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(For the candidates admitted from 2012-2013 onwards)
B.Sc. DEGREE EXAMINA’I'ION NOVEMBER 2016.

Sixth Semester
Mathematics -
ALGEBRAIC STRUCTURE II

Time : Three hours Maximum : 75 marks

SECTION A — (10 x 2 = 20 marks)
- Answer ALL questions.

: ‘Give .an example of a vector space over a ﬁeld
@® somb F-Qar Cua chsur Qmﬂﬁs@ 9@‘
1 n_pm;amn err@

Define the lmear span of a subset in a vectm:A
‘T-space._

@0 Qeusii Qmaﬂuﬂw 9@ n_uslrpﬂm Gprﬂu.m :

0
e

S Haxeod

v vel
4.  Write a basis of the field of Complex numbers ©
reals,

QuQuensefler Bz, ﬂ&sw qansefian sarphe BC
.gqu;uumL.muJ T(PHI.

5, Deﬁne the norm of a vector.
@ Qeusfer Qphlenws suenyuip.

6. _ Define orthogonal vectors in a vector space-

L e
e QeausLit Qeuafllier, CemGss QeusLTE®
Uiy,

7.  Define an algebra over a field.
R sasHen G p_aTer HigYLITTEE UMTLID!

8. Define invertible.
prr PO G QU TLID.

) 2
9.  Find the trace of [ . 4]

4]-—uﬁl:ir trace — gmrars ,

10. Give an example of a Skew-symmetric matrix.
- afitswsdit seflé® @ 2-gTyend Gs(.

i

Scanned with CamScanner



e 6.

(b) Show that the relation of similarity is an
equivalence relation in A(V).

"I9 A(V)ued @Uilentn 2. D6y eTerlig) @@ FLOTET

2 pGleuer SDieys.

Verify that tr(AB) = tr(BA) for A,Bﬁ It
A, Be F, erafles tr(AB) = tr(BA) eren fipies.

: X
HS AR s
det(ABA") det(B) for all B.
A erenigl Gpiromit Lsm_u_@ erenfled, GrjprGun@
sl B—s@m
det(ABA‘l) det(B) arem ;Slmjsqa; e
SECTION C — (3 x 10 = 30 marks)
Answer any THREE questlons )

If T is a homomorp}nsm from U on to V, w1th
w, show that UIW and V are

-_ . L LE

@Q.p Gsrruqsm_tu G,sm_rr

aﬂa) U/W wppd

éf 2 ﬂrzio ﬁL:LCfB

invertible, show  that

sard  Fuoppio

17.

. Let Vbea ﬁmte-dxmensmna.l inner product 8p

Prove that \%4 has an orthonormal basis.

V asiug go waep ufior
V apeng g0 siwe Opls O

--Gummuﬂ@sgawaqﬂpms ‘

; "Let WcV bemvanantunder g8,

(a)
V/ w

(Mb) If T satwﬁes the

then 7' satisfies g(

k@fﬂ‘:’ cﬂi(f”" O:‘*TW wreng), T —ullen
_.C@fum_)c,‘('

6 S.No. 2141
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| 10.

(For the candidates admitted from 2012-2013 onwards)

B.Sc. DEGRER EXAMINATION, APRIL 2017,
Sixth Semester
Mathematicg

ALGEBRAIC STRUCTURES - 11

Time : Three hours

Maximum : 75 marks
—(10x2=20 marks)

Answer ALL questions.

SECTION A

Prove that Kernel of a homomorphism @:Vaw
from a vector space V into a vector space W iga
subspace of V.

PV W earp V Nwpg W saner Qeusiv Qausfl

Qrudwrprs Garriv el elam Vo gm e crQesed

arem flem

What do you mean by F®™  where F i8 a field?

F gm sanb erafles F® upBl B erenem wyfleumis?
When the linear transformation T e A(V) is said
to be nilpotent?

