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MATHEMATICAL SCIENCE

PAPER-III
Note : This paper contains four Sections. You are required to attempt all of
them.
SECTION 1
Note : Answer both the questions (Q. No. 1 and Q. No. 2) in 500 words each.
(2x20=40)
1. (@) Show that the series :
i 1
2,2
el
is not uniformly convergent in (0, ==). 10
(b) If x -~ p{m), show that :
E|lx-1|=m-1+2e ™. 10

OR
(a) Show that there are infinitely many primes of the form 4k — 1. 10
(b)  Solve the ordinary differential equation :

xiy" - 2xy' + 2y = x. 10
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2. ()

(&)

(cx)

(b)

Let
W={x,y20eR*:x+y+2z=0]
Let T:R? - R? be reflection with respect to subspace W. Find

eigenvalues and eigenvectors of T. 10
Describe Wishart distribution and its applications. 10
OR

Suppose that z; is an essential singularity of a function f and let wy
be any complex number. Then for any positive €, | flz) —wy| <€ is

satisfied at some z in each deleted neighborhood 0<|z-2z|<3d
of z. 10
For the initial value problem :

_j-,r‘:x2 +:Jr,"y+_1.r2 cy(0) =0,
find the third Picard iterate given that the first Picard iterate is
v (x)=0. 10
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SECTION 11
Note : Answer all the questions (Q. No. 8 to Q. No. 5) in 300 words each.

(Ix15=45)
3. (@) Let
f:10,1] = [0, 1]
be continuous. Show that 3 < [0, 1] such that :
1 f©
[#r@ae=L2 -

1]

dz
2 (6) By computing the integral I "z over a suitable ellipse ¢, determine
[~
| - the value of :
| 2n
I do
3 a®cos® 0 + b®sin®0- 5

(e) Let A be an m x n matrix over R and B be a m x 1 matrix over R.

Show that the system of linear equations AX = B has a solution if and
only if rank (A, B) = rank A. 5
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4. (a) Find the sum of divisors of a natural number n in terms of its prime

factors. 5

(h) Prove the following fundamental theorem of calculus of variations :

If f:[la,b]l—= R is a continuous function such that :
b
J.ffx} d(x)dx =0

for all twice continuously differentiable functions ¢ :[a, 8] » R such

that &(a)=o¢(b)=0, then f(x)=0 on [a, b]. 10
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5. The density function of X is given by :

If E(X)=

2
5

Mathematical Science-III

flx)=a+bx*, 0<sx<1

= 0 , elsewhere.

, then find the constants a and b.

156

15
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SECTION III
Note : Answer the following questions in 50 words each. Attempt all questions
(Q. No. 6 to Q. No. 14). (9%10=90)
6. Show that :
(ZeC:0<|2]|<1}
is a connected subset of C (or equivalently B ((0, 0), 1) — {(0, 0)} is connected
in R2 where distance is usual). 10

T Show that :
(Cla, bl, I 1l

is not compact where :
Wfll. =sup {|f@)]:tela,bll. 10

Mathematical Science-III 17 [P.T.O.]




8. Find all possible Jordan canonical forms of a matrix whose characteristic
polynomial is :

(£ =2F (p=1¥ 10

9. Calculate

X

1+x”

by the method of residues. Take the contour in the form of a sector with opening

2n -
angle —. 10

e}
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10. Let R be a UFD. Prove that product of two primitive polynomials over R

18 primitive, 10

11. Determine all the characteristic curves in the xy plane for the PDE :

311,; +u, =2u. 10
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12. Find the resolvant kernel for the Volterra integral equation with kernel :

cosh x
kix, t)=
& #) cosh ¢ 10
13. State and prove Rao-Blackwell theorem. 10
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14.

