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M Sc DEGREE (C55) EXAMINATION, NOVEMBER 2021
First Semester
CORE - MEG10102 - LINEAR ALGEBRA
M Sc MATHEMATICS M Sc MATHEMATICS (SF)
2019 ADMISSION ONWARDS
0oADDS34

Time: 3 Hours Weightage. 30

Part A (Short Answer Questions)
Answer any efght quesiions.

Weight 1 each.

1. 1ot ¥bethe sof of il pairs {x, ) of real pumbers, and let F be the field of real numbers. Define (6, pd + (¥, ypb= [+ 5, v+ v
¥ b 1 1 ¥l

and cfx, ¥} = fcx i s W with these opergtions, o vector spoce over the fieid of real sumibers?
2. sthe vector 3, -1, 0, =1} in the subspace of R4 spanned by the vectors {2, -1, 3, 2} (-1, 2, 1. -3)and (1, 1.8, -5}
3. Show that the space C of complex numbers and R are iscmorphic, considering as vector spaces over B,

4 WT:C% = 2 is & linear operator defined as Ty, 249} = (2, 0) find the matrix of T° in the standard
ordered basis for C2

5 Prove that the transpase of a linear transformation is also linear.

5 W Dis a 2-linear function with the prﬁperty that DA} = O for ali 2 x 2 matrices A over K having equal rows,
then show that D is alternating.

=

L - R
oI R 1
Frove thot the determinont of the Vandermonde motrix Y ¢ Clisih-ojfc- o) {c- &)
8. Write ony 4 properties of the determinant furction on TR where K s @ commutative ring with identiy.

Q. Find the choracteristic values, if gy, of the lingur operotar T onB® which is represenied in the standord srdered basis by the

molrix A = [U _1]
| e

10, tet W be on meariant subspace for T, Prove that the choraoteristic polynomial of the restriction aperator Ty divides the
chorettedrstic pofpnorrmiol of T
[R=1=R weightage)
Part B {Short Essay/Froblems)
Answer any six guestions.

Weighi 2 each.

11, iet Vhe the vector spoce of ol 2 % 2 matrices over the fielid £ Proee thot ¥ has dimension & by exhibiting a basis for V which has
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[four elements.

;'F_'.- B s Fos L, '»f"—:isr.....;_._- = s s o i - RS,
Let = g e 3y Jbe the ordered bosis for cansiEting of ey =10, -1, Dg=Fr .3 Dz i O, O Whar are the

- ; e
roarcinates of Lhe vector fa, b, ¢} in the orocred basis £

Check whether the function T : F¥ — F? defined as

V{zy, 72, 28) = (27 — To + 274, 2, 1 T, —xp — Bx3 + 223) is linear

Let W be the subspace of 2* spanned by the vectors oy = (1,0, —1,2) anday = (2,3,1,1} Which

linear funchiconal ffxl,:??g:;ta._ Tyl i mp ok Coly + ey -+ eyxy are in the annihilater of W

Let f and g be linear lunctionals on & vecler space V. IF the null space of ¢ contains the nud space of
f. prove that gis a scalar multiple of f.

Define determirant function on K™ Show that the function 3 fram €7 1 i cefined by DAJ=A5 005 A 4y, s o determinan

furnction,

FET 5 3 3 5 3 i
et be o linegr opcralor on M'a WATICH IS represented in the stondard ordered hesis By the mgtrix

o A
e bl 3 4} . Prove thot T is dicgonatizobie by exkibiting o basis for BY | sarh vectar af which is @
—aB BT

charocteristic vector of T
Let A be ornxn moiriv. Frove that the choractenstic ang muaimod polimomiols for A hove the same roots, excegt for
miltipficties.
{622=12 weightage)
L]
Fart C (Essay Type Cluestions)
Answer any twe guesfions.

Weight § each.

B 3 B0

I 2 -1 1 0

Considerthe 5x Smatrix A= {0 0 1 &
ARSI TR

FEEER B s (U

{a) Find an invertible matrix P such that PA is 2 row-reduced echelon matrix K.

(b) Find a basis for the row space W ol A

(c] Which vectors fby ba by by be ) are in W2

(d] Fird the coordinate matrix of each vector {by bz by by be) in Win the ordered basis chosen in (k).
{e) Wrile each vector (B, bz by By bg) in W as a¥inear combination of the rows of A

i} Give an explicit description of the vecior space ¥ of all 5 x 1 column matrices X such that AX = D,
{g) Find a basis for .

Let ¥V and W be finite dimensional vectar spaces over the field ' such that dim V= dim W I
TV — W be a linear transformation, prove that the following statements are equivatent:
@ T is inverible.
(i} T is nen-sinpular.
iy T is onto.
() I {eey, 00,00, ..., a.} is a basis for ¥ then { e, Tos Taz. ... < Tog } is 2 basis
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et ledtia ]
{v] There is some basis {ay.a, 0, .. ... ¥y } for ¥V osuch that
{¥;.Tas, Toxg, .. .. . Tex, § i a basis for

21,

if D is oy alteraoting n-linear fosciion an 5757 then arave that for each nox n mstris A, DA} ={det Aj0(1
22, tetV=W1D- & Wi, provethst there cxist b fnear operators By, B,

<o By oon Vosuch that
i Fach By is a projection

B EE =D ilid;
il=EB 4 .+ B

. The range of By is WY

Alse prove that if By, Eo, -+« By are b fneor operotors on ¥ wiich sotisfy conditions (7, (i and (i oo i we ol W, be
the renge of B then V=W, @ --- 5 ¥,

{2x5=10 waightage}
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