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1. Find the QR decomposition of


2 2 1
1 2 0
0 0 1
1 1 0

.

2. Prove the singular value decomposition for a matrix.

3. Let A be a matrix with rank r and A = V DU∗ be the SVD. Prove that the
range of A is spanned by V1, · · ·Vr.

4. Find Perron pair for

 7 2 3
1 8 3
1 2 9

.

5. Find least square solution to the system x1−x2 = 2; x1+x2 = 4; 2x1+x2 = 8.

6. State and prove a sufficient condition for a LP to be unbounded.

7. State and prove minmax Theorem.

8. Solve
max 3x1 + 2x2 + x3

subj 2x1 + x2 + x3 ≤ 150
2x1 + 2x2 + 8x3 ≤ 200
2x1 + 3x2 + x3 ≤ 320

x ≥ 0.
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