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Samarqand davlat universitetning Kattaqo‘rg‘on filiali Aniq va tabiiy fanlar fakulteti Matematika ta’lim yo’nalishi
4-kurs talabalariga « Variatsion hisob va optimallashtirish usullari » fanidan yakuniy nazorat savollari
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: .. | mashg’ulotga | nomeri
ragami | darajasi tegishliligi
Jy]= I(y +4xy)dx—>extr
y(©)=0, y(2)=-1
1. 1 A 1
Yuqoridagi masala uchun Eyler tenglamasini tuzing va maple paketidan
foydalanib differensial tenglamani yeching.
2z
= !(y - )dx_)eXtr Keltirilgan masala uchun Eyler tenglamasini tuzing

va maple paketidan foydalanib differensial tenglamani yeching.




3
Jly|=|(B8x-y)yd t . .. i
vl !( XY )Jydx > ex r} Keltirilgan masala uchun Eyler tenglamasini tuzing.

3. yO=1 y@B)=4
3
Ily)= !(BX ~Ylydx > eXtr} Keltirilgan masala uchun joiz statsionar funksiyasini
4. yu=1 y@)=4.
aniqglang.
2z
_ 12,2
5 W)= !(y y )dx ” ex”} Keltirilgan masala uchun joiz statsionar funksiyasini
| y(0)=1, y(2r)=1
aniglang.
2
_ 12
6 )= !(y +4Xy)dx - et Keltirilgan masala uchun joiz statsionar funksiyasini
' y©)=0, y(2)=-1
aniglang va maple paketidan foydalanib tenglamani yeching.
2
. 3J(y) = [ (y* = yy' +9y*)dx — min, y(0) =0, y(2) =1,y e C®[0;2] Variatsion hisob
. 0
asosiy masalasida Eyler tenglamasini tuzing.
1
J(y) = j(y'2 —9y? + 2yx2)dx —min; y(-1)=0,y1) =1,y e C¥[-11]
8. L : : L
variatsion hisob asosiy masalasida Eyler tenglamasini tuzing va maple
paketidan foydalanib differensial tenglamani yeching.
1
9 J(y) = _[(y’a —5yex)dx — min; y(0)=0,y()) =1y e C®[07]
' 0
variatsion hisob asosiy masalasida Eyler tenglamasini tuzing.
2
10. J(Y) = [ (y? +3yy' +4y*)dx — min, y(0) =0,y(2) =1y e C¥[0;2]
0




variatsion hisob asosiy masalasida Eyler tenglamasini tuzing va differensial
tenglamani Maple paketida yechish.

1
J(y) = j(y’z —y? +6yx3)dx — min; y(-1) =0,y(1) =1y e C®[-11] variatsion hisob
e

11.
asosiy masalasini Maple paketidan foydalanib yeching.
1 3(y) = [ (y* - ye™ Jdx — min; y(0) =0, y@®) =1,y e C®[01] variatsion hisob asosiy
masalasida Eyler tenglamasini Maple paketidan foydalanib tuzing.
13 J(y) = J'(4y’2 +5yy’ — y?)dx — min, y(0) =0, y(2) =1,y € C?[0;2] Vvariatsion hisob
asosly masalasini Maple paketidan foydalanib yeching.
14 J(y) = I(y’2 —2yy'—4y*)dx — min, y(0) =0, y(2) =1,y € C®[0;2] variatsion hisob
' 0
asosly masalasini Maple paketidan foydalanib yeching.
15 J(y) = j(y’z +2y? +3yx3)dx — min; y(-1) =0, y(1) =1,y e C®[-11] variatsion hisob
asosiy masalasini Maple paketidan foydalanib yeching.
J(y) = T(y'2 —4y'sin ZX)dx — min; y(%) =1y(r)=0,ye c“)[% : 7[} variatsion hisob
16. z
asosiy masalasida Eyler tenglamasini Maple paketidan foydalanib tuzing.
2
3(y) = [ (y>~8xyy’)dx — min; y(0) = 0,y(2) =1,y « C®[0;2] variatsion hisob asosiy
17. masalasida joiz statsionar funksiyani toping va garfigini chizing.
J(y) = ]E(y’2 + 2y'Cosx)dx — min; y(0) =1, y(z) =0,y e C®[0; z] variatsion hisob
18. 0

asosly masalasida joiz statsionar funksiyani Maple paketidan foydalanib
tuzing.




