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Benha University Faculty of Computers & Artificial Intelligence

1* Term (January 2022) Final Exam Date: 17 / 01 /2022
Course Code: Level: 2" level Time: 2 hrs.
Subiject: Linear Algebra Total Marks: 50 Marks

Examiner(s): Pof.Dr. Reda Gamal
Dr/ Mostafa Hassan

Answer the following guestions:

m a) 1 -2 3 9
(13Marks) Find the rank of the matrix |-1 3 0 —4/| by reducing it to a row —
2 -5 5 17

echelon form.

b) Istheset W = {(a,0,c): a, c € R} asubspace of R3 with the standard
operations? Explain your answer.

Q a.) LetT: Rg - Rz defined by T(xl,xZ,X3) = (x1 + x5, X, — xg)
(13Marks) (1) Show that T is a Linear transformation

(2) Find Ker (T).

b) Isthe polynomial 2t% belongsto span {t3 —t + 1,3t3 + 2t, t3}.
Explain your answer.

Q3 a) Show that the set § = {(1,1), (1,—1)} is a basis for R? with the standard
[amar) operations.

b) Show that the set S = {x, x,, x3, x4} in a vector space R3 where
X1 = (1! 2; _1) Xy = (1) _2; 1) x3 = (_3; 2; _1) x4 = (2) 01 0)
are linearly dependent.

Q4 Find the eigenvalues and corresponding eigenvectors of the following matrix
(11Marks) -3 -7 -5
A=12 4 3 ]
1 2 2
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b) yes: becmse.

W let W =(9,0,GQ) ew .
= W tW, = o G+C,
Wa= (G C) €W Iew). (Q\'TQz/ G+ )

@ AW = (A% & AGQ) ew, A-Scefar

Py 0 W et x= (5 /Xw23), Y =(Y,9v93)
=> Z+W:> (X[+91) XYy 2G+%)
AX = CAX ) AXL ANG)

1) T (xa¥) = ( K49 +Xavdy ) 2r¥e -2G-)
z (06 +X + vy Xo-Zg +4,-%)
= (G 1%, Ko=) + (I ¥ -Ys)
= T(X) 4TI,

D) T M) = (A% AR AXa-AXs)
=( A (G +%e), A (X1-X3))

= A (q+X) 2G-) = A T(X).
Frem 1) pd 1) T 1S Lirear TranSpsrmation,

\-3
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Q (2 Ker(T):} (X, X, %) T(/(H)(ll)g):(O/o

=2 (% X-%3) =(0; 0)

X t+Xqyzoe | I o | 1 o
Z,-X3z0 o 1 - P\K(o "|)-:2.

Lel XKg-ok = XLy=e =2 Xz -ok

s Ker(m):= Lol =1, st e RS.

Q) B et
285 Q(E3.ten)ac (31%,28) + =

= G430 G o t2, (-q+2Cot +Q
= 2L=o Conrtrudictkion

= 2t ¢ S {_ 41,37 +2t, 3.

ij) ) \__,)_ v, -D L|‘AQ4Y€5 indefPonrdent beuse
G L) +C1_(|/—|) (o /0)

= G +4+CL-o

CI-CL:Q =mqTlwy.

) ¥ xiwe 2 (W= €D G (1, -1)

C\ +C=X
G - Cu=Y

= le: SPG/\\K‘) ‘)I“)—ﬂz

o 2. x e = G = L gy
Cr= L (-Y)

2L 1S o bady Rer 2,
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?Qb}

Q (v2,-1) +C (1,-291) +C (-3,2,-1)4C, (2/0,0)=(0/0/0)
=

(G+Ca-3G +2Qy, 2¢ -2.C+2G ,—-G +C -G )= (0s0/0)

G +C-3GUze

| -3 2y
2..Q1 -2 Q. +'2_C3 - o 7 2 7 > ) _ﬁ"'ﬂl
= ci +G - Cé =0 -1 1 - o 'Q,-rﬂg
Vo -3 2 11 -3z
( (o] —'Ll g "q) TMZL - ( (@) | -2 ])
o 2 -4 2 2. 3 S

oy -3 2
o } -2 j = G +S&-3 G+2Cyzo

q:q) The cW @4 (S
B, «f =7
L 4-A 3 \
‘ 2 2A
o AT-3A%3A%) =0 = A=A =A3=T]
ot A=1, wedet
 *H -7 -3 N
(C."I)X:O__—ﬁ 2. 3 3}——-) [D \ -)J
| 2 \ o o o
é R.K(C"’I) 7—-, Fut xj k) X' +2-7c7_1'7(3“0/ x_z x3‘.’.0
=> )Gz -30L) XK =zok) XKgzK - X= [X1 /% %3]t
= o [-3/ (7

=9

\e- All=0o

8=3
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