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BASIC QUESTION FOR NEXT THREE SECTIONS :

L -
GIVEN AN INFINITE SERIES O &
2 %

How DO You DECIDE WRHETHER oR NoT
1T conveRGes ¢

FopR THE TINE BEING WE wiLl NOT wOoRRY SO NUCH ABOVT WHAT IT CONVERSES

To (10 THE CHSE 1N WHICH IT ACTUALLY DSES CorovERGE ) |

FIRST STEP : BE ABLE TO RECOENIZE A SERIES TWAT HAS NO CHANCE

AT ALL OF CoNVERGING,

L
E.G., n CAN'T PoSSIBLY CONVERGE BECAUSE é%’ - ]
K

So I1T's LIKE TRYING To ADD UP NoRE AND NORE 1s . IT WAS 70

BLow VP,

«KL
NoRE MECISELY :  IF [ a, coovergss, N hn a, =0
&k=0

Y Sl

o
€. f hn a RYYs
¢ T.E., o0 % # 0, men &{ia& cAn

CONVERGE )



HERE'S THE REASON :

So

hn a s lm (S, -S ) = = 0.
4o 4 4o R o
EXANPLES :
L swc;f;;)
1. 2 hewtk) owerees gecavse ho Auwcg): o 7o
&:' 4." .ﬁ-,w
- -
2. ) coshm
R=0
=, R 4 |
[ 10" DIVERGES BECAVSE lin (-1) " DoEg NoT ExiST
h=o R
¢ SO, 1N PARTICULAR, 1T 1S NoT 2ERO )
NoTE : IT 1S NoT TRUE THRT IF lm a, = 0, WNZ:Q n
- 4> © KLeo

CONVERGE, F.G6., wE wilL SEE Soony THHy

2]

&2

4

DIVERGES ,

: |

vET



RECALL THAT A SEQUENCE THAT 1S INCREASING AND BovNDED FRon ABOVE
nvsST CONVERGE .

[ -]

Now NOTICE TiAT |, FOR AN INFINITE SERIES Z ap OF NON-NEGATIVE
&z0

TERAS  (@p % 0), THE CORRESPONDING SEQUENCE oF PARTIAL Suns

s Qa
o

a+a,

so
s'
S, = a,+a, &,

L]
4
1]

IS CLEARLY INCREASING. TWS,

<
A SERIES Za& of PON-NEGCATIVE

S0

TERNS FOR which TE PARTIAL SLNS

S, = A ta tta,

ARE ALL BovwOED FRoN ABOVE BY
Sone constanT M (S, ¢ 1 FoR

ALL n ) NVST CONVERGE .

FINDING SUCH AN UPPER BownD M IS OFTEN DiFFlcoLr, BUT WE will

EVENTUALLY SEE SEVERAL DIFFERENT NETWL0S OF PRODUCING IT .



®»

HERE'S AN EXADPLE : AR
&=,

NOW Looxk AT THE FOLLOWING PICTURE

Y o GRAPH OF yehxys &

\

\

e

[ Y]
”»

e

F

-
nl e “,

Sn 1S THE SUN oF THESE RECTPNGULLAR PREAS So
! d
£
Sn < | 4+ S Xt X

© £ 4 -
[ RECALL : S ;":dx: ho S X-le: hn -'x'"'I = hn (-i‘“):l_‘

L d»> L & L



MmMvsS, S, <2 FoR EVERY n AND wE CONCLVDE THAT aZ ;{;
s

nVS! CONVERGE To SONETHING ¢ X,

NOTE : FINDING OUT WHAT THE SERIES COMVERGES
To TS NNE 15 QUITE A PRoJECT. IT cAN BE

SHown (BUT wWE wWILL NOT SHow ) THAT

t

(EXACTLY whAT Yoo EXPECTED, RicnT { )

TE SANE TECHNMIQUE CAN BE USED TO Go THE OTHER why AND Show THET
A SERES OF PoSITIVE TERNS NUST DIVERGE |, €.6.,

o

L R R
Z,& = 1 gyt
S

CCALLED THE HARNONIC SERIES )
y

\‘/'/ GRAPH oF y:ﬁx)-:. -,1"

A
L)
L
H
3
3
]
.

1 &-_-—-T

rr

3=
b
[ 4
.J
/
H
f
/
i
}
f
i
]
H

--------




y & -";Jx = lataser)

pur In(ni)) —» © As n — 0 AW THEREFORE So DoES S, |

I.E.,

<0
THE ARnomIC SERIES [, § DWERGES.
fe

NORAL TO THE STORY HERE 1S THAT
- <©

Z “é‘; COMVERGES BECALSE S ;:;Jx CONVERGES
&= '

AnND
)

—

4 DIVERGES BECAUSE S -,"-Jx DIVERGES

k)

(- -]
THEOREN : LET Q. Q, BE A SERIES OF POSITIVE TERNS AND LET
R+
?tx) BE THE FunecTioNn FoR whicH pt@) =Q_‘ . JIF p.x) 15

DECREASING AND ConNNVOVS on [1,90), THEN

QZ: a, AnD \ Fex)dy
2 )

EITWER BoTW CONVERGE oR B6TH DIVERGE .



NOTES -

I. THIS IS CALLED THE INTEGRAL TEST
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WE CONCLLDE THIS SECTION wiTh A FEw GENERAL RENARKS
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