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First Semesrer M.Sc. Degree (Regular) Examination, October 2017
(2017 Admission)
MATHEI\4ATICS

MAT 1C02: Linear Algebra

PART-A

Answerfourquestions irom lhis Part. Each quest on carr es4 marks.

1. Descrbe explcilly lhe ifear transformalion T lrom F2 inlo F2 such that
re, = (a b), rr, = (c, d).

2. Lei F be ihe sublle d ol ihe complex numbers and T be lhe lunction lrom F3 inlo
F.deri-.ddsTrrr.) \_t-/,j-r--2rj 211 x2.-\1-2. .2,,).i, a.b.-\
5 cvello'I L' Whal a.e heco-d I onso_ d b. Lso lhal a. b.,, is .re rar ge

3. Lel T beihe unique linearoperaioron C 3 forwhich Tr i = (1, O, i), T., = (0, 1, 1),

T€3 = (r,1,0) is T inverlib e.

4. LeiAand Bbe nxn matrices overlheleld F Prove that if (l-AB) s nverlbethe
rBA is rnven be and (r-BA)-r = r+B( AB) 14.

5 Lel V be ihe vecior space of all l! ncl ons from R lo ri whlch are continuous Let

. T belhe linear operaloron V detined by (Tl)(x)= Jf(i)dl. Prove tharT has no

characterislic values.

6. Piove lhat an odhogona set ol non zero vectors in an inner product space is
lnearly independenl.
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a) Lei g, fj . . ,1, be inear flnctional on avector space V wtlr respeclve nlrll
spaces N. Nl Nr ... Nrlhen prove ihat g is a linear comb nal on olir, . l,

il N conla nslhe nterseclron N - N I : , N 2 r. . .iN,.

b) Ler v and w be finile dimenslonal veclor spaces overlhe field F. Let B b€ an

ordered basis lorv wth dLra basis B'and el B' be an ordered basls lor W

willrdualbassB'' Lel T be a lnear lransformalion irom V into Wi etAbelhe
rnalrix ofT re alive io B. B' and lel B be lhe matix of lr realveto (B' B')
Then prove ihal Bir=A

a) Let V be a iinle dimensonal vector space over the led F and let

ld I d r,d "l 
be an ordered basis ior V. Let W be a vector spdce overlhe

sameiie d F and et l] j. p r,...,ll i be any vector n W. Then prove thalthere s

precselyone inear lranslormalion T iom v inlo w such Toj =0r l=1,2,... n.

b) Lel V and W be veclor spaces over the lie d F and lel T be a lnear
transiormaion lrom V inlo W. ll T s nverlible llren prove lhai the inverse
ilnction T 1 is a near transiormation tromW onlo V

Answer4 quesiiors Irom thls Pad witho!l omiiiingany Unit. Each quest on caries

Un'l- 1

7. a) Lei V and W be veclor spaces over lhe lie d F and lel T b€ a near
tGnsformation from V into W. Suppose V is ljniie dimens onal lhen prove thal
rank (T) + nullity(T) = d rn v

b) Le1 V be af n-d m€nslona veclor space over lhe led F and et W be an
m dimens ofalvecrorspace overllre I eld Flhen provelhatlhe space L(v w)
is l. re dimensionaland lras dimens on mn.

8.

9

Unir- 2

r0. a) Ler T be a linear operalor on the finile dimens onal space V Letcl, c, . ,ck
be the distinct characte stic v€ctor ol T and lel W be llre space of characler sl c
vecrorassocialedwiihlhecharacterlslcvaluec. lf w=w1+wr+.. ... .+wk
lhen provelhatd mW = dirnwj + dinrw2+ .+ drm Wk.



fl l tlt t I

b) Lel the linear operator
bas s by the malrx.

on '13 wh ch is representalion the
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3
checl wherher T is dlagona zableornol.:

4

1 I a) Let V b€ a finite d mens onal veclor space over the f e d F. Let F be a commlt ng
larn ly of tiangulabe linear operators on V. Then prove lhal ihere exst an
ordercd basis lorV suchthal everyoperalor n F is represenred by arriangular
matr x in thai basis.

b) Let V be a I n te dlmens onal vector space over lhe rielcl F and lei T be a linear
operalor on V Then prove lhal T s diagonalizab e iii lhe min imal po ynom a
ror T has rhe form P= (x - cr)(x - cr) .... (x ck).

12. LetTbe a near opeEto. on a liniie d mensional vector space V fi sihe
characle.islic polynoma lorT then provethatf(T)= 0.

Unil-3

13 a) LetT be a inearoperaloron afinile dlmensional space V. It T is diagona izable
and cj, c, . . ,ck be the dislinci chamclerislic veclor oi T then prove lhal
there exist linearoperalors Ej E2, .,EronVsuchthat

EE O

il) E is aprojeclion
iil) The range ol E s the characterislic space io r T associated w th c .

b) State and prove P rimary decomposition llreorern

14. Slate andprovecyc c decomposirion theorem

1 5. a) Lel W be a I n te d mensional slbspace ol an inner product space V and et E
be th€ odh ogona prolect on oi V on W Tl-ren prove ihai E is a ldernpotenr

inearrransformarion oiVontoW, W' s lhe nu space of E and V=W@ w -
b) Proveihal everylinile dinrensiona innerprodlcl space has an oirhonomal