T e A(V) eréirp Gpfluidh e guomppid eriGung Ly
e wg eranGumb,
If AeF, is invertible, then prove that
det(ABA™)= det(B) for all Be F, .
- eree!
AeF, eeug Cprorpg cerwgy el "
BeF, sgb det(ABA™)= det(B)sren foS.
0
Find the value of tr 4, where 4-(; 1) in the
field of characteristics 2. :
et Dol lilmm.m.ﬁqa‘.m
e (10 aafle tr A en
e _ . .

ec
Define linearly independent vectors of a v
space V over the field F .

o F gy Bpren QeusLt Qevefl V U
Gdﬂmeu.mmD snym QeusLraener eueHTWDI.

Show that -{‘;B = 4

NnB v
finite dimensiona] subspaces of a vector space
A

, where A and B ¢

B erémuen Qeukii Qasefl V e Bm pyrs
Lo e @men_u o_ar@euefiser L
A+B A

B MAnE srem flemil.

If W is a subspace of an inner product space |
then show W AW* o (0).

W eeénug L Qumbe Qo V- d gm edla
araflé WA W = (0) aensxm_()

If {V;} is an orthonormal set, then show tl

vectors in {V|} are linearly independe
(=1,2,3,n).

Vi) eremugy Qoigpy wwe semd aeflo Vi)
Qeusiraer fempQuneng

sngTgee €
Po8(i=1,23,.n).

Define algebra.
SO cuenywy o

2 S.No. 21

QuiQuersemarer sergfan By V aam
(ay,05,..) eramp Qg it opeopsemerer ¢
QeusL it Qeuah aefld w"{(allajr
«Viim, _a, =0} «ép olsemd V on §
e erQeuel aran Blam Q.
Or
(b) Pronth-.tinhrmﬁmofm:ume
9 vector space V is also a subspaces of V.
QusLt Quell V & @@ oaQaueisa
Qi V & g 2 arGaueh sran Hia 9.
(@ If S and T are subsets of a -
®  LSUT)=LS)+LE) snd
_ o 2
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16.

15745

M) In FY ghow that the vector (=21,
(0,2, -2,0) and

3,1),
(0,2, ~2,-6) are linearly
independent over the field of real numbers
FO & (-2,1,
2,-6)
sargdlen Sg
cressTL ()

3,1)., (0,2,-2,0)

ereéttp  QeusLrraer

Wi

0, 2, Qou) @ uwsedsr

t‘gwmm@ummm FnYIHEa
State and prove Schwarz inequality.
ageunien sweflaflenws and Pem@

Or

(b) If W is a subspaces of a finite dimensional
mner product space V, then prove that

W) =w.

W aerug apyeip ufibrerapentw e L Qumsa
Qauefl V e ecr@aiell erefles (W) =W eran
LAl

If V is finite dimensional vector space over
£, then prove that 7'e A(V) is regular if
and only if 7 maps V onto V.

F o By V sy ¢6 o
uflorerrapenw Qeus it Qeuefl erafler T e A(V)
VG ST 2 HOMHPLD erafléd, GG T
wweng V g V én Guod Cantrb@id eran Hemd.,

Or

14. (a)

5 S.No. 2169

SECTION C — (3 x 10 = 30 marks)

Answer any THREE questions.

If the vector space Vis the internal direct sum of
its subspaces U,,U,,..,U, then prove that V is
isomorphic to the external direct sum
of U Uy s
QausLir  Qeuell V'  oyerg <igenr o atQeiefser
U,,U,,...U, flueupien oot Cpié saBse crafler V
24,1 U U U Sl wieumdlem Qeuafl

Crrsem(Haeé6@E @UL 2 amLwig) erar b9,
If V is a finite dimensional vector space and if W
is a subspace of V, then prove that
(a) W is finite dimensional
(b) dimW s<dimV and
(© dimV/W=dimV-dimW.

.@qmm uflorerr apeoLw QeuéLi Geell Ve

Qeuefl W erafled

() If V is finite dimensional vector space ove

F, then prove that 7' e A(V) is invertible i '
and only if the constant term of the minima
polynomial for 7' is not zero.

F-én g V spang qpyeyp uflorarapeni
Qeuait Geuefl erafld 7' e A(V) apengs Cpiwong

coLwy eefle, wli@Cw T e Badlg
uogpiys  GCareeulber  wrflefl  eguL
wedlwweny ere Blamdl.

