
Maulana Azad National Urdu University

Ph.D. (Mathematics) Course Work Examination - December - 2018

Paper - PHMM102CCT : Essential Mathematics
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   Time : 3 hrs Marks : 70

@Zc*]:
Óx�VÐÎZßV CÙ�Z[Æn/VÅ®Z�Z�ágèSìX zZzwÔz�zxÔzÎxX t6,p!ÎZÑ]&�V6,�ì:

»�Z[�bÑiòìX
ÑiòìX ÑiòÎZÑ]���czèÎZÑ]&{à(%æFN�**&¿�Z[zZáÎZÑ]�XCÙÎZw»�Z[ 10~ zZzw .1

 (10 x 1 = 10 Marks) ��ìX  1 CÙÎZwÆa
/V6,�ìX (200) ~WJÎZÑ]�XZk~Ð¤(̈DÃÃð0*õÎZßVÆ�Z[�¶�XCÙÎZw»�Z[½ã�zÎ z�zx .2

 (5 x 6 = 30 Marks) �Z]��X 6 CÙÎZwÆa
/V6,� (500) ~0*õÎZÑ]�XZk~Ð¤(̈DÃÃð&ÎZßVÆ�Z[�¶�XCÙÎZw»�Z[½ã0*õÎ zÎx .3

(3 x 10 = 30 Marks) �Z]��X 10 CÙÎZwÆa ìX

zZzw
1 : ÎZw

............................... (i)

(b) (a)

Zy~ÐÃðÌ7 (d) [2,3) (c)

ì)9&ß( Countable Set (ii)

(iii)

Zy~ÐÃð7 (d) ì Oscillatory(c) ì Divergent  (b) ìConvergent (a)

ìX)9&ß( (Positive)µ Identity Operator (iv)

Å°p�zZq-Vw�zX Discrete topology (v)

fsÅÃ́)zZ]ªCÙ�CìX (vi)

Zy~Ãð7 (d) (c) (b) (a)

»i������������������������������ìX (vii)

Zy~Ãð7 (d) (c) (b) (a)

P.T.O



�������������������������ìX Integrating Factor » (viii)

Zy~ÃðÌ7 (d) (c) (b) (a)

ìX )zZ] (ix)

Zy~ÃðÌ7 (d) Parabolic k° (c) Hyperbolic (b) Elliptic D~ (a)

ìX )zZ] (x)

Semi linear (d) quasi linear (c) (Non - Linear) )é (b) (Linear) é (a)

z�zx

Å°p�zXZq-Vw�zX Uniform Continuity 6,Metric Space Zq- 2

ìX (Closed Set) È�& Compact Set Å°p�zXeî�CÙ 'Compact Set' 3

ìA$U*"$�z� (Closed Sub space) ÅZq-È�cY H     'Hilbert Space  'M' Z¤/ 4

�ÇX Algebraic Extension Ô finite extension » field U*"$�z�CÙ 5

i�z 6

»i¥x�zX 7

Ãi�zX 8

»i¥x�zX 9

zÎx

Æ¬ÃtÃÒyZzgU*"$�zX Sylow 10

Banach Space Zq- Æn T~ Ôspace U*"$�z� 11

�ÇX
Æn V 'open set' ÆCÙ �Ç continuous 6,XÔ �A$ metric spaces �z Y Zzg X Z¤/ 12

ìX open set~ X f -1(V)

6,¥x�zX x = 0 Series Solution » 13

¥x�zX complete integral » 14

///


