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@Zc*]:
Óx�VÐÎZßV»�Z[ CÙ�Z[Æn/VÅ®Z�Z�ágèSìX zZzwÔz�zxÔzÎxX t6,p!ÎZÑ]&�V6,�ì:

�bÑiòìX
ÑiòìXCÙÎZwÆ ÑiòÎZÑ]���czèÎZÑ]&{à(%æFN�**&¿�Z[zZáÎZÑ]�XCÙÎZw»�Z[ 10~ zZzw .1

 (10 x 1 = 10 Marks) ��ìX  1a
/V6,� (200) ~WJÎZÑ]�XZk~Ð¤(̈DÃÃð0*õÎZßVÆ�Z[�¶�XCÙÎZw»�Z[½ã�zÎ z�zx .2

 (5 x 6 = 30 Marks) �Z]��X 6 CÙÎZwÆa ìX
/V6,� (500) ~0*õÎZÑ]�XZk~Ð¤(̈DÃÃð&ÎZßVÆ�Z[�¶�XCÙÎZw»�Z[½ã0*õÎ zÎx .3

(3 x 10 = 30 Marks) �Z]��X 10 CÙÎZwÆa ìX

zZzw
1 : ÎZw�

�X Eigen ValuesÆ A �Â Unitary Matrix Zq- A Z¤/ (i)

-1, i (d) i, -i (c) 1, -1 (b) 1, -1 (a)

Zzg Ô (Matrices) �âF,k Dimension » subspaceÆ2x2- Matrices (ii)

ì'''�ÇX  SpannedÐ

4 (d) 3 (c) 2 (b) 1 (a)

Zk§bÐ�� SubspacesÆ R4
Ô V Zzg U (iii)

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)]

ìX Dimension » L (U,V)A$
Zy~ÃðÌ7 (d) 9 (c) 6 (b) 3 (a)

�ÇX __________ �A$ ìZzg  Matrix 4x4 Zq- A Z¤/ (iv)

 x1 = 0, x2 = 0, x3 = 0  (b)  x1 = 1, x2 = 1, x3 = 2   (a)

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



ZyÆ  = sum » eigen values Zzg det A = trace A Zk§bì� Square Matrix Zq- A Z¤/ (v)

''''�ÇX A qÝ¢[Æ)z~�A$
Diagonal Matrix (b) Upper Triangular Matrix (a)

Nilpotent Matrix (d) Idempotent Matrix (c)

ÆÃtÃÒy�zX Rank-Nullity (vi)

Å°pfsÐÅY$ËìX Norm ~ Inner Product Space (vii)

ËÐÌ7 (d) (c) (b) (a)

ìX Polynomial ( ) ÔA$ �Ûn�z� (viii)

Characterstics Polynomial » A (b) Minimal Polynomial » A (a)

ÃðÌ97ìX (d) �zâV9� b Zzg a (c)

�X Eigen valuesÆ ¢a¾ (ix)

ÃðÌ7 (d) 1, 2, 5, 6 (c) 1, 3, -1, 5 (b) i, -i, 1, 1 (a)

�X   diagonalizable ¢a¾  A Z¤/ (x)

z�zx
6,',�Zg~cYÆZ��ÐH%Z�ìXZ¤/Zq-öz�Z��~ F Æ�cYÅ°p�zËyZy V(F) Ë',�Zg~cY (2)

dim (U+W) = dim(U) + dim(W) - �VÂU*"$�z�  W Zzg U Æ�z�cY V cY ',�Zg~

6,éîg6, F ÆéZâZ`Å°p�zX',�ZgzV»yZy ~',�ZgzV V Zq-',�Zg~cYÅ°p�z (3)

@*,�äÅ°p�zX @*,Zzg)
�,X (establish) ÃÒyZzg�ì Sylvester LawÆ Nullity (4)

Linear 6,Zq- R3 f ÆzIk�XZ¤/ R3 a3 = (-2, -1, -1) Zzg a2 = (0, 1, -2) Ôa1 = (-1, 0, 2) âyß (5)

¥x�zX f(a) Æa a = (x, y, z) A$ f(a3) = 3 Zzg f(a2) = -1 Ôf(a1) = 1 Zk§bÐì� Functional

Å°p�zT Scalar Multiplication Zzg Addition �A$ Vector Spaces6, 'F' Field V Zzg U �Ûn�z� (6)

0YñX Vector Space 6,F Hom (U,V)Ð2/3



Å8�ö
E
Oîg6,@*,�ä»ZJy�zX ',�ZgzV (7)

Æ�zVw7ÙX Inner Product Space Å°p�zX Inner Product (8)

ÔV onto Zì Linear Transformation Zq- T �X�Ûn�z� Vector Spaces6,Fì Z Zzg V �Ûn�z� (9)

�X Isomorphic Z Zzg V/W ìA$eî�  Null Space » T ÔW Z¤/

zÎx

ÃÒyZzgU*"$�zX Cayley - Hamilton Theorem  (10)

¥x�zX EigenVectors Zzg Eigen ValuesÆ (Matrix) ¢a¾ (11)

Zq-',�Zg~cY�Âeî V 6,8�ö
E
OAsÅ°p�zXZ¤/ W ÅZq-Zzg',�Zg~cY V 6,Ë',�Zg~cY F ËyZy (12)

6,éAÞ]�X VÐVÌ Zzg �Ó&ÐöIAs

8�
ö

E
OAs�X T ÆfsÆÃyÐ·´] Ð (13)

i) ii)

Å°p�zZzgeî� V* dual Æ V ìÂ (Space) zIZð Finite Dimentional 6,Zq- F ÔV Z¤/ (14)

Xdim  V  =  dim  V*

///
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