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1. Determine the extremals of the functional

V1t y?
J(y)=/ — y dz
Zo

in terms of two constants, that may be determined by the end-

2. Find the extremals of the functional

conditions.

J(y) =/_11 (gy”2+py) dz

where u and p are positive constants, and y(—1) = y(1) = ¥(-1)=y'(1) = 0.

3. Find the curve y = () which yields an extremum for the functional

2
J(y) = / ((1/2)3/2 +yy' +y + 2y + xz) dz
0
where y(0) and y(2) are arbitrary.

4. Find the minimizing extremals for the functional

zy
J(y) =/ V2 +y2ds

where (z,,y,) lies on the curve y =22 and (z 7,Yf) lies on the curve y=z-1.

5. Find all the broken extremals for the functional

J(y) = /O i (y’4 - 6y’2) dz

having exactly one corner, and such that y(0) = 0, and y(2)

= 0. Give explicit functions for each portion
of the extremal.

6. Find the optimal input u(¢) for t > 0, such that the cost function

1
J(z,u) = %/0 (2% + u?) at

is minimized; and z(0) = 10, (1) = 0, and z satisfies £(t) = u(t).
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