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6.8 Consider the following function f : R? — R: ,)
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a. Find the gradient and Hessian of f at the point [1,1]T.

b. Find the directional derivative of f at [1,1]" with respect to a unit vector
in the direction of maximal rate of increase.

c. Find a point that satisfies the FONC (interior case) for f. Does this
point satisfy the SONC (for a minimizer)?
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6.10 Consider the following function f : R? — R:
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a. Find the directional derivative of f at [0,1]" in the direction [1,0]T.

b. Find all points that satisfy the first-order necessary condition for f.

Does f have a minimizer? If it does, then find all minimizer(s); otherwise,
explain why it does not.
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6.30 Suppose that we are given a set of vectors {zV), ..., z®} 2 ¢ R,
t=1,...,p. Find the vector & € R™ such that the average squared distance
(norm) between & and (), ..., 2@,
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Example 12.7 Find the point closest to the origin of R? on the line of in-
tersection of the two planes defined by the following two equations:

1+ 222 —x3 =1,
4x1 + o + 33 = 0.

Note that this problem is equivalent to the problem

. L
minimize |z||
subject to Az = b,
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Thus, the solution to the problem is

where
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12.19 Solve the problem
minimize || — :zzollQ

subject to [1 1 1] x=1,

where 2o = [0, —3,0] .
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20.2 Find local extremizers for the following optimization problems:

a. Minimize 2% + 22,72 + 323 + 4z, + 512 + 613

subject to 1+ 2z =3
4z, + dxz = 6.

b. Maximize 4z; + 73

subject to z7 + 235 = 9.

C. Maximize xi22

subject to % + 43 = 1.
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20.3 Find minimizers and maximizers of the function
flx) = (aTa:)(bTw), x € R3,
subject to

I +$2=0

2 +x3 =0,
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20.5 Consider the problem

minimize |& — xo]|?

subject to ||x]|* =9,

where x¢ = [1,v/3] .

a. Find all points satisfying the Lagrange condition for the problem.
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20.7 Find local extremizers of
a. f(x1,x2,73) = 22 + 323 + 3 subject to 27 + z3 + z35 = 16.

b. f(z1,72) = 2% + 2% subject to 3z? + 4z,22 + 623 = 140.
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20.8 Consider the problem

minimize 2z; + 3z — 4, r1, T2 €R

subject to ;722 = 6.

a. Use Lagrange’s theorem to find all possible local minimizers and maxi-
mizers.
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20.9 Find all maximizers of the function
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20.9 Find all maximizers of the function

1822 — 8z1x9 + 1222
f(z1,22) = 222 + 212
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20.10 Find all solutions to the problem
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