‘lgani uchun, tengsizlik
o‘ziga teng kuchli bo‘lgan 0,75x% - 2x+ 1 > 2x? tengsizlikka keladi.

Javob: -2<x<04.

Agar tengsizlik f(a*) < 0 ko‘rinishda bo‘lsa, ¢* = ¢ almash-
tirish uni f(#) < 0 ko‘rinishga keltiradi.

6-misol. 9¥—3%+1_4 <0 tengsizligini yechamiz.

Yechish. 3% =t almashtirish tengsizlikni 72 - 3t -4 <0
tengsizlikka keltiradi. Oxirgi tengsizlikning yechimi (- 1; 4) bo‘yicha
—1 < 3*< 4 tengsizligini tuzamiz va yechamiz.

Javob: —wo<x<logyd.

7-misol. a* 1 < a® (a > 0) tengsizlikni yechamiz.

Yechish. a>1,a=1va0<a<1 bo‘lgan hollarni alohida-
alohida gqaraymiz.

0<a<1bo‘lsa, berilgan tengsizlik x— 1 > 2x tengsizlikka yoki
x < —1 tengsizlikka teng kuchli. Demak, bu holda, (—«; -1)
oraligdagi barcha sonlar va fagat shu sonlar tengsizlikning yechimi
bo‘ladi.

a=1bo‘lsa, 1¥~ ! < 1> tengsizlikka ega bo‘lamiz. Bu tengsizlik
yechimga ega emas.

a>1bo‘lsa, berilgan tengsizlik x— 1 < 2x yoki x> -1 tengsizlikka
teng kuchlidir. Demak, a > 1 bo‘lsa, (-1; +w) oraliqgdagi barcha
sonlar va faqgat shu sonlar tengsizlikning yechimi bo‘ladi.

Javob: O0<a<1 bolsa, xe(—w; —1); a=1 bo‘lsa, &; a>1
bo‘lsa, xe(—1; +o).

‘é\% Mashqlar
8.41. Ko‘rsatkichli tenglamalarni yeching:

a) 441 -2¥=0; b) 5% - 125.5%=20;
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8.42.

366

5 2x 5\* e
d) 3-(8) -2-(3) ~1=0;
e) 9X-2A_4.3X-2_4=0, aeR;
f) O,sz—zox—%,s z%; g) OF 4 405 _ g¥+0.5 4 o2x.
h) 48 116=10-2"3,;
i) 4l+3+5+..+(Q2x-1) _ () 25764
j) @ =|x+2|, a — parametr;
k) PRx-3, §3x-2 :g; ) 3x.5x-1_ I;
m) 2X+4 4 2x+1 4 3.0x+2 - 120;
Il) 4x_7x+2:7x+1 _2,4x+l.

2
0) ——+27 =2 D) 9.4 13.6"+4.9=0;
2 -
Q) 10-4%— 9. 2545 + 1) + 2(16 + 2-4% + 1) = 0;

) 4 _2.6° 2972; ) 34742255 =510
0 (J4+Jﬁ)x+(J4—JB)X - 8;
0 (BB 3

4 5
x) 3+ 1=11-2% y) 2%+ 5°=T7%
z7) 252 5x+3; o) Xkl _ g 42
X

Ko‘rsatkichli tengsizliklarni yeching:

4 5.2
a) (%]x T p8ae, b) 45— 4.2+ 35 0:
d) 3266+1D) _5.3¥ 1 2 < 0;
e) |55 -5 - |5-4|>|5%+4|-8;

X_—3 2x-1 2 4 4
f) ax+1>ax+1; g) 2X+X+ >2’



8.43.

h) 2322 D (2] -3

3
j) 2X*4 4 3.05-2 > 67; k) 45— 5.2+ 4>0;
2 4 B 2x—1_1
) 0,14 ~2¥72 < 0,123, m) m<2;
Il) (0,3)2+4+6+...+2x> (0’3)72, XEN;
0) 4 - 2.5% 10> 0; p) Vo¥ —3%42 5 3% _9;
Q) X222 4 9(x+2)- 2%+ 8x2 < (x+2)- 22+ 9x2.2% + 8x + 16;
Ty
r) [lJ - L. s) 2+ > 00
3 27
2x+1 3
2x-3 1)1 1
t) 0,2%2 >5; u) H [—] .
5 5

a ning ganday giymatlarida |x+ 1| —|3x+ 15| = a* tenglama:
a) yagona yechimga ega? b) bittadan ortiq yechimga ega
bo‘ladi? d) yechimga ega bo‘lmaydi?