16. (a) Forall A,BeF, prove that (AB) = B'A’.

a@er A, BeF, @i (AB) = BA’ eran flen .

Or

(b) Prove that interchanging two rows o
determinant A changes the sign of ths
determinant.

s@fiaCaremes A a1 Qo Hegsama

@rorpend saflsCamaanida wHIGE
@DPwrmibd ere FlemiG.
6 S.No. 216!

18. (a) In F®

"Peeon Py

prove that

(w.v)=ap, +a,f,
u=(a,a,,..a,), and
v=(8,,B,,-.,8,) is an inner product.

(b) State and prove parallelogram law in vecto

{

where J\
|

!

|

spaces. \

(@) F®™ &, u=(a,,a,..a,) WHHE d
L= (ﬁp ﬁ_z:"tﬁn) Gfﬂﬂﬂ) (u" U) = GE‘ & alﬁl

+ot @, B, @ oL Qumssd eran Hlem Q.
(@) QeusLit Qouefiselen Genemay APenwis |
9. T
19. If V is a vector space over F and if T e A(l
all its characteristic roots in F, then prov
there is a basis of V in which the matrix

V 6@ Qs
TeA(V) syog siper aoan o
Qupfimider T e el W&Gs

20.
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&. Harint

3. When a vector space is said to be fini
T dimensional? 5 :
UMA10 : AR -
80  Quili Qe  euCumg  Pwel
: ‘ uflorenapenwig eranGuimb?
- (For the candidates admitted from 2012-2013 onwards)

2 4.  Show that the elements 1 and i are ;inoarl p
: B.Sc. DEGREE EXAMINATION, NOVEMBER 2017. p dependent over the feld of complex numbers.

Si.xth'Semear.er &luQn).'r “de, 1 mwnfo i MU.M |
Mathematics ‘penepQuirengy srigeneu eTend STH. R
. or the field ¢
ALGEBRAIC STRUCTURE — . 5. If V is an inner product space over
x , complex numbers, then show that< u.u >=0is ree.
Time : Three hours Maximum : 76 marks f everyueV.
SECTION A — (10 2 = 20 marks) - " % V- g aa.é.ummév Bgnan guougte
Answer ALL the questions, 3 i Qevefl erafldy aoer ueV-s@b <uu> =0 ‘"i"’l 1
1. In a vector space Vover the fieldF, show B0, - . o
a(v-w) = av - aw for all vweVandaeF. . P Ty o o Wo
sab  F-ér. Bgren Qaubli QeuelV—d ersbeor, , 6. Define orthogonal complement of irl,ll,lbipl@ i
vweV WHHILD ST ae F-&@b L AYeciox space V. \l ‘ "

a(v-w)=ay- aw erens S1L®. :
|~ 12 IfVisavector space and if W ={(a,,a,,.)eV,
Ei__,.ﬂa;, 5.0} theq prove that Wis a subspace of V',
\% 96  Qaét  Qeuef - wppid ), i T
- ks ) ‘M m‘-"t ‘ -
- Ws«m.a... .>eVIy_,ma =0} aald V-& W o e

@0 QeuiLir Qaiefl V-ar o drQauefl m—« %@k
BriQenw auamug. . ;

T Deﬁullgcbn. .S
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(b) Prove that F™ is isomorphic to F™if and ) ‘IfVisa ﬁmta-d.imanuonnl vector space ove

only ifm=n. : F and if 7'e A(V) hnallihehlnmrht
F® seng F™ i@ @ulmiuen e wg roots in F, then prove that 7 satisfies
crefleh, erafléd WC.GCW m = n eren HHy. ; polynomial of degree n over F . ¢ mat
; itesdi iona V aénug F-en B ufloremape
13. (a) If W is a subspace of finite-dimensional _ & Qplgap K
inner product space V, then prove QausLit Qauafl PP T e A(V) ] ﬂ.’ﬂk
that (W) =W, aoor  Apdluey  eeksmenyd  F—c

