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REAL ANALYSIS
(GEOMETRIC SERIES & COMPARISON TEST)

c= 29/08/2024 04:00 PM







= Convergent Sequence —

(u,) » sequence; n € N




Q. (u,) = (i—), W8l n € N, AT sequence BITI1?
(a) Convergent

(b) Divergent

(c) Oscilatory

(d) None of these




Q.(un)—( ) neEN, aﬂﬂ'sequenceﬁ'ﬂ?

(a) Convergent
(b) Divergent
(c) Oscilatory

(d) None of these




Q (u,) = (::::::), Sigln € N, &t sequence g
(a) Convergent
(b) Divergent

(c) Oscilatory

(d) None of these




Q. (u,) = (2"), SEI n € N, P sequence EITT?
(a) Convergent

(b) Divergent

(c) Oscilatory

(d) None of these




Q (u,) = (3"2+5") WIE n € N, Bl sequence BITI1?

(a) Convergent
(b) Divergent
(c) Oscilatory

(d) None of these




Q- (x,) = (1 = (n)z), Siine N, G sequence éﬁ"
(a) Convergent

(b) Divergent

(c) Oscilatory
(d) None of these




Q (x,)=((—1)":n), TITI'& neEN, &t sequence %"
(a) Convergent

(b) Divergent

(c) Oscilatory

(d) None of these




Q (u,) = {((—1)"), Glﬁn € N, a?'\‘-ﬂ sequence %”
(a) Convergent

(b) Divergent

(c) Oscilatory

(d) None of these




Theorem -1:- Every Convergent sequence
Converges to a unique limit.

Or

A sequence can not converge to more than
one limit.




Theorem-2:- Every Convergent sequence is
bounded but not conversely.




Theorem-3:- A sequence (a,,) is convergent if given
€ > 0, there exist a positive integer m such that
la,, — a,| < € whenever n > m.

NULL SEQUENCE:- A sequence (a,) is said to be a
null sequence if (a,,) converges to zero.




Infinite series :-




CONVERGENCE AND DIVERGENCE OF
AN INFINITE SERIES ALL TESTS

— 1. GEOMETRIC SERIES - egbﬁnrﬁi:)ﬂﬁl ‘

__ 2. COMPARISON TESTS
3. P-SERIES TEST OR HYPER HARMONIC SERIES
~4. CAUCHY'S INTEGRAL TEST CI.T
5. D'ALEMBERT'S RATIO TEST
6. CAUCHY'S ROOT TEST

Y 7. Raabe' ' | \
i, BESEALSR o

8. LOGARITHMIC TEST




9. DE MORGAN'S AND BERTRAND'S TEST

10. LEIBNITZ'S TEST FOR THE CONVERGENCE OF
ALTERNATING SERIES

11.ABSOLUTE CONVERGENCE
12.CONDITIONAL CONVERGENCE
13.ABEL'S TEST (For Arbitrary Series)
14.GAUSS TEST

\A15.DIRICHLET'S TEST




1. Geometric series.

= The geometrical series a + ar + ar® + ar’ + - +

e a —r g2 6@7 5}
(i) Converges If -_L<°h<1 9’1 ﬂ%ﬁ
?

(ii) Diverges If - r > 1

(iii) Oscillates If - r < —1 @Om‘ﬂ o) RQ‘EO’O
(iv) Oscillates finitely If - r = —1 0

(v) Oscillates Infinitely If - r < -1 Th;"= @"ﬁ%t
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Q. The series 1.— -+ — —+ -, is-

L
[<h¢L—>(@) Convergent>- Q-4

(b) Divergent
() Oscillating ‘h - i > -0:333
(d) None of these S

/PR Y
m
=1l 6 1




Q. Theseries1+5+ 25+ 125 + -+, is.

(a) Convergent
é‘ij Divergent D
?(-‘%i (c) Oscillating

(d) None of these




Q. The series —2 + (—2)* + (—2)3 + (—2)* + -+, is-
(a) Convergent

(b) Divergent Qz_:-. (—‘ 2'))-:__ n 2

-2)

?1<_ | (@Noneofthese %LZ,




= Convergen

- |
(b) Divergent 9\ — "Z
(c) Oscillating

(d) None of these
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;e AU P cl Caf_ Comparison test

=P
n=| n P@- :Dﬂ If Y _,u, and )", v, are two positive terms

i@?@m 5 Un ::i) y*_.V, is convergent then Z;":ltin is also
N=| onvergent- 2.3' 'i\qu SR aw)

0 “© = Lim,_. -2 =1 <fnite 3 <V,
Z\/n"’il\—- = =<

= = & ‘
\?" _a'l'_;j Un ;/R/"C'“'t@
n T Vi ™ Positg




R finge 3 poctive FRIRA V,
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(ii) Xo 1V, is div%:gent then )", U, is also
divergent.

If Lim,,_o, — "—"- = e >V,

L, ¢ finife
A




o P -Series Test or Hyper Harmonic Series —
\_——’W

The series ', n—lp Né N
(i) Converges If = P > 1=

(ii) Diverges If = P < 1 2 h?

Ex? Zu - hzz @(:Oﬁa '&? P

et @ esies 1653
P)L)

D




== [N ] v 5 —
(b) Divergent 2 h‘ﬁ‘o N ; n’
(c) Oscillating 0= a .

- S
L‘lm Uy (d) None of these N=) 0 —




