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Fayoum University Mathematics

Faculty of Engineering First term of 20409/2010
Dept. of Electrical Engineering Final Exam

Second Year Time : 3 hours

Model answer for the following Five questions:

- Question 1 [15 points]

4

Mention True (T) or False (F), justity your answer

1.1 I u, v, ware three linearly -dependent vectors then w must be expressed as linear
combination of u, v. [3 points]

1.2 I Matrix A and B are commute, Matrix B and C are commute, then A and C are
commute. [4 points]

13 There exists an invertible 3x3 matrix A such that A* is zero matrix. [4 points]

1.4 If two invertible matrices A, B commute then A"', B must commute as well.

[4ﬁpﬂints]

Solution:

.1 T;

1.2 F:incasethat B=1;then AI=1 A, and 1 C=C 1 forany A and B matrix, and n

general there exists matrices A and C such that A C £ C A,

1.3 F: the statement will not be right if A = Zero matrix.

14 T A'B'=(BA)Y'=(AB) =B'A"
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Question 2 [15 points):

2.1 Prove .
y matrices then U~ and UV are unitary. |3 points]:

. IfU and V be'unitar
s also symmetric {3 points}:

e matrix then A

5 1f A is a symmetric invertibl

¢ vectors:{l . ~1, 4)T,(2, 0, 3)T,(1, 1., —6) is aset of

linearly independent vectors; and then transform it to a set of orthonormal vectors. {9 points]:

4 Jr——

5 2 Prove that the set ©

g——

i ——————

Solution:

2.1
L @ U isunitary matrix

T =1 U = U =0T (U"L"')_l o) =

- U™ jsalso unitary
@ U and V are unitary

UU*T =1; and VV*T =1

UV uv) ' = U(w*"' )U' _u(uT =uuT =1

- UV is also unnary

5 @ A is symmetric matrix

A= AV = (A)-.l :(AT)_E ____(A.-])"I'

- AT isalso SymMetne

« arrange the three mentioned vectors 10 2 matrix A such that:
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¢ Compute |A‘

Al=2(6-1)+3(1+ 1) =10 £ 0
=1, 4 2. 0. 3).0. 1, -6} arelinearly independent

e Apply Gram-Schmidt orthonormalization techniquc:

I 2 l
Letu, =|~1fu,=[{0fu,=| I
4 |3 — 6
o
LE[ 'ﬂ-"] =u| — —l
L..4-
Uy ¥ 7
Let v, =u, +3,v,: where 3, =—< : 2‘> = e
Jvi ?
..u_
2] 1119
7 7
\.-'_j.—_ R —] — .
" 9 9
3 L4 !
9
U,,V 4 U, ¥V, 24
Let v, =u, +7v,v, +7,;¥,; where v, =—< ’ E'> H rncl ?::—< ! 3_>:_]_g
H‘*ﬂl ? ‘“:
B E ™
19
25
,\v’;z ——
| 19
| {)
|9
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The Orthonormal set of vectors: w| = h = —
¥

v,
. W, = =
2 “"’ | ST

:

2

-

1

W 1

v

o

Question 3 {15 points]:
Consider the system of linear equations:
x+ty+z=1
2xtz=2
Xx+y+az=b
3.1 Study the solution in case of:
i) a=1,b=-I
i) a=0,b=1
i) a=0,b=-I
3.2 Solve the system fora=b =1,
Solution:
11 It we climinate the augmented matrix we will get:
- AHIZ{—EJ_
S oo
[ab]={ 2 0 12|H;3l}o -2 —1) 0
~1 1 ab|Haz() 0 0 ajbtl]
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1} Exactly one solution: The matrix is invertible.

1) No solutions: Get a row of zeroes in the matrix with no zero in the augmented

column.

i) Infinitely many solutions:

3.2 Using back substitution we get x =[0 -1 2]

T ., _ - AP S S ————r,

Question 4 [20 points):

Let A be the matrix

A=

I o
W R A
+ b2

; J
4.1 Find the characteristic equation, and then find the eigenvalues of the matrix A.
4.2 Find the eigenvectors of the matrix A.

4.3 Is the matrix A diagonalizable? Why?

4.4 Find the minimal polynomial of matrix A.

4.3 Find the matrix Exp (At).

Solution:

4. ]
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S I 4360, -32=0

=228 ¥i=1.2.3 Prove?

4.2
For =2

sx=cl=1]+e,l U Prove?

@Wﬂ;#ﬁh;ﬁ__ﬂmﬁl, - M.

O +TA Cx3TC-4ATdAO4:

. oy , O, +TA Cx3TC4ATAAOXGAAL
Matrix  is diagonalizable
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4.4  m(x)

(h—2)r—-8)=0

4.5

e =a,J+0,A
Oe" =o, +oA

CLeT =y 20y

b
coet =0+ 8a,

452' . ehh L EEI +E‘El
Ly = A . My o=
3 6
| 2 . | | | | sy |
_EEE +__e._.l _EH1 __E_l —“'EE[ —“—E_l
3 3 3 3 3
' ] I 5 ] 2 s l |
em _ _EHI __E_l -"t’?m +-:E':h[ _EHT __e_.1
3 3 3 3 3 3
1 | 1 [ I o 2 5
_EHt___E:Et _EHL__E_t —EM-F—E‘_[
33 33 3 3 ]
Question 5 [20 points]:
Convert the differential equations:
d’ d*
y . 4Y g

dt’
With initial conditions: y(0) =y (0)=y (0)=1

ik i’ e e

[nto a system of three first order differential equations and solve the resulting state equation.

Solution:
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@ w(t)=e™w(0)

—

| O ] —e™
e =it | t+e'~l

0 0 2t+e

g ]

Dr. Eng. Waleed ahmed

Prave?

{Good Luck)
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