2. Logarifmik tenglamalar va tengsizliklar. log x=b (a> 0,
a # 1) tenglamani garaymiz. Bu tenglama eng sodda logarifmik

tenglama deyiladi. x=a

b son garalayotgan tenglamaning ildizi

bo‘lishini ko‘rish giyin emas.

Berilgan tenglama x = a® dan boshqa ildizga ega emasligini
y = log x logarifmik funksiyaning monotonligidan foydalanib
isbotlash mumkin (75- rasm).

Y, Y,
y=log x y=log x
@ y=bh /«/‘
a° b

o I\ "X 0 1 't
y=>b A
a) b)

75- rasm.
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log N = b ko‘rinishdagi tenglamani garaymiz. Bu tenglama-
ning aniqlanish sohasi x ning x > 0, x # 1 munosabatlarni
ganoatlantiruvchi barcha giymatlaridan tashkil topadi. Agar N<0

1
bo‘lsa, bu tenglama yechimga ega bo‘lmaydi. N>0 bo‘lsa, x = N?
dan iborat yagona yechimga ega bo‘ladi.

loggx < b, log x> b, log x< b, log x> b ko‘rinishdagi (bu
yerda a>0, a= 1) tengsizliklar eng sodda logarifmik tengsizliklardir.

Ularni yechishda y = log x funksiyaning monotonligidan foyda-
laniladi.

log x < b logarifmik tengsizlikni qaraymiz. Agar 0 <a <1 bo‘lsa,
bu tengsizlikning barcha yechimlari to‘plami (ab; +o0) oraligdan
iborat bo‘ladi (75- a rasm). Agar a > 1 bo‘lsa, garalayotgan
tengsizlikning barcha yechimlari to‘plami (0; ab) oraligdan iborat
bo‘ladi (75- b rasm).

log x> b, log x< b, log x> b tengsizliklar ham shunga
o‘xshash yechiladi.

I-misol. a) log;x=9; b) log,64 = 2 tenglamalarni yecha-
miz.

Yechish. a) Tenglamani potensirlaymiz. Natijada: x =3;

b) tenglamani potensirlaymiz: x? = 64, bundan x = 8.

2-misol. a) logx<9; b) log% x <9 tengsizliklarni yecha-
miz.

Yechish. a) oldingi misolda log;x =9 tenglamaning x = 3°
ildizi topilgan edi. Asos a=3>1, b=9.

Yechim: (0; 3%) yoki 0< x< 3%

b) a = % e (0; 1) bo‘lgani uchun yechim (372; +o0) oraligdan
iborat.
lI-teorema. log,f(x) =log,g(x) (a>0, a=1) tenglama
f(x) = g(),
{f(x) >0 M
sistemaga teng kuchlidir.
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Isbot. y=log f (a>0, a=1) logarifmik funksiya monoton.
Shunga ko‘ra log f(x) = log ,g(x) tengligining bajarilishi uchun
Jf(x) = g(x) bo‘lishi kerak. Demak, f(x) >0 bo‘lganda log f(x)=
=log,g(x) tenglama f(x) = g(x) tenglamaga teng kuchli.

I'-teorema. log f(x) =log,g(x) (a>0, a=1) tenglama

{f (x) = g(x),
g(x)>0
sistemaga teng kuchlidir.
Bu teoremani isbotlashda 1-teoremaning isbotidagi kabi
mulohazalar yuritiladi (1’- teoremani mustaqil isbotlang).
2-teorema. Agar 0 <a<1 bo‘lsa, log, f(x) >log, g(x) teng-
sizlik 0 < f(x) < g(x) qo‘sh tengsizlikka, a> 1 bo‘lsa, f(x) > g(x)>
> 0 qo‘sh tengsizlikka teng kuchlidir.

Bu teoremaning isboti logarifmik funksiyaning monotonligidan
kelib chiqgadi.