19.

1
3(y) = [ (y2 +12xy)dx — min; y(0) =0, y(1) = 2,y « C®[0:1] variatsion hisob asosiy
0

masalasida joiz statsionar funksiyasini Maple paketidan foydalanib tuzing va

20.

garfigini chizing.

72
J(y) = J' (y'2+4xyy')dx — min; y(0) =0, y(%) =lye C‘”[O;%} variatsion hisob

asosly masalasida joiz statsionar funksiyasini Maple paketidan foydalanib
tuzing va garfigini chizing.

21.

2
J(y) = J.(y'2 —yy' +9y?)dx — min, y(0) =0, y(2) =1,y e C¥[0;2] variatsion hisob
0

asosiy masalasini Eyler tenglamalarni hususiy hollarini qo’llab Maple
paketidan foydalanib tuzing va garfigini chizing.

22,

2
J(y) = J.(4y’2 +5yy’ — y*)dx — min, y(0) =0, y(2) =1,y € C®[0;2] variatsion hisob
0

asosity masalasini Eyler tenglamalarni hususiy hollarini qo’llab Maple
paketidan foydalanib tuzing va garfigini chizing.

23.

2
J(y) = _[(y’z —3yy’ +8y?)dx — min, y(0) =0, y(2) =1, y € C[0;2] variatsion hisob
0

asosity masalasini Eyler tenglamalarni hususiy hollarini qo’llab Maple
paketidan foydalanib tuzing va garfigini chizing.

24.

J(y) = j(y’3 +5xyy’ — x*y)dx Maple paketida foydalanib funksionalning ikkinchi

variatsiyasini hisoblang.

25,

I(y) = f(y'2 —2y'x)dx — min; y(0) = 0,y(3) =1,y  C®[0;3] masalaning joiz

statsionar funksiyasida Lejandr shartining bajarilishini Maple paketida
foydalanib ko’rsating.




1
Iy =] (y2 +9y? + ye® Jdx — min; y(0) =0, y(1) =1,y e C”[01] masalada y°(x) =x
0

26.
joiz funksiyalar bo’ylab Yakobi tenglamasini tuzing.

- J(y) = j'(y’2 1+ 4y? —3y'x?)dx — min(max), y(0) =0, y(1) =1 masalada kuchsiz lokal
ekstreno1alni toping.

28 J(y) = i(y'2 +3y? —y'(y+x*))dx Maple paketida foydalanib funksionalning
iIkkinchi variatsiyasini hisoblang.

29 J(y) = j(y’3 —6xyy")dx Maple paketida foydalanib funksionalning ikkinchi
variats{;/asini hisoblang.

30 J(y) = T(y’2 —5y(y’ —2ysin 2x))dx Maple paketida foydalanib funksionalning
ikkinchﬁi variatsiyasini hisoblang.

a1 J(y) = i(y'2 —3y'CosxJdx — min; y(1) =0, y(3) =1,y e C®[1;3] variatsion masalaning
kuchsi; lokal ekstremalida Lejandr shartining bajarilishini ko’rsating.

3 J(y) = J:(y'2 — 7xy)dx — min; y(0) =0, y(1) = 2,y e C®[0;1] variatsion masalaning
kuchsiz lokal ekstremalida Lejandr shartining bajarilishini ko’rsating.

- I(y) = E(y'2+5yy’)dx — min; y(0) =0, y(2) =1,y  C®[0;2] variatsion masalaning
kuchsiz lokal ekstremalida Lejandr shartining bajarilishini ko’rsating.
J(y) = '?f(y'2 + y'Cosx + y)dx — min; y(1) =0, y(3) =1,y e C®[1;3] variatsion

34. :

masalaning kuchsiz lokal ekstremalida Lejandr shartining bajarilishini
ko’rsating.




35.

