Maulana Azad National Urdu University
M.Sc. Maths (MSMM102CCT) | Semester Examination - March - 2023

Paper : Linear Algebra
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-J¢ Eigen Values Z A Unitary Matrix ,g A /’7 0]
1,0 (d) i, -i (0) 1,-1 (b) 1,-1 (a)
2 3 1 -5
7l {_2 J {_4 2} (Matrices) J#L# Dimension b/subspaceLZXZ— Matrices (i)
2 4
77— < Spannede {_5 ; }
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St AU Subspaces £ R« V sl U (i)
U=Span[(2,1,3,5),(3,5,-2,2),(3,1,4,-3)]
V=Span[(1,3,1,7),(2,1,0,-2),(2,1,4,2)]
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2 8 91||x | |0
X1=0,x2=0,x3=0 (b) X1=1,x2=1,x3=2 (a)

1/3 X1=0,x2=-2,x3=4 (d) x1=3,x2=-1,x3=-1 (c)



Lu' =sum § eigen values s/ det A = trace A ,J/‘ac/u" Square Matrix ,g Al

B A n Sl PN
Diagonal Matrix (b) Upper Triangular Matrix (a)
Nilpotent Matrix (d) Idempotent Matrix (c)
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-< Polynomial (72 +1) o « A€ My, (R) /PP

Characterstics Polynomial 6 A (b) Minimal Polynomial € A (a)
_‘auz’édfél (d) GEuss b Aa (©)
1 2 5 6
0 3 6 7
- Eigenvalues Z [0 0 -1 6 J//”'f
0 0 0 5
S8 @) 1,2,5,6 () 1,3,-1,5 (b) i,-i, 1,1 (a)

-t diagonalizable ‘f/".f AN

A" =(PDP")" =PD"P"(a)
A" =(PDP")" =PD"P'(b)
A" =(PDP")" =PD"P"(c)
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(vi)
(vii)

(viii)

(ix)

(x)

A" =(PDP")" =PD"P (d)
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dim (U+W) = dim(U) + dim(W) - (UNW)  Ss et s Wosl U slbeBnd V ola Sl
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_u:/(establish) (’mugf Sylvester Law < Nullity

Linear {1 ;s R® /1 -y A0l R ag=(-2,-1,-1) #1 8, = (0, 1,-2) <@, = (-1, 0, 2) it

_)/‘/01’“‘ f(a) “ié a=(x,y, z) & flag) =3 . f(ay) =-1 f(a;) =1 ILCL—Z//J‘ Functional

u@/...}«g/yd/Scalar Multiplication s/ Addition (¢ Vector Spacesy 'F' Field V . U f)/‘f/

2/3 -& s Vector Space 4 F Hom (U,\V)
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-}/UG"KL}’Z&L:‘/?/}&JDJ a, = ('l>_1>_l)>a2 :(1>2>1)>a3 :(3>_5>2)u}/')/. (7)

_éﬂdt‘mi Inner Product Space _;/...ég/."J Inner Product (8)

<V onto Z < Linear Transformation LT SSF - Vector Spaces; F B Z N LIF 9)
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- Isomorphic Z st VIW S35 S« Null Space § T «W I
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_,/awuy.l Cayley - Hamilton Theorem (10)
0 9 5
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_;/’(01’“‘ EigenVectors »»/  Eigen Values Z A= (Matrix) ‘f/".f (12)
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Sk ANV 0a= 0 yla=a fEFuS

-@Jﬁf Tekbe WZSE R e RF (13)
i) T(x,.x,) =(2+x,,1x,) ii) T(Xl,Xz) = (Xl, —Xz)

,J/EJJZAU/...E«,J/YJV* dual £ V J< (Space) U215, Finite Dimentional Ll Fev A (14)

-dim V =dim V*
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