Qupfloider F-ér g T g@m n =

Waeanig el Qumas Qeuell V-—ar Qplq.ﬂm UdgIpiié Carameaiany Bouirgd Gmlqlb OO

ufloresrapeLw e arQeuef aaﬂd:(W*)"‘ Boey. i
e flapey. : o e
‘ . 16. (a) If F is of characteri.hc zero and if,s @
Or : : - T, in  Ag(V) are lmahH ,ﬁhn
(b) State and prove parallelogram law in an ST —TS commutes with S, thon p

inner product space. - : . ST-7TSis mlpotent. : i

2 Qumés Qeuelilsd Genamsy cﬁlﬂauut snsfl F  aeaug MIU urrdrou: t.;:

Ppieys. ' : Ap(V)-é oerar s mmm T o

14. (@) If AeF is a characteristic root of = - ST- T’Suﬂmnﬁ” e

T' e A(V) then prove that for any polynomial . eawen areflér ST - T'S

q(x) € Flx] q(2) is a characteristics root of - """ﬂ@‘l )

o(T). | L e

AeF aaug TeAV)-é1 oo Apuduay S h) 't Ae

e eeflo, q(x)eF[:c] GTenD aTHE R
LOYIMILE Careneud@id, q(ﬂ.)qwty q(T)-en

710} ﬂpunﬂqu oL eTe ;ﬂ@q
' ,Or : e e
B s b 37 SN ATasORIS S S
. M g ",'

. .
v = . =

SECTION Ci== (3 x 10 = 80 marks)
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S. Harini

0
- {

""’C‘ﬂ:\ T G |

i

: No. 2427 y '3, Write the cond.mnn for the vector lpacel F, ‘nd .
: ; F™t0 be uomorplm: v

(For the candidates admitted from 2012-2013 onwards) QuiéLi Qaefssr F®  opgi  Fgfuer
S : : upgeeTL
B.Sc. DEGREE EXAMINATION, NOVEMBER 2018 ?:;mruqmmuu @@uumlﬂﬂ' i
Sixth Semester ; Deﬁne dimension of a vector space.
Mithemtiu o~

ALGEBRAIC STRUCTURE 11

- Gm&l‘_ﬁ Gax'aﬂ'uﬂdr uflorenges a'mmuy. '

- IfVunvector:paee we:th ﬁold

~ ._' .g/pma;}?}nd’bﬂ ﬁ;::u:}-;jpcrjiw ,7 !—\:

I- 04 —-———j” ‘ pe e
s F —en r(nJ \/CYJO’*MM Taflé) a .? ae e Fix), T el all p /—é nd T G{\’:'”‘{T/
WHHID V —en sl e uJ%@ 5@, i@ @0=0 arenés ;ﬁ"'\*\’;l ransformations s s

i@, » ' | a@S=1Le and q@T = [@)dx, then show
| : . that7S-1.

2 S.No. 2427
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If S is a nonempty subset of a vector space
V. then prove that L(S) is a subspace of V.

S adug Qaasrt Qauefl V- Qeuppdp
elsard  aafle  L(S) q;my V-a oo
eaQeuef cra Posy.

Or

If F is the field of real numbers, then provo
that the wvectors (1,1,0,0),(0,1,-1,0) and
(0,0,0,3) in F‘" are linearly independent
~over F. J @;J:V’ D
; @‘3m Q e
Faaug  QuiQuanr  samb  erafld 7 ““, @Cb mr.:]va%uﬁz» u{)
(1.1,0.0).(0.1,~1,0) wippid (0.0,0,3)ererp F ' ' g :

’H!fj-;-.rk-rrfaf_g ~v~‘o "mnﬂ

‘(b) State and prove Bessel's inequality. -~ () Prove that every 4
; » - - . 7-' g g h,‘.r’:'_.':‘
Quadien swafldlews sl Awey. ; ,“‘ﬁp\j] o&m u

