AJ-1210

B.A./B.Sc. (Part—III) Term End Examination, 2021-22
MATHEMATICS (Paper-1I)

Time : 3 hours) [Maximum Marks : 50

-

geieE go7 @ f521 & 9 @t & #iferg | W get & Heb gurT &1

Note : Salve any two parts from each question. All questions carry equal marks.

1.

gd13—1/ Unit-1
(a) T9i=d T Uh I/ THE & TIHIATS HT THE AT S § |
Show that the group of automorphism of a ¢yclic group is abelian,
(b) % a € G, FEl G UF TE T, 7@ G T I FHEHOT ST Hiford |
If « € G, where G is a group, then find class equation of G
(c) HTI WHg 1 HA foflT oF feg S |
State and prove structure theorem.
gdTs—I1 / Unit-II
(a) HFT R U IR gad & T a,be R Ae b #0,R ¥ UH T ¥, a9 zwied
d(ab) = d(a)
LetRbeaEuclideanringand a, b € R If'h # 0is aunit in R, then show that d(ab) = d(a).
(b) afe R va sfeda Toravs wr &, dt farg #ifere 7 R[x] oft v sifeda ormavs v 21

If R is a unique factorization domain, then prove that R[x]is also a unique factorization
domain.

(c) WIgge & HAERIRAT T Id T &1 w49 fofEay v fag S |
State and prove the Fundamental Theorem on Homomorphism of Modules.

$BIE—I11/ Unit-111
(a) Trs Fifore fo areafas Hearsii & &5 R 9 99T Sguel & §9=ad U% afey daie e & |

Prove that the set of all polynomials over the field of real numbers is a vector space.

(b) |fesT wafte & foo feaw w8y =1 o9 foiae g g St |

State and prove extension theorem for vector spaces.

(c) afe W, T W, Tt oRifim Rl afew wfe v (F) @ & soawiedl &, @ frg @it i
dim(W, + W, ) = dimW, + dimW, —dim(W, nW¥,)
It W, and ¥, are any two subspaces of a finite dimensional vector space F(F') then prove
that
dim(W, + W,) = dimW, +dimW, — dim(W, W)
[P.T.O.]
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4. (a) WA= f£:V,(R) = V,(R), S f(x,») =(x°,»*) @ ufvaifee &, & Yasa @ @
i |
Test linarity of the mapping f:V,(R) — V,(R), which is defined by
f(x,p) =(x°,y").
(b) afe f aem g fonddt afiftr faefta wfesr |ufte v(F) 92 & fa-uwardt somEm & O fae @ifao =
f+g @ V(F) W fE-uwEmd a2
If fand g are two bilinear forms on a finite dimensional vector space, then prove that /" + g
is also a bilinear form over V(F).
(c) T feanch awama @t fafeq =0 & qaras & swat o, gawie ud ffeer s #ifao—
g =2x] +x] -3x3 —8x,x, —4x.x, +12x.x,
Reducing following quadratic form into canonical form (ind its rank, index and signature :
q = fo + xi —fu’i =8x. ¥, —dxix+12xx,
gHIg—V [ Unit-V
5. (a) AR o U SRR O FARE V(F) & afew &, a9 fag S -
[l +Bl[=[le|[+]IB]]

If o, p are vectors of an inner product space F{ F), then prove that
[lo +Bl[<[le[[+IB]]
(b) forg #ifomy o et e o |mfte p(F) 9 =i |kt & @iftas aq=g Fasa: @
BT

Prove that the orthogonal set of non-zero vectors in an inner product space V' (/) is linearly
independent.
(¢) V,(R) & T Uepaad: wdx aq=ad S &1 A= Hifag—
§ = {(LO,L1).(~L0,~L1).(0.—LL1)}
Orthogonalize following linearly independent set S of V,(R) :
§ =1{(10,11),(-10,-1,1),(0,-111)}



