MAT2411E 1-2, Optimization, Spring 2022, Final Exam:
Version 1, Time: 90 minutes, Number of credits: 3

Problem 1. (2.5 points) Solve the following problem by the two—phase simplex method.
f(x) = 5x1 + 3x2 — x3 = min
X1+ x2+x3<7
2x1+3x2 —x3=2
x1+3x—-x3=0
xj20,j=123.

Problem 2. (2.5 points) Solve the following problem by the dual simplex method.
f(x) = x1 + 4x3 — 2x3 — 3x4 — min

2x1 4+ x2—3x3+ x4 =12
X1 —Xa+2x3—x4 =4
X1+x+ x3+x4=14
Xj 20,j=1,...,4.

Problem 3. (2.5 points) Given the linear programming problem
f(x) = x; — x3+ 3x4 — max
2x1 —x2+3x3—5x4 20
3x; —4x3+6x4 <5
2x1 —x3+4x3—5x4 L1
xj > 0,j=1,... 4

a. Prove that ¥ = (1,0,1,1) is an optimal solution. (1 point)
b. Write the dual problem. (1 point)
c. Find an optimal solution to the dual problem. (0.5 point)
Problem 4. (2.5 points) Given the function
f(xy) = (2 +yP)e .
a. Find all stationary points of this function. (0.5 point)
(05 poiny

b. Show that f attains its global minimum value at (0,0).

c. Show that f attains its global maximum value at all points (x, y) on the unit circle

2iype=1l (05 point)
d. Use the gradient descent method with backtracking line search, given the starti
point x© = (05,0.5), step length fo = 1, and parameters « = 0.2, = 0.
the iterate x(1) of the optimization problem f(x,y) = min.