2z
J(y) = J.(y’2 +9y? +3y'(y + Sinx) Jdx — min, y(z) = -1, y(27) =0,y e C¥[z;2]

T

variatsion masalaning y°(x)=x joiz funksiyalar bo’ylab Yakobi
tenglamasini Maple paketidan foydalanib tuzing.

36.

2r
J(y) = I(y'2 +9y? +3y'(y + Sinx))dx — min, y(z) =-1,y(27) =0,y € CO[z;27]

T

variatsion masalaning y°(x) =x joiz funksiyalar bo’ylab Yakobi tenglamasini
Maple paketidan foydalanib tuzing.

37.

1
J(y) = j (y2+ 2y'x2)dx — min, y(0) = 0,y() =1,y e C®[01] variatsion masalaning
0

y°(X) = x joiz funksiyalar bo’ylab Yakobi tenglamasini Maple paketidan
foydalanib tuzing.

38.

1
J(y) = _[(y’z +y? +4y(y - x3))dx — min, y(0) =1, y(1)) =0, y e C®[071] variatsion
0

masalaning y°(x)=x joiz funksiyalar bo’ylab Yakobi tenglamasini tuzing.
Maple paketida foydalanib masalaning yechilish algoritmini yozing.

39.

2z

J(y) = J.(y’2 +y? = y'(y +cos X) Jdx — min, y(z) = -1, y(27) =0,y € C¥[r;27]

4

variatsion masalaning y°(x) =x joiz funksiyalar bo’ylab Yakobi tenglamasini
tuzing.

40.

1
J(y) = I(y’z —4y? 4 2y(y' - xs))dx — min, y(0) =1,y(1) =0,y e C®|[0:1] variatsion
0

masalada kuchsiz lokal ekstremalni toping.

41.

2z

J(y) = J‘(y'2 +y?=3y'(y+ Sinx))dx —min, y(7) = -1,y(27) =0,y € C®[r;27]

T

variatsion masalada kuchsiz lokal ekstremalini Maple paketidan foydalanib
tuzing.




1
J(y) = j‘(y'2 —y? =3y(y' = x%) Jdx — min, y(0) =1, y(1) =0,y e C¥[0;1] variatsion
0

42. 9

masalada kuchsiz lokal ekstremalini Maple paketidan foydalanib tuzing.

2

I = (y2 + 4y? — y'(y + Sinx) Jdx — min, y(z) = -1, y(27) =0,y e C®[z;2x]
43, 9 g

variatsion masalada kuchsiz lokal ekstremalni Maple paketidan foydalanib

toping.

1
09,0 = [V +v37 ~3yiy; + 4y, ) min,
0

14 g | 10=1 %0)=1 %,0=0, y,)=-1 vy, eC¥[0:1]

masala uchun Eyler tenglamalari sistemasini Maple paketidan foydalanib

tuzing.

1
Iy) = [y +y? =2y Jdx > min, y,(0)=0, y5(0)=0, y,@)=1, y;(1)=-1
0
c®o:1

45. 9 yectoal

variatsion masala uchun Eyler — Puasson tenglamasini Maple paketidan

foydalanib tuzing.

J[z(x, )] = H [QT —(gjz dxdy  funksional uchun Eyler - Ostrogradskiy
46. 9 7 Lox oy

tenglamasini Maple paketidan foydalanib tuzing.
- 10 J(y,z):jl(Zy'z'+y2+22+22e*)dx; yizll)):f’ ZZ((_S):Z?; masala uchun Eyler tenglamalari

sistemasini Maple paketida foydalanib tuzing.
48, 10 J(y,z)=jl(y2+4yz+zz—y'2—z'2+2yeX)dx; y)E(_l;):Oz;; ZZ((_S):O; masala uchun Eyler

tenglamalari sistemasini Maple paketida foydalanib tuzing.




