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I-236
B.Sc. (Part-III) Examination, 2020

MATHEMATICS

Paper - I

(Analysis)

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Pass Marks : 17

veesš : meYeer ØeMve DeefveJeeÙe& nw~ ØelÙeskeâ ØeMve kesâ keâesF& oes Yeeie nue

keâerefpeÙes~ meYeer ØeMveeW kesâ Debkeâ meceeve nQ~

Note : All questions are compulsory. Attempt any two

parts from each question. All questions carry

equal marks.

FkeâeF&—I / UNIT-I

Q. 1. (a) Deeyesue hejer#eCe keâes efueefKeÙes Je efmeæ keâerefpeÙes~

State & prove Abel test.

(b) oes ÛejeW kesâ efueÙes Ùebie ØecesÙe keâes efueefKeÙes SJeb efmeæ

keâerefpeS~

State & prove Young’s theorem for two

variables.

(c) Deblejeue – < x <  ceW Heâueve f(x) = x + x2 keâer

HetâefjÙej ßesCeer Øeehle keâerefpeÙes leLee oMee&FÙes efkeâ
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   

Find the Fourier series of function f(x) = x + x2

in interval – < x < . Also deduce that
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FkeâeF&—II / UNIT-II

Q. 2. (a) efmeæ keâerefpeÙes efkeâ ØelÙeskeâ efo° Heâueve jerceeve

meceekeâueveerÙe nw~

Prove that every monotonic function is

Riemann integrable.



(3) (4)

I-236I-236 P.T.O.

(b) Ùeefo f(x) = x2, x  [0, a] : a > 0 lees oMee&FS efkeâ

f  R[0, a] leLee 
3a

2

0

a
x dx

3


If f(x) = x2, x  [0, a] : a > 0 then prove that

f  R[0, a] & 
3a

2

0

a
x dx

3


(c) oMee&FÙes efkeâ 2

0

sinx dx


 DeefYemeejer nw~

Prove that 2

0

sinx dx


 is convergent.

FkeâeF&—III / UNIT-III

Q. 3. (a) Ùeefo w = f(z) = u + iv efJeMuesef<ekeâ Heâueve nw leLee

u – v = ex(cos y – sin y) leye w keâes z kesâ heoeW ceW

%eele keâerefpeS~

If w = f(z) = u + iv is analytic function &

u – v = ex(cos y – sin y) then find out the

value of w in terms of z.

(b) ceesefyeÙeme ¤heevlejCe %eele keâerefpeÙes pees 0, 1 leLee  keâes

›eâceMe: 1, i, –1 hej ØeefleefÛeef$ele keâjlee nw~

Find the mobius transformation that maps 0,

1, &  into 1, i, & –1 respectively.

(c) Ùeefo f(z), z-meceleue kesâ #es$e D ceW z keâe efJeMuesef<ekeâ

Heâueve nes SJeb D ceW f'(z)  0 leye efmeæ keâerefpeÙes efkeâ

ØeefleefÛe$eCe w = f(z), #es$e D kesâ meYeer efyevogDeeW hej

DevegkeâesefCekeâ neslee nw~

Let f(z) be an analytic function of z in a

domain D of the z plane and let f'(z)  0

inside D, then prove that the mapping w =

f(z) is conformal at all points of D.
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FkeâeF&—IV / UNIT-IV

Q. 4. (a) ceevee d Skeâ Deefjkeäle mecegÛÛeÙe X hej Skeâ otjerkeâ nw~ efvecve

¤he mes heefjYeeef<ele Heâueve 
M d(x,y)

d * (x,y)
1 d(x,y)




 peneB

M > 0, x, y  X leye efoKeeFÙes efkeâ d*, X hej Skeâ

otjerkeâ nw~

Let (X, d) be a metric space. A mapping

d* is defined such that 
M d(x,y)

d * (x,y)
1 d(x,y)




where M > 0, V  x, y  X then show that d*

is a metric on X.

(b) efmeæ keâerefpeÙes efkeâ efkeâmeer otjerkeâ meceef° ceW ØelÙeskeâ efJeJe=òe

ieesuekeâ, efJeJe=òe mecegÛÛeÙe neslee nw~

Prove that in a metric space, every open

sphere is an open set.

(c) efmeæ keâerefpeÙes efkeâ otjerkeâ meceef° ceW ØelÙeskeâ keâewMeer Deveg›eâce

heefjyeæ neslee nw~

Prove that in a metric space, every Cauchy

sequence is bounded.

FkeâeF&—V / UNIT-V

Q. 5. (a) yesÙej mebJeie& ØecesÙe keâes efueefKeÙes Je efmeæ keâerefpeÙes~

State & prove Baire’s category theorem.

(b) Ùeefo (X, d) Deewj (Y, ) oes otjerkeâ meceef° nQ leLee

f : X  Y Skeâ meblele Heâueve nw lees efmeæ keâerefpeS efkeâ

Skeâ mebbnle mecegÛÛeÙe keâe meblele Heâueve mebnle neslee nw~
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If (X, d) & (Y, ) are two metric space &

f : X  Y is continuous function, then prove

that every continuous image of compact set

is compact.

(c) efJemleej ØecesÙe efueefKeÙes SJeb efmeæ keâerefpeÙes~

State & prove extension theorem.

——