3-misol. levx+7-lg2 _ -1 tenglamani yechamiz.
Ig8-1g(x-5)
Yechish. 1) Tenglamaning aniqglanish sohasini topamiz:
x+7>0, x>-7, 5
x-5>0, =>x>5 = =
x #13;

lg8—-1g(x-5)=0 x-5#8

2) ifodani sodda ko‘rinishga keltirish maqgsadida ayniy
almashtirishlarni bajaramiz:

lgvx+7 —1g2 = lg(x - 5) - 1g8 = lg x2+7 _ 1g%‘5 N

:>m:x—_5:>(\/x+7)2 =(XTS)2 = x> - 26x +87 = 0.

2 8
Bundan x =29 ekani aniqglanadi.
4-misol. log, 3x—+35 < 0 tengsizlikni yeching.
x_

3x+5
x-3
olamiz va quyidagi hollarni garaymiz:
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Yechish. Tengsizlikni log,

< log, 1 ko‘rinishda yozib



1) 0 <x <1 bo‘lsin. U holda 3 > 1 tengsizlikka yoki i—j >0

3x+5
X
tengsizlikka ega bo‘lamiz. Bu tengsizlik (0; 1) oraligda yechimga ega
emas.

3x+35 < 1 qo‘sh tengsizlikka ega

2) x> 1 bo‘lsin. U holda 0 <

x_
bo‘lamiz. Bu qo‘sh tengsizlik x > 1 shartni ganoatlantiruvchi yechimga
ega emas. Shunday qilib, berilgan tengsizlik yechimga ega emas.

5-misol. log, x* —18logg, x° +20logy, Vx =0 tengla-

mani yeching.
Yechish. Logarifmni boshga asosga o‘tkazish formulasidan
foydalanib, barcha logarifmlarni 3 asosga o‘tkazamiz:

1
2logy x  3logzx 2

logz x—1 4+logz x ' 2+logz x -

logs x

Bu tenglamada log;x = ¢ almashtirish bajaramiz va

172 +21-14)

Ddi — 0 tenglamaga ega bo‘lamiz. Uni yechib, 7, =0,

L = _1_3\/ﬁ, K= —1+;\/ﬁ yechimlarni topamiz. log,x = ¢ bog‘la-
nish yordamida berilgan tenglamaning ildizlari topiladi:
-1-3J11 —1+3J11
X1=0, X2=3 7 ,X3=3 7

E‘% Mashgqlar

8.44. Tenglamani yeching:

a) 2-In(x - 3) = Inx — In4; b) x 18¥=x10;
_1
d) 0,1-x!&¥-4=1003; e) glozex _ L :
64
f) x?%%a~ = gx, a> 0; g) log,s(x?>~10x+9) =2;

h) Jlogy \/Elogl x=1;
2
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i) log 3 a?+ log,x=a; j) 2logxx4 +log,x =4,

k) (1+ log, a)log, xlog, c = log, xlog, xlog, c;

1) logy(2logs(1+ logy (1 + 3logs x))) = £

m) log,(1 +1og;(2* - 7)) = 1; n) log;(3*-8) =2 -x;
0) log;(x + 1) +logs(x + 3) = 1;

p) 3" lgx _ lgx+1g>x-3=0;

q) 9loe3(1-2x) _ 5,2 5. r) xosx _ 9

s) 3(10gx \/5)2 ~3log,V5+1=0;

t) logy(4-3*— 1) =2x + 1;

u) 1+ 210g(x+ 2)5 = logs(x + 2);

v) lg(lgx) + lg(lgx? - 2) = 0; X) lg)x =6 - x;
y) log, x =37 +§; z) 10g3(x+5)=log%x+4;
0°) log,(3* +4) =2 -5%; g) xlogyx = 24.

8.45. Tengsizlikni yeching:
a) lg2 x? +5Ilgx > -1,25;

b) log,(V9-x* —x-1)>1;

d) (log,2)(log,,2)(logy4x) > 1,

46-4x—x*
e) 10g49_x2 1 > 1 ;
16
f) xex’=3kex+1 5 1000 g) log (24 - 2x - x?) < I;
h) log. |9 <log 3; i) log ((x+5)(x-6)) > 2;
3