If i and j communicate, then prove that :

n (k)
R Py _ 1
(I} 11 =
Y] - I }'1_;_,1

(i)  If j has period d, then :
(nel) d

Iim P =—
T

n—sa L .
Hj
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SECTION IV
Note :  Answer questions (Q. No. 15 to Q. No. 19) in 30 words each. Attempt all

questions. (bx5=25)
15.  Show that the derived group of S, 18 A . (n23) (You can use the fact that
A, is generated by 3-cycles). 5

16. Let T be a self-homomorphism on a finite dimensional vector space V.
If T is not onto, then show that there exist :

ve V,v=0,
such that T(v) = 0. 5

17.  If fis analytic in a domain D and if the zero set Z(f) of f has a limit point,
then show that flz) = 0 everywhere in D. 5
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18. A simple pendulum has a bob of mass m and length [. The angular displacement
from mean position at time ¢ is 6(¢). Assume 80) =0, 8'(0) =c¢

where D<e<2gll.

Express the maximum value of 8 in terms of ¢ and the period of the pendulum

as a definite integral in terms of g, [ and e. 5
19. Describe Fisher’s discriminant function and its application. 5
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50 |[3162 | 3170 | 3177 | 3184 | 3192 | 3199 | 3206 | 3214 3221 | 3228

51 (13236 | 3243 | 3251 | 3258 | 3266 | 3273 | 3281 | 3280 | 3208 | as04
.52 |(a31y | 33190 | 3327 | 3334 | 3342 | 39350 | 3357 | 8365 | 3373 | 3aa1
53 (|3388 | 5398 | 3404 | 3412 | 3420 | 3428 | 5436 | 2443 | 3451 | 3489
84 13487 (3475 | 3483 | 34071 | 3499 | 3508 | 3516 | 2524 | 3532 | 3540
55 (13548 | 3556 | 356s | 8573 | 9581 | 3580 | 3567 | 3606 | 36514 | AE2z

-56 [[3631 | 3630 | 3648 | 3856 | 3664 | 2672 | 2881 | 3690 | 3898 | 3707
57 (3715 | 3724 | 3733 | 3741 | 3750 | 3758 | 3767 | 3776 | 3784 | avoa
58 (|3802 | 3811 | 3819 | 3828 | 3837 | 3846 | 3855 | 2864 | 3873 | 3882
259 ||3880 | 38599 | 3008 | 3917 | 3926 | 3936 | 3945 | 3854 | 3965 | 3972
.80 {13981 | 3090 | 3999 | 4009 | 4018 | 4027 | 4036 | 4046 | 4055 | 4064
61 ||a07a | 4085 | 4093 | 4102 [ 4111 | 4121 | 2130 | 4140 | 4180 | 4159
| .82 |la1eo [ 4178 | 4188 | atos | 4207 | 4217 | 4227 | 4208 4246 | 4256
63 (14266 | 4276 | 4285 | 4206 [4305 | 4315 | 4325 ) 4335 | 4345 | 4355
B4 (4385 | 4375 | 4365 | 4305 | 4406 | 4416 | 4426 | 4436 | 4448 | 4457
W85 (|4467 | 4477 | 4487 | 4498 | 4508 | 4510 | 4529 [ 4530 | 4550 | 45680
B8 ||45T1 | 4581 | 45092 | 4803 | 4613 | 4624 | 4834 | 4845 | 46568 | 4667
JB7 (4677 | 4688 | 4690 | 4710 | 4721 | 4732 | 4742 | 4753 | 4784 | 4775
.68 4786 | 4797 | 4808 | 4579 | 4831 | 4842 | 4853 | 4864 | 4875 | 4887
.88 14898 | 4000 | 4520 | 4932 | 4943 | 4955 | 4966 | 4577 | 4289 | 5000
70 ||5012 | 5023 | 5035 | 5047 | 5058 | 5070 | 5042 | 5093 | 5105 | 5117
71 ||5129 | 5140 | 5152 | 51684 | B178 | 5188 | 5200 | 5212.| 5204 | 5238
72 ||5248 | 5260 | 5272 | 5284 | 5297 | 5300 | 5321 | 5333 | 5348 | 5354
-73 (5370 | 5383 | 5395 | 5408 | 6420 | 5433 | 5445 | 5458 | 5470 | 5483
-74 15495 | 6508 | 5521 | 5534 | 5546 | 5559 | 5572 | 5585 | 5598 | 5610
-75 ||5623 | 5638 | 5840 | 5662 | 5675 | 5689 | 5702 | 5715 | 5728 | 5741
T ||5754 | 57688 | 5781 | 5794 | 5808 | BA21 | 5834 | 5848 | 5881 | 5875
.77 ||5888 | 5802 | 5916 | 5928 | 5043 | 5957 | 5870 | 5964 | 5988 | 6012
-78 ({6026 | 6038 | 6053 | 6067 | 6081 | 6055 | 6109 | 6124 | 6188 | 6152
.79 ||6166 | 8180 | 6194 | 6209 | 6223 | P237 | 6252 | 6266 | 6281 | 6205
-B0 ({6310 | 8324 | 6330 | 6852 | 6368 | 6383 | 5397 | 6412 | 6427 | 642
81 ||6457 | 6471 | 6486 | 8501 | 6516 | B531 | 6546 | 6561 | 6577 | 6592
A2 ||6607 | 6622 | 6637 | 6653 | 6668 | 6683 | 660D | 6714 | 8730 |'6T4s
.83 ||67681 | 8776 | 6782 | 6808 | 6823 | 6830 | 6855 | 8971 | a8a7 | BOg2 -
B4 ||6918 | 6934 €850 | 6066 | 6982 | 8oea’| 70158 | 7031 | 7ou7 | 7083
.85 |l7079 | 7006 | 7112 | 7128 | 7145 | 7181 | 7178 ) 7104 | 7211 | 7228

