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1.(15%) Solve the following system of linear equations by Gauss-Jordan elimination.
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2.(15%) Let A=|1 2 3|, determine the inverse of 4 if it exists.
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3.(10%) Prove that if 4 is symmetric and invertible, then 4™ is also symmetric.

A=At ATEBE.
(A-y)1;= 043"=A"

o A“' S symmetric

4.(10%) A square matrix 4 is said to be idempotent if 4> =4. Prove that if 4 and B are idempotent and AB=BA,

then 4B is idempotent.
VA=A, B=B, ABBA
o (4B =(AB)(AB)
= ABAB
=448
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[image: image2.jpg]5.(10%) If 4 is a 3x3 matrix and A4’ =247", whatis |4 ?
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6.Letu=(1,-2,1,3),v=(3,0,2, 1) be vectors of R*.

(a) (5%) Determine the cosine of the angle between u and v.

(b) (5%) Normalize the vector u.
(c) (5%) Determine a vector that is orthogonal to both u and v.

(¢) Ltw=(abc.d)
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7. (15%) Let A= , evaluate |4|.
1 -3 2
3 2 1
Al=—=-]1! 2 -3 2 = Y 2 =32 I g =&
RI<R3 = 3 2 |R2tRI 0 5 =3 C|ReR3| o o 2 |
© | 2 | |R4-3rI o1 =l 2 i o 53 b
g 2 1 o -5 1S G5 -G
= [ o iog 2 =i B e e 1 2 S =
R3t5R2 | 0 - o | | R3oRE | o, 2 | |R&R3L O -1 2
REORANG: o e 5 oy =0 o o I -0
OF Gt § 0 o o 7 Ul oo o 8

:8’

8. (10%). Determine the values of A for which the following system of equations has nontrivial solutions. Find
the solutions for each value of A.
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