6
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S

- ‘

o

ey ; r %
14. (a) lf V is finite dxmensmnal vector space over ‘ . ,SEC’I‘ION 'C—-(a % 10= 30 marks) e gl a
F and TeA(V) is invertible, _prove that - s
T'isa polynom:al expression in 7' over F, Answer e THREE quest:ons o !su
V. eeng ®uaip  uflorerpoiy  Fdr . 16. If V- 18 a vector space over F and W 8 a Lﬁ
QeuéLii Qeuafl wHHD TeA(V) aaug Cpi subspace of V, prove that (%, +, ) is a vector . g
LIPS e uwg aafld, Fo 7! erenLgy apace over F. : ; : S - ik
T-en we [ G&nmm m i ; 0 ' R
Apeis, ) L @Qﬁgm “r-m_ : |4 crarugl F-c -an Lﬁﬁrrarr GmsL_ereuaﬂ mmmm PWorl e
Or ; pre i { eI V-dn a_srrGamﬂ sraﬂe:._,(v—‘:; +,) arenugl -
(b)  Prove that if S, TeA(V) and S is regular. : e R ~Gn tﬁprren Glsum_ersuaﬂ cren;ﬂgaqs; :
then r(ST)=r(TS) = =r(T). e i b
e 17/ A B ‘are ﬁ.mte dunenalonal subspaces of W
s, TeAV) wppgiv S remLig) @Q.pmmrm b prove that ‘d.un(A+B) dun(A)+dxm(B)-.
2 (HLMHMLD eraﬂso r(ST) r(TS)=r(T) cra'r_., : gl dun(AnB) PR o o .' =
Boeys. 2 gl s s L R wppb B cranug Ven @u‘.qg uﬁ\fumq.o@muu
o o iy e e i--o..ei:@maﬂmeraﬂwdm A +B) dxm(A)“"'
15. (a) Prove that‘det(A)=det(A’). Ale’Feoas =5, e T . i L i

P d.un(AnB) srauﬂpqs,

. 3

A F, araflé, det(A) = det(A") eren @gq’s. ¥

(b) Prove that (AB)' B’A’ fora].l vA' BeF

Swarss A, BeF s@m (AB)' HA'~=%m_ i
-Jﬂmms e S L
s -s:No.,zrss )

b “a o

M ;9‘;_ IfTe A(V) has
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B.No. 8441

(For the candidates admitted from 2012
B .Sc. DEGREE EXAMINATION JULY 2019,
'(S_upplementary Exam)
Sixth Semester |
Muthemancs

 ALGEBRAIC STRUCTURES T,
' : Three hours '

: y Maximum : 76 mnrkn
g SECTION A— (10 x 2 = 20 markl)

N
SN =S

88,

S
T, + T, € Hom (U)\/)

T, € fm,“(w\l/)‘u

) = Atr(4) for

itr(A) eren fipiays, A € F .

-2013 onwards)

e G IRV

L]

N j-\ ¢
If usV a.nd uatO prove that {u} is lmeeq-ly
ED' mdependent i st

veV 'mmmlh v=0 eraﬂm, {u} sraruy me@tunﬂlm
- sm;npensu o Pipieys.
IEW, = {(x),x,,0) =x,x, e R}, ;
) ={(ox,y)_xyem),
are subspace of R?, ﬁnd dim (W1 + W;).

{(x,.x,,O) =x,, z., /e R} bpgib
. _{(oxy)_x,yelR}.

oranug IR’ - n.mGamﬂsm araflé, dim W, + Wz) -8

sudvrs + :
= Deﬁne orthonormal set. «

'summug Qﬂhw .um@

SNiDerne the ength ofa vecf.or V
il ':mmmuu QeudLi V-ﬂl’ Mm. %

fw‘u that the vectors @ =(1, mi‘*‘;)))
(el 2,1), Q-,m(.) 3,2). form a basis for

o = (‘ 1, ,(JF‘@)'?
-3,2) arénp Qaus e <

Scanned with CamScanner
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e - S a - 3 e - ASERRY IR Y ¢
! -l.) a ” ‘ ‘ + ) i~
() If V is a finite dimensional inner product : (b) Prove that the determinant of a tninkuln‘ -3 .n a

‘ space and W is a subspace of V, prove that, ¢ . matrix is the product of its enmna on the 1
W*)‘ w. : v e e et mamd.mgonal L dmea o g
V aeénug apyeup uforerrapeniw e CQLIMES . ) g:ﬂc:;: "':2)“;‘" "':2::‘"‘;:‘“‘"‘“0 m B r'."
Qeuafl wppd W aeaug V -ar o Qeuafl crafle - : 2 o e ]ﬂﬂﬁqiv CLA @M "’“"
W) =w e Hipiays. , : '