J) (10g2x0’5)2 < Ingx(zxz);
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k) 2¥logyx + logyx < 2%+ 1+ 2;
1) log%(Sx -1)>0; m) logs(3x - 1) < I;

n) logyx <

logyx—1 ° 0) log; , 5(9x + 8x + 8) > 2;

p) logo,z(x2 —x-2)> 10g0’2(—x2 +2x+3);

q) log (logg(3*-9)) < 1; 1) log, (x? - 5x+6) < 1;
logz log]| -4
5) log 2,2+ x) <1, 0 05 | 5)<1;
1-logy x < 1
u) l+logyx 2~

3. Ko‘rsatkichli va logarifmik tenglamalar sistemalari. Bu
tur sistemalarni yechishda oldingi bandlarda bayon qilingan algebraik
go‘shish, o‘rniga qo‘yish, yangi o‘zgaruvchi Kkiritish, ko‘paytuv-
chilarga ajratish, grafik yechish usullaridan, shuningdek, funksiya-
larning xossalaridan foydalaniladi.
log 5x +logy y = loggs 3,

1
log; x —log 5y = —log;243 0

1-misol. {

ni yeching.

Yechish. Logarifmlarni bir asosga (a = 3 ga) keltirilib,
potensirlashlar va soddalashtirishlar bajariladi:

log 5 x =2log; x; logz3 =1, log% 3 =5log; 3;
log; x = u; logzy =v.

{2u+v=5, {y=33=27,
=
x =3.
21+210g2 r-x) _ 32,
{ )

2logs 2y —x —12) = logs (¥ — x) + logs (y + x)
ni yeching.

Yechish. Birinchi tenglamadan (y—x )2 = 16 tenglamani va
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bundan y-x >0 ekanligini e’tiborga olib, y—x =4 ni olamiz. Sistema
quyidagi ko‘rinishga keladi:

yox=4 @)
2logs 2y —x —12) = logs (y — x) + logs (y + x).

(2") sistemadagi 1- tenglamadan y=4 + x ni topib, 2- teng-
lamaga qo‘ysak, fagat x noma’lum gatnashadigan tenglama hosil
bo‘ladi, uni yechib, x ni topamiz:

2logy(x — 4) =logsAlogs(4 + 2x) = logy(x — 4)? =
=logs4(4 + 2x) = (x - 42 =4(4+2x) = x* - 16x=0 =
= {x; =0, x, = 16}.

Bu tenglamani fagat x= 16 soni ganoatlantiradi. y =4 + x dan
y=20 ekani kelib chigadi.

Javob: (16; 20).

Y- 2X = 17
3-misol. logi x-y =0 sistemani grafik usulda yeching.
2
Yechish. Koordinatalar sistemasida y=2%+1va y = log 1 X

funksiyalar grafiklarini yasaymiz (76- rasm).
Ikkala grafik taqriban A(0,5; 2,2) nuqtada kesishadi.

Javob: x=0,5, y~2,2.
4-misol. n>0, n=1,

Y,
LN bo‘lganda
102m_1
lgx-lgy=m,
{10)62 -

sistemani yeching.

Yechish. Logarifmik funk-
siya ta’rifiga ko‘ra x > 0, y> 0.
Ikkinchi tenglamadan (x? — y%)Ig10 =
= lgn; x* - y* =1gn. Berilgan sistema




X =107,
y
x? - y* =1gn, tenglama va tengsizliklar sistemasiga keladi.
x>0, y>0
1
Bundan x= 10mp, 102m2_ 2— lgn, =102g7n_1,
Ign m Ign
= /_, —10m |—&"
T 1021
{%\% Mashqlar
Quyidagi tenglamalar sistemasini yeching (8.46—8.55):
{x+y=6, x-y=1,
8.46. log, x +log, y = 3. 8471 4x v _ 18,

_ 3y _ g
gag i Xt {

log, x — log2 y=2. log, (x +1) +log, (y +1) = 2.

logz (x —y) =1,

8.50. 10-257 — 51 =125,

log, x +2logy y =3,

8.51. 1 310gg (x + 1)~ log 5 (¥ - 1)—10g13

log,,; (v +x-2)—log,,, (x* +y*) = -

853 log, > (xy+x+y+1)+log,., (y+2)=-4
2log,,; (v +1)-log,,, () +2x+xy+2y)—

xy—y

8.54. T (x>0, y>0).

{logxz(xy x -2 +2)+Llog, | (F ~4x+4) =3,

x_y7



y _ Ax
8.55.{x Y (x>0, y>0).

