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2
Jy]= J.(y'2+4xy)dx — extr
1
y©)=0, y(2)=-1
1 1 A 1
Yugoridagi masala uchun Eyler tenglamasini tuzing va maple paketidan
foydalanib differensial tenglamani yeching.
2
_ 12,2
A ) Ily)= !(y y )dx_)eXtr Keltirilgan masala uchun Eyler tenglamasini tuzing
2. 1 y(0)=1, y(27)=1

va maple paketidan foydalanib differensial tenglamani yeching.

ha boshlig'i



3
I[y]=[(Bx—y)ydx — extr
1

y1)=1 y(@)=4.
foydalanib Eyler tenglamasini tuzing.

Keltirilgan masala uchun Maple paketidan

J[y]=

y(1)=1 y(3)=4
funksiyasini aniglang. Masalani yechishda maple paketidan foydalaning.

(3x —y° ) ydx — extr

P C—

Keltirilgan masala uchun joiz statsionar

2z

Ily)= ! (yl - )dx o et Maple paketidan foydalanib keltirilgan masala uchun

y(0)=1, y(27)=1
joiz statsionar funksiyasini aniglang va grafigini chizing.

2
Jlyl= |y +4xy)dx — extr . . : .
v !(y y) ” Keltirilgan masala uchun joiz statsionar funksiyasini

y©)=0, y(2)=-1
aniglang va maple paketidan foydalanib tenglamani yeching.

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

asosily masalasida Eyler tenglamasini tuzing.

1
J(y) = .[(y’z —9y? +2yx? Jdx — min; y(-1) =0,y(1) =1y e C®[- 1]
]




variatsion hisob asosiy masalasida Eyler tenglamasini tuzing va maple
paketidan foydalanib differensial tenglamani yeching.

J(y)= j(y's ~5ye* Jix — min; y(0) =0, y(®) =1,y e C¥[01]

variatsion hisob asosiy masalasida Eyler tenglamasini tuzing.

10.

2
3(y) = [(y"* =3y’ +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.

11.

1
J(y)= I(Y'z -y - 6yx3)dx — min;y(-1) =0,y() =1,y e C®[-11] variatsion
-1

hisob asosiy masalasini Maple paketidan foydalanib yeching.

12.

1
3(y) = [(y® €% )dx— min;y(0) =0, y(1) =1,y € C[0;1] variatsion hisob
0

asosiy masalasida Eyler tenglamasini tuzing.

13.

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

hisob asosiy masalasini Maple paketidan foydalanib yeching.

14.

2
J(y) = J.(y'2 —3xy' —4y?)dx — min, y(0) =0, y(2) =1,y e C®[0; 2] variatsion
0

hisob asosiy masalasini Maple paketidan foydalanib yeching.




1
J(y) = j(y’z +2y? +3yx3)dx — min; y(-1) =0,y() =1,y e C®[-11] variatsion hisob
|

15.
asosiy masalasini Maple paketidan foydalanib yeching.
J(y) = jf(y'z —4y'sin 2x)dx — min; y(%) =1y(r)=0,yeC® [% : n} variatsion hisob
16. x
asosiy masalasida Eyler tenglamasini tuzing.
2
I(y) = I( y?+7xy’)dx —min; y(0)=0,y(2) =LyeC®[0;2]  variatsion
17. 0
hisob asosiy masalasida joiz statsionar funksiyani toping.
18 J(y) = I( y'? —2y'sin x)dx — min; y(0) =1,y(7) =0,y e C®[0; 7] variatsion
hisob asosiy masalasida joiz statsionar funksiyani toping.
19 J(y) = .[ Yy’ + xy dx — min; y(0) =0, y(1) =2,y e C?[0;1] variatsion hisob
asosiy masala5|da joiz statsionar funksiyani toping.
J( )—J}E( 2 44xyy'dx — min; y(0) =0, y(—=) =1 eC(l{O'i} variatsion hisob
20. Y—Oy yy Y —,yﬁ—,y 7
asosly masalasida joiz statsionar funksiyani toping.
2
J(y) = _[(y'2 —yy' +9y?)dx — min, y(0) =0, y(2) =1, y e C[0;2] variatsion hisob
21. 0

asosiy masalasini Eyler tenglamalarni hususiy hollari bilan yeching.




