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P:(a=xy<x <x<... < Xx, = b)l
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3 GFFE 6.4-9 oA Boet (RS SeorFaa e JHCY W@e 50— | 6.5-6.6-

q g 7T @edl 2o 6.7-9 faval TR @RS o T [ oS oreT
SR | 6.9-9 SHEFIRAEE AR 7S 2AfFq THe A[E | Gye Wtg Tuizgel 8
I l

6.12 FTFOTR PN Seawie

1. (a "28572 (@* - b?)
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b ¥,
(c)
(d)

. 2m

L) @
(b)
(i) (a)
1 V2-x?2 0 V2-x?
®) [dx [ feoydy+ [de [ fxydy
0 X -1 _
2 4y? 1 1-)?
i) @ [dy [ fOoyde=[dy [ f(xy)dx
2 ey iy
2 4-x2 1 y1-y2
® fax [ foydy=[dx [ fOxydy
2 _ 4—x2 -1 —@

y 1

1 2
L@ Jay [ fOandxt [dy [ f(xy)dx

0 y/2 1 /2

1 A1=x?
G) [dx [ f(xy)dy
-1 0
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1 =n-P
(i) [dy [ f(x,y)dx, P = sin”ly @& J25 54|
0 P

7. (1)

i) </,
(iii)

8. (i) %nab
i)

9,

10.

1. FE® ¢ THHIRT FToFac=itd AR & |
12. 4(m - n)a?
m/2 ec O

nrdr+ [d0 [ ¢(r,0)dr

n/4 0
14.

jxdm jydm

16. TSR ¢ 4 (ST SEFE W@ Ayres @ L)

15.@@1@?{2@13(%,?)—( ]W

6.13 TS &<

(1) N. Piscunov : Calculus (vol-I & II), (Mir Publisher, Moscow)
(2) F. Ayres, Mendelson : Calculus (Schaum’s series, Mc'graw Hill)
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GFF 70 @vel FeArs T ANee SSase
8 AA[FeT

oNow

7.1 e@E

7.2 Tl

7.3 e 9ReER
7.4 W@ @ ToAAWMPER
7.5 A

7.6 ALFONR TeaNE
7.7 AREE o

7.1 A&

GFHARMT SCAFE (12 HeRIR AT TNFACR 4790l @R O Wi ez
AFAR AN AR BoR SRS 2@ | GFIfE SRS SAFhE SeFo SN
AR GINNS ANEA A AFCF (SR | @WWWWWW
I S (I S AF @ (R BRI FNCATE ANFACET AT SGIFCET
9 THCH G2 ACHADAFA ZA |

7.2 ST

GZ G0 NS FE AN Fice ARET—

O (T XS AATT ANFTS SAFFOE BT AATTE SSIFa Al T I
7 |

® (31 *[9ffeT SR TE (N F(A TS ST | AR 2fFR AT T
2|

7.3 eivfens qRdTR
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IIFFOEE @ DETAIRT CAFSF ZAT 917 T AR | G2 SeiiRiGes &bt Iee | S
G-I FE ANFRTS AAFFOCE A6e] AATT TSI Al AN 3 27 |

7.4 G 8 TR

TG 3 WA 99 a, b (a < b) 9K ¢, d (¢ < d) FEFL AFRA OIZE (x, y)
93 @3 B0 {(x, y) ta<x<b c<y<dl &R xRIE R (S &F TTST
IAOCHE &l 2T @R G R(a, b ; ¢, d) 74 bize w41 =31

SERCIE (x, y) 99 @6

{((t,y):a<x<b;c<y<d & R (S G0 I Ao o7 T =R R[a,
b ; c, d] ==l Bfee =1 27|

ToA-1
N G a, b, ¢, d AW AR G§ ‘E° G0 7 {(x, y) ca<x<b c<y
< d) URE WA I f 1 E — R G0 HHO (oD | OIZCHA

JCFFHE FTS (A |
-y"l< d
¢(Eb{ﬂij@,x+ﬁ %ﬂ&zm]]rﬁw AT ypele, dl h # 0 @ @F6 AT WA @y, + he [, d] O=A
O(yo + h) — d(vo)

@ OAT & GIH LAEF AV | G4 @ARY E T SRR f AT IEE @
SRCFY a‘fW@lw.iemwmﬂm&ﬁﬁmﬁﬁvﬁ@mww,

|f(Y) = f7 Y = T

G h GF W AW G FCE BT FCEA ACS | b | < § W O
| 000 + 1) — 0O
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@ (T 2 O(y), yo [0S 7B | g @Y ) [¢, d] TER @ (@I 7Y
Todd MG [c, d] TE G(y) ADO |
Totoms-2

A TGN f 1 E — R G ATS IOAFF G=R f(x, y) SAFFOE E @ [a < x <

b
b c<y<d T SROCHCE AT | KA §(y) = [ f(x, y)dx AT [c, d] T

B ACE IR o B [CE IR IR SEE DR TR

oae 3 W I ye [c, d], h # 0 @ G0 AT WA @ y, + he[c, d]
SOIRE O(yo + 1) — (o)

@Y f(x, ¥) Rla, b, ¢, d] (O 7T

b
YO = [ f,(x,y)dx @F S SR T AR
a

QAT flx, yo + h) — flx, yo)
= hfy(x, yo + 1), 0 < B < 1

¢()’0 +h) - ¢()’0)
h

- W()’o)

b
= J[fy(x,yo +6h) = f,(x,y)}dx

S TP f,(x, y)E (O ISR FHTS | FGE (@ (A 4GP L] ¢ @
TGN GH & SEEIT fAleT AE@ @

‘fy (x/ , y/) _ fy (x//, y//) 8

<

b—a
T | X - x| <dE@R |y -y | <.

O] J4 | h|<d

Q@ (A @RI A G (y,) 99 ABE AR @R
o' (o) = W)
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@D y, [c, d] TBEE @ &N T Sredq I ce @

b
0" (y) = W) £, (x, y)dx

AT y € [c, d]

Bl 2 Tololivg 2’ (AT A TIICS ACE (I SIFIE G2 (o T ITAB0TS
FFOE 2B AACE TTI et T T | €T 2T SN (MA@ AAFe) ZOle
MFETR ANETE IW 2T TR TS IeT O (TN I I3 GqFaT AF T~
I Q|

Totolvg-3

T TG flx, y) E=R fi(x, ¥), E = Rla, b, ¢, d] I JRSCHE ATE | A€
ST g1(1), &2(y) [, d] I AITFETRA G=R (g, (¥), ¥) € (20), YIE dF 77

AVI&S)
NRIGENREEE BRI
g () & (y)
00 = [ fx,y)dx. [cfd) O’ = [ f,(x.y)dx +g5(0) % flgr (). ¥~ g{(1) 18 (). ]
g1 (y) g1 ()

e ¢ W TN k > 0 G ABI A
SORET Oy + k) — 0()

8 (y+k) 8 (y)
= [fy+hde— [ fxy)dx
g1 (y+k) 81 (y)
I . . .
8109 §1y + k) £2(y) &y + k)
81 (y+k) 82 (y+k) g (y+k)
= J'f(x,y+k)dx+ J'f(x,y+k)dx— J'f(x,y+k)dx
81 () 81 (y+k) 81(y)
81(y+k) 82 (y+k) g2 (y+k)
- J'f(x,y+k)dx+ J'f(x,y+k)dx— J'f(x,y)dx
81(») 81 &1y
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8 (y)

= UGy +0 _ fi, widx - 610 + B — 20IAE ¥ + b

&1 (y)

+ (&0 + b — &) fin, y + k)
[ @RCT E 8 M IAFE gy(y + k) 8 gy(y) I M =R go(y) A gy + k)

@ W g &g

]

ymeE & M el Fh0E sen aR—

g ()
»_

Oy + k) — o
k

&1 (y)

WK bk — 0 I AR

g ()

Sy + k}z— Foy) 4 - 810F k,z_ S0 pe v+ k)

+g2(y+ k)— g,y
k

S,y +k)

0= [ f(xy)dx—g{()fxy) + g5 f(x,y)

&1 (y)

Totoliwr4

flx, y) Dm0 M Rla, b : ¢, d] T4 SATOCHE ATO T OIE—

d (b
| { | f(x,y)dx}dy -

wdfie ERF TNFER AT=2RT TG 5o F AT T T |
2 3 TS flx, y) AT Flab ; ¢, d] (3 FTS I@E ‘Y @ @I [iwe
W G @6 [a, b] TE FAES GRE x° €@ @ WHS M &0 (e, d] TSR

HDO |

b

J

a

c

d
{ [rex, y)dy} dx

b CHINACE RGBSR PR S G EERCI T R [«
G O(1) @R Y(f) Yo SoFRE GO W&o 1 20l

t
o) = |
p
v = |

a

b
{J FOx, y)dx

a

{ [ £, p)dy

C

fo
fo
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SRR 9(c) = y(c) = 0

b
0 (1) = | f(x,1)dx

b
= [ f(x.0)dx

[c, d] ¥%E @ @& & 0 @@ & ¢'() = y(r)
ICEE ¢ € Y SATS 7o N ITHTR @36 gAFT OHIR AFCS A |
S o(c) = we)

o) =w(@®, r€le, dl
Q4 1 = d 4@

T {? S(x, Y)dx}dy = }j{‘f f(x, y)d)’}dx

c a a (¢

o e %m?@l
& iopbtdl | <1 zE e @
a C T
J- log(1 + acos x) di = Tsin—!
0 COS X
NG« 2
_log(1+ acosx)
®E f(x,a) = coSx
e
T TG T X %%
fix, a) > a
B (EEY = g W@ & flx, a) A0 R[0, T ; —k, k], k < 1. @8 T
SROCHG HTS |
SISIE GZ MOCHY TG TS |
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Qe 20

(TFeTe @ NS )

T | a | <k
0(a) = m sinla + ¢,
¢ = T 55 |
T 0(a)d @ (QAF @I IW @ ¢'(0) = 0
C=0

T

o(a) = |

0

log(1 + a cos x)
CoS X

dx

= 7 sin"la
2. a>0732 AN @

AL & 4

I 0 < x <k 0<ac<k k 930 4I¢F A |
fix, @), R[O, k ; 0, k] 3% SASCHCE A |

5 _ x

T S = (1t an)(lf 2y T0e @ SRR e AT |
alog(1+ax)
===y
ez 0(a) g rprape (1)
T (2)
[ S 3 SRR |

G2 SO TRHF SARE SeiE @A AW
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AT (2) (AF TS AE

I a [ dv_ logl+d’)
1+x 1+a201+x 1+ a2

a
’ _ 1 a
o ()= 1+02£1+ax

1+a2

B —log(1+a2)+ 1 log(1+a ), atan"'a log(1+a )
1+ad? 2 1+ a? 1+ad? 1+ad?

