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(10% each) 

1. Determine all values of s so that A is nonsingular, where A = . 
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2. Compute the value det(B) of the matrix B, where B= . 
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3. Find the eigenvalues and respect eigenvectors of the matrix C, where C = . 
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4. Let V= R3 and S={v1, v2, v3} be an ordered basis for V, where v1=[1 1 0]T, v2=[2 0 1]T, and v3= [0 1 2]T. 

Given vector u=[1 1 -5]T, find the coordinates vector of u relative to the ordered basis S. 

5. Determine an LU-factorization of matrix E, where E= . 
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6. Find the two smallest positive solutions to the system of congruences. 
x ≡ 1 mod 4, x ≡ 2 mod 5, x ≡ 3 mod 7 

7. Construct a truth table for the following compound propositions: (p ∨ q) → (p ⊕ q) 

8. Prove that if n is a positive integer, then 133 divides 11n+1 + 122n−1. 

9. Solve these recurrence relations with the initial conditions given. 
an = −6an-1 − 9an-2, a0 = 3, a1 = −3 
an = an-1 + 2n + 3, a0 = 4 

10. Prove or disprove: if A, B, and C are sets, then A − (B ∩ C) = (A − B) ∩ (A − C). 
 


