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S-367

B.Sc. (Part-111) Examination, 2020
MATHEMATICS

Second Paper

(Analysis)

Time allowed : Three hours
Maximum Marks | 66

SECTION - A (Marks : 1 x 10 =10)
Answer all ten questions (Answer limit 50 words). Each question carries 1 mark.
Qg - A (37 : 1 x 10 = 10)

T o) I & I A (I i 50 W) | TS U 1 376 HI1 R |

SECTION-B (Marks : 4 x §=20)

Answer all five questions. Each question has internal choice (Answer limit 200 words). Each
question carries 4 marks.

Qg -« (3% : 4 x §=120)
awed vha W F I A0 | T WA § e %1 =g % (ST 200 vsE) | TR WH 4
AFFRI

SECTION - C (Marks : 12 x 3 = 36)

Answer any three questions out of five (Answer limit 500 words). Each question carries
12 marks.

G UE -4 (3i3i:12x3=36_)
ot 3 @ R R Tl % I AR (SR i 500 ) | TRE TH 12 AF HR
SECTION - A
g - N
1. (i) Define ordered field. 1
wia g wfonfa Hif |
(i1) Define closed set 1
wga ¥g=3a vfonfya Hife |
(iii) Define internal point in metric space. 1
s wafRe 3 ariefeas farg worfiva HIRAC |
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(iv) Define Cauchy sequence in a metric space.
Zl= qufe & it sigem Tionie Hifr |

(v) Define uniform continuous function in a metric space.

1

i guf & vea #ad Fo afonfia S |

(vi) Define contracting mapping. i
epfor s afefi AR |

(vii) Define connected set for complex numbers. 1
wfty gl | g aq=d TRoiYg Hifdn |

(viii) Define analytic function. 1
vt s afonfya Fifs |

(1x) Define harmonic function. _ 1
yHaTE! Be afeniya FHifs |

(x) Define bilinear transformation. 1
fetfas war=o afonfya fifsw |

SECTION-B
Qg -9

Prove that between two different real numbers, there lie an infinite number of
irrational numbers. 4

farg e fop et 2 Ry arafass gt & mw s 3 e faemm Bt € |

T

OR/AYET

Prove that the intersection of finite number of open sets is an open set.

firg i 7 et wifira v o farga aq=rat @1 wafes ot o foga sq=a g R |

3. Let the mapping d : R x R — R be defined by 4
ar,yy =223
1+ [x -yl
then prove that d is metric for R.
a1 Sfafmo d R x R - R fin g afonfa e sman @
doe,yy = —x=¥ ]
L+]x-y|
Mg Hfg R ghwt |
| OR/31ga
Prove that every convergent sequence in a metric space is bounded.
 forg e 6 0 TR & afonfive s st TP RGBT R |
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Let X, Y, Z be three metric spacesand f: X = Y,
g : Y — Z be continuous functions, then prove that

gof : X —» Z is also continuous function.

WAUX, Y, Z fR gt wwfRat R ot r: X > Y, g Y o Z 3 qaa v £, @ g
I gof: X » 2w qad S R |

OR/¥9qa

Prove that each finite subset in a metric space is compact.

fore e % o s wanfR 3 weis oiifie Sreqsrg dea g 2 |

Discuss the Stereographic projection. 4

fafem waig & fade difde
OR/3TYaT

Prove that the function f(z) = z is not differentiable at any point.

T hifv e e f(2) = 7 farelt ¥ft forg w0 ST 78T 2

Prove that a small arc in the z-plane through the point z, is magnified in the ratio

'f‘(z), : 1 in the w-plane under the transformation w = f(z) where f(z) is regular and

£(z) % 0. 4

R f(z) favatf aun f(z) = 0 ) 4 firg B 6 2. 5waet 1 farg 2, @ oA ot 0 w1
|, w-BHAA  w = f(z) TR & F=00A |£(2)] : 1 % FELIG F 37 En € |
OR/HAYa1

: 2z+3 . _
Prove that the bilinear transformation w = 3777 1s a combination of elementary

transformations.

maﬁmﬁame%—;j—immwﬂw% |

SECTION-C
W - |
(a) Prove that every infinite bounded set has a limit point.

firg iy s S sreftfire aftag @ 1 A & 0 0 d Reg g |

(b) Prove that every closed and bounded subset of real numbers is cornpact-
firg 1R s Ty ST 1 I B9 T R 9w Heq g d |
P.T.0.
3
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(a) Let A and B be two bounded sets in a metric space (X, d), then prove that A U B- :

71 gl @R (X d) 3 A 7w B @ i we A frg Fifv f5 A U B W

(b)  Prove that a subset of metric space is open if and only if it is the union of a

firz Aifore f el gl o 1 o swmera foga 2 2R ot ot af 2z fagm

(@) Let X and Y be two metric spaces, then prove that a mapping f : X — Y is
continuous if and only if inverse image of each open set in Y is open in X.

mxmyﬁqﬁ&ﬁﬁ%ﬁ%%%%f:XaYﬁﬁﬂ%“ﬁﬁ?
*aet e Y & vl faga v @1 wiveim sfafi X & faga & |

(b) Prove that every sequentially compact metric space (X, d) is totally bounded.

forg Ffom 6 @ s wed gfis wwfRe (X, d) pfa: Rag it 2 |

State and prove the necessary and sufficient condition for a complex function to be

T Afr we & favalis wem 1 ) amavas wE waTE v S v et fag Hifmg |

v(x, y) such that f(z) = u(x, y) + iv(x, y) is analytic.

forg e foh & u(x, y) = x3 - 3xy? THaT R o 39T B v(x, v) T T
@fF f(z) = u(x, y) + iv(x, y) TF Reeifs wom 8 |

.~ (a) Prove that the function u(x, y) = x3 — 3xy? is harmonic and obtain its conjugate

(b) Find a bilinear transformation that maps the points z = 2, i, =2 into w = 1, i, -1

6+6

6+6

12

6+6

w Rfgs s s PR A gt z=2, i, 2 M Ewm w=1,i, -1 %
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8.
is also bounded in (X, d).
(X.d) A afwg }
family of open spheres.
Ml & F F1 Ffiye R |
9.
10
analytic.
11
v
respectively.
wfafafm wi |
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