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1. Prove that if A is nonsingular then AT is nonsingular and (AT)-1 = (A-1 )T. (10%) 

2. Analyze the complexity of evaluating the determinant of all n X n matrix by cofactors. (10%) 
3. Determine which of the following sets forms a subspace of ~2.(multiple answers) (5%) 

(a) { (xv x2)Tlx1X2 = 0} 

(b) {(xvx2Yix1 + x2 = 0} 

(c) {(xvx2)Tlx1 = 2x2} 

(d) {(xvx2)Tix12 = x22} 

(e) {(x1,x2YIIx1l = lx21} 

4. Consider the vectors cos(x +a) and sin x in C[ -rr,rr]. For what values of a will the two vectors be 

linearly dependent? (5%) ,. 

5. Let A and B be 6 x 5 matrices. If dim N(A)=2, what is the rank of A? If the rank ofB is 4, what is the 

dimension of N(B)? (5%) 

6. Let u1 = [i], u2 = [~] and let L be the linear operator that rotates vectors in R2 by 45° in the 

counterclockwise direction. Find the matrix representation of L with respect to the ordered basis 

[uv u2]. (5%) 

[
2 5 4] 

7. Decompose the matrix A = ~ ~ ~ by singular value decomposition. ( 10%) 

2 5 4 

8. Let E = {0,1} and A= {0, 01,11} ~ £*. For n ~ 1, let an count the number of strings in A*oflength 

n. Find and solve a recurrence relation for an. (10%) 

9. Let A={a, b, c, d, e}, 

(a) How many closed binary operations/on A satisfy f(a, b) -::j:.c? 

(b) How many closed binary operations f on A have an identity and f (a, b )=c? 

(c) How many fin (b) are commutative? 

(d) Determine the number of relations on A that are reflexive and symmetric but not transitive. 

(e) Determine the number of equivalence relations where b E [e]. 

(Note: Values of Stirling number of the second kind: S(4, 2)=7, S(4, 3)=6, S(5, 2)=15, S(5, 3)=25) (20%) 

10. (a) Find the number of permutations ofO, 1, 2, 3, ... , 8 in which none of the patterns '1234', '76', '23', 

'81' occurs. (b) How many three-element subsets of S = { 1, 2, ... , 10} contains no consecutive integers? 

(20%) 