10g(1+a )da+—10g(1+a )tan a
2
.A&m% }+a X 4, a 1

d 2 2
1+a ok X 1+a% 1+ x2
T ﬁ)i(+i+a )da+c (e )
a g

= llog(l + az)tan_1 a+c

2
e (1) @ @gq ¢(0) = 0.
c=0
FEE 0(a) = log(1+a2)tan a
SepATEet
. A9 @
jM dx = Tlog(l+a*)tan "
p l+x
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GATE SRE A T

2. 99 g
0 ,[ log(1 + cos o cos x) de=n — 400 O<o<m
0 COS X 8
2 log(1+ ysin? x)
Gy | o dr= AT+ -1], y>0
0
3. oV g 2
@
(i) a > b > 0 (e
4. s g |

7.5 A

g3 GFCF LD AICTF G0 INBET SGIFeT [ I FA0O 2 ©f I SR |
o Atz faver e breld Feelie g Fife |

7.6 AT ONG CaqeeT

(1) Twiza-1 (9FF-7) @ AL &= |
() (i), (i) 4o CFag THZeI-1, 2 (9FF-7) @9 TS FE O |

7.7 REAS &Y

(1) Robert G. Bartle : Elements of Real Analysis (2nd edition, John Wiley)
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@& 8 0 e fawe swiwa (Improper Riemann
Integrals)

s1ow

8.1 eia

8.2 Tt

8.3 oy T Aw ¢ (ATt

8.4 wrad TFCE WA fAefrmm oo arEam @3t Setvivg
8.5 e emEEt

8.6 Y T WSTACI TR € WA *1S

8.7 faom s w2l Tiwew wiew@d

8.8 TWRTIFS Twizdciet

8.9 aiee

8.10 e epiat

8.1 &F(q=l

(I SR [ IR NBCGH SN *[6 3R, @ S(IFRHE GF0 T

b
TG AN 200 2@ (bounded in a closed interval) | oigfie J. F(x)dx, ST f(x)
a

G I AN T, (1) AN fx) €3 [a, b] T4 TSGR (FILANS SN SIS (infinite
discontinuity) (2 WA (ii) FNFER SEAN b @ TN ¢ @FHZ SN 77|

b
(i) =12l (if) *I$q I <3 FIfeqs 2z | F(x)dx, G R SR q6 7@ |

welel e s SfeAT e @3 W e 83| Twed sifde ¢ anfdfes stz
fifeq = syl wes Sfend e ANFEE I Al (Tl A |
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8.2 STy

fifen @ SR AN, GE SferEe @R T [fER omfs Sriae s
AN T4 G AFH0OI S |

8.3 Sl AN AL € (WA Feie

b
[ f(x)dx s smeafs dame 75 e e 2 S|

[ S ¢ w2l THEAT b WeRl e SR T |
II. f(x) SCHFF0A [a, b] TSACA e FRAF SHIN SISl (finite number of
infinite discontinuities) TS |

8.3.1 . (a) TET™ b SHAIN | -3 KA |

I -7 ey 2AE O G AP AN [a, oo] SSAE f(x)-
7 oLl AN A T @R CRIER IRt e If(x)dx
sRee TG WS (convergent) I T | T -7 wfeg I A
OIZE e AT ST (divergent) I9T 2|

(b) = @ wFIIN | RCERRNC

@3 Il AT e 7@ I TN [ie Siwaa TmreEie Sifey
AF | SWAR @S Z@ S|
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(c) TN ¢ A Ty v | J.f(x)dx—élﬁ BNl

@A C a3 o= 747 | Rl ANFEADE SfeAT I9 2@ AW
TR SR ANTE 1fod aArerse Sfend 73|

Trrzzet 1 : @ saltef FAFALT T ol g |

IEE AL OfTG (2 | FOAR FNGAD ST o, S |
0

: dx
Twzact 3 : _'[0(1—2x)2 7 T e g

TGS = (1)

+

qeeq TANFEABCS 1 — 2x = u I AT
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o [ o) |
a (I- 2x)2 2 1-2a u’
T 1 1 1
- a;&{m:alﬂj[l‘m 72
It SR FNFAG SfeAd] @k G e
Trizad 4 : AL e e g |
AL =
B
Ao—sd 14 x2
B—eo
_ lim [tan™! B—tan~! A]
Trtgge 5 : AN (¥,
AL
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AT s ; ) sRe TFE | QUFCE TG AT
% B2 N fx)-ad [a, b] STEACH e WAF TR SEITS) SR

(a) M SIS f(x)-a3, FFAN ¢ RWTe TG ST SPiwe) AN, IR SHl

b
T [ f(x)dx -7 W@ @G T
a

O<A<b-a

(b) M SCFF f(x)-97 GFAG SN SPHNTS) T SFAEE AT b Ko AN,

b
wReE SR T | f(x)de @q e @141 T
a
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() W [a, b] T« TTAETE @ S92 T ¢, (a < ¢ < b) f (x) TAFFOI SHIN

b
SPIwSl ACE, OIFE [ f(x)dx-gq RS @A TR
a

b
At TRl (PR @3 AN TP T A A SR SR T [ f(x)elx
@ ST SRR A = W IPNE W T TN 1iod (@EwERE ANPe W 2hew

[T OIZE G2 T0E -93 (I 2 (Cauchy Principal Value) J&1 21 |

Trrzde 1 : 983 20a [ Tseod S [T g9

Y ¢ GG SAFFOT x = 2 [TVCo PN SPiTe) it @R x = 2
T @3 Ay S |

e, =
. _ _ Q—M

= Jlim [~log(2 - x)]

= Jlim [log2 —logp]

G TP e OfEg @121 T 206 FNFAD S |

1
Trigad 2 @ E T Jx%ﬁﬂﬁmﬂﬁ@ﬁ%ﬂl
0

L : AT SR x = 0 RMCo PN SPige) SR |
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G =

i 4] - [

e—0+ X e—0+
G2 Slg&é = too FCEZ TAFAT AT G @9 W [{efx 78
T
Trigaet 3 : oSl T (@, SFEA0F (I AR TO0, e GG ANFAD
AT |

TN WWx_OWWWWW|W

= lim

gﬁ;«&%ﬁw @f 5 ds o

11 .
- ulgl(h [7 WJ +

[ 17
—_ + —_
2x2 ]_1 xi>r8+[ 2x2 ]

1 1
__+_
202

R[] 1
2 Mll>n(}+ 2u2 R 7»—>0+ 27»2

GF W o7 1T 79|
‘IR AT-GE T SR AT

A 7o Sy (2, 2ME ANFEAD SR G-



oo

Tigad 4 @ W el w9 [ de
1 xvxs—1

G AN 1o P TEAe | e e @ SEETR SN G ST Fiel ANEET
SAFH0 x = 1 e SN Spe Iz |

BroUq

B

. dx
— lim J—
8o i xdx? =1

) B

-1

_ Bhrr:o [sec x}]H}L
A—0+

- 1B _ cop-l
Iflg?o [sec™! B—sec™!(1+ )]

dx

x-=c’

b
THiEAd 5 ¢ (AN (@ 06 Tl SR e | a<c<b oo g @3
‘@R A SRl @I e g

b

dx
g 2 1 = am,a<c<b
c—1
_ hm{ dx dx }
A—0+ X—-c X—=c
u—0+ a [
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@y lim In %—m ofeg (2, awe Sl FANFEAH SAF! | @I T @

u—0+

B _.b—c
W}L:M .ﬁﬁ(])p.v.—lnm,a<c<b

8.4 TR I W [l &y aArmeam g’ ToHAAw

Totolivg ¢ (1) 9 TN SPFF fx), 0 < x < g TSAH AN € AT
W @R x — 0+ TEZ GG flx) — oo T AL flx), 0 < x < g TSACH FWR
R TN T @R x — a — AL GFAG fx) — oo TV @R

Gi) | f(x)dx sfendt =7, o
0

A
Jdts) g ) A2 a — x)]dx
| oalet : 4R flx) = o AT x = a — G ST | FICTE TR (AT

-7 g E G2 GF T ATS | G FNFE x = a — z IO

Mo

8.4.1 J=q
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Toiomi s @ SfeHITT A ~43 (FCAS AT | AW fx) SCAFH0F

(TG SRAN x = 2a S W x = 0 [qce SN spiwe) eS|

8.4.2 Twigzd
1. g Et wfenSt @ N @ee @

MY @ G

log (1 + cos ) > — =IO > 1
GENN

T T—uU

E[log(l + c0s0)do = ulg& E[log(l + cos 0)db
FCA

2a a
[ £©)d0 = [[£(0) + f(2a - 6)]dB
0 0

TSI el @ Al

L /2
Jlog(l + cos0)do = Hlog(l + cos0) + log(1 — cos 0)]d6
0 0
/2
Jlog(l — cos? 0)do
0

/2
2 [logsin 640
0

21 (4R)

(R I =
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/2
j logcos0d6
0

[(ATg T FANFH S

/2

efipiin  Joe sin 2040 2 S i a Wi oy o1 2 | qowRCe ST @,
0 ogs1n26d6

0 lo®sin0 wierela SIeET THOTNI ¢ TN Te@ (WL SR SHiwe) S|

o9

29 = Z W qfaa
/2 n 2u
j logsin20d6 = 11m 7 jlogsmzdz

p.—>0+ 2A
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T
T 1,1 .
= 710g7+7'([{10gsm9+logcose}de
T 1,1
= 710g7+721
I = ool
.1 = 2log2

= fyefa e 2I:nlog%
2 : ¥ME AL SfeAd! 4@ W@ @A @

I =

T 2L = p() s x = T Rere seTR whiwe Sz

sec x + cosx
IS

I =
T
M n
im xtan x im ,[ X tan x
= u—0+ ) secx + cosx A0+ sec x + cosx
T
2
TR .
_lim I gy + lim —xsins
= u=0+ g 1+ cos* x A0+ 1+ cos* x
§+k

2T DS x = T — 7z G FoRDre x = m — ¢ I AT

T %_}L
I = MILH(LT[J. ¢(7t—z)dz+klin8+ '(l;(l)(n—t)dt
2
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E_)\ T
' 2 _ ; _
khn(}+ J'O (T — x)dx + Mhn(}+ J'% " (T — x)dx

[o(n—x)dx A
0

(T — x)sin x
1+ cos? x

T T
— J- xtan x dx J- xsin x dx
) Secx +cosx 0 1+ cos? x

Ot—3a

BRoU] 21 =

[ = G TN AN |

fﬂ@%}d
03 x I + cos* (1 — x)

1

dz
T X
f|).1+Z2

Z = Cos X

3:a+ b >0 361 AT 3,

]_, dx __ =
b(x+a)x/x—b Ja+b

MY : G2 [ = j(x+a)J_W@WWQQ\WWWW

133



x = b TS SPIN SPiiwe) Sz | Srodd SReie TEFEE SRR AN T
1 Sfondt 7@, I

AT o 9 GICFE
I = QA

G J ANFEABCe x — b = 2 @ AY

J=2
= [ a + b # 0]
lim J=—2 _T__T
oToaq 12047 Jat+b 2 Ja+b

= M€ FEn SSAF! u‘lﬁi&ﬁﬂmﬁ

8.5 &AL Pl

I. A9 @3, AAFAL SFSA @R @I T 0

1
dx
2. MHE9 &, Jl @R @ I
[ = e ot
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3. o T @ . a, b >0