~ SECTION C—@x 10‘='3<') m'arh) :
14. (a) Prove thatif S,T e A(V) andesregnlnr-

then r(ST) = n(TS) = (T). S et 3 i Answer any THR.EE quemom.. |
S,T € A(V) wpgio S eemug PsTE S
e @onpps aalle r(ST) = r(TS) = r(T) i ! 1_6. If A B are aublpaces of V, prove that
Bpeus. . . A g o el o A
S . : i to ; NPT, !
2 Or . ' - J i @ mmorphlc AﬁB N .‘ @ e o IS
(®) If Te A(v) is invertible, prove that the - ._ A' “’Wﬂ“’ ‘B “"“-'ﬂ V“‘ ‘-""Q_&““ -fL o
. ~ constant term of the minimal polynomml for ’ " A+B ] gl

~

T e A(v) eranug Cpit mrrpmd) 2L wg Grdﬁd) ;
T-a1 fgon ud)g.\muqi Ganenaullen wrflell

T is not 0. -+ ° ?Bﬂ

uiguors Qosang aer fipas.
15.  (a) T € A(V), prove that tr(T) is the sum of;
s the charactenstw roots of 7', . e 7 A
- T e A(V) crefi, tr(T) cr*vuy T-dnampy K
- ApinQuwidy @mﬂ:«&ﬁa@w«m;ﬂym _ s

or
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(7 pages)
S.No. 2016

(For the cnnd:dates adlmtted from 2012-2018 onwards)
- B.Sc. DEGREE EXAMINATION NOVEMBER 2019.
Sixth Semester .
‘ Mathematics
ADGEBRAIC STRUCTU'RE II

Y AT A
QeusLim Qe

Py ,
oren fpajs.

/71D x’.rmmr‘m‘kyw'é -

péreopQuinenp snmrge
penpuininp onanees

e over a

- i

"J‘,tlf_\

4, De‘ﬁ.n‘e the &iﬁéhsion of a vector space.

o® Qi Qeualuddr uflrarsep T LD

5. Give an example of an inner product space.
‘ -

LLQU@&S& Qauellé@ n.ﬁm;arrm (REL(CH

Mo Find~t.he length of (1 —l) in a complex vector space.

3

Asad og,s._fr Qaueflide, (1 i) —uGen penQuociren.

. -.7. Deﬁne Hom(V, V) where Vm a vector space.

Hom(V, V) -8 el @m:@ V erenugl @eudi
Qeuafl. 3 _ _

8. Gi\‘re an exaﬁible‘of an ilkebfa.

gaammﬁﬁbowwvm Oﬂ@-

F(’ 082 )) =

e 'm ((bw

Scanned with CamScanner




Ol |
wd i

-'J,\ e
1
.

If V is two-dimensional over a field F, verify g (<o) Qausiir Qeuafludé Q@ -_I_Qmaﬂsaﬂdv Qan..@
that . each element in A(V) satisfies a o n.L.Qm Yy i

polynomial of degree 2 over F. Daq

F-wlen Bg V erenug @@ uflwremd Qarem .0 () W aang -

Qeuehl arafiew, A(V) —ulear geuGeunm e-piuLD - W= i(cpdg- o) Gyea=e) (€ Vi llm.a =0i srafley

2-9q Q Cs '
g Qsram @ udgpuy Car@auamil W erénug V-ulén o Qeuell ara fiias.

Era@@uen fipeys. - ]
.17. + (| L b o
For A,BeF, and AeF, show that ,(‘) K ul.,vg,.....u:, : e -bum % .apd
t,(14) = At (A) and t,(A+B)=t, (4)+1,(B). - w,,Wy,....,Ww, in V are linearly independent
AeF vppo A BeF, eaafle, t (a4)= at,(A), s Fovenily thatimaps : L
wpgib ¢, (A +B)=t,(4)+1,(B) aen fipeys. ‘ : " (@) Deduce that any two bases of V have the
o ¥ same number of elements. .

