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CY-401
B.Tech./B.Tech. (Working Professional) IV Semester
Examination, June 2025
Grading System (GS) / Working Professional
Introduction to Linear Algebra

Time : Three Hours
Maximum Marks : 70

Note: 1) Answer any five questions.
foea! Ula U9l &1 g DI
i1) All questions carry equal marks.
gl Uil & T 3ib 3|
i11) In case of any doubt or dispute the English version question should

be treated as final.

ot ot U R & Heg 3ryar faare & fafy & 3 HIST & Uy 1 3ifaH
HET SR

1. a) Define subspace of a vector space. Show that the quotient space of

finitely generated space is finitely generated.

e gAY P IuFAR BT GRHINT B3| ST Pt gRIT TU J Tl A
BT YIS TP IR &0 9 Sifd giar g1

b) State and prove Rank nullity theorem.

3 YA THT Fa13U 3R g B

2. a) Define subspace of a vector space. Show that the quotient space of

finitely generated space is finitely generated.

i TP & IUFHTY Bl TRHING B3| <MW BT GRG0 T S JHP
BT HIThS JHP URId =0 4 9fHd gl 8|
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b) Define Characteristic polynomials. Show that all eigen values of A* A

are real and it 1s unitary similar to diagonal matrix.

OIS JgUe & aRUING HR| GRSy fh A* A & Tt oM A
gRAfas & auT 98 fawul STegg & THH UHhIH® ¢

3. a) State and prove Cayley Hamilton theorem.

Sl gffiee URY 9d1sT 3R Rig #R|

Let T be a linear transformation on a vector space V of dimension A.

b)

Suppose that T has distinct eigen values. Then show that T is

diagonalizable.

A <l 5 T, » 3marH arat gfew THP v IR T @e ulkadd 81 A
AT 5 T & SavT-3/@T 3z 9 g1 fkR feamd o 7 fawoifa 51

4. a) Define adjoint of Linear Transformation. The linear transformation
T:R?® — R*defined by T(X, y,z2) = (x — 2y + z,2x + y+ 27, 3x — y + 2)
then show that T is a linear transformation.

Qb uRad-T & Ggras oI URHINT B | &P gRkad T: R® —R* BT T(x,
Y, 2) = (X -2y +z 2x + y + 2z 3x—y+z)mqﬁlﬁmﬁmwam
feaTd 5 T U W ufkad= g

b) Let W be a subspace of finite dimensional inner product space V and x
€ V such that <x, y> + <y, x> <<y, y> for all y € W. Then show that
Xx € WL.
A e w RfAa st sfidike oM TEF v &1 U6 U= § 3R
x€V Udh dcd FASKES fory <x, y> + <y, x> < <y, y> ﬂﬂ-ﬁy S W@ﬁﬂ%l
ARG IR BxewL?

5. a) Show that there is no proper open subspace of an inner product space.

GRI1ET foh SHidR TUH RIM &1 Dis Ifad Gl 3U-WH &1 g
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Define Canonical form of linear transformation. Show that every mxn

matrix is equivalent to unique matrix in one of canonical form.

e ulkady & fafed =0 &1 gRUINT HR1 fC@TET fh Td® mxn Afea
fafga ¥u # sifgcdiy dfeg & R B

Show that all eigen values of hermitian matrix are all real.

gxIiey for gfiffenm Afcad & Tt smeaie o arafa® &

Define Jordan canonical form. Reduce the matrix

1 00
I 1 0
0 0 3

Into Jordan canonical forms.

Sl HA-Ed BIH ® URYTNG B | AfcaT &I

1 00
I 1 0
0 0 3

Slled HA-TPd BIH J HH P3|

Show that a bilinear form on V is a product of linear functional iff it is
of rank 1.

GRIET fh v R g &0 S Hie® &1 oG § aul 3R Had aft
SId 98 3 1 I 7|

State and prove Gram Schmidt orthogonalization process.

7 e RIS Ufthar §aT3T 3R I1fed B |

P.T.O.



[4]

8. Write short notes on

1) Symmetric bilinear forms
i1) Group preserving bilinear forms

i11) Inner product space
Sfére fewforr ferd|
i) g fedia = a

ii) THE URREU fguia =g
iii) idRe IdTg ™M

kkkkkk

CY-401