2 _1- __o .
J(y,z)=j(2y'z‘+y2+22+ZZcosx)dx; Y0)=1  2(0)=-2 masala uchun Eyler tenglamalari

49. 10 J Y2t 22,
sistemasini Maple paketida foydalanib tuzing.
oz 2 eover k. YE2=0 2(-2)=2; i
50 10 J(y,z)_JZ(Zyz+y —2%+2ye" dx; Jols 2ok masala uchun Eyler tenglamalari
sistemasini Maple paketida foydalanib tuzing.
- 10 J(y)z_:[(y"z—Zy'2+y2—2yex)dx; )y/((oo))j yy((ll))jl variatsion masala uchun Eyler —
Puasson tenglamasini Maple paketida foydalanib tuzing.
- 10 J(y):l‘(y--Z_yZJrZysinx)dx; z((oo))j yy((ll)):l variatsion masala uchun Eyler — Puasson
tenglamasini Maple paketida foydalanib tuzing.
53 10 J(y):i(y"z—Zy'2+y2+2ye‘x)dx; 5(8; yy((11))i variatsion masala uchun Eyler —
Puasson tenglamasini Maple paketida foydalanib tuzing.
" 10 J(y)zl'(y--Z_szryex)dx; z((‘z)))j yy((ll))i’l variatsion masala uchun Eyler — Puasson
tenglamasini Maple paketidan foydalanib tuzing.
Ushbu
[[(y")? + (12x — 6) y]dx — min(max)
10
55.
masalaning ekstremallarini toping.
Maple dasturida foydalangan holda oddiy differensial tenglamalarni yeching
56 11 dy
' —=-3y—-22+3x+1
dx
Maple dasturida foydalangan holda xususiy hosilali tenglamaning yechimini
11
57,

dx
toping: Xx—+2=7
pIng at




Maple dasturida foydalangan holda differensial tenglamani yeching:

58. H ﬂ+ ycosx:lsinZX
dx 2

5q 11 Maple dasturida foydalangan holda keltirilgan differensial tenglamani yeching:

' Sy"+3y'-2y=0
60. 12 | y'-2y=3ex y(0.3)=1 tenglamani Maple paketidan foydalanib yeching.
61 12 y"—4y'+4y =0 y(0) =1y'(0) = 0 differensial tenglamani Maple paketidan
' foydalanib yeching.

62. 12 y'—2xy = x> y(1) =0 differensial tenglamani Maple paketidan foydalanib
yeching.

63. 12 y'—y=e* y(0) =2 differensial tenglamani Maple paketidan foydalanib
yeching.

64. 13 y' +3y=x* y(1) =-1 differensial tenglamani Maple paketidan foydalanib
yeching.

65. 13 y"+4y=cosx y(0)=3,y'(0) =0 differensial tenglamani Maple paketidan
foydalanib yeching.

66. 14 y"+5y" +6y=e* y(0)=1y'(0) =2 differensial tenglamani Maple paketidan
foydalanib yeching.

1 .
I(v)= [(x2 + v2 + v?2 X: Y(_l)zl’
(v) _jl( y +y )d {y(1)=2.
67. 10

X3
. : jydx:l. N . . L
Ushbu funksionalning izoperimetrik shartni ganoatlantiruvchi joiz
X

ekstremalini toping.




)= j [y +y2 {y(_l

B y(1)=z.

68. 11 % g
Ushbu funksionalning Iy X=4 izoperimetrik shartni ganoatlantiruvchi joiz
X
ekstremalini toping.
1 .
y(-1)=1;
I(y)= [P+ y2+y? [, {
_jl( k y(1)=2.
69. 11 X2
Ushbu funksionalning jde:Z izoperimetrik shartni ganoatlantiruvchi joiz
X
ekstremalini toping.
1 .
y(-1)=1;
ooy |
_jl( k y(1)=2
%
70. 11 .[de:O.S
Ushbu funksionalning izoperimetrik shartni ganoatlantiruvchi joiz
X
ekstremalini toping.
1 .
A [y(=)=%
71. 11 J(Y)ZJ.(XZerZ*‘yZ)dX, { 5

y(1)=2.

-1




Xy

j(x+ y)dx=4

X

Ushbu funksionalning izoperimetrik shartni

ganoatlantiruvchi joiz ekstremalini toping.

72,

12

1
Ushbu 1(u) =j(u12 +u2)dt, funksionalning minimumini, boshqgarishga
0

u, 1, vte[ol] u, eR

bog’lanishlar qatnashganda toping.