8.56.

8.57.

8.58.

8.59.

8.60.
8.61.

X
xt =y,

Tenglamalar sistemasini yeching:

{52x -2V =21, 4 -3 =26,
b) y
2logy x +logyy =2; 4% -33 = -;
| S = 1
d) lgu+l * lgu-1’
lgu=2"+5;
lg|x|+lg|yl=1+1g4,
| x [eV]= 4.
Tenglamalar sistemasini yeching:
3
3¥.27 =9, b) log02x+logay:§,
log 5(x-y) =2; logy x +log,, y = 1;
d) log; X+ log; y? =2,
y-5x=-2.
a va b parametrlarning qganday qiymatlarida

sistema yechimga ega bo‘ladi?

a+a’ =2,
x+y=-log,16

Tenglamalar sistemasini yeching:

logy 3 x° +logy 3 y* = -2,
x -3y =0,1.
Agar 3V+*5=9%va x+ y=1 bo‘lsa, x - y ni toping.

Taxta, bo‘yoq va sement xarid qilindi. Agar 1 m3 taxta
sotuvdagi narxidan to‘rt marta arzon, 1 quti bo‘yoq ikki
marta gimmat, 1 t sement uch marta arzon bo‘lganda
gilingan xarid 750 so‘m turgan bo‘lardi. Agar taxta besh
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8.62.

(E

8.63.

8.64.

8.65.

376

marta arzon, boyoq to‘rt marta arzon, sement ikki marta
arzon bo‘lganda xarid uchun 400 so‘m to‘langan bo‘lardi.
Necha so‘mlik xarid gilingan?

Jami 228 so‘mga 3, 5, 7 so‘mlik uch xil galam keltirilgan.
7 so‘mliklari 3 so‘mliklaridan 6 dona kam, 3 so‘mliklari
5 so‘mliklaridan 2,2 marta ko‘p, 3 so‘mlik va 5 so‘mlik-
larining umumiy soni 7 so‘mliklari sonidan ikki marta
ortiq. Har qaysi qalamdan ganchadan keltrilgan?

Takrorlashga doir mashgqlar

Ko‘rsatkichli funksiyaning xossalaridan foydalanib, son-
larni tagqoslang:

a) GJGB va 1; b) [%j% va 1;

d) [gf va [%f; ¢) (0,4)2 va (0,4)>;

f) (2,56)° va (0,312); g) (1,7)3 va (1,7)°%

B
2.8

i) (0,2)°65 va 556; k) 312 va [éj ;

1) tg[gr va 1; m) (\/§)_2 va [%]2

Agar:

2 5 1

2 3 7 u 3 1
a) ad>ad; b)a¥>ad; d) a®>d"; e) a3 >a?

bo‘lsa, a o‘zgaruvchi qanday qiymatlarni gabul qilishi
mumkinligini aniglang.

Agar:
a) 1,340 < 1,34p; b) +/0,364% < 0,364" :

d) N6 <X1,6° bo‘lsa, o va B larni taqgoslang.



8.66.
8.67.

8.68.

8.69.

8.70.

8.71.

8.72.

8.73.

8.74.

a%* < a%3 bo‘lsa, 1 va o sonlarini taqqoslang.

a) nl3 va 3,1413; b) 2,71828...798 va 2,72-9:8 sonlarini

tagqoslang.
1

X
x o‘zgaruvchi -5 dan 0 gacha o‘zgarsa, y = [gj funksiya

ganday o‘zgaradi?

Funksiyaning aniglanish sohasini toping:
L 1 \)x279
a) y=1677; b fo=(5)
19
d) g(x)=—:; ¢) ox)=—
14* 2% 4
Funksiyaning giymatlar sohasini toping:
a) y=3; b) y=-9%
d) y= |13 - 13]; &) y=——.
|4 11|
Logarifmik funksiyaning xossalaridan foydalanib, son-
larni tagqoslang:
a) log,5 va log,9; b) log; 8 va log; 15;
5 5
d) logy7 va logg7; e) log; 7 va log; 7.
. . 3 9
Ifodaning ishorasini aniglang:
a) log, ¢4 - log%S; b) log,10 - 2;
d) 10g0’218 — log ,17; e) log,8 — 1.
Funksiyaning aniqglanish sohasini toping:
a) y =log,;(3x + 10); b) y =log;,(-12x);
d) y= logsxz; e) y = log; (x* — V3);
f) y=1log, (9 - x?); g) y =log,5(13x% + 11);

h) y=log,\Ox’ ~16); 1) y=loggx2—3x+ 10|

Agar barcha x > 0 sonlar uchun
a) log (x> +3) >log,x;  b)log,(x?+3)<logx
bo‘lsa, a qanday giymatlar gabul qilishi mumkin?
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8.75.

