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1. Given the two vectorsa =<2, -1,4>and b =<3, 2, -1>:
(a) Compute the dot product a - b. (5%)
(b) Compute the cross producta x b. (5%)
(c) Determine if the two vectors are orthogonal. Explain why. (5%)

2. Given the matrix:

1 1
A= 5 0
1 -3

o ~ B

(a) Compute the inverse of the matrix: A™. (5%)
(b) Determine if the matrix A is orthogonal? Explain why. (5%)
(b) Consider the following system of linear equations: (5%)

-Xx-y-z=1
4x+5y =1
y—-3z=2
X
Find the solution vector |y |.
z
3. Given the matrix:
1 2 1
A=|6 -1 0
-1 -2 -1

(a) Determine the rank of the matrix by row-Echelon reduction. (5%)
(b) Find the eigenvalues and eigenvectors of the matrix. (15%)



PRAF 1005 ER BALFL »FIE

B . - . WAL ARALE - PRENPLARDEAL
3% 19 p 13:30~15:00 1 ARA L H A P i AN
P R A (AR g 315D (#2F
(e * -3 a2 E7 252 5 £l W7 vt

4. Use the Fermat’s Little Theorem to compute 5°°°° mod 13. (10%)

5. Find a closed form for the generating function for the sequence a,, where (10%)
a,=n+1forn=0,1,2,...

6. Solve the recurrence relation ay+1 = 3a, - 2a,.1, forn>1and ap = 3 and a; = 5. (10%)

7. Draw the labeled tree if it can be converted to the Prifer code given by: (10%)
<1133>.

8. Determine the number of spanning trees for the following graph: (10%)