[e o] ~ ) b
4. @G @ E[e axsmb?fdxzm; a>0

5. M9 @ ; a>b

60 MII T O0<a<m ;

/2

7. o T @ jaz d
0

cos? x + b2 sin? x

zng, a,b>0

; a, b >0

10. 53 Tetseen Sfendl €@ W@ s @

I
(i) jlog(l —cosx)dx = —mlog?2
0

(i)

n}Z X dx =2 (1+1ogN2 +1)
(iii) { secx + cosecx 4 g
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/2
(iv) Jlog(tanx + cot x)dx = mlog?2
0

)

(vi)

1. (e @
®)
(i)
(iii)

12, oS S (@, n G I SAG FRA ZCA

% n S (AT TG WA FE In = T

13. 2809 g (@, AP GAIGF SRG TR n-GF ol

14. In = TE MA@,
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15. @ =9 @ (i)

. . ln_1[n+r_7t
(i) nlgl;loﬁgl n—r_7+1

8.6 SN TN TfeTareld AT € AR =S

22 FFE (Type I) SR TG | TP SCAFS TN GG S |

[ f(x)dx-an wfevmem ammemy e wes =6 |

I SR (R @, SR A -7 Sfernaeed 1S

938 x —> o0 Z(AT, F (x) SoFFH0A TP N WBrgd 16 ofeq | ©iF SisEl

8.6.1 Iz

wreie A SfSAR 2@ IR G T @ [ T2 (I 2= FU oI5

WA & e AFCE AN G 4 7N X o7 e @ x > X TEL

ool Py =3
X — oo (A F(x):]if(t)dt SFFOT TP W [iEE o @ik [

(Cauchy criterion) 2@ @ SR 2T A oG AR
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8.6.2 ToA9lvy

sEelef ANFAGT SfeEeE @l e @R AT WS TR (@, @-
@AY T A TR e-dF TP G0 4 GF AT X SIS A, AqWCS I

STl X, x7-49 GIRPR Wwd T T T AW S x> 1 > X O

[ F(x)x

- 0T X, x" >

TG @ @ARY

b=-a@RP @ =f () IER)

TAR ToAAMIO Tf(x)dx TR ANFEE CFCae T2ARS T4 @S AN |
8.6.3 MexS wifevmel 3t #iFw wifes@e

g ¢ ot e fedeIm Sfendl aa1 2@ T4,
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b CIRCICECi e
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u—oo  pyM o
WS 0 << 1
o> 1 2

o(log u)°°_l [2]

. M _
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o
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G fix) =1 JIq o=0

e, 2ME TG o < 0 T I |
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(o]
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=0 WY <2, u>0
IS @A @ AE @
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el wfeat
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TNFABE SRS TG ofere TG @ AR
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cosAlogsin A + j(cosec x — sin x)dx
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TN SN (e (Infinite oscillation) SR |

@ @A @,
SfeART @]
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[8.6.3 #fdcwan (¥=]
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SO,
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x—0+ Ccosecx cot x
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o svm@ (Type I) SR F=iFa :

(i) QT f (a-) = £ oo

b— b—u
(ii) J flxydx = lim J f)dx Q@ f (b-) = = oo

TAEE (FAUOCe TNFCETR SHROTI Sl fFANE SN spiwey ez | I Ted
AT SN SISy A, ORE

b c b—u
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SR
b c—u b
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TEle WHeR Sfewaeed AreaE ¢ T|AT *16
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Roé ¢ G/ wfewme

wefie —0 R I WS TR |

A, [ f()dx smane s fgadoma Sfend 2@ 4w
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EW <t (1) flx) ST TN G2 @@ TG (a, b) (S AT, GaQ
@) A0 SFSHIG! |
B. Sl e @A lim f(x) = $eo TFABS SOl
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qoad (Divergence)
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A. =2 TR S I

X > a A IWM flx) @R g(x) MAFANEAN G5 SFF 27 (T,
0 < flx) < g
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GFF 90 &beT AATTF AN AN AGIET

@ WIS (Differntiation and Integra-

tion of an Infinite Integrals with Respect
to a parameter)

1w

9.1 &gl

9.2 Tty

9.3 2ASrea SorwRgey WS e

9.4 ooreR ToR fFemle st

9.5 wN-=fewared &taet (Applications of Uniform Convergence)
9.6 I

9.7 FECNT emEEt

9.1 &IQ

f(x, y) G @ve] ST 0, G AN j: f(x,y)dx (& y-2bET S &l

T | S I AT W 2NAF Serwseffer A T w87
=7 | =G 1A, TSTATTF y-ANATF TG I (S AATF) AT

| @ TRMEE WAL W e A8 ZE F(y) et o |

QAR F'(y) & 5 @ &1 F(y) = ij(x,y) dx 43 T NS TS | QL T

oiza oo oeaaem R U Il 281 | SFSIE OMCATF e brzd o’
I[P PG I |
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SR A BRI T ZAE S #1fS AT (SAATF) TN
forza foom T™iTe IR SaTE ! T |

9.2 Tl

GF FFHre (@ =S SAfeTe e @ SN AN AN orzd oo
TEIFE € AR FACO AR I (IR *S9Yfer SB[ A |

9.3 &AGTeA SCwRIe [fre sTiwat

47 u= fix,y), Rla, b; c, d] = anSb,cSySdWﬂi%xﬂ?i
y B SAFF @R @2 SFF0 0 < y < d IAE SAPAS y-4F AT W= Sl
x B8 AATE a < x < b STACH FANPEAFCN0 | OIRCHA

INFALE ¢ < y < d AIACE ABS  y-a9F S @l (Ao AT |

9.3.1 To?livy
b
By e o Rl b c. d-co e S

[c. d] TRSICT AB y-dF AT AT (S |
oue 3 4Ry, y + k [c, d] SEAE SRS 7o [ | wRE

4fF ¢ > 0 36 o4va A |

£ (x, y) SCoFFH0 R SNTONCHCG B, S0d] 3« GF0 GoSF A7 § #ihen @
@

£ (s 30) = fOr, ) < 5= T4

R [y, —y|<8
TARR ATHHrS X, =X, =X
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SRy, =y + k oy =y I AR
Oy +h= fley|< g am k<8
Tedqd (1) (AT AT

TG+ 0= T = [ ey + 0= fx

S{bfa}(b—a)% 4 [k <5

oAl J(y) [, d] T y-AbER dF0 TS S2HF |

TIPS
. . b b ..
J(yp)= lim J(y)= lim J fx,y)dx= J lim f(x,y)dx
Y0 y—yo ¢ 4y—y0
c<y,<d
9.3.2 Tl

ST SAFFYC WS SRR @ @I6eT AATF Seaae (On Differentiation
of an Integral Dependent on a Parameter with respect to the Parameter)

W f (v, 3) SRS, (5, y) Rla, b ¢, d] 7 008 5750 2 0 J(y) = [ f(x,y)dx
TN ¢ <y < d SFNE y-aF G0 TGN AT
EaR

T4 [¢, d] TFAE y-49 A WK S8 |
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Ay—0 Ay

ASRICET NN WA Toloiw =@l FE AR

= [7f,Cey)dx

J(y+Ay) O 1% py+ Ay Flxldx

:J.:fy(x,y+9Ay)dx, @A 0 < 6 < 1

w2 AAyy) —J0)_ fjfy (x, y)dx

b
= ja[fy(x,y+eAy)—fy(x,y)]dx ............... (1)
G f, (x, y) T4 SRCCHG Rla, b; ¢, d | (S TFS AR b & HRACCHC ATT9©
(uniformly continuous) Z(@ €I F(E (FIA GGF I € UTG Z(E1 OIF SEPEN] G3

[JO+AY) =IO _ (X@)ﬁ.ﬁ‘ TR §(e) AN AR @, T |AG)| < 8(e)
Ay a’yv

£, e+ A = £, (e, 0] <

SpTrelis xela, b] @R y, y + Ay €lc, d] T PR TR @@y 0 < 0 < 1,
v+ Ag €lc, d] 2Ty + 0 Ay € [ ¢, d] 2E &R

|, (e y+ AN = £, (x,3)| <

el e 23 |

Sedd (1) (A 2
:‘ [, Gey+0Ay) = £, (x. )] dx
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b
< [ 1A,y + an = £, (x ) ax

8 —
<m.(b—a)—8

LAy < B(e) | TrOGT TG emifde % |

9.3.3 Toowy

AR T FNSTNE (I ANFERE @ &ll5e] AATF 7Fe (On Integration
of an Internal Dependent on a Parameter with respect to the Parameter)

W £ (x, y) IO R : [ a, b; ¢, d] T4 ANSCHE B T OKA

[Ty =[ @ foxvrax=[ax[ Foe vy

2fle J(y) ANFABE y-GF FCATTE AT FACS 2 Sl AN

TN f(x, y) & [c,d] DB y-G AACE AT Fco A1 |
e ¢ fx,y) SAFHIO R[a, b; c, d] T4 STSCHCE x, y 561 407 THS (2 |
A @ [a, b] TFAE x-GF TF© IHF R [, d] SN y-IF TFO S2FHF G

o5y 9.3.1 (AF AR @ GO AT Yo ITHS | Gl CATT
fa-omieet wfba wifey 8w |

4fq @23
OIRE O(c) = y(e) = 0

G2

@yt = jf{% L fCey)dy}dx (Boetrs 9.32 carem)

AT O (1) = Y (D) = 00) = w(b) + A, A T
SRR (@R O(c) = ¥ () =0
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L A=0
GR 0 = W@ = ¢ (@ = w(d)
wefie deyjj f(x, y)dx=J:de'j f(x,y)dy
9.3.4 TAAW

1.a>0,b

<a A

J'7T dx
0 (a+bcosx)

AL T [Fef I @R @7 (AT @ @

jn dx a jn cos xdx mh

0(a+bcosx)? (@ —-b2)2 TN 0 arbeosx)? (@@ -b2)?
TN 3

= Jn‘ dx Jﬂ'/ 2 dx + Jﬂ'/ 2 dx

0a+bcosx 90 a+bcosx 0 a—bcosx

2B 1 = tan (x / 2) @R BolIHre v = tan (x / 2) IBET AT

ol 2du 1 2dv
_J. 2 +J. 2
Ou(a-—b)+(a+b) “Ovi(a+b)+(a—->b)
_ 2 J-l du + 2 ¢l dv
(a—b) >, a+b a+b’0 , a-b
U+ Vi
a—b a+b

1 1
= 2 tan~! [ 4—2 b ul + 2 tan~! ‘[—‘H_ b v
2 _p2 a+b 0 2 _p2 a—-b o

a” — a

_ 2 1 la=b 1 la+b
= —az—bz [tan 1’—CH_b+tan "_a—b}

_ 2 _ T
\/az—b2 2 \/az—b2
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(1)
TSAZICF -9 ANATE S I 2A13

% i _ngl#x)z ) _%”(“2 -5)7?a)
_ a
CRIN
J’“ dx _ Ta

0(a+bcosx)? (a®-b?)¥?

