Problems for Lecture 6

GRA 6035 / ELE 3781 Mathematics

Key Problems

Problem 1.

We consider the quadratic form f(z,y,2,w) = 22 + ay? — 2ayz + az* + w? — 2xw with parameter a. Determine the

definiteness of f when

a) a>0 b)a=0

Problem 2.

c) a<0

Solve the unconstrained optimization problem max /min f(x):

a) f(z,y,2) = 522 + 6y + 29> + 1622 + 10yz + 1322

¢) flxy,z,w) =2xy 4+ 222 + 2yw + 2zw

Problem 3.

b) f(z,y,z,w) = 2wz — 2yw — 2% — y? — 2% — w?

d) f(zy,z,w) =2? +y> + 22 +w? + 2y + yz + 2w

Find all stationary points of f, classify them as local maximum /minimum points or saddle points, and determine

whether f has global maximum/minimum values:

a) f(z,y,2) =2y +zz —yz
o) flwyz)=a*+y*+24+ 22

Problem 4.

Determine whether f is a convex or concave function:

a) flzy.zw) =22 +y?+ 22+ w? + 2y +yz + 2w
C) f(l',y,Z) = z* +y4 + 2 + 22

Ty + Iz + Yz

xyz

defined for z,y,z > 0

Problem 5.
Determine the range Vy of f:

a) f(z,y,2) = In(1+ 222 + 22y + 3y% — 222 + 22)

Exercise Problems

Problems from the textbook: [E] 5.1 - 5.12
FExam problems:

b) f(x,y,2,w) = 2> + y* + 22 + w? + 2y + yz + 2w
d) f(z,y,2) =16 — 2* — 222 — 3y? + 622 — 622

b) f(z.y,2) = e+
d) f(z,y,2) = 16 — x* — 222 — 3y + 62z — 622
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b) f(z,y,2) = (22 +y? + 22)e ¥ v >
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Answers to Key Problems

Problem 1.

a. f is positive semidefinite when a > 0
b. f is positive semidefinite when a = 0

c. f is indefinite when a < 0

Problem 2.
a. fmin = £(0,0,0) =0

b. fmax = £(0,0,0,0) =0
c. f has no maximum or minimum

d. fin = £(0,0,0,0) =0

Problem 3.

a) Saddle point (0,0,0), no global max/min value
b) Local min (0,0,0,0), global min value fpni, = 0, no global max value
¢) Local min (0,0,0), global min value fi, = 0, no global max value

d) Local max (0,0,0), global max value fynax = 16, no global min value

Problem 4.

a) convex b) convex

Problem 5.
a) Vi =1[0,00) b) Vi =1[0,1/¢]

d) concave

e) convex



