Midterm Exam
EE 602 Analytic Methods (Fall 2009)
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Do all work in the spaces provided. Show all work and organize it for partial credit.

Closed-book, closed-notes. 1-page note allowed.

Problem 1. (25 points) Find the determinant of the following matrix by reducing it to a
triangular one.
-3 0 |

-6 -2 -4
I -1 0 -1
go‘tﬁ-‘\w 45 9 | \ _3 0 |
B 5 \ 2. Z :
A= ¢ 2 - o | —3 3
. =1 0 - 0 -2 ~6 0
l O —j I 2
s T3
N -3 0o | ) r-3 o |
J 3 5 =3 [ 3 >
) O O 6 o o &
Z
p =t 3 =~z | | o ¥ 1
e fT7F 0 L0 3 0 /
ST A S VG Y T S
o o ¥ €i% o o ¥ 643
S > ) 0 0 0 -6




Problem 2. (25 points) Find LU decomposition of

1 2 3
A=l 4 -6 -6
-7 -7 9

g l ,H‘ Solution. We reduce A to row echelon form with elementary matrices. First,
we replace row two by row two minus 4 times row one. The elementary matrix
required is

I 0 0 L | ) 3
Ei=| —4+ 1 0 |. thus E|A= 0 —I14 —18
0 0 1 -7 =7 9

Then we replace row three by row three plus 7 times row one. Thus

I 0 0 | 2 3
E-=| 0 1 0 and ExEA)=| 0 —-14 -—I8
7 0 1 0 i 30

Next. we replace row three by row three minus — 4 times row two. (We say “minus.”
not “plus.”) We need

I 0 0 | 2 3
Es=| 0 1 0|  thus ExE:E;A)=|0 —14 —18 |=U.
0 1 0 0 21
Since (E3E2E)A =U. A= (E3E:E))”'U = E['E;'E7'U. s0
1 0 0 1 00 I 0 0
L=E'ES'E;'=|4 1 0 010 0 1
0 0 1 -7 0 1 0 =1 1
T 10 0
- 4 | 0
| -7 -5 |
Thus A = LU;
1 2 3 I 0 0 | 2 3
4 -6 —6 | = 4 1 0 0 —14 -18
7 =7 9 —7 L 0 0 21

an equation that should be checked (ot course).



Problem 3. (25 points) Write the complete solutions x=x,+x, to the system as in the
following equation:

Note that x;, is the particular solution, and x,, is the homogenous solution.
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Problem 4. (25

points) Find a basis for the row space of
11 3 1 6
2 -1 0 1 -1
A=
-3 2 1 =2 1
4 1 6 1 3

(Hint: The row space consists of all linear combinations of the rows.)
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