22.

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

asosiy masalasini Eyler tenglamalarni hususiy hollari bilan yeching.

23.

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

asosiy masalasini Eyler tenglamalarni hususiy hollari bilan yeching.

24,

J(y) = j(y'3 +5xyy’ — x*y)dx funksionalning ikkinchi variatsiyasini hisoblang.

25.

3
3(y) = [(y2 —2y'x)dx — min; y(0) = 0, y(3) =1,y e C“[0;3] masalaning joiz
0

statsionar funksiyasida Lejandr shartining bajarilishini ko’rsating.

26.

1
J(y) = j(y’z +9y? + y'e® )dx — min; y(0) =0, y(1) =1,y € C®[0;1] masalada y°(x)=x
0

joiz funksiyalar bo’ylab Yakobi tenglamasini tuzing.

217.

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

ekstremalni toping.

28.

J(y) = j(y’2 +3y% - y'(y+x*))dx funksionalning ikkinchi variatsiyasini
0

hisoblang.

29.

J(y) = j(y’3 —6xyy")dx funksionalning ikkinchi variatsiyasini hisoblang.

30.

2r
J(y) = j(y’2 —5y(y' —2ysin 2x))dx funksionalning ikkinchi variatsiyasini

hisoblang.




3
3(y) = [ (y"* ~3y'CosxJdx — min; y(1) =0, y(3) =1,y e C®[1:3] variatsion masalaning
1

31.
kuchsiz lokal ekstremalida Lejandr shartining bajarilishini ko’rsating.
1
32 J(y) = _[(y’z —~ 7xy)dx — min; y(0) =0,y(1) = 2,y e C®[0;1] variatsion masalaning
) 0
kuchsiz lokal ekstremalida Lejandr shartining bajarilishini ko’rsating.
2
33 J(y) = I(y‘%Syy')dx — min; y(0) =0,y(2) =1,y € C®[0;2] variatsion masalaning
) 0
kuchsiz lokal ekstremalida Lejandr shartining bajarilishini ko’rsating.
3
J(y) = J.(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.
2z
J(y) = I(y'z +9y? +3y'(y + Sinx))dx — min, y(7) =-1,y(27) =0,y e C?[r;27]
35. variatsion masalaning y°(x)=x joiz funksiyalar bo’ylab Yakobi
y y
tenglamasini tuzing.
27
J(y) = I(y'z +9y2 +3y'(y + Sinx))dx — min, y(r) = -1, y(27) =0,y € C?[r;27]
36. §
variatsion masalaning y°(x) = x joiz funksiyalar bo’ylab Yakobi tenglamasini
tuzing.
1
- 3(y) = [ (y? +2yx?Jdx — min, y(0) =0,y(1) =1,y « C®[0:1] variatsion masalaning
' 0

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




1
J(y) = j(y’z +y? +4y(y - x*) Jdx — min, y(0) =1, y(1) =0,y e C®[01] variatsion
0

38.
masalaning y°(x)=x joiz funksiyalar bo’ylab Yakobi tenglamasini tuzing.
J(y) = T(y’2 +y2—y'(y+cos x))dx — min, y(7) =-1,y(27) =0,y € C®[z;27]

39 variatsi,;)n masalaning y°(x) =x joiz funksiyalar bo’ylab Yakobi tenglamasini
tuzing.

0. J(y) = i‘(y'z —4y? +2y(y' - x*)Jdx — min, y(0) =1, y(1) =0,y e C®[0:1] variatsion
masalada maple paketida kuchsiz lokal ekstremalni toping va grafigini chizing.

m J(y) = T(y"2 +y? —3y'(y + Sinx) Jdx — min, y(7) = -1, y(27) =0,y e C®[r;27]
variatsi%n masalada kuchsiz lokal ekstremalni toping.

