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1. (15%) Describe the nullspaces of these three matrices A, B. and C: 

[ 
1 2] 12 A 38 1224 

A= [3 8] B = [2A] = 2 4 C = [A 2A] = [3 8 6 16] 
6 16 

2. (20%) Find the largest possible number of independent vectors among: 

3. (20%) Write A = [~ ~] as SAS- 1 where A is the eigenvalue matrix. Multiply SeAt s-1 to find the 

matrix exponential eAt and check eAt when t = 0. 

4. (10%) Let A= [~:~ ~:;] and A
00 = [~:~ ~:~],explain why the powers of Ak approach A

00
• 

(15%) Which Markov matrices produce the steady state (0.6 0.4)? 

5. (20%) How can you quickly compute the four components of Fe starting from c0 + c2 , c0 - c2 , c1 + 
c3 and c1 - c3? 

[ 

Co + C1 + C2 + c3 1 
. ·2 ·3 _ c0 + tc1 + l c2 + l c3 

Fe- + ·2 ·4 ·6 c0 t c1 + l c2 + l c3 
·3 ·6 ·9 c0 + t c1 + l c2 + t c3 