TAEE (1) ATHOE b ANATTF T[T AT

2. e g (@@

J:/z log(a? cos? 0+ b2 sin? 0)dd =t log( a ; bj

gfq
Siotct

0 /2 2acos? 0

5 -0(a,b)= do 1

da ¥(a.5) '[0 a® cos? 0+b2sin% 0 0

o dt
=2 B
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b% B0 (12 + )% + k%) b?

_2_alim ! J'B( 1 jdt
b? B k2 10 \1+12 12 +k?

B

2a bz . -1 1 -1 l‘:|

=— lim|tan™" r——tan™" —
b? a2_1gﬁi k k|,

= 2a lim {tan_1 B—ltan_1 E}
a2 —1 B> k k

__2a mnf 1
a’-12 k

_ Ta a-b_m
a’-1 a a+b

O(a,b)=mlog(a+b)+dl) T ANFAE b = a IFNF Y

9 _ o 2m2 o
aa[¢(a,b)]b—a—ajo cos” 0dO

_ 2 m/2(1+cos20
—;jo (Tjde
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a2 2a
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9 D=5

TG a, b 97 IR AR N8 7N | -9 ANCHATF AN FE 7Y
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_(v2 2 . 2T 2. 2T
_-[0 log[a cos [2 6j+b sin [2 Gﬂde

= ["logla? sin 0+ b cos” 010
=¢ (b, a)
Q (A 2N ZHR AT (2) (S ¢ 30 b 0o | wefie ¢ 70 a @3 b FF0orF |
/2
G ¢(l’1):-[0 log (cos? @+ sin” 0)dO
=0
TR AT (2) (S a = 1 = b I@ Y

0(1,1)=mlog2+0
= 0=mnlog2+cq,c=-mlog?2

BroUq

3.a>b A @U@

/2 a+bsin®
_[ lo (

a+bsin® -1b
0 a—bsin0 a

) cosec O db = msin
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gfd, 0(a,b) = -[0 log (%) cosec 0d0

QT ¢ (a, b) TN TN 0 = 0 R G0 FKFA@N0 ST S0
Plel

0
(6 IAIE)
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= lim =2—
6—0+ (a2 —b?sin? 6) cos 0 a
oG ¢ (a, b AL GFH AL TN |
h-<F AT G B AT

0 21 sin 6 sin6
%q)(a’b)_fo sinﬁ[a+bsin6 a—bsinﬁ}de

_ [ 2ad) _
0 42 -b%sin? 0

/2 sec? 0.d0
0 a?+(a®-b*)tan’0

=2a

a—bsin® (a—bsin0)kaf+

o) 9)
. a+bsin0O (a—l;sfrllﬁaja oo
= lim
00+ cos6
_ 2a J-°° du
a2 b2 0 o) a2
u +———>3
a —-b
_ 2a az_b2£
a® - b? a 2
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b ACF G B D
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= A=0

oG] (])(a,b):nsin_lg
4., AN @
7'[/2 )
log(1+ ysin
[ R = Ty - 1]
0 X

A ¢ QLI G2 @RI I @ x = 0 RYCS FANTCER SPNGSI6 79 PRI |
IO NG FANFEAL «Fo Faltef FI |
S5

Y-G9 AT I FE AN

yoon (T2 dx
S v
:Joo dr , (r=tanx)

O (1+y)* +1

oL (1+y)—1/2+1

ol 0(y)=o 1241 tc
=T l+y+c
it 0(0)= [ loga;:f;nz )~ dx=0
L0=00=m+c=>c=-"1
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9.3.5 ToioNwy

@I e AN @R @@ TN 46 G UG S (A, @ A6 AT
FRFEAR TG |

AWM Rla, b; c, d] I« STSCHE f (x, y) «Sﬁ‘{fy (x, y) &S = GR x (y), x,(y)
[ ¢, d] SN SFLFANAN G G0 S 22 (@ [, d] TN SAPLS -3 e
MER G (x,(0), ¥) GR (), y) T 9b @ T erwE s[kfRe @ oEE

ﬂﬁ=ﬁ@fﬂmwm:

V-4 ACACF [, d] I TIIFECN] G<R

(y)

T'(y)= j @)y + () y)——f(xl(y) y)—

o 3 J(y)WW@WWW@%{W AR
JO) = F (x,(»).x,(), ¥)

= F(u vy AT u = x,(y), v = x,(y)
= [\ fx.y)dx
aF jf(xy)dx QA F (1, v, y) SCAFI0A (a <u<b,a<v<b,c<y<d) I g9

Ll

ave AP @3 wfey i @k @ Fws |

LI [ flemd= fry

O = 91" fxyydv=—f )

G2 A TG 7 A S AR
OF du OF dv | OF
oudy dvdy Oy
[ oVE SSIPAE u, v SAFS G TGN |]

J'(y)=
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_OF O0F dv  OF du

~dy ovdy Oudy
_ [ dv du
= [ fy det f0y) o= fuy

_ [*2 (» dx dx
=[50 Fe et fOr (0= Fa). )

Triggd ¢ (RN @

a log(l+ ax)
J —eL T oA

_1 23 tan—1
0 1112 dx—zlog(1+a )Jtan™" a

TosAd (Wl

Llog(l+x) , m, o
'[0—1+x2 dx—glog

TINFATE O(a) o10d ST@TFew T AT

,. «fad (log(l+ax) L.log(1+a.a)
¢(a)JO%(—1+x2 )dx+—1+a2

2
:J~a X . dx+log(l+2a)
0 A+ ax)1+x%) 1+ a

G2

, 1 u 1 g
srogg 9'(a)=-— 1+ dd) [log(1+ ax)]; +m[log(l + xz)]o

a log(1+ a2)

-1
+ [tan™ " x]
0 1+a®

1+ a?
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1 2 1 2
=— log(1+a*>)+————log(1+a?)
1+a?) ¢ 2(1+d>) ¢

1 o) a
+ loe(1+a°)+
(1+a?) e ) l+a

-1
> tan " a

2 -1
5 log(l+a“)+ stana

T 2(1+4?) l+a

TSRATF -7 AATF ANTE @ AD

2atan"Vada +j tan ' ada+c

| o 1 1
0(a)=—tan" " alog(l+a”)——=
2 & 2'[1+ 1+a?

= %tan_l alog(l+a2)+c

G2 (I)(O):O:%tan_l 0.logl+c=¢=0

o B(a)= %tan_l alog(1+ az)

JOPE A )X Gorra sraivs o = 1 P =12

_T
o(1)= ¢ log2

o(1) = J-llog(1+x)
TS J'IM g10g2
+)C

9.4 2ADCed Tod Toalier SR e

4 u = flx, y) TAFO 0 < x < oo, ¢ <y < d A WS @R [ ¢, d] TG
7% y-93 2P N Gl eI SIS | SiRge
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ANFEAT  [c, d] DBINEA F(&e y-93 @FT  ACAFF QIR QUHF

SRE IM u = flx, y) SAFI0, a < x < b, ¢ <y < d TH ATOCHI HL[®®
@R flx, y) — o0 T x — a + GRR [, d] A S y-a7 Ao A= Gy I

T¥0 =0 feende=tim |7 foxy)de

TNFAD SGAR! T O J* (y), [c, d] TEAE FRfEee y-«q @b A |

SR Tol TSaia S STFo)feTcs 2llba IANATE STTIFeT 8 A FICO
(E (A0S @ @R ANSGART (uniformal convergent) [, €3 GFN@ GICHCEZ @2
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X . X .
- ————~ | sinxdx + ————~ |sinxdx
- S | s ]

x// , ,
J-l-l-Lz sin yx dx| < ax 4x
X

<
y(1+ ) " yy(ew?) Ty =020

BroUq

’

SO (FIF GANF AN € M€ Z(E y-aF o TSI AT K GFT LI
TR X(e) Steq AR @

”
X

J-l-l-Lz sin yx dx
X

’

<€ WS x> x> X (¢)

xsin
BRIN Jl_l_);yxﬂsllﬁ?ﬂaﬂﬂ@ AR ATy =y, = 0
0

R
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y
(d) @47 0(y) = [ Fdy = 0'(y) = f()
0

GEN =

|
|
—
—_—
—
|
—
+ ol
=
[\S)
~—
2.
=
g
&

wefle ¢7(y) =

= —5+00y) Ty >0
(e) Tofta TFact (AT A

O"(y) = 000 = -7
«ft @ Boly For RS STasa ANFE | @7 AL

WS y>0
B 0y), y = 0 SSAE Fw® @R ¢p0) = 0

Qo9 (i)

SRE O'(y) = fly) y-9F TR TEE G A9 |

R YO) =f0)=F= A-B- =0 ... (i)
(i) @ (i) (U AT A = 0 @k B =

oG Po(y) = (1 — V)

N
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R

Sodd 12 (i) ewifds |

Trigaet 13 : e BEd foord Seasew A *Ske 2 2R 4@ [ @

&,
“log(1+a%2) 7 ra+b
g pwsreaninl AL o A
“log(l+ a?x?)
WW H %ﬁ‘ I(a): JW H[<Pe 3 a-4g @(.\‘3@5 W W MRUES
0 X
MM é R AP 08 -3 AT E Grelj A& é |
O EIG | =
__ 2a ]? dx _m dx
T a? - b2 01+l)2x2 01+612x2
= @Ze b %0
=
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CINIES I(O):O:>O:I(O)=%logb+c

n

= - blogb:c

wsreaq 1(a) = Tlog(4+2)

Trizge 14 : TS bz oo Sesd e @ @A @

AN 2 4fF, I(a) = J'e—xz_azlxzdx
0

d1_°°a 2,272
%_'([%(ex a’/x )dx

_ [erreatiet (- 2y
0

X
< ;ﬁng 1 ok
J&5 ﬂwdej«/ﬁe‘z‘“‘ 2= <z =i Iz
0 * =10
dl oo_2/2_2
%——2'.!.6“ A
= 20 = YD
1
[ = Ce™2d|
T4 a = 0
L
I=]erde=
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9.6 I

A. BT SCAFRICA e ST |
u=flx,y) FAFH0 a <x< b, ¢ <y < d IATOEFE NEO GRR x HF-AATE

b
a < x < b A TN A J(y) = [ f(x, y)dx TR ¢ < y <
d SR AGHA y-F ST @ | ;M fx, y) SAFI0 R : [a, b; ¢, d]
b
T SRSCHCT FTS T O J(y) = [ f(x, y)dx T [c, d] ST AMbeT

VI TS AFF & | ARG J(y) [, d] TIACET y-ANCATE AN @)

d
[I(ndy =

R, AW flx, y) GRf (x, ) S G0 R : [a, by ¢, d] T SR
FTO 2 OIRE J(y) [c, d] T y-97 I TGIFR] S2HF (& GR%
T SIS 2

B. A5G G0 NSaTie) SRS ANGER AT, TGIFAI9S! G2 ANFANCIIT,
MFADBT AN-FGTRET T 87 3@ | (@ Aivea Tog Feailer s
T TRl [l [y Tace 2 Wwa SSERefer @il FEce =)

I. @if¥ 4@ (Cauchy criterion)
() o TGRSR TS [ f(x, y)dy, ¢ S y < d @ [c, d] T -
SRR GFD ARSI 8 AT *[6 TR @, 7WME @F A & GF
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(b)

II.