. J(y) = I(y'2 —y2-3y(y' - x3))dx —min, y(0)=1,y(1) =0,y e C®[01] variatsion
masalada kuchsiz lokal ekstremalni toping.

i3 I(y) = zf(y'z +4y? —y'(y +Sin) Jix — min, y(z) =-1,y(27) =0,y € C®[z;27]
variatsi”on masalada kuchsiz lokal ekstremalni toping.
31 Y2) =i(yf +y57 = 3y1y, +4y,” Jdx > min,

44,

Y1(O):1v y2(0)=1, yl(l):O’ Y2(1):_1' y1vY2EC(1)[O:1]'




masala uchun Eyler tenglamalari sistemasini tuzing.

1
Iy) = [y +y* =2y )dx > min, y,(0)=0, y;(0)=0, y,0)=1, y;1)=-1,
0

45, 9 yeC®0:1],
variatsion masala uchun Eyler — Puasson tenglamasini tuzing.
Iz 1= ] (gjz— a) dxdy  funksional uchun Eyler - Ostrogradskiy
46. 9 Ilox) oy
tenglamasini tuzing.
_1 i 2, o2 o y(—l):3; z(-1)=0; ]
47 10 J(y,z)_£(2y2+y +2°+27e" Jdx; SOt 2)=2 masala uchun Eyler tenglamalari
sistemasini tuzing.
_1 2 2 a2 a2 Vo y(—1:2; Z—l):O;
48, 10 J(y,z)_:[(y +Ayz+7°—y? -7 42ye )dx, Ja)=0  2(1)-2 masala uchun Eyler
tenglamalari sistemasini tuzing.
10 10 J(y,z)=2[(2y'z'+y2+22+chosx)dx; yy((z(;):i 252)::‘5; masala uchun Eyler tenglamalari
sistemasini tuzing.
Hoyrvz sz ouer gy Y2200 2(-2)=2; -
c0 10 J(y,z)_£(2yz+y —2%+2ye* Jx; Jo)1s 2ot masala uchun Eyler tenglamalari
sistemasini tuzing.
10 J(y):j(y"z—zyﬂyz—2yeX)dx; W0)=2 YI=0: \arjatsion masala uchun maple paketida
51. 2 y(0)=1 y()=-1

Eyler — Puasson tenglamasini tuzing.




92,

10

J (y):l'(y"z —y?+2ysin X)dX; ;/(E)O))::i yy((ll))::i)L

tenglamasini tuzing.

variatsion masala uchun Eyler — Puasson

53.

10

1 . - ]
3(y)=[y"2-2y2+y?+2ye™ Jox z'(o)_:t variatsion masala uchun Eyler -

0

Puasson tenglamasini tuzing.

54,

10

1 — =0 - -
3(y)= [y -y +ye" Jox W0)=2 ¥=0: \/ariatsion masala uchun Eyler — Puasson
0

VOt vl

tenglamasini tuzing.

55.

10

Ushbu
[I(y")? + (12x — 6) y]dx — min(max)

masalaning ekstremallarini toping.

56.

Ushbu

J( )_Iﬂl-f-y’z

funksional y(0) =0 chegaraviy shartda:

(X,,y,)nugta y=x-5 to g ri chiziq bo ylab 0"zgarganda ekstremumga ega
bo lishi mumkin bo’lgan egri chiziglar topilsin.

S7.

11

Ushbu




\/7

J()—j

funksional y(0) =0 chegaraviy shartda:

(x,,y;) nugta (x-9)*+y? =9 aylana bo ylab 0°zgarganda ekstremumga ega
bo lishi mumkin bo"lgan egri chiziglar topilsin.

11

y=x? parobola va y=x-5 to’g’ri chiziq orasidagi masofani toping .
X1

58. Jiy) = j 1+ y?dx
Ushbu
11 _ (% 12
59, J&y) = fxo A(x, V)1 + y'2dx
ko’rinishdagi funksional uchun transversallik shartining ko’riinishini toping .
Ushbu
1
[I(y")? + (12x—6) y]dx — min(max)
11
60. 0
masalaning ekstremallarini toping.
y'(©0)=0 y'1)=0
11 Agar egri chiziglarning chap cheti y(x) = ¢ (x) = 2x% + 2 egri chizigning,
61. o‘ng cheti esa, y(x) = y¥(x) = x egri chizigning nugtalarida yotishi ma’lum

bo‘lsa , ular ichida




I = f T+ y7%dx

Xo
funksional ekstremumga erishadigan egri chizigni toping va grafigini
chizing.

