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CY-401 (GS)
B.Tech., IV Semester
Examination, June 2022
Grading System (GS)
Introduction to Linear Algebra
Time : Three Hours
Maximum Marks : 70
Note: 1) Answer any five questions.
forgl dia Ugll &1 g Siforg|
i1) All questions carry equal marks.
gt uslt & 9 siw gl

i11) In case of any doubt or dispute the English version question should

be treated as final.

ot Wt R & Ty iyar fdare & Ay 7 s v & uy
P SifdH AT SR

1. a) Define
1) Direct sum of a vector space
i1) Dual Space of a vector space
111) Quotient Space of vector space
1v) Annihilator of a sub space
TRHTT B |
i) e WY b1 Ugef aNT
ii) o) WY BT Gl TWH
iii) JeFeR T BT U YT
iv) JeFe WY BT GIgT WY

b) SW: and W: are the sub spaces of R? if W1 = {(0,0,2)z : z € R} and

Wo={(X,y,X)| X,y € R} show that R* =W & W,
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Wi 3R W, R® & I0-WF g afE Wi = {(0,0,2)z:z € R} 3R W: = {(x, y, X) |
x,y € R}, [G@RTIH R =W, & W,

2. a) Show that the matrix

3 -1 1
A=|-1 3 -1
1 -1 3
is diagonalizable. Hence find diagonal and transforming matrix.
feamgu for Afced
3 -1 1
A=|-1 3 -1
1 -1 3

fawmuffa § ofd: STA SR CfawIHT ARy @il |

b) Find the characteristic equation of the matrix

4 3 1
A=12 1 -2
1 2 1
Hence find A—1
Afea
4 3 1
A=12 1 -2
1 2 1

BT HTUATETOH THIDHUT T HIFST 3d: A-1 ATd DY

3. a) Find all the Eigen values and a basis of each Eigen space of the linear
operator T : R? — R? defined by
Tx, y)=(x+ 2y, 3x + 2y).
T(x, y) = (x + 2y, 3x + 2y) GRTURHING IGF 3R T: R? — R? B JAD
Eigen values 3R Eigen space T YR QIS |

b) If a and B are vectors in an inner product space, then show that
lacst BI* + [l = BII* = 2l|ex]* + 2| BII*
gfe g 3R B TH 3HialR® IdTe WY d giewr g, o feamge fos

loc+ BI* + [l = BII* = 2]led* + 2118
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4. a) State and prove primary decomposition theorem.

T 3ueeH UHg &I fafaT iR Rig sifor
b) T:IR?>— IR? by
x\ (2 -5 x
"()-G2E)
Find all T-invariant subspace of IR*(R).
T:IR?> — IR?

x\ (2 -5 x
"()-G2)6)
GRTIR2(R) & GHI T-3(URadl IU-TY 1 Hifoid |
5. a) Check whether the linear operator T, defined on C? by T(x, y) = (2x +

2y, X + 2y) 1s

1) Self adjoint i1) Unitary.

g B b /T T(x, y) = (2x + 2y, x + 2y) GRI C? R gRYINT P GRS
T3

NRSESIEEING) ii) ThTHD

b) Let A be an n x n matrix over K. Show that the mapping defined by f(x,

y) = XxTAy is a bilinear form.
A T fF A K & I n x n e 31 f@=u & fix, y) = xTAY
GRT gy ARl T g ¥4 gl

6. a) Find the Jordan canonical form of the matrix

0 4 2
-3 8 3
4 -8 -2

Siioge

0 4 2
-3 8 3
4 -8 -2

P Sied fafed ¥U J1d HIforg|
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b) Prove that if x is an eigen vector for the corresponding to eigne value A,

then ax 1is also an eigen vector of T corresponding to the same eigen

value A; a 1S a non zero scalar.

%W%Zﬂ%x eigen HIH A, @WWeigen “\T%fﬂ% ar ax
B?ﬁeigen AFA DI T ] Udh eigen gfewr % a Wﬁ?—‘lfq &ﬁ%-‘zrél

7. a) Let W be the subspace of IR*(C) spanned by (0, 1, —1) and (1, —1, —1).
Find a basis of A(W).
AH AT W (0, 1, -1) 3R (1, -1, —1) GRT Hal g3 IR}C) &1 JI&T
g1 AW) BT YR J1d HifTul

b) Find the linear transformation T : IR? — IR? for which T(2, 3) = (4, 6)

and T(1, 0) = (0, 0).
T:IR* > IR? $I AP YR @ Hifoig oD [T 12, 3) = (4, 6)
ddl T(1,0) = (0, 0)

8. a) a 1
A=|l2 s =2
2 3)

A T gAdH SgUG JTd HITod |

b) [1 2 1]
A=|1 —-1'%0
o 2 1

Find characteristic equation.
ig2 T

A=|l1 -1 0
0 2 1

kkkkk*k
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