(b)

PN GR [c, d] SEAE y-aF T2 ST 9 @I qo s R4 X

= X () MW AR @ 1”7 > > X (6) TA < & SPTelin
o 23

y bR Tom fNoaE, faok ahee S AN @
[c, d] ST SRR G0 ARG @ LT, 6 TR (¥, WS G

TR e-GF PTG G0 LIS R4 S(e) *ieq @ (S(e), [c, d]
SEANE y-aF BT SWSTAT) (@, 0 < A < U < & TA

STl e 23 |

AARPGIR M- (The Weirstrass M-Test)

R : [a, B ; ¢, d] T4 STeCwE (@A B TR §7F) FT9 SAHF

fx, yy-ag wRe TR [ f(x,y)dx (e, d] SERIE TSI G =

qM y- T 9N G0 ST M(x) fleal a1 @
(i) M(x) >0 339 x > a

(i) AT x 2 a YR ¢ <y < d
(iii) e |
R

(i) fix, y) SAFI0 720 &, T a < x < b @R ¢ <y <d
(ii) y-FRCrF SFF M(x), a < x < b TSAE ASS =7

(iii) FYWS a<x<bh, c<y<d

(iv) SfeA T

SEG G2 TSl FeR SR FFADG ¢ < y < d TS
AN-SSA T |
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(c) 25t ToF fWSTe oaeief ANTe 7l AT AT Ay, TN
GRS |
() I
(@ R : [a, B ; c, d 3 STerw@ (B TREN M) fix, y) 4F0
TS SATHE T AR

(b) SN AT ST &3 O J(y)

AT [¢,d] TSACE y-aF G0 ATS FAHF GR @S @ weE
HAPETIC <]

(i) TM
(1) fix, y) @R fy(x, y) SCAFSF G0 ATS =, I9H a S x < o0, ¢ < y
<d

@) [f(x.y)dx SR &R, 9 ¢ < y < d

(3) [c, d] SeIN FAU-GfeHTT TI @&
9.7 FEIT ePIE
1. A
@
(i) QAT a > 0

a2 e o foe Seaees @ @A @

234



(iif)

ot . I'si
(iv) je“”‘x” sin mx dx = Ln-k}ll?

0 (a> +m?) 2

@AY m = a tan O

2. HIM (A e cosmxdx = 1 @]
a“+m

a > 0 SR FNFE YOE 0 @R m TS A ANATHE JTIFeT I 7SS |

3. oW T @

4. A9 g9 @ J.eT(l—cosxy)dxzjlog(l—yZ),—oo<y<oo
0

5. f(y)= je‘xz cos2xydx (& WA @

0
%ﬁ&@fwﬂmﬂé&i%ﬁ@ -1

(a B 2 )2 f(y) =-2[xe sin2xydy, —co < y <o
0
IRERE 2fere e FE@ (AN @ f(y) + 2y Ay) = 0 @3 740 (AT

@A @ f(y):%ﬁe—yz(r%:«/ﬁ ANG)

e )y y
el oA @ [ def e cos2xydy = [ f(y)dy
0 0 0

co . y
oo WU (@ je‘xzwdx=ﬁfe‘y2dy
0 0
6. 6eT ANCATE STIF oS ezl I A N g -

J'e"“—ef”‘

Q) dx (o > 0, B > 0) [Ted : ]
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(ii) [Ted : %log(l +a)]
L log(1 — a2x2)
con d , .
(111) '([ xzm X |OC| <1 [@@7[ . ]
7. A9 @

(a0 > 0, E&55)

_ 1 |m,p2raa
N 2\/;
8. M @

oo ) 1 n (o)
b[sm(xz Ydx = 7\/; = '([cos(xz )dx
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3. Multiple Integrals, Field Theory and Series—An Advanced Course in Higher
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4. Introduction to the Theory of Fourier Series and Integrals, H. S. Carslaw,
Dover Publications Inc., 1930.
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G&F 10 O 361, sl Seorws ¢ se™IFe Syl

SR AN (Beta, Gamma Functions
and other Related Improper Integrals)

1w

10.1
10.2
10.3
104
10.5
10.6
10.7
10.8
10.9

EARIED)

TTaly

s 9o (Gamma Function)
a5t =torws (Beta Function)

Bt @G3R A SorwEA WY TE
FRIGLT THIZaelett

RIEIR|

T epiFEn

Tease!

10.1 2=<&

b
I FFE e [ f(x)dx smane zre iw frefie gita @ @ @ wme |

(1) a 9 b W[ To@g TP 20 |
) [a, b] T4 JSEE (I TYCS MTET SAFHOT SN ST (Infinite

discontinuity) <R |

el Sh SfeAT] s Weg [T @ o Sorws giod Swed sifte @
Tk e [fen =m 3ga g =i

10.2 STl

B @ oSl oA T, U SIS 21, {61 @ allSl S[or qiod Sy
ToF @R T YZ SAHEE 2 [T A FA—aR 407 S |
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10.3 NS SC2<F (Gamma Function)

10.3.1

0<x <o

G IS0 x > 0 T oAl | O3 SfeHees [ [y Iffe zom|

oo 1 oo
Ix= [e'txldt = [e7'r"ldr+ [e 't ldr = I + 1, «f
0+ 0+ 1
TFED x> 1 %0 3L 0 < x < 1 20w @it smanef g wifen |

gatet @ G, fir) = el @R

=0 0(t) 150

< x < 1. T I, FFA0 WA 999 0 < x < 1.

1 1
oz lim L0 = lim e =1 @ [o()dr = [ ar, s e 2 0
0+ 0+

I, = [e't*"\dt smzeefoa wfovmeer @0
1

G, CEN 43,
©igee lim PAGNS lim e~ t*t! = lim el 0, x-95 ¥ W[=F &) |
t—e0 O(f) 1> 1> el T ’

T1
SIS Jt—zdf A0 G |
1
T 1, TNFAD 197 K R S SfSAD | [}, @R L, AN 768 SIS

TS AR @ AT el SIfedl |
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10.3.2 Toolivg
I'x + 1) = xI'x, x>0

el : [x = e 't¥ldr
0+

5 =
= )lc [f—; - i—z} %er"txdt
SIS}
@:\g %%é#ﬁ ie"txdt

WQﬁQFx:%F(x+1):>F(x+1):xe, x>0

10.3.3 SEFS 1

p AR ORE MY @R x > 0 20,
'x+p=x+p-1)x+p-2) ..xIx
g : Tx + p) =T{x+p -1+ 1)
=+p-D@E+p—1) (Soolw 1 2l S A7)
=x+p-DI{x+p-2) + 1}
x+p-Dx+p-2)Tx+p—2) (Tosiw 1 2c@isl T 47)
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=x+p-Dx +p—-2)..xI'x
(p RS AR Tolsiwy | Al FE AR)

10.3.4 Toolivg 2

I'mh + 1) = n!, n e IS AT |
SEPRIT 1 @ x = 1 @R p = n IR AT
I'n + 1) =nn-1) ... II't = n!I'l

't =

T I'(m+ 1) = n!, n EKF G AR |

[SIRE, @Y @ T, SHARE oM n = 0 TES T[]
10.3.5 Tololwy 3
['04) = + o

| O i o B [

0<x <o

= [0+ = + o
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I[x (& SO SPIE oAFm
10.3.6 To*ivg 4

I'x = 'Yx Jle_yll‘x_ldl‘ 0 < v, 0 < x
0+

gid oy = y I AR

y
Y
B | yB
YB
= Jery~lay
Ye
- T € - 0 + R B — oo,

fie,  VF J.e vipx=lgy = J.e Yy*~ldy = Tx

BB 0
¥ %
g € € Y
I'x = 2j€_lzt2x_ldt 0<x < o
o INFAGCS 2 = y AN AR
So¢q

wefe Tx=2[e 2 dt
0+
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10.3.8 Twizad : sl SCorwEa kel Al S WRfee e s e a3

1. Ted

2. Ie‘”%/t_z dt T (ToAollmy 4 =ACel FG)
3. T (Coiolvy 5 el )
4. o I (@, X,y >0

L -1
efet ¢ «fy 1 = |15 log(%)y dr,
0

log () = u <z i,

—_ O~
o 8=

u=—-logt=1t=e"
dt = —™" du

Sewg 1 = Je_”(x_l)uy_le_“du
0

= (To9ivy 4 2CS FCE AD)
= Fy x_y

10.3.9 2%

1- _
l.quNFx:J(log%)X1dt 0<x<oo
0+
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\S}

1
e g @ [(log x)"dx = (=1)"n!
0

3. o T @
Lo 1
2
4. o9 I @ (j)(log;) dr=T3
1-
5. 5 fAefy g jL (Tea )

0+,/x10g%

T3 I'(c+1
CWQ“H @‘ J.'z—xdx,(c>1):L
0

c+1

a

(logc)

10.4 5! =" (Beta Function)

or L L | 110.4.1 AR
Al\2
T/a"g%z) dv=5T7 o
B, y) = [7'0-0T"dt 0<x 0<y
0+

@ SR @R @, [ s B (x, y), (I ORSE TAE (ST ZER)
x>0 @R y > 0 I AR |
1- JA 1-
B(x, y) = [t '0—1)7'dt = [ A=) de + [0l (1 - 1) ar
0+ 0+ JA
=1, + I, (4R)
A

age, 1) = jtx_l(l_t)y_ldta O3 FNFEAD AN f(t):tX—l(l—t)y_l—kﬂﬁ
0+

t = 0 RYCS SPTN SIEe (infinite discontinuity) &1 f{7) & W& H5d wivica
IGIRN
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JIOE ( )y @R 0(1) = lﬁiwg((g (1

% %
@2y Jd)(t)dt—JlxdtWﬁtzoﬁww‘%ﬂﬁﬂﬁmiﬂwﬁ

-0 S 1amr -0+

l-x< 19 0 <x
Vs
T Wl @2 BrICS Todre 2R @, [1(1- 1) dr s 1 = 0 R
0+

SfeAd, M @GR «FNg W, 0 < x
t = 1 e B(x, y)-93 Sfewaeed 2iFmw

1-
L = [t 1=y dr s e f() =M1 - e ¢ = 1 feee
b2

@ o @R o) = 4| o=

-1
(1-n" (1- )1 !
1-

SO et 0 g g o 1 @TY J¢(t)dl—J 11_ dt 1 =1 fogre wfend
o(1) A PAC

M @R @FNg M 1 — y < 1 9 0 < y; e SN @3 O Toare 23 (@,

SN Sl SR | f(2) =

1_
ft"‘l(l—t)y_ldt TANFADG = 1 Tqee wfend, aw @ =g I 0 < y,
bz

1_

GR [99 SSIRER W6 (AF O (R @, B(x, y) = [eta-1"lar x < 0,
0+

y > 0 & Sfendl|

10.4.2 &5t SCorwEa oF (Properties of Beta Function)
(@) B(x, y) = B(y, x) 0<x<oo,0<y<o