.88 1?244 T261 | T278 | 7285 | 7311 | 7328 ' 7345 | 7382 ; 7370 | 7304
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i0 11
10 11
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11 12
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1011 13
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.87 [|7413 | 7430 | 7447 | 7484 | 7482 | 7499 | 7518 | 7534 | 7551 | 7568
88 }i7586 | 7602 | 7621 | 7638 | 7856 | vev4 | ye81 | 770w | 7727 | 7748
B9 7762 | 7780 | 7798 | 7816 | 7834 | 7852 | 7870 | vB8E | 7007 | ToRS
00 [I7943 | 7962 ' 7980 | 7998 | @017 | 8035 | 8054 | 8072 | BOSY | 8110
01 {8126 | 8147 | 8168 | 8185 | 8204 | 8222 | 8241 | 8260 | 8279 | B299
.nzlaam B337 | 8356 |-B375 | 8995 | 8414 | 8433 | 8453 | 8472 | 8402

T OWD0E OO NNNNNY NI OODOO MO RD A RE BB A AR &

B3 (8511 | B531 | 8551 | B570 | B5%0 | 8610 | 8830 | 8880  BETO | 8EL0
B4 8T10 | B730 | 8750 | 8770 | 8790 | 8810 | 8831 | easi | es72 | BBO?
96 ||8913 | 8033 | 8054 | 8974 | 8595 | 8016 | 50948 | BO57 | 8078 | oogo
56 19120 | 9141 | 5162 | 8183 | 9204 | 9226 | 9247 | 9288 | 9290 | 5311’
BT 19333 | 9354 | 9376 | 9397 | 9419 | 9441 | Dae2 | 0484 | 9508 | asoe
-8 ||9550 | 572 | 9504 | 0916 |'9638 | 06EY | D8R3 | BT0S | 9727 | VS0
.99 |la772 9‘?9.5J_9&17 P840 | 9863 | BB88 | 8908 | 8831 | 9854 | 9877

I":iathematica] Science-I11 24

b ad bbb b bbb W0 OEE QDY WDRORNN NN NN NN MRNBRRN MDD =
OO DO oo MENNNNY YO0 OO0 DnOMG e LA & bbb b 25 800 WOWIKWW W@

KRR RN RBI R RN MM KRR = e o od o L o o= oot ol ok ok s e L




ROUGH WORK

e gy

Mathematical Science-111 25 [P.T.O.]




Mathematieal Science-I111

ROUGH WORK

26