73.

12

Ushbu |(u):J'0T (4u, +3u,)dt funksionalning minimumini
u? +u? <1 tel0,T]

bog’lanishlar qatnashganda toping.

74,

12

Terminal boshgaruv masalasida Gamilton Pontryagin funksiyasi, qo'shma
sistema, optimallik shartini ganoatlantiruvchi boshgarishning ko'rinishini

toping.
J(u) =x,(1) +x,(1) = min,x, =x,,x, =-x, + 1,

x,(0) =x,(0) =0, |u(t)| < 1,t € T=[0, 1]

75.

13

Terminal boshgaruv masalasida Gamilton Pontryagin funksiyasi, go'shma

sistema, optimallik shartini ganoatlantiruvchi boshgarishning ko'rinishini

toping. J(u) =x12(1) + x,(1) »min,x; =2x,x,=x, +u,




x,(0) =x,(0) =0, |u(1)| < 2,1 € T=1[0, 1]

2

76.

13

Terminal boshgaruv masalasida Gamilton Pontryagin funksiyasi, qo'shma
sistema, optimallik shartini ganoatlantiruvchi boshgarishning ko'rinishini
toping.

J(u) =2x,(1) —xzz(l) —min,x; =x; —X,, X, =x, +u,

x,(0) =x,(0) =0, [u(?)] <3, € T=[0, 1]

77.

14

Terminal boshgaruv masalasida Gamilton Pontryagin funksiyasi, qo'shma

sistema, optimallik shartini ganoatlantiruvchi boshgarishning ko'rinishini

toping. J(u) =x,%(1) -x,’

,~(1) »min =x%—2u,x =x, +2x,,

MM )

x,(0) =x,(0) =0, u(t)| <4,t € T=[0, 1]

78.

10

Terminal boshgaruv masalasida Gamilton Pontryagin funksiyasi, qo'shma
sistema, optimallik shartini ganoatlantiruvchi boshgarishning ko'rinishini

toping. J(w) :xlz(l) —x,(1)x,(1) = min, x, =x12 + Xy, X, =X X,

—u,

x,(0) =x,(0) =0, |u(t)| <5,t € T=[0, 1]

79.

11

Terminal boshgaruv masalasida Gamilton Pontryagin funksiyasi, go'shma
sistema, optimallik shartini ganoatlantiruvchi boshgarishning ko'rinishini
toping.




x,(0) =x,(0) =0, [u(?)] < 1,1 € T=[0, 2]

80.

11

Quyidagi optimal boshgaruv masalalarida Gamilton-Pontryagin funksiyasini

tuzing va optimal boshgarishni toping.

T

J u* dt — inf,

0

x=u, x(0) Zxo,x(T) =x'.

81.

11

Quyidagi optimal boshgaruv masalalarida Gamilton-Pontryagin funksiyasini

tuzing va optimal boshgarishni toping.

T
J u* dt + kxz(T) — inf,
0

x=u, x(0) — xV

82.

11

Quyidagi optimal boshgaruv masalalarida Gamilton-Pontryagin funksiyasini

tuzing va optimal boshgarishni toping.

T

J u* dt — inf,

0
x=x+u, x(0) ZxO,x(T) =x".

83.

12

Quyidagi optimal boshgaruv masalalarida Gamilton-Pontryagin funksiyasini

tuzing va optimal boshgarishni toping.




T

J(l—u)\/?dt—w'nf,

0

X=uJ x — ux,

u‘ﬁ 1,x(0)=0,x(T) =x,

84.

Terminal boshgaruv masalasida Gamilton - Pontryagin funksiyasi, qo’shma

sistema, optimallik shartini qanoatlantiruvchi boshqarishning ko’rinishini
toping.

12
J(u)=x(1)+ X, (1) > min, X, =X,, X, ==X+,
% (0)=x,(0)=0, [u(t)|<LteT =[0.1]
Terminal boshgaruv masalasida Gamilton - Pontryagin funksiyasi, qo’shma
sistema, optimallik shartini qanoatlantiruvchi boshqarishning ko’rinishini
toping.
85. 12
J(u) =% (1)+ X%, (1) > min, x, =2X,, X, =X, +U,
% (0)=%,(0)=0, ju(t)|<2,teT =[0.1]
Terminal boshgaruv masalasida Gamilton - Pontryagin funksiyasi, qo’shma
sistema, optimallik shartini qanoatlantiruvchi boshqarishning ko’rinishini
toping.
86.

