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(b) Using the Gauss - Jordan method, find the

: : : : y : U} [y tu
- complete solution set for the following non- e o
By N ' Liuy =)y +u,

homogeneous system of linear equa‘tlons - ; “3 e

L2 +‘4x-—-;{ =9 it s i i %
a8 2 b | : s . ) v ) Find bases for null space ‘N(T) and range space

e R(T) Also vemfy the dlmensmn theorem
o3 SEREE. g (- W : o
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O g sz' +9x,= 19 & i S Ife?;_‘;_V.-.and W be ﬂ-}lltﬁ 91mens1onal vec.tqr spaces
' “with ordered basis P and y respectively. Let

, R _ - T: V. — W be a linear transformation. Then prove
(c) Define the row space of a matrix. Also, determine - - that T is invertible if and only if [T]], is invertible.
s ‘ i i . ; Furthcrmme : ’I“.l ﬂ_z, TR
- whether the vector v = [7,1,18] is in the row space - ; . oty T R BRSO b ot

of the following matrix : - (b) Let V and W be Hiite dlmensmnal vector spaces
' ~and let T: V — W be an 1somorph1sm Let V be

a subspace of V

S _ ; .‘ ._ ] ;
[decug o P m A Y ) (1) Prove that T(Vo) is' a subspace of W.
A=|2.10 4 : e T -
2 Sy Vg b o (u) Prove that dim(V,, ) - dlm(T(VO))
_ o : _ (c) For the adjmmng graphlc use homogenous co-
If so, the:n express [7,1,18] as a Iiﬁqa: com,binatidn : 7 . . ordmates to ﬁnd the new vertices after perfomung
e on : i “ - S g i 4 T scalmg about (8 4) with scale factors of 2 in the.

iR dlrectmn and 13 the y-dlrect:on
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~(c) Let W be ‘?. subspace of a"fijniﬁ:‘- dimehs:ional vector
sp'at:é Vi Pfove'that W is finite dimensional and
dlm(W) dnn(V) Further if dlm(W) dlm(V),
theﬂ show that N W :

5. (a) Lot V and W be two finite dimensional - tor
spaces and let T: V - W ‘be a linear

transformation. Then prove that

null'ity(T)' + rank(T) = dim(V) _

Also prove that if dzm(V) < dlm(W) then T canno"t\ s

be onto.

(b) Let T: R’ > RZ be defmcd by T(ai,az, a) =

(-2a, + 3a, a, + 2a, - a)) with p - {(1-32)-'

(=413, 3), (2,-3,20)} and y = {(—2 1} f })}

Compute [T]" Is T one to one‘? Ly £

5

(c) Let L: R® — R? be a linear transformation defined.

A

' R

s g

oy ‘(-a): Define the rank of a matrix. Consider the matrix :

£\l s

A=|2 -1 3
i

Using rank 'of"'A-,_' determine whether the
; hompgen_eous- system AX = 0 has a non-trivial

- solution or not.

~ (b) Consider the matrix :

>

1l
BN
g e i

: (i) Find the eigenvalues and the fundamental

_eigenvectors of A.

(ii) Is A diagonalizable? Justify your answer.
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