Prove that A is invertible if and only if (®1) V=& Uy,Ug,.., Uy STETLIG G Sllg SemTid wHp®

dlitA=0. = | V-9 Wy, Wa,.eory Wy,  CTEALIGT gshdbpau.nuhp'
A eenugl Gprh.orrmrrs @m&s Gungoren : mnp Oam_u'mdr arefé, m Sn. aran Hpiays. :
Cpeawnen flLppearse dltA * 0 rem ;ﬂuq& . :

: (-s) V 86 aps B0 -oms-j_-_'fm@h

cramenflsens o gUiLser e e w@ger . ;'_;7&

SECTION C — (3% 10 =30 muk.) "
: ) e 18. If V is a ﬁmte-dxmenawnnl inner

Answer any THREE questions.

Show that the intersection of two ﬁ;bupacn E
of a vector space is a subspace.

Let W= t(a,,a,,. S On el v: hma,. =o}
Show that W is a subspace of V.

~ S.No. 2016

. 20. .Gﬂcu‘ Q@mm‘qib@@fp@/(@?)o then

muC_‘r_L A is a root of the e_mﬂg*mj :
= OfATA lpnﬁ ticular 7' only has a finite numb ber of
ck ﬁ;(u eria ic root in F.
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S.No. 2755 17UMA12 4. Give an example of an inner product space.

2 L Qumésa Qe sE @ agmerd sl

(For the candidates admitted from 20172018 onwards)
3. Define an associative ring.

B.Sc. DEGREE EXAMINATION, APRIL/MAY 2020. P ——

Sixth Semester i
G. What 1s the rank of singular transformation?

Mathematics o, . Sion .
agedar o mondpgden 27 e eemen ?

Core XI1 - MODERN ALGEBRA - 11

-l

Define invariant subspace of a vector space under
Time : Three hours Maximum : 75 marks a linear transformation.

PART A — (10 x 2 = 20 marks) Cplud erenppdans Quipgs. @ GCadcd
Gaveflbld wrproronggaen e Caafleow auamupy
Answer ALL the questions.
8. State two partitions of the integer 10.
1. Give an example of a vector space.
i aar 10-&E Gran@® Ilysaear sp
G fasusr QuetéE o e Gar®
9. Define the trace of a matrix.

2. Define a finite-dimensional vector space. R
G Saf ld Qe eiamqump

preepn uficrerppacw Gade s Gadiiaw wenug.
10.  Define a characteristics vector of a transformation

3. Define the norm of a vector. to a characteristics root,
6@ Cab fla Gefaw aammugy 5@ muropsda 9  fpulSway  wasdda
#pLBludy CadL ar auaniug
2 S.No. 2755
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(a)

(h)

(a)

PART B — (5 =« 5 = 25 marks)
Answer ALL questions.
Show that the kernel of a homomorphism 1=
a subspace.
Gt seawdluld Uam el Caellunen
Fpas
Or

Let a vector space V'  have a basis of
n—elements. Prove that V7 1s 1somorphic to

Fi"l
CasLr Qaet V  aaug
Qanay. s ysabd edatzefd V

n =2 mUL|SeT
1Y) T
F" ganuen s sewve oar fipeys.

Let v, u eV oand «, fle FoShow that
lJeaus + "‘ = M"Mf +afi(uw)+apiw.u)
1 |
uweV vppd a. feF ada
lears + o’ = e pel* + @t (w00 ) + @p v
I Juf

3 S.No. 2755

13.