13

J(u)=2%(1)—x; (1) > min, X, =X —X,, X, =X, +U,
% (0)=%,(0)=0, |u(t)|<3,teT =[0.1]




87.

Terminal boshgaruv masalasida Gamilton - Pontryagin funksiyasi, qo’shma

sistema, optimallik shartini ganoatlantiruvchi boshqarishning ko’rinishini
toping.

13
J(u)=x (1)+x (1) > min, x, =X —2U, X, =X +X,,
% (0)=x,(0)=0, [u(t)| <4, teT =[0.1]
Terminal boshgaruv masalasida Gamilton - Pontryagin funksiyasi, qo’shma
sistema, optimallik shartini ganoatlantiruvchi boshqarishning ko’rinishini
toping.
88. 14
J(u)=x (1) + %, (1) %, (1) > min, X, =% +X,, X, =X —X, —U,
x,.(0)=x,(0)=0, ‘u(t)‘ <5teT =[0.1]
Terminal boshgaruv masalasida Gamilton - Pontryagin funksiyasi, qo’shma
sistema, optimallik shartini ganoatlantiruvchi boshqarishning ko’rinishini
toping.
89. 10
J(U)=3x%(2)=x%,(2) > min, X, =—X—U,, X, =X +X,,
x,(0)=x,(0)=0, ‘u(t)‘ <1teT=[0.2]
Dinamik programmalashtirish usulidan foydalanib, quyidagi masalalarni
yeching.
90. 11

xf+x22+§x2+4x3—>max, 2X +X, +%, =11, % >0,i=123;




Dinamik programmalashtirish usulidan foydalanib, quyidagi masalalarni
yeching.

91. 11 1
Exf+3x2+x§—x§—>max, X, +2X,+% =9 X >0,i=123;
Dinamik programmalashtirish usulidan foydalanib, quyidagi masalalarni
yeching.
92. 11
X +2X5 +2X5 — X5 —> max, X, + 2X, + 3%, =10, X, >0,i=12,3;
Dinamik programmalashtirish usulidan foydalanib, quyidagi masalalarni
yeching.
93. 11 1
2%} +§x§ +10x, — max, 3X, + X, + X5 =12, X, >0,i=123;
Dinamik programmalashtirish usulidan foydalanib, quyidagi masalalarni
yeching.
94, 12 1 1 1
x4+ = x5 +—xZ —> max, 3%, +2X, +4X, =16, X, >0,i=123;
4 6 ° 12
Dinamik programmalashtirish usulidan foydalanib, quyidagi masalalarni
9. 12 | yeching. e* + x; +5x2 — max, X, +3%X, +2x, =14,  x, >0,i=123;
Dinamik programmalashtirish usulidan foydalanib, quyidagi masalalarni
yeching.
96. 12

2 %2 + X2 — X5 —> max, 3X, + X, +3X, =16, X, >0,i=123;




Dinamik programmalashtirish usulidan foydalanib, quyidagi masalalarni
yeching.

97. 13 1
=% +€" —x, +8x, —> max, X, +4%, +%X, =15, % >0,i=123;
3
Dinamik programmalashtirish usulidan foydalanib, quyidagi masalalarni
yeching.
98. 13 o
X2 +2X5 +€"% —6X, +X; —>max, X, +2X, +3X, +4x, <8, X >0,i=14
Dinamik programmalashtirish usulidan foydalanib, quyidagi masalalarni
yeching.
99. 14 1 .
Exf FX2 XS X, HTX, > Mmax, X +2X, +3X, +4%X, <8, X >0,i=14
Dinamik programmalashtirish usulidan foydalanib, quyidagi masalalarni
100. 10 | yeching. 6x2 +12x, +€* +x2 —>max, X +X, +2X,+X, <9, X >=0,i=14;




