Funksiya
etarli shart hisoblanadi, chu
Funksiyani differensiallanuvchi bo lishi uning
argument va funksiya orttirmalari bir paytda nolga intiladi, bu e
bildiradi.

Funksya orttirmasining a ko'rinishida, orttirmaning chizigli bosh gismi, esa qoldiq

gismi deyiladi .

Tarif. Funksiya orttirmasining chizigli bosh gismi uning differensiyali deyiladi va dy=A

tarzida yoziladi .

(x)=A ekanligini hisobga olsak, dy= (x) , agar y=x deyilsa, dx=1 bo’ladi va differensial
uchun dy= (x)dx formula hosil gilamiz.

Differensiyal uchun topilgan dy= (x) formula yordamida quyidagi, diferensiyal hiso
goidalarini topish mumkin .




1. d(C. U= CV)=(C,U £ CV) dx=( C, U’ + C,1')dx=C,dU + C,dV
2. d(UV)=( UV dx=( UV = UV )dx=Vdl + UdV

ey PAE TR VA= rdn
3. d=(;)= (;)’dx— o dx= T

Agar y=f(x), x=@(t) funksiyalar yordamida tuzilgan y=f(«(t)) murakkab

erensial dy=1.t.dt = v,.dx ko'rinishida yoziladi, 0’z xolatini

irmaslik xususiyati uning invariyantligi




d=y=d(dy) ko’rinishida yoziladi. Shunga o’xshash, d*y=d(d-y), d"y=d(d""*
y) lar xam ko’riladi.
Yuqori tartibli hosila, differensiallarini hisoblashda dx ixtiyoriy va x ga

bo’g’ligmas son ekanini, uni o’zgarmas ko’paytuvchi sifatida qgarash lozimligini
yodda tutish zarur.

=d(x" dx)=d(1)dx=(r" dv)dx=1""dl v 7




Yugori tartibli differensiallarda invariantlik xossasi o’rinli bo’Imaydi chunki,
chunki y=f(¢(t)) funksiya uchun d-y=d(v, dx)=d(v;)dx+v d(dx)=1 > dx+v . d”x
hosil bo’ladi.

Biror x=x1, nuqtada dy= Ay ekanligidan tagribiy hisoblashlarda unimli

oydalaniladi.




Differensiyal hisob asosiy teoremalari tatbiglari.
Anigmasliklarni ochish. Lopital qoidalari.
Teorema (Lopital) .Biror aex nuqta atrofida f(x),g(x) aniglanib, hosilalar
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Isbot. f(a)=g(a)=0 deb gabul qgilinsa, masalan, [a;x] oraligda f,g funksiyalar
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Yani anigmaslik yo’qolguncha Lopital godasini go’llash mumkin.
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Qarab chigilgan anigmaslik % tipidagi deyiladi .
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Agar x— +wo bo’lsa ham vyuqoridagi teorema o’rinlidir, chunki X=7
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Agar Teylor formulasida C=0 bo’lsa Makloren K. formulasi f(x)=f(0)+ X+

SR e . )
Q:&:‘t.&Tﬂl X"+R,,. . (x) hosil bo’ladi.
Makloren formulasi bo’yicha quyidagi yoyilmalarni olish mumkin.

2 o A1

1oe¥=l+—+—+—+ o+ —+0(x"),




Misollar. 1) f(x)=ﬂ.,-“§ funksiyani x-1 darajalari bo’yicha yoyilmasi uchta hadini toping.

Teylor formulasi bo’yicha

i

= (v — 1)L ;‘(I—lﬁ f(x)—

=

f(x)= f(1)+
Demak, ¥ = 1 —|—%(I — 1) —é (v —10° 4+ 0(Cx — 1=

(0 + 181N Eyler ayniyatini isbotlang.

idan foydalanamiz.
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Mavzuga doir misol va masalalar .
1.f(x)=3 x> — 1 funksiya (-1;1)dan x=0 da eng kichik giymatiga erishadi,lekin Ferma
teoremasi o’rinli emas.Nima uchun?

2. f(x)=x(x= — 1) funksiya uchun [-1;1],[0;1] oraliglarda Roll teoremasi shartlarini
tekshiring.

3.Lagranj teoremasidan foydalanib isbotlang:

0=, =0 2) et =en,x =1




5. Lopital qoidalari yordamida limitlarni toping.
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6. Mokloren formulasi bo’ y1cha 0(x~) hadgacha yoying:
2.y=Incosx 3.y=
g ulsi bo’yicha O((x — x,)°) hadgacha yoying .
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7) Iimx_,,:,a + 7 (a>0) 8) Iimx_.,:,l =t |

9. Funksiya manotonlik oraliglarni aniglang .
1) y=4+x-x° 2) y=3x-x? 3)y=—"— 4) y=x+sinx

2y
5) y=— 6) y=x"Inx 7) y=xe~** 8) y=arctgx-Inx
10. Funksiya ekstrimumlari topilsin .

1) y=24x-1? 2) y=2v? -t 3)y= 20+ 6x+3
Inz:x’ 6) y=X+_‘J.'ﬂ 7) y=x.'k'

opilsin .

= 5) y=
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e

=e=*" 6) y=x+sinx



5) y=% 6) y=v'1—x?
13. ko’rsatilgan sohada funksiyaning eng katta (kichik ) qiymatlarini toping .
1) y=2*[-1;5] 2) y=x--3x+2, [-10;10]
3) y=+'5—4x,[-1;1] 4) y=6x"-x7; 5) y=y=x"-6x+13 [0;6]
Ak

6) y=2sinx-cos2x, [0;] 7) y= = , (L)

I

15. Berilgan funksiyani to’liq tekshiring , grafigini chizing .
1) y=5u7-x*;2) y=—i7

3) y=2:7-8X; 4) ¥ = —— ;
L

5) y=x-Inx; 6) y=—
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