Name: March 27, 2008

16.513 Midterm Exam (Spring 2008)

There are 5 problems (30 pts) and one bonus problem (6 pts). Please show the detailed computation.

1. (5) Find the rank for the following matrices
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2. (5) Given the old basis {g,,¢,,e,}. Let the new basis be & =e, +e,,€, =€, +¢,,6, =¢, +e,.
a. For x=¢, —e,, find a,b,c suchthat x = aé, +bé, +cé,
b. For y=26 +4¢,, find a,f,y suchthat y=ce + e, + e,

3. (7) Find the general solution to the following equations:
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4. (7) For Al{s 6} A - _o _4/|,» findthe diagonal form (or Jordan form) A and Q; such
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that A =Q,"AQ;.
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5. (6) For A = 10 ,find g,, p, suchthat A" = g,1 + B,A; For A=l1 0 -1 Cfind By, B, B,
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such that A = g, 1 + B,A, + B,A2. Assume k>3,
v, !
Bonus problems (6) : For the following circuit, let x=|v, | and u ={ 1} Find matrices A, B such that
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