Agar egri chiziglarning chap cheti y(x) = ¢(x) = —x? + 2 egri chizigning,
o‘ng cheti esa, y(x) = ¥ (x) = —x egri chizigning nugtalarida yotishi
ma’lum bo‘lsa , ular ichida

11
62. J(y) = j 1+ y2dx
funksional ekstremumga erlshadlgan egri chizigni toping va grafigini
chizing.
Agar egri chiziglarning chap cheti y(x) = ¢@(x) = 3x% + 2 egri chizigning,
o‘ng cheti esa, y(x) = y¥(x) = 2x egri chizigning nugtalarida yotishi
ma’lum bo‘lsa , ular ichida
63. 11 J(y) = f 1+ y2dx
funksional ekstremumga erlshadlgan egri chizigni toping va grafigini
chizing.
1 Agar egri chiziglarning chap cheti y(x) = ¢ (x) = 2x% + 2 egri chizigning,
64. o‘ng cheti esa, y(x) = y¥(x) = 2x egri chizigning nugtalarida yotishi

ma’lum bo‘lsa , ular ichida




X1
o) = f 1+ y7%dx
Xo

funksional ekstremumga erishadigan egri chizigni toping va grafigini
chizing.

Agar egri chiziglarning chap cheti y(x) = ¢(x) = x% + 2 egri chizigning,
o‘ng cheti esa, y(x) = ¥ (x) = —2x egri chizigning nugtalarida yotishi
ma’lum bo‘lsa , ular ichida

11
65. J(y) = j 1+ y'2dx
Xo

funksional ekstremumga erishadigan egri chizigni toping va grafigini

chizing.

Quyidagi

J(y) = j(x2 + y? + y'?)dx = min(max)

66. 1 y(=1) =1

chap cheti qo‘zg‘olmas, o‘ng cheti esa, jadvalda berilgan y = (x) = e* -2
funksiya bo‘ylab o‘zgaradigan variatsion masalaning eketremalini toping va
maple paketida grafigini chizing.




67.

11

J(y) = j(x2 + y? + y'?)dx = min(max)
y(=1)=1

chap cheti qo‘zg‘olmas, o‘ng cheti esa, jadvalda berilgan ¥ (x) = 28* —2
funksiya bo‘ylab o‘zgaradigan variatsion masalaning eketremalini toping va
maple paketida grafigini chizing.

68.

11

J(y) = j(x2 + y? + y'?)dx = min(max)
y(=D=1

chap cheti qo‘zg‘olmas, o‘ng cheti esa, jadvalda berilgan ¥ (x) = ** -5
funksiya bo‘ylab o‘zgaradigan variatsion masalaning eketremalini toping va
maple paketida grafigini chizing.

69.

11

Maple dasturida foydalangan holda keltirilgan differensial tenglamani yeching:
5y"+3y'-2y=0

70.

11

J(y)= j[(x2 + y? + y'? )dx — min(max)

y(-1)=1




chap cheti qo‘zg‘olmas, o‘ng cheti esa, jadvalda berilgan Y (x) = e** -5
funksiya bo‘ylab o‘zgaradigan variatsion masalaning eketremalini toping va
maple paketida grafigini chizing.

71.

11

Quyidagi

{] (y) = j(xz +y? + y'? )dx — min(max)

y@® =1

o‘ng cheti qo‘zg*olmas, chap heti esa, jadvalda berilgan ¢(x)= 2 +e* funksiya
bo‘ylab o‘zgaradigan variatsion masalaning eketremalini toping.