1
et ¢ Bx, y) = [l (1—1) " dr
0
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1 —¢t=u IO N, dr = — du

—_— O~
S =<

0
FA, B, y) =~ Jur (1 -u) du
) !
= juy‘l(l—u)x_ldu = B(y, x)
1
/2
(b) B(x, y) = 2 j(sin N> cost)? L ar 0<x<oo,0<y<o
0
aae @ B(x, y) =
t | u
O3 ANFALCS 1 = sinZy I AT, 00
T
1 — ¢t = cos’u @R dr = 2 sinu cos u du 1|3
/2 | X
T, B(x, y) = 2j (sin2 u)"" (cos? u)”” sinucosudu
b2~y | 0
(¢) B(x, y) = 0<x<o,0<y<o

1-
ase ¢ B(x, y) = jux‘l(l—u)y_ldu G ANFADCS
0+

1
U=y T AR,
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@, B _ ! 1 1
o= J(1+z)y DA+ ()

=
e

@Y B(x, y) = B(y, x) Ol TARE TF (AT AT

it o 1
B(x7 y) = .[(1+t)x+y J(1+t)x+y

10.5 361 @a2 Sl SEorwEa Sy T

A6 @32 oI ST W AT W @1 o | @b @i Face B-riee
(Double Integral)-43 &N 2(AE | ©1Z @3 2N’ @A Afere =)

I'xly
B(x’y):F(x—-l-y)’ x>0,y>0

10.5.1 Twizas
o I @ F% =Jn
/2
el : B(x,y)=2 J(sint)zx_l(cost)zy_ldt, x>0,y>0
0

G AHAE x =y = I AR

@)
RINIES a%ﬂ%%x:y:%?ﬁmﬂﬁ

(i)

(i) € (i) (& A% (T4)* =n
i T'Y,=+n
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10.5.2 Twiggel

p+1 q+1
22 1 r(_2 )r(_z )

= YT @, jsinpﬁcosqedez— p,qg>—1
0

2 p+q+2 ’
()

/2
eiel : B(x,y) =2 [(sint)**(cosr)* ", x>0,y>0
0

THEFHE 2x - 1l=p &R 2y -1 =g
wiefie P s
/2

2j sin? tcos? tdt = B(pT-l-l’qT-i-l)’ p>-1,qg>-1
0

S (55

ptq+2 = jsinpﬂcosqede:—
F(2) 0

10.5.3 Twiggel
Jn

| W &, FXF(X + %) = WF(ZX)

1
e ¢ B(x,y) = [+l (1-0)"dr, x>0
0

b2
= 2 [ 1-0
0

2a a

[ [f@d = [{f@0)+ fQa-0}dt sgag ecmer e |
0 0
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“hgl :é:xfﬂ?lﬁlﬂﬁn:sx—x

N
b =] &= (y.0)d PRE®
0

wh =TI\
e BRI v = wh
(g 1) Tong g
) N =Y l& =(r.0)a

I
N - I)I_“’]_%
g <

g mF RS BR

&i 18-IQ = * I
(N +%)1 (91

| B 1P (slurmot noitsoilqud) BE PRETE) PWIEE FRIRY
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10.6 TRSEF SmigadiFet

10.6.1 45 fox Tsiica ww Ay 4w

1
[Ba-10)iar
0

_ 6x6 _ 1 _ 1
T IXx6X5x4x6 Tx5x4 140

/2

1
o stafs : [13(1— 1) dr = B(4,4) =2 [sin tcos” t dt
0 0

14/2 )
T4r4 _ (3)
ﬁzﬁ(ﬂﬂfﬂs}%ﬂ%,ﬁugmﬁ% Gy

|
\S]
—
<
~J
—
—
|
[9Y)
<
[\S}
+
[9Y)
<
~
|
<
(o)}
=
<

Il
\S]
—
—_
<
~J
|
[9Y)
<
O
+
[9Y)
:»—
|
:»—
w
QU
<



10.6.2 I fefa Fg=

JI(H:)

A x =Y, y=1 b g

B4 = [

ArE IS =

10.6.2 I fefa w3

/2
[ sin3 B .cos6 040
0

A
/2

22y AP = Jsin3 0cos®0d0
0
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10.6.4 46 fox Tt ww Ay 4w

oo

[~
p(1+1)
TN

ArEe P =

oo 1
feom omafe - j ! ~dt = B(2,1):jt2‘1(1—t)1‘1dt
L+1) !

10.6.5 2iist I (¥

:__8

o o (1+x)24 =
; 13 —1/ xMart 1 o

ENGE o (R

ArE AIPeT

x9ldx x15-1dx

= £(1+X)9+15 0(1+ X)15+9

B, 15) - B(15, 9)

B, 15) — B9, 15) = 0

10.6.6 S facfn Fg=
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AL

2
g T [ =[x (8- x3) P ax
0

Il
O
=
I

~
(o]
~
L
~
w
1
—
|
—_
N =
~—
|
|
X
=

1]
| =
O
=
S
1
e
|
—_——
B =
SN—

W
—
w)|

&

3

(%) =u IO AT 3 = 8u

= 3x%dx = 8du

= dx= %x‘zdu
2
- %(8u)‘§du

I foode - lg 2
odd [ = 7'[(814)3[1—14] 3.§(8u) 3du
0

1
= %J(Su)%[l - u}]_%du
0
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1 w2 3 3
£ (isitha doc'dran
0 0

10.6.7 W9 Fefa g

Y -
qre  IAN[Fe]
x = sin? 0 3BT A%, dx = 2sin® cosd dO €
/2
1= J'sin6 0 cos3 02sinBcosOdO
0
T+1 4+1
Reyicy
B T+4+1
2r(=5)
5 31 1
TOT(3) TO350G) sy
TTIG) | 5414 80
10.6.8 (@49 ¥
p n Pqn+m+1 m+1
jxm(pq—xq) dx = B(n+1, )

0
WS p>0,g>0,m+1>0n+1>0

AN

p p q n
qe  IN[Fe] ]:J.xm(pq—xq)ndxzjxmp”Q[l—(%) } dx
0



e
dx = Eu‘l du
q

1 m

1
n 1
ol [ = mequ”q[l—u]]”guq du
0

m+ng+1
= P B(mq-l_l,n+1)

q
+m+1
_ B(n+1,m+l)
q q
10.6.9
b
I=[(x-a)"'(b—x)""dx [>0,m>0
a

AT Wi ST 39|

T 2 x = py + g DT GR p, ¢-47 N ANTSI@ [T FF1 MO F@ T
Xx=a 9 y =0 R I x = b 9 y = 1 27|

e x = (b -a)y + a
= x—a=0b-ay

R dx = (b — a) dy
1

FEA I =[(b-a) "y - 1= y)" (b - a)dy
0
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1

= (0-a)*" 7 [y )"y
0

= (b-a)*"" B(l.m)

10.6.10 29 FgH T

1 xm—l + xn—l
[A—*—dx =B (m,n)

0 (1+x)m+n
axle
it m—1 m—1 < m—1
B(m.n) = X _ x"dx X
(m l’l) E[(1 )m+n J.(1+ x)m+n .!.(1_'_ x)m+n X
=1, + I, (4R)

[}

xm—l 1
= —dx, = = 2
L {(1+x)’"+” 4% A, x =1 A AR

J.tl m+m+n 1
(1 + t)m+n t2

1

J- t}’l—l
= (1 + t)m+n

0
1 xn—l
= 0 (1+ x)m+n
-1 -1
SO, B(m,n) =1, + I _ju
(1+ x)m+n
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10.6.11 vl X

Tsin”—lxdx __ ond B(l 1 )
o (a+bcosx)" (az—bz)g 27277 @A a? > b?

AL

ANE AH[Fe]

2n-1 (sin %)n_l (cos %)n_l dx

OS— 3

a(c052 5 +sin? %) + b(C082 5 = sin’ %)
on-1 (sin %)n_l(cos %)n_l dx

OS— 3

ll’l

2

(a + b) cos? % + (a — b)sin?

M on (sinu)" (cosu)" " du

0 [(a+b)cos? u+(a—b)sin?u]

n b

256

n



(a — b) tan® u = (a + b)v I I

2(a — b) tan u sec?> udu = (a + b) dv ;

Vs
G tanu = (Zflg) WA, (. a® > b?)

o -1

(a+b)" 5 (1+v)"

(&)

_ 1 nn
= 2” I—B -,
212 n2 (a® - b2)"? (33)

vy 2

; vzn_l(ZHlZ) (a+ D) v

% (a+0)"[10.6li2 el =

/2 .
cos?m-lQgin2n-19 I'mln
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1
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(iv)
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13. o= 99 @
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) m - n T m+n
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17. RIS

1
3/2¢1 _ N\3/2 5. _ 3T
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Al |
11
o so1pl,312T3
627~ 2
(r3)
2
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6\ 2 Fgf‘l)z
373
13
_ E.zz/z( (Fn3) )3 =£,22/3(r%)3.nl2x%
sinft/ 3
3 3
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term by term Integration and Differentiation of
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TN T W | G G I [ = 1 e AT e
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C. &If*a -2 (Cauchy’s Root Test)
ooty ¢ W Yy, @ IO qwRE smiREE eew @fd = @

lim 2fu, =1

ot
oizeE  (Efefs

() oot 2@, 49 1 < 1
(i) SR ZE, T > 1

(i) =T o @i ferme wigal SwpRe Fefa a1 87 T, 799 [ = 1
G ol ST SO gl 2T @4t Ao z@ |

Sriza 1 : xfdfs sfondt e Qe g9

T4 x I |

(e, (IR -2 (A A% @, x @ T (finite) 7 & =fdfe sfemat
A |

Twizget 2 ¢ Fa (@fdiba SfoomeR i g |
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2 3 4 n+l
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ﬁﬁ w, o > u, Vn TE lim u, #0

n—yco

= (@S AT |
11.3.8 ¢FEd cfd, [oid «az w618 wfewqe

A 1 4 Yu, 9F0 ABI AT SN (il | o
() @b Rederm skl &@, 3@ Y fu,| i sfondt =
(i) X% ST et =&, T4 el =Pt =g T, Hfafd

ST =T |

ARG 2 : (@I SR (@ omeffe] FEIRC G @R AR 2@ (T
OGP (W] FeT = |

OFTH (Hfelq SRR AR A9 (Leibnitz Test) ¢
ISRkl

mlqu@—uﬁ---(—l)"—luﬁm M
GY (@6 @ =W @
(i) u,, <u,, Vn
(ii)
oiEE «Fed i wfenidt =@
e 4 S =y —uy fuy —uy (1),

