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

4

0
ẋẏ x2 y2

x(0) = y(0) = 0, x( ) = y( ) = 1 isπ

4
π

4

x = y = sin t

x = sin t, y = 1 − cos t

x = t, y = 1 − cos 3tsin2

x = y = cosech( ) sinh 2tπ

2

x = y = cosech( ) sinh 2tπ

2

The extremal of the functional ( + )dt that satisfy the boundary∫ 1
0 y′2 z ′2

conditions y(0) = z(0) = 0, y(1) = 1, z(1) = 2, is

y = , z = 2xx2

y = x, z = 2x

y = sin( ), z = 2(1 − cos )πx

2
πx

2

y = x, z = 2x2

y = x, z = 2x

Consider the functional I[y(x)] = (α + β|x|y + γ|y| + δ )dx.∫ 1
0 y2 x2y′

If the functional is linear, then
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α = 0 and γ ≠ 0

α = 0 and γ = 0

β = 0 and γ = 0

β = 0 and δ = 0

α = 0 and γ = 0

Consider the functional I[y(x)] = (12xy + )dx with y(0) = 0 and y(1) = 0.∫ 1
0 y′2

Then

it has no solution

it has a unique solution given by y(x) = (x − 1)x2

it has infinitely many solutions

it has a unique solution given by y(x) = x( − 1)x2

it has a unique solution given by y(x) = x( − 1)x2

Consider the functional I[y(x)] = xy dx with y(0) = 0 and y(1) = 1, then∫ 1
0 y′

it has only one extremal y(x) = x(x − 1)

it has no extremal

every differentiable function satisfying the boundary conditions is an extremal

it has only one extremal given by y(x) = x( − 1).x2

it has no extremal

Consider the functional I[y(x)] = [ − + 4y cosx]dx; y(0) = 0, y(π) = 0. Then it h∫ π

0 y′2 y2

no extremal

only two extremals

infinitely many extremals
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a unique extremal given by y(x) = x sinx.

infinitely many extremals

Consider the functional I[y(x)] = (y + x )dx. Then∫ b

a
y′

it has only one extremal

it has exactly two extremals

every differentiable function satisfying the boundary conditions is an extremal cur

None of these

every differentiable function satisfying the boundary conditions is an extremal curve

Consider the functionals I[y(x)] = (2 − )dx; y(0) = 1, y(1) = e and∫ 1
0 ey y2

J[y(x)] = y(2x − y)dx; y(0) = 0, y( ) = π.Then∫
π

2
0

π

2

Both I and J has no extremal

I has a unique extremal but J has no extremal

J has a unique extremal but I has no extremal

Both I and J has unique extremal.

Both I and J has no extremal

Consider the functional I[y(x)] = (x − dx. Then the curve for which the function∫ 1
0 y′)2

can be extremized is given by

y(x) = +x

2 x2

y(x) = + xx2

2

y(x) = x−2x2

2

y(x) = 2x−x2

2
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y(x) = + xx2

2

Curve for which the functional I[y(x)] = dx can be extremized is given by∫ b

a
1
y

1 + y′2− −−−−−√

(x − h + =)2
y2 k2

+ (y − k = 1x2 )2

(x − h + (y − k = 1)2 )2

h + k = 1x2 y2

(x − h + =)2
y2 k2
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