8.76.

8.77.
8.78.

Hisoblang:

a) 151+10g15 2 ; b) 42+10g4 9 ;

d) 17310g17 2 , e) 81—10g2 3 ,

f) log 5 v625; g) log, 0,125 +1log 59;
h) logy, v/49 ; i) log, log, V42 .
log,125 = a bo‘lsa, 1gb4 ni toping.

lg(lga)
Ifodani soddalashtiring: a '8¢ +lgb? + log;gy a -
I 1 i
Agar y=10"""% va 7_10-&¥ bo‘lsa, x=10""82

bo‘lishini isbotlang.

Tenglamani yeching (8.79—8.102):

8.79.
8.81.
8.82.
8.83.
8.84.
8.85.
8.86.
8.87.
8.88.

8.89.
8.90.

8.91.
8.92.

8.93.
8.94.

378

(2(2&+3)ﬁ)ﬁ _4. 8.80.N2° H0 =33+ I28 -1,
x—\1/5x+3 xz—\l/52(x—l) _ x+\1/25x+4 .

3 4 3¥2L7F = 3. 7F 421

8(4¥ +4™) — 54(2* + 27%) + 101 = 0.

0,51g(x +3) - 21g2 =1 - 1g~/25x + 375.

1g2(100%) + 1g2(10x) + 1g2x = 14.

10g2x2,2 GBx? +x-4)= logg 16 —log,7 3.
log,(3*=8)=2-x.

2x+ 1 =2log, (9 + 32x-1_px+3.5)
x(1-1g5) =1g(2*+x—-1).

2(lg2 - 1)+ 1g(3 +1) = Ig (3 + 5).
log,(3* 1) - log,(3** I_3)=6.

x + Ig(1 + 2%) = xlg5 + 1g6.

1
logg(2¥*1 - 3) = logg logys 9° - glog(, 4.
7lex _slexil_3. slev-1_ 13 7lex-1,



1
logz (2-2x)
4
8.96. x? logg V5x% — 2x — 3 — xlog; (5x* - 2x - 3) = x> + 2x.
6
8.97. log;2 + log;log;(4 — x) = log;log;(19 - 6x).

8.98. /2 logg (—x) — logg Vx? = 0

8.99.log;, , ;(9 + 12x + 4x?) + log,, , 5(6x> + 23x + 21) = 4.
8.100. log, , (6x> —5x+1)+log, 5 (4x?—4x+1)=2.

8.95. log, ,,(2- ¥ -xt)=2-

8.101. log,,; (1-3x) =log 5, (1-2x-3x*) -1,

8.102. 4 —x-4°©% 4 Jog,(x —2) =9, x — butun son.
Tengsizlikni yeching (8.103—8.110):

8.103. L. (L) J3(L)7 Lo 8.104. | 3*

. cz‘(g) < (E) + . . -|3 —2|Sl'
x-1

8.105. 221 5 16. 8.106. (+5+2)"! > (5 -2).

8.107. log;Vx* +x-2<1. 8.108. . log, (3x_lj <1.

2—-x
8.109. (%)lo‘% oy 3) o1

8.110. (3**3 +3_x)3ng—lg(2x2+3x) <1

Tenglamalar sistemasini yeching (8.111—8.114):

Y2 =45 + 8, 3* .5 =75,
8.111. { 8.112.

2" 4 y+1=0. 3.5 =45,

1g? x = 1g? Y+ 1g? (x-y), 10g5x+3l°g3y =7,
8.113. 5 8.114. n

lg"(x-y)+lgx-lgy =0. x =5

8.115. Tengsizliklar sistemasini yeching:

{x +2,25y —Jx - 1,5y +0,5<0,

\/logx Y+ \/logy x >2.
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