OIRET S0 = 52p =Ugp ~Uppip 20, Vi

= S2n + 2 > S2n
= {S,,} TG FIRELT |

N Sy = =y —ug) = (uy —us) ==y, _p — Uy, )= Uy,
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G sy < 1, RGNS TR ATOE TR T2 A7 GG <G8 O
SO FIREAN SFA (S, ] BHF AW @R {S,,} SEFHA0 S |

gz, lim §,,=A
n—seo
N Sy,041 = 8oy g4y

= lim S2n+0 (W %)

n—o

=lim §,, = S(%ﬁ)

n—oo

TOGT {S,,} @R (S, TS ST GFT ANCS SGHT! | SN G WA
@ {S,) SEPALS Q@ G ANCe wfSARF! (Converges to the same limit) | (ICXY

lim S5, =8= lim Ay
n—yeo n—yeo

(@I QST A € eve FE G 9o 4NN SIS WA my, m, el AR
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e (1) @R (2) (&= iR
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={S,} SEFAG § AN SASHA] |
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fife ederr wfendt | &g
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Topolwg : Moo SfeAid @i seiw fd Sifenidt 2@ |

ofiel : 3, D, (el P rdeliE S | e Y| @@ wfemnd | sea
1 1

@IRE ISR AR ©G (A AT @, @I S A € 208 T OGN G0

ISP ORG MA m AN AR @
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_sinno
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n
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= ore T [edeirm afendt 32 @ FiFeE SfeTat
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Twigdel 2 1 (A (T, 1+x+%+%+---+%+--- A x93 2ACTF A Gy

n

federa Sfeadt @R esel g9 (@, lim x—,=0|
n—oo
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n
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|
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G, el | noee [yt
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—tim P e (x20)
n—o X

SO TS ATFH (2F AT @ @S x = 0 IO Ty AT A Sy fg*rSeim
Sfed | 5% x = 0 e >Feg (@b e el | ©F x-93 756 T T3
it Ferseim wfeAdt |
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_m(m-=1)---(m—-n+1) ,
n= (n—1)!

92

g 111
im —— =
n—seo ‘m _ 1‘ X~ |«

Togq Yu, @G e sfens, 4=
= Yu, fa% sfeAdt, a4 |x|<1

= lim 1, =0 74 [ <1

n—oo

= lim mm—-1)(m—-2)--(m—n+1) =0 T
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==l || B4

TR el fdfba SifesmeR SEsal 9|

n—>oo\un+l\ nseo = |x| n%oom nllx
SO S S S
2 3
1 X _ x
GRIC] u, = ( 1" pt =(- 1)nn+l
—||n+1 ], @2 1 = oo STOET WSNGETRIG Wl AR (A

M @ @b |1 <1 zet Ferdorm sfemdl @3 |x| > 1 =@ SR |
R, T oAQql 1,

N |
g% ¢wg x = 1, ufdfs D, (-1)” 1; G G (W | TR AT (A
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o1 1
D" 1;‘=2; XS ST | TrowR x = 1 Jimee (=i wifewme fMgs

n=1

g
n=1

T
ToRm Fg x = -1, @

= (L =Ly,
Tiie (@fifs 3z
— 1+l+l+...=+l+...
23 n

oS @ Tt cife |
11.3.9 oS wifewaed M-I (Limit Test for Absolute Convergence)

Totelwg : p > 17 AW im nfu, = A= oG TR ST = R D, =il
n—oo ]
ferseim wfenid =@ |
emmie ¢ lim nfu, = A= lim np|un|:|A|
n—o Nn—oo

O G GF6 4N TG TR m AeH W@ @
np|un|<|A|+1 WY n =2 m
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oA J 2 (Limit Test for Divergence)
Totolwg

g limnu, =AF O)geq A4 = + o

n—oo

OIZE Su, WA T

A = 0 @ s )

e : 244N Fg A > 0 (T + o)

lim nu, =A
n—oo
O G GFO LSF HAG JA om AT AR @
A
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:>un>§;, WS n=m, m + 1, ...

o wa] S i e
1

TS Fg9 A < 0 (W2 — o)
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1 1

A =0 I G AT 0 (AT @ SN (@fdg wfewgd A Sieime [ Wee
ZeT T A

Sy aw Yoo o e CRE A = 01 Fog e e e, e
1 2
SR o] ((FIRE TFeT 2 el ) |

291



11.4 ST TG, SCAFET oo (2fe, FAn-sifesme

G AR SR (TR NS SN @R SN (i N SIieene w9 qoE omefe
257 A" HER SIATF |

11.4.1 wifewad @ar T-=fevEel

4, {f,(x))7 S Ao A @ < x < b WA FWfewrS AT | x, [a, b]
SIE G RN [ e

{37 = {1 (o) f2 (x5 f3.(xg )5+

SN A <GB ARRIE (numerical) SR | AT SFT xo [Ce
SIS A AW ARG SFA (£ (x,)); SN R | SRS SR S
{f, (X)) xp R0 TPl = AW ARRISTST ( £ (x,)); OPT =

©IE 22 CFCE x TAOCE {f, ()} STpwion @b sifesme {7 71 73 @) ToR
CF0q @6 @ @ SRt SeEe {7 |

{(f,(x)) wEaita sfemme Rpojfem Gt @ Sreer SIfewReR (Fg J9 2@ |

ST OGP [, b] TEACIAS (OF x-RMee SfCAR TE I TR
S & @A SSA | AW {f, (x))] SO [a, b] TG AGAT] = O

la, b] TR 2o fqres M [, (Y) g7 vy 4R0@ | SToga @& TP ARG 7@

[a, b] TEAE M&ES x BEE @I SFE (@ TF) flx) @R ACHE ST
ferecat

lim f, (x)= f(x), x €la,b]
W&l 1 : [a, b] SIAIE WIS f(x), fo(X), ..., fu(x), ... SNCAFIER SFFA [a,
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b] TEAE WfES TAFS flx) @ WA T IW, [¢, b] TTAEPLS 2o F [M x
R ATOTF {EF AN -dF Tl N GF0 4GS G ALY

N = N (g, x) “eq IF

@ |f,(0)-fx)<e 49 1 > N(g, x)

@I 2 : [a, b] ST IS f(x), fo(x), ... f,(X), ... SCAFFYET ST { £, (x))7

[a, b] ITEIANE FAES JCHFS fx) @ AA-WCAF @ W, @A S R € ove
A G GF0 4N TG AT N = N (e) ANeq T, (AT [q, b] TIPS x-
GF THF TSNS @

() - f(x)|<e T n > N(e,) xe [ a, b]

Twiget 1 : 47, f,(x) = 1", 0<x<1

qqy lim f,(0)=1im x" =0 795 0 < x < 1
n—oo n—eo
X <€ =1 W x=1

R @l AT @, {f,(x))7 TFAG [0, 1] T TS SAws fix) @ SN
AN
fx)y =0 T 0 < x< 1
A =1
{f,(0)}; S [0, 1] S AN-SeA] 6ol s 1 A5 |

4i¥, x € (0, 1), O |f,(x)) = f(xp)| = x(

MW e > 0 W, SR |f,(xo)— flxy)| <€
F4

1 1
wiefle, Few, nlog—>log—
X, €
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1
logg
>
wiefle, T, log |
og—
X0
log%
= 1
af, N |
log—
X0

WEG |fn(x0)—f(x0)|<8 YWy n > N

£ ()= f(x)|=0<e T4 n 2 1

W, Xo = O ?{_(.?{,
o3, [0, 1] SR SRS I 3-8 & | £, (x)— f(x)] < & Pl Fre = a4,

logl

_ €
nZN,mnmN_ 1+1 A9 x # 0
log;

=1 TS x = 0

T, N A & @R x-a7 Toig fWSTAe | S 789 x — 1 — , N(E, x) — oo
Toqd @ AR @ [0, 1] TSAE x-IF TAF STOTH e G (Fle LGF SRAG AL

N & @ |f,(x)- f(x)<e womels n > N =@ fra =)

g (AT AN 7R @ (f, (x)}7 TG [0, 1] WIS @I A 7 |

GIIE SR TAE (@ T SFH0 [0, a] STBACHA TSIE@ SfeAd! T8 a < 1.
47, [0,a] ST x G [ |

1 1
log— log—
og, log

OIRET 0<x<a :>lzl:>10g1210g—z
X a X a 1 1
log; logg

294



1
log -
€
= [0, a] S 1 Sorssta s - 1
log — log —
a
lo l
ayq N = ’13 +1 @S T
log —

£, (0) = f(x)|<e woiwells fra & 3@ n = N @R x € [0, a] O% (f,(x)}}
SEFAL [0, oo] SEANE FA-SGHA! |

X

Trrgad 2 @ (U (T, g, (x) =

Gy 0SX<e T (g, (0} O [0, o]
A TSI Sfedl | (Tnad 1-9 s swfs sepiiE e a99)

11.4.2 SCoFE oA uifos sifesme «az An-sifenge

wiegst 1 : 4R, kZlfk(x):fl(x)"'fz(x)‘*"“fk(x)‘*"“

@35 T (efd @i cafafba omafer widie fi(x) (k= 1, 2 ...) Sorwef etes

[a, b] T Ffewe | @3 Sorwad (@A rE 267 2@ e[ T4 O FEHF @laizrs

S, ()=, fi (x), n=1,2, ..
k=1
fer S

(S, (x)}; et =1

k=1

& S WS A S, (0)-a7 Twpe W Im S, () fafer e e =3 |
D) St 2 @R @9 @R S(x) =@ SRl frR@ S = Y, £ (%)

k=1
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WGl 2 R, kZlfk(x) (AN ST @8 @9 @I5Fe e (Sum function)
TR S(x); O 3 ETNOE [a, b] TSAE S(x) TS ANSIE@ AGHAF] 67 2@

T @3 @A SRS @arsE SEEw {S,,(x)}olo,[a, b] S S(x) SFE
IATOIRE o] 27 |

gefle (@ 4TS AN £ GME FH AM AT GO GAF 4G WA N = N(e)
MeT T @ S, (x) @R S(x)-97 9d (Difference) Woa serrelt Py F@

AT n > N(e) R x€ [a, b]

wiefie supb|S<x>—Sn<x>|= sup | Y f(0)] =0 ] T 1 — oo

as<x< as<x<b k=p+1

Thggd 1 @ e @, SN B 0 < x > 1
SRR A G AT S 3 |

A ¢ @At S (x) = nxe—”"2 0<x2>1

R =

o[ S, (0) =0

= S0) =0

Sodq S(x) = lim S, (x)=0

e}
IA
=

IA
—
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= PN (HTID wfed |

agm, sup [S(x) =S, (x)|= sup {mxe™}
0<x<1 0<x<1

nxe™™" = f(x) ¥ g, f(x)= ne=" (1-2nx?)

