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Euler's equation-II

Functions of several
independent variables

Variational problems in
parametric form

Variational problems of
general type

Variational derivative and
invariance of Euler's
equation

Quiz : Assignment 10

Solutions of
assignment-10

Due on 2018-10-10, 23:59 IST.

1) 1 point

2) 1 point

3) 1 point

Assignment 10
The due date for submitting this assignment has passed.

As per our records you have not submitted this assignment.

No, the answer is incorrect.

Score: 0

Accepted Answers:

No, the answer is incorrect.

Score: 0

Accepted Answers:

The extremal of the functional ( + )dx subject to∫ 1
0 y′2 y′′2

the boundary conditions y(0) = 0, y(1) = sinh 1, (0) = 1 and (1) = cosh 1, isy′ y′

y = sinhx(1 − cos )πx

2

y = 1 − coshx

y = sinhx

does not exist

y = sinhx

The extremal of the functional dx satisfying the boundary conditions∫ 1

0

y′′2

2

y(0) = 0, y(1) = , (0) = 0 and (1) = 1 is1
2 y′ y′

y =
x+sin( −x)x2

2

y =
1−cos( −x)x2

2

y = x2

2

does not exist

y = x2

2

The extremal of the functional (2xy − 2 + − )dt subject to the boundary conditions∫
π

2

0
x2 ẋ2 ẏ2

x(0) = 1, y(0) = 0, x( ) = , y( ) = , is given byπ

2
π

4
π

2
π

2

x = (1 − t) cos t + ( − ) sin tπ

8
π

2
t

2

y = (1 − t) cos t + ( − ) sin t + sin t − cos tπ

8
π

2
t

2
π

4

x = (1 − t) cos t + ( − t) sin t,π

4
π

2

y = (1 − t) cos t + ( − t) sin t + sin t − cos tπ

4
π

2
π

4
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4) 1 point

5) 1 point

6) 1 point

7) 1 point

No, the answer is incorrect.

Score: 0

Accepted Answers:

No, the answer is incorrect.

Score: 0

Accepted Answers:

No, the answer is incorrect.

Score: 0

Accepted Answers:

No, the answer is incorrect.

Score: 0

Accepted Answers:

x = (1 − t) cos t + ( − ) sin t,π

8
π

2
t

2

y = (1 − t) cos t + ( − ) sin t + sin t − cos tπ

8
π

2
t

2
π

2
π

4

x = (1 − t) cos t + ( − ) sin tπ

8
π

2
t

2

y = (1 − t) cos t + ( − ) sin t + sin t − cos tπ

8
π

2
t

2
π

4

The extremal of the functional {2x + ( + ( }dt∫ 1

0

dx

dt
)2

dy

dt
)2

satisfying the boundary conditions x(0) = 0, y(0) = 1, x(1) = 1, y(1) = −1 is

x = t, y = −2t + 1

x = , y = −t
t(t+1)

2

x = t, y = −t

x = , y = −2t + 1
t(t+1)

2

x = , y = −2t + 1
t(t+1)

2

The equation = f(x, y, ) is a Euler equation for some functional I[y(x)] = F(x, y, )dxy′′ y′ ∫ b

a
y′

where F(x, y, ) is the solution of the partial differential equationy′

+ + f + = 0F xy ′y ′ y′F yy ′y ′ Fy ′y ′y ′ fy ′Fy ′y ′

+ + f + = 0F xy ′y ′ y′F yy ′y ′ Fy ′y ′y ′ Fy ′y ′

+ + f + = 0F xy ′y ′ F yy ′y ′ Fy ′y ′y ′ fy ′Fy ′y ′

+ + + = 0F xy ′y ′ y′F yy ′y ′ Fy ′y ′y ′ fy ′Fy ′y ′

+ + f + = 0F xy ′y ′ y′F yy ′y ′ Fy ′y ′y ′ fy ′Fy ′y ′

Consider the functional

I[ϕ] = [p(x)( (x) + 2ϕ(x + 1)ϕ(x − 1) − (x) − 2ϕ(x)f(x)]dx∫ ∞

−∞
ϕ′ )2

ϕ2

then the differential difference equation for the argument function ϕ(x) is

(p ) − ϕ(x + 2) − ϕ(x − 2) + ϕ(x) + f(x) = 0ϕ′

(p − ϕ(x + 2) − ϕ(x − 2) + ϕ(x) + f(x) = 0ϕ′)′

(p − ϕ(x + 2) − ϕ(x − 2) + f(x) = 0ϕ′)′

(p ) + ϕ(x + 2) + ϕ(x − 2) − ϕ(x) + f(x) = 0ϕ′

(p − ϕ(x + 2) − ϕ(x − 2) + ϕ(x) + f(x) = 0ϕ′)′

The extremal of the functional

I[z(x, y)] = ∫ [ ( ) − ( )]dxdy∫
D

z2
y

xy

2 zx
x2y2

2

is
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8) 1 point

9) 1 point

10) 1 point

No, the answer is incorrect.

Score: 0

Accepted Answers:

No, the answer is incorrect.

Score: 0

Accepted Answers:

No, the answer is incorrect.

Score: 0

Accepted Answers:

No, the answer is incorrect.

Score: 0

Accepted Answers:

z = + (y) ln y + (x)y3

3 c1 c2

z = + (x) lnx + (x)y3

9 c1 c2

z = + (y) lnx + (y)y3

9 c1 c2

z = + (x) ln y + (x)y3

9 c1 c2

z = + (x) ln y + (x)y3

9 c1 c2

The extremal of the functional

I[z(x, y)] = ∫ (xyz + x )dxdy∫
D

p2

is

z(x, y) = y + (y) lnx + (x)x2 c1 c2

z(x, y) = y + (x) ln y + (y)x2 c1 c2

z(x, y) = + (y) lnx + (y)yx2

8 c1 c2

none of these.

z(x, y) = + (y) lnx + (y)yx2

8 c1 c2

Assuming the second ordere partial derivatives of z(x, y) continuous, the Euler − Ostrogradski equation for the f

I[z(x, y)] = ∫ dxdy∫
D

1 + +z2
x z2

y

− −−−−−−−−√
is

(1 + ) + 2 − (1 + ) = 0zxx z2
y zxzyzxy zyy z2

x

(1 + ) − 2 + (1 + ) = 0zxx z2
y zxzyzxy zyy z2

x

(1 + ) − 2 − (1 + ) = 0zxx z2
x zxzyzxy zyy z2

y

none of these.

(1 + ) − 2 + (1 + ) = 0zxx z2
y zxzyzxy zyy z2

x

The variational derivative of the functional J[y(x)] = y(1), defined on [0, 1],δJ

δy
C ′

is given by

δ(x − 1)

δ(x + 1)

δ(x)

can not be defined.

δ(x − 1)
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