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CY-401 (GS)
B.Tech., IV Semester
Examination, November 2023
Grading System (GS)
Introduction to Linear Algebra

Time : Three Hours
Maximum Marks : 70

Note: 1) Answer any five questions.

frt ura udl &1 g pifomg|

i1) All questions carry equal marks.
ol ust & 96 e 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) Show thatu: + u2 + usis not a direct sum if

et 1 ui + ux + us T YT AR T &
1 ={(x,y,U)E F? wherex, y € F}
uy = {(ﬁ,ﬂ,z)e F’ where-e F}
2, ={(D,_1-,y)E F? where ve F}

b) Let F be a field of complex numbers and let T : F* — F? defined by
T(x1, X2, X3) = (X1 — X2 + 2X3, 2X1 + X2 — X3, X1 — 2X2). Verify that T is

linear transformation.
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2. a)
b)
3. a)

2]

A aifore f F Sfed Temst &1 U6 83 8 3R T:F = F* &1 T(x1, x,
X3) = (X1 — X2 + 2X3, 2X1 + X2 — X3, X1 — 2X2) GIRI qﬁ“—ﬂf@lﬁ %EIT mar %l
Faitd &R & 1 P uRad gl

Suppose V is finite dimensional and U is subset to V. Show that U =
{0} if and only if U° =V,

AF difore T v oikfig smamht 8 iR U, v &1 Suag=d g1 feamk &
U=1{0} g afg 3R Paa aff & u° = V* I

Write short note on following:
1) Characteristic values and characteristic vectors

i1) Algebraic multiplicity and Geometric multiplicity
frafead o wféred fewmf ford:

i) TRy g SR fo=iwdr daer

i) oot T g 3R SaTHdg dgad

Let A be 4 x 4 real matrix

1o

0 0]

~1 =1 04,0
A=

-2 =22

1 1. = 0]

Show that the characteristic polynomial for A is x* (x — 1)? and that it is
also the minimal polynomial.

A IfoTE i A 4 x 4 aRafa® Afca

1 1 0 O
-1 -1 0 O
o -
-2 -2 2 1
1 1 -1 0

%IW%A$W%WXZ(%1)Z%@TW%M IgUT

W gl
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b) Let T be a linear operator on the n - dimensional vector space V and

suppose that T has n - distinct characteristic values. Prove that T is

diagonalizable.

A AT & T, n-3mandt dgex WY vV R TP IW¥h TR § 3R
aa dfve 5 T & o n-fy fagivam g1 aifsd &R & 7 fawuif

&
4. Find the eigen values and eigen vectors of

6 =2 2]

A=|-2 3 -l
L& =k -3 |
6 =2 2]

A=|-2 3 -l
L& =k -3 |

@ SO AF SR SMSfor dder F1d Biford|

5. a) Explain invariant subspace with suitable examples.

S IR0 & 1Y HURTAT DYl Pt RS DI

b) Find Jordan canonical form of the matrix

1 (T2
A=l1 21
0O 1 3
Hfeerg
1 1 2
A=l1 2 1
0O 1 3
BT Slied DDA Y Jd BIf|
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6. If T € A(V) has all it's characteristic roots in F, then there exists a basis of

V such that matrix representation of T is triangular. Prove it.

IET e AV) DI F A0 T fRvaroe € AV ST TS SMYR ANG § o
f T &1 Afcaw ufafafta Ao g1 38 wifad &R0

7. a) Find all Skew - symmetric bilinear forms on R3.

R? R 9t gaffd fgjdla =u 31d Sife|

b) Find all bilinear forms on the space n x 1 matrices over R which are

invariant under O(n, R).

W n x 1 A Sfiik R R Tt fefafer wid @ef St on, R) &
ded SfuRad- g
8. Write a short note on the following (any two) :
a) Quotient spaces
b) Direct sum decomposition
c) Self adjoint
b) Jordan blocks

frafefed w e fewoh fifewl @ )

30) UIThd Rad R
§) TR 3Uec
) GG 9 ST gal
q) Sied slhb
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