(b)

(h)

Prove that Ju+ef* + [ —ff = 2l + ) for
all u. v in an inner product space.

e adumésd Qeella u, v aemuen LS
Fefla

fu+off + o= o = Z‘MF + |r|!) erer flpaus

Let A be an algebra of dimension “m " with
unit clement over F . Show that every
n-¢lement 1in A zatizfies some non-trivial
polynomial over F of degree at most 'm”,

F-8e& By swm egoy ufioreamd m-wb

Canar. gagur  A-gdfd. A-dlen
gaGamm opugyld  HEsUGWIE  n-uUyg
Csrar.  vagpuy Csreade paGuer
Fpeus

Or

Let V' be fimte-dimensional over F. Show
that 7e A(V) 15 regular if and only of T
maps V" onto V7.
F-8e Bz V
TeAlV) eaug guista 2 mormpdie
Qungunen Cgeaiwrner fugsaen T eaanug
V-Bdimpa Vém wwsGsriy aear fipas

wearug pyen uflurard

1 S.No. 2755
[P.T.0)
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15.

(a)

(h)

(a)

(b)

Let TeA(V)and W =V be invariant under
T. Show that T
transformation 7" on V/W'.

mmduces a linear

TeAV) vpge T-g Guipis W adaug
wrppwgurssy eild V/W Qe Bz T-
wreng G Gpfud 2 zorpsans s GaEtuear
fpeys

Or

Prove that the relation of similarity 15 an
equivalence relation in A(V).

AV)-9d gs Cpflwud emonppiden o peay
G sunen o plaa fipays

Let F be a field of charactens=tic not 2, and
* be anv adjint on F . Let
S=[{AeF, :A*= A} and
K=[AeF, :A*=(-A).
F.=S+K.

Fputuway ear 2-Qdang wav F eead
wpoe * saug F-la Sz Bearounso.
S=[Ae F :A*= .-\} wHm D

K=[AeF, :A*=(-A), eafa F,=S+K
er flpais

Prove that

Or
Prove that det(A)=det(A’), where Ac F, .
AeF, adi@a det(A)=det(A’) ser flpas

5 S.No. 2755

16.

17.

185

PART C — (3 x 10 = 30 marks)
Answer any THREE questions.

Let W be a subspace of finite-dimensional 7.
Show that (a) W is iomorphic to V/A(W),
(b) dim A(W )= dim(V) - dim(W) (c) A(A(W))=W .
W eaug apgepn cvfivreand V-la el Caef
aefld fpas (=) W wpge V/AW) adaue su
sawa () dim AW)=dim(V)-dim(W] wopo
(@) AlAW)=w

Let V' be a finite dimensional inner product space.
Show that V' has an orthonormal as a basis.

V eaug wyap-uficrerypeLy zda Cuméss

Caell e, V-wrang sam Gl Csigés

sgsamd Gupp AméEdoea Jnas

(a) Let dimyV=n, TeAlV) and T has
n-distinct charactenstics roots in F. Show

that there 15 a basis of V' over F' which
consists of characteristic vectors of T' .

(h)  Let V' be the =et of all polvnomuals in x of
degree (n-1) or less over a field F. Define

D{"o +u11‘+“"x2*.l *U,,_l.\’h'l)=
a, +a,(2x)+ u.";;_‘.z)*” Ty

Find the matrix of D).

6 S.No. 2755
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19.

(@) dim,V=n TeAlV) cppo T eaug
F-8d n-fpulludy apaudad eden oefd,
T - Fpotludy Cas isar Garam_ &erk
V -8er supsear@uen finays.

() F-8an Sz V eaug uvs (1-1) saag
SHE0EH @Eopatar Uy CstanL  saass
gD Ly CGanmausetar X ) Lhpd
D{uu vax+rax’ . va, x"")=

a, + al(z.t')+a‘,‘3xl,- ot (n =1, x"*

sreflldy D-dYen s aow srars.

Let Vobe finite-dimensional eV oand T e A(V)
be milpotent of index K. Let V) be a subspace
spanned by v T vT* . oT*"' . Show that these
exists a subspace W of V' invarnant under T with
V=1,aW.

V. eaug weap-uforesd, vel’  wppd
TeAlV) aaug @Gewe 2@&s V, aaug
v eT oT? o TY ! adarp Gauarsdflar Gplurésn
aefis, V eenugpes T Qunpdgy crppopmnsgdre
el Qawfl W dessQupy V=V,8W aa
BEaECuea fipays.

-1

S.No. 2755

20.

Let A, Be F,. Prove that det(AB) = [det A|[det B).

A BeF,
aen fones.

el det(AB) = [det A[det B)

8 S.No. 2755
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