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1.
(a) Write the recursive definition F(n) for the Fibonacci numbers. (10 %)
(b) Based on the recursive definition F(n) of the Fibonacci numbers, prove that
F(n+4) = 3F(n+2) - F(n) forn>1. (10 %)

2. Prove that if n is an integer and n®+n®+n+7 is odd, then n is even using indirect proof. (20%)

3. Prove using mathematical induction that 1x2 + 2x3 + ... + nx(n+1) = nx(n+1)x(n+2)/3
whenever n is a positive integer. (20%)

4. Solve the recurrence relation a, = c*a,.; + b with ag = d. Note that b, ¢, and d are constants.
(20%)

(a) Prove that if 101 integers are selected for the set S={1, 2, ..., 200}, then there are two integers
such that one divides the others. (10%) -

(b) Determine the number of n-digital quaternary (0, 1, 2, 3) sequence in which there is never a 0
anywhere to the right of a 3. (10%)
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9 3 7 -8
1 0 4 2.
6. A= % Ax4 ABE
1 0 0 -1
-2 0 -1 3

(8) RB AErtz (7758 @ 5 (8%)
(b) F[3A]| 5 (4%)

(©) IA?] ;5 (4%)

(d) 2A'A™ ] < (4%)

7. v £ 2R % £u=(1,0,0)2v=(1,0,1) :
(@) #v H == & i (normalize) ; (5%)
(b) B urvz i (5%)
(c) k&= & v 2 (orthogonal)z. #73 = & : (5%)

(d) & v & u =388 (projection) - (5%)

8.
(@ v £ 2 PR %P {13 -1),(2 1,0), (4 2, 1)}F - =4 & (basis) - (10%)
(b) 2% 38 3% 3Py, P {P+1, 3x-1, -Ax+1}5 4 3B = (linearly independent) - (10%)
1 2 =2
9. ' A=|1 2 1| FrE7T7
-1 -1 0

@) FA: (5%)
(b) H|a7|  (5%)
(c) & A® e pciR (eigenvalues) 2 4 #cw £ (eigenvectors) o (10%)

10. 5B A 4e T

1 1 0
A=12 3 -2 PP E I TR AL
-1 4 6

(@) A =L {7 5 B (column space) =4k & (basis) (10%)
(b) Ff1* @aErd - j27T FsES 4750 (10%)

2X 43y +z=-1
3X +3y +z=1
2x +4y +z1=-2