12,

11

{](y) = j.(xz +y? + y'?)dx — min(max)

y@® =1

o‘ng cheti qo‘zg‘olmas, chap heti esa, jadvalda berilgan ¢ (x)= 2+ X
funksiya bo‘ylab o‘zgaradigan variatsion masalaning eketremalini toping va
maple paketidan foylanib grafigini chizing.

73.

11

Ushbu

1

Iy, y2] = f V12 +2y,° =32 + y,/%] dx
0




funksionalning
%0 =1y,0) = -Ly,(7) =1y,(7) =1

chegaraviy shartlarni va
Y1 — Yo + 2sinx =0
bog lanishlarni ganoatlantiradigan ekstremalini toping.

1
Jy1 2] = j [y12 +3y,° — 2y, + y,"?] dx
0

funksionalning

74. 11 T T
yl(O) :1-y2(0) =-1, yl(E) =1, yz(E) =1
chegaraviy shartlarni va
Y1 — Y + 2sinx =0
bog lanishlarni ganoatlantiradigan ekstremalini toping.
1
Jyuyal = f 1? =y +91"% +y, %] dx
0
11 funksionalning

75.

V4 /4
%:(0) =1.y,(0) =-1%:(5) =1y,(5) =1

chegaraviy shartlarni va
Y1 — Yy +2sinx =0
bog lanishlarni ganoatlantiradigan ekstremalini toping.




11

1
J 1, y2] =f [2y:° + y,2 =y + ¥,/ %] dx
-1

funksionalning

y1(=1) =1,y,(-1) = 0,y,(1) = 2,y,(1) = 1

76. chegaraviy shartlarni va
Y=Y, =0
differensial bog’lanishni ganoatlantruvchi ekstremalini toping va grafigini
chizng.
1
Iy y2]l = f [2y1° +y22 —y1' + 2y,"%] dx
-1
funksionalning
1 (=D =1y0D =01 =2y,1) =1
7. : :
chegaraviy shartlarni va
Y=Y, =0
differensial bog’lanishni ganoatlantruvchi ekstremalini toping va grafigini
chizing.
1
78. 12 Jyy2] = j [0.5y:% +¥,2 —yi' —¥,"%] dx

-1




funksionalning
(D =1y,(-1) =0,y(1) =2,y,(D) =1
chegaraviy shartlarni va
y,'=y, =0

differensial bog’lanishni ganoatlantruvchi ekstremalini toping va grafigini

chizing.
Ushbu
1 .
y(-1)=1,
I(y)= (x2+y2+y'2)dx; {
_Il y(1)=2.
79. 12 %
funksionalning Ide:l izoperimetrik shartni ganoatlantiruvchi joiz
X
ekstremalini toping va maple paketidan foydalanib grafigini chizing. Grafikni
chizishda ranglardan foydalaning.
Ushbu
80. 12




X3
: : fydx:Z : N : : L
funksionalning izoperimetrik shartni ganoatlantiruvchi joiz
X

ekstremalini toping va maple paketidan foydalanib grafigini chizing. Grafikni
chizishda ranglardan foydalaning.

12

Ushbu

()= 4y v o {ﬁl_)l:);l |

-1

81. %,
funksionalning .[(X+ y)dX:4 izoperimetrik shartni ganoatlantiruvchi joiz
Xq
ekstremalini toping va maple paketidan foydalanib grafigini chizing. Grafikni
chizishda ranglardan foydalaning.
) y'-2y=3x y(0.3)=1 Eyler usulini foydalanib tenglamani maple paketidan
82. 1 algoritmini yozing va sonli natijani analitik yechim bilan tagqoslash grafigini
chizing.
83 12 y"—4y'+4y =0 y(0) =1y'(0) =0 differensial tenglamani Maple paketidan
' foydalanib yeching.
1 .
y(-1)=1;
12 I(y)= (x2+y2+y'2)dx; {
84. I y(1)=2.

-1




f(sin x+Yy)dx=5

X

funksionalning izoperimetrik shartni ganoatlantiruvchi

joiz ekstremalini toping va maple paketidan foydalanib grafigini chizing.
Grafikni chizishda ranglardan foydalaning.

