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

Time : Three Hours
Maximum Marks : 70

Note: 1) Answer any five questions.
forgl ia wslt &1 54 BifoTg
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) Suppose V is finite dimensional and U is subspace of V. Show that U =
V if and only if U° = {0}.
AF ol 6 v oRkfeg smamft 8 SR U, v &1 T 9q=g gl fium
f6 U=V ®ad al o1& u° = {0} BT

b) Show that the mapping T : Vi (R) — V3 (R) defined as T(a1, a2, as) =
(3a1 — 2a2 + as, a1 — 3a> — 2as3) is a linear transformation from Vs (R)
into V2 (R).

G & BT T: v R) — vz (R) ¥U & GRUINA T(ay, a2, as) = (3ar -
2a, + &, a1 - 32 - 2a) Vs (R) ¥ V2 (R) T T W& UikacH B
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2.

a)

b)

[2]
Suppose V is finite dimensional and U is a subspace of V. Then prove

that

L:Ii“'l.[ b s J——- dimmvV —dimU

™
AF difoe 6 v oitfig smamft € 8k, U, v &1 T IU 998 81 iR
afed &R o

di“l[ ;:: J——- diluV—dirnU

Write short note on :

1) Cayley-Hamilton theorem
i1) Annihilating Polynomials
Sfére feoof ford

i) Dl-ofHee Tag

ii) SgUal &1 fa=rar
Let a, b, ¢ be elements of a field F, and let A be the following 3 x 3

matrix over F,

0O 0O c
A=]1 0o b
0 1 a

Prove that the characteristic polynomial for A is x> — ax?> — bx — ¢ and

that it is also the minimal polynomial for A.
A AR fb a, b, c TH &FF AT, AR A B F R FyffEd 3 x 3
BICR K

0O 0O c
A=11 0o b
0 1 a

Wﬁ%A@WﬁﬁqWﬁ—axz—bx—c%GﬁT%A@
fw =gaw sgug +f 2
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b)

[3]

Let A be an n X n triangular matrix over the field F. Prove that
characteristic values of A are the diagonal entries of A. (i.e., the scalars
Aii).

A AT & A 83 F & IR TH n x n Bopivig ey g1 Iifed &3
f5 A & faR o A &} fawof ufafdal € @, R Aill

4. Diagonalize the following matrices
L A K]
I 2 1
'z 3
Fafafed Afced ! fasftie H
L A K]
I 2 1
'z 3
5. a) Show that V2 (R) is an inner product space defined by
(o, B) = 3aibs + 2az2b2, o =(ai, a2), B = (b1, b2) € V2 (R)
feam f& vu (R) T SHialkes Iarg W & 2 (q, B) = 3aib: + 2a:bs, a =
(a1, a2), B = (by, b2) € V2 (R) GRTURHING fobam T 51
b) Explain Jordan blocks with suitable examples.
Slied &l Dl IUYdd Ialerul & Y JHIRT|
6. Show that "Two nilpotent linear transformations are similar if and only if

they have same invariants".

feaEd & Pl @ Aa uide I¥e uRkads g9y ¢ afe 3R Daa al
e 3 U JHM URad-g gl
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[4]
7. a) Find a basis for the space of all skew-symmetric linear forms on R~.

Re IR g4t ks -gafia e Tul & WM & o snyR J1d S|

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

invariant under O(n, C).

C $IWn x 1 UK & RF R Gt T =i &1 gar amge ol
O(n, C) & 3fdifd rafRkad=1a g1

8. Write a short note on following (any two) :

a) Dual Spaces
b) Primary decomposition theorem
c¢) Bilinear forms

d) Inner product spaces

fFafifad w S fewl fird @1 @)

3)) gd Rea ==
§) UIIH® 3/g9ced UHg

) fada & u
) 3HidRe Idrg Rad =™
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