12

y' —2xy =x* y(1) =0 differensial tenglamani Maple paketidan foydalanib

85. .
yeching.
86. 12 y'—y=e* y(0) =2 differensial tenglamani Maple paketidan foydalanib
yeching.
87 13 y'+3y =x* y(1) = -1 differensial tenglamani Maple paketidan foydalanib
yeching.
a8 13 y"+4y=cosx y(0)=3,y'(0) =0 differensial tenglamani Maple paketidan
' foydalanib yeching.
1 .
I(y)= [DC+y2+y? Jdx; VD)=t
(v) _Jl( y +y )d {y(l):z.
89. 13 2 .
funksionalning XI(X ty+y )dx:6 izoperimetrik shartni ganoatlantiruvchi
joiz ekstremalini toping va maple paketidan foydalanib grafigini chizing.
Grafikni chizishda ranglardan foydalaning.
Terminal boshgaruv masalasida Gamilton - Pontryagin funksiyasi, go’shma
sistema, optimallik shartini qanoatlantiruvchi boshqarishning ko’rinishini
90. 13 | toping.

J(U) =% 1) + X, 1) > min, X, =X,, X, =X +,
X,(0) = %,(0) =0, ju(t) <L teT =[0]]




Terminal boshgaruv masalasida Gamilton - Pontryagin funksiyasi, qo’shma
sistema, optimallik shartini gqanoatlantiruvchi boshqarishning ko’rinishini

91. 14 I toping.
J(U) =% + x, (1) = min, X, =2x,, X, =X, +U,
%, (0) =x,(0) =0, u(t) <2,teT =[0]]
Terminal boshgaruv masalasida Gamilton - Pontryagin funksiyasi, qo’shma
sistema, optimallik shartini qanoatlantiruvchi boshqarishning ko’rinishini
92. 14 | toping.
J(U)=2x@1) - x,° (1) > min, X, =X, —X,, X, =X, +U,
%,(0) =x,(0) =0, |u(t)| <3,t T =[01]
Terminal boshgaruv masalasida Gamilton - Pontryagin funksiyasi, go’shma
sistema, optimallik shartini qanoatlantiruvchi boshqarishning ko’rinishini
93. 14 | toping.
J(u) =3%(2) = x,(2) > min, X, ==X, —U, X, = X, + X,,
%,(0) = %,(0) =0, jut) <L teT =[0,2]
94 14 y"+5y'+6y=e* y(0)=1y'(0) =2 differensial tenglamani Maple paketidan
' foydalanib yeching.
Ushbu
;
(u) = [ (u® +tu)dt,
95, 14 0

funksionalning minimumini, boshgarishga

u®<1te[0,T]T >2




bog’lanish gatnashganda toping. Maple paketidan foydalanib integralni
hisoblang.

Ushbu

I(u) = j.(uf +u?)dt,

96. 14 | funksionalning minimumini, boshgarishga
u, >1,vte[01] u, eR
bog’lanishlar qatnashganda toping. Maple paketidan foydalanib integralni
hisoblang.
Ushbu
:
I (u) = jo (4u, +3u,)dt
o7 14 | funksionalning minimumini

uZ +u?<1tel0,T]

bog’lanishlar gatnashganda toping. Maple paketidan foydalanib integralni
hisoblang.




98.

14

Quyidagi optimal boshgaruv masalalarida Gamilton-Pontryagin funksiyasini
tuzing va optimal boshgarishni toping.

;
1. qudt —inf,
0
X

=u, x(©0)=x° x(T)=x"

99.

14

Quyidagi optimal boshgaruv masalalarida Gamilton-Pontryagin funksiyasini
tuzing va optimal boshgarishni toping.

1
I|u|dt—>inf, s+ux=0, [u<A  x(©0)=0 x@=0 x0)=1.
0

100.

14

Quyidagi optimal boshgaruv masalalarida Gamilton-Pontryagin funksiyasini
tuzing va optimal boshgarishni toping.

;
I(uzx)dt—>inf, x=u, x(0)=0, [u<1.
0