= f(x)>0 7

= f (x) SAAFFO

™ =0
223

SICE]

TR 2 : @Y Y @,

ST FAILAI |

q4 1 — Wiz wwen e (HA%

SN @I —a < x < a JFAE l_lxmﬂw

TTSIE SeART T 0 < g < 1 (R (&AF o F99) |
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Tz 3 9N (@3, SEN (@TT 0 < x > 1 WedE e
ST grere TMTei@ Sifendl 73|

S ;S0 = 31—k = (-0 Y 5k
k=0 k=0

=(1 x)l_x—lx, 0<x<1
=0 x =1

Todq, S(x) =1 0<x<=<1

=0 x=1
G |8, (x) = S(x)|= x" 0<x<1
=0 x =1

O (I LINIE MAN € TG (e

IS(r) — S;(l< e = x"< € 0<x<1
= 0<x<1
= 0<x<l1

o] €<l qF |

s (I AR RN € 2ME Z0E SN ON GF QIS TG AT N(e, x) Aoz
@, |S(x)-S,(x)|< & =erelit b zoe 749 1 > N, x); 0 < x < 1

=S N(g, x) TR x93 To TS, M09 0 < x < 1 SEAE (@Tifda sifeswze
I T | SR @AY TR 2ol daiSi, Towd 0 < x < 1 SSAce (= qIoa Sifesrel
%S |
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11.4.3 SN (2 AN-wfeT@qe 217w
JTRPBIR M-21FF |

ST ST (R kZlfk(X) @I [a, b] SEAE ATOIE (€. Femréeid)

oA 7@ W G G SfSHAR aee FwAE @D Y, M, siem I @
k=1

[k < M, a <x<b, k=12, ..
2l mgle SE (T SR, @ N W £ 2WE TE G5

G0 IS SIS Tl N e qE@ @ DM <€ T 0 > N
k=n+1

TOUF UATE WS (AF 1D

| ka(x)||< 2 | i (0)|< ZM SEYII n >N GR a<x<bh

k=n+1 k=n+1 k=n+1

= | YAl<e, g2 n >N @R a < x < b

k=n+1

wefie kZlfk(X) SN (AT [, b] SITANE FTON SrOH! |

w4, @Y | ka(x)||< Z VASE ZM <eFTn>2NGRa<x<h

k=n+1 k=n+1 k=n+1

kZlfk(x) SN TG o < x < b TAE [NSTenE e |

Swrael 1 : Gl (@, le’lz#vﬁﬂm%—oo<x<oowwwww%ﬂﬁ|
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aqe : @AY Y —o < x <0 R n = 1, 2, ...

O ATNG S |

oo

sin nx
CICtiC] Zn—2 SN (HAT —o0 < x < oo

n=1

TSN TSI ST |

Twiz@e 2 : oWl [ (T, SEI (T 0 < x < 0o TSANE FANSIE
o] 2 |
ee ¢ «fF 0<x<oo
1
= I X = —
n
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— [fn (x)]xz 1

_ [ —2n*x?
n2

——en X <0
(1+n*x?)? L L

n

O, x=ni2 ZE f(x) SAFFOF e ST 2E G- &WWW#
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o€, AT 0 < x 00 @R 1 =1, 2, 3, ... IR, (€38, T

i#)c&%w@mﬁlwa@m%ﬁw (A oiE @ 2me (@i 0 <

1

X < coTBIE AMSE SfSAN] |
11.4.4 SCOFFCEFE SN (AT TOFCEE AS), ANFET 8 SIFET

SN (AN [0, b] T SWANE fx) NAFE ATSIE

ToAolvy 1 : W
S T @R 27 omefe weie fi(x) (k= 1, 2, ...) @ SEAEhd @ x, [We

TS 27 OE@ kZlfk(x) AN @arwet S fx) @ [re e 2@|

g ¢ @Ee Y, i (X) S (AN [a, b] TEAE FN-SCAT GRR GF CI5E
1
SCAFF f(x), SOGR (FiH LG TR € A€ Z(E N G0 L OGN

= 1
P05 5,7 -
AT A@ @ Y fi () - fOI<5D) 799 n > N @R xe [a, b] € SPFIGre
1

kE1N
X = Xxg @R n = N IO AR
N
|§l:fk(xo)_f(xo)|<% )

N
TR, @Y Y, fi (X) T MAF ATS Sow A0S O Gl [a, b] TS
1
TTO | ToGd (FF € > 0 oW F(E OGN G0 LS AN § ofeq T8I @

N N
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N N N
| f(x) = fxpl <] f(x) - l;lfk(x)|+| KZ_lfk(x) - kZlfk(xo)”

+IkZ_1fk(x0) - f(x())l

<gtgtz=c¢ [(1), (2) @R (3) (A=)

= fix) = flx)) I x — X
SO (AT SIS flx) x = X KL HGS |
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M SR (T [a, b] T SITAICE T-SGA[! 27 @R @7 omajfer wefie
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SR TG [0, 1] SIRAIE AN-SfeA! 77 | T @8 @ TITa s{fof sv-aq [@isee
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SO, (i) @7 ST S % e
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TS : 2 I AT @, TAE AW NG 0 < b < 1 TSAE AN- AFSHGT @2
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IS WAGE WAL
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= flh) - fla)
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/1 2:-4-6

Wﬂ—lf@f

lim al %)= tim o 272 )2 L
n—oo un n—>o0 2l’l+1 2

S[OUd A (Raabe’s)R »K 2@lsl IR #lifte @ [@e + = + 1 [ gfoce @«
oell

- (fifor wfewer owae = (—1,1) | SN oy @3 @doE [0,0] T
SIS AN Fce A, @AE - 1< x < 1

¥ 1o trar L3 364 4.
TSI '[Ox/? 02dt+ T tdt+j dt+j 5 g i0di+
3 5 7
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x = 1 30, dfeitm e @fda n o oW oAl

_1-3:5.2n-1) 1
nT246--2n  2n+l1

N _1-3:5--2n-D2n+1) 1
T 2.4.6--2n(2n+2) 2n+3

u, 1.3-5--Qn-1) 1 (2-4-6--2n)2n+)(2n+3)
o2 .  2:46-2n 2n+1 1-3:-5--2n-1)Q2n+1)

(2n +2)2n +3)
= 1 o

—>>>1L T 1 —

2n+1)? (2+1j2 2

Upt1

5
@i n( il —1]=n. 6nts___ O*,

Soed, x = 1 e @fdfs sifemdt|

x = — 1 Rqre @fifoa efosw x = 1 Rqre @lie (T afooma [odte
5% T2 @ x = - 1 Rgoe @b ofend z@)

oqd sin-lx-qq REfe |x|=1 R qfocos @l

.1
2. (72 @, j;smx Y dx TGS SR sin~ a9 Rgfels afevaem s,
AN, Ao AT FEce LR, @ @R @

- —1 oo
1sin! x 1-3--2n-1) 1
dx =
-[0 X o 2 2:4.2n  2n+1)?

<1

-

IO rd Smx Y ST SRR Sfere TNTE F@ AN (@ SRS SN
=felfo

ANFADAS W |

332



NG ¢ SHERe 1 (A AY

sin"lx _ 1 x2,13 x*,135
:T—1+7?+71?+7167+ ..... —-l<xxl

TR et ST e Sedqd 26 (-1,1) SIS ©fF ¥ (& TioE [0,x] T«
-1
TS ANFA FAce AR, @AE —1< x <1 9RE @, S“}‘C AT

x = 0 RYCs 7RI e SIitg iR SRR T2 AR | T
[ LY g = [Mlav+ (2 xzd +j%%§dx+ ..... , —l<x<l
= x+%%+%.%.%+ ..... , —l<x<l1
1 M e x <1

x_g 4 6 23 gn+1)y?

Wwa wx_laﬁtﬂwm\%c&%

xsm Ek

AT TR | AT 2K A @ AT

2
lim n( n —1): lim n[(2n+3) 2n+2) 1}:§>1
e\ Gy n—es 2n+1)3 2
ol x = 1 Ree qreaif wifenidl |
FGT SNERER SoAA (AT AT
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J-lsin_lx _il-3-5---(2n—1) 1

dx =
>0 x o 2:4:6.2n  (2n+1)°
lsin_lx . 1
-[0 P dx =[sin xlogx]0 J \/_logxdx
qee.  lim sin”! xlog x
> x—0+
_ lim Blogsinf= lim 22519 oo
00+ 00+ 1 (TFE —)
e (oo}
=— lim .0.cos0
0—0+ SIN
=— lim lim 6. lim cos0

00+ 8IN0 050+ 00+

=0

-1
S J'; sin xdxz_J-I log xdx _ (1 |log x| I

Ox/l—xz Ox/l—xz

lllogxl lsin™! x «l1:3:5--2n-1) 1
o e = T =R s e

3. M

1@ Fw e @

'[xSintdt=x—i+i—£+
0 ¢ 3-31 5.50 7!
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sinx . x°  x7 x

TG 2 (1) (AF 2N l=Sptap— oyt T x £ 0
[, @@ lim sin x =1
2 x—0 X

oIl Slzx SAFSLE x = 0 Jgee W 1 Wfeee wce Al | oiReE @R AR

% A 197 3 Mg T ST | OF @R T TSI qe-( &b
AfSoima T Bl B 3R AfeorE IdeeTe (Adh (Fiowe e od @
SEAIE o AT (9 AR I |

SOt jLntdt—jl-dt jo—dt+ —dt jo—dt+

3! 05! 7!
_x_x3+x5_x7+
-7 3.31 0 5.51 77!
sinx= _x2 xt x6

X 35S 7@?11%@?{@%@20 i e o

el xZn—l
=(-D"
4 =0 T han=)
2n+l
|an+1|: ‘X Q2n-1)2n-1)!
oG |an| Qn+1DQ2n+1)! ‘xzn—l

T2+l (2n+1)2n

= lim | "+l|—0 Vx
n—oo |a |

widle, TweEe (@Al x-ag R MEE oo SfeHd |
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x du _x_xn+l+x2n+l_
01+ 4" n+l 2n+l1

4 : e T

GR n = 2 I @IN @

tan_lx—x—x3+x5 —
3 5

1

1+u"

@b @0 oJreien (| @31 SforReR oele 2o

=(1+u™) ' =1-w"+u* =

aslel

-1<x<1,n>0

—1£x<1

—1l<u <1 efle —1<u<1
SO (~1, 1) SFANEE @S (@-(FI T4 SFANHA @2 (=fafog afSoima e
T ]| ©fF
Jx du =Jxl.du—un”dx+un2”dx—un3”dx+~~~
014 ,4" 0 0 0 0

x du xn+l x2n+l x3n+l

= x— + — Feen
Jolﬂ,n YAl 2n+1 3n+l

wefie

-1 <x<1,

Tmed 9o (@t x = 1 It

1+ 11 .
n+l 2n+1 3n+1

1-

MRIE (AW weR AN AR AR 2 7R

1

PN
=1 kn+1
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af5 @fb e c=ifd | {|uk|:=o SRRFAG FAZFIT €< O[S ST

AT SR SIS AR @, TART AT (fdfs feandt | wefie serere c=fdfba
SfewReeR o@alel -1 < x < 1

x du xn+1 x2n+1 X3n+1
=X— + — +... _ <
o, j01+u" YTl 2041 Basl l<x<1ln>0
e =it :
Tey oA n = 2 I AR
J-x dx _x_£+£_£+... <
01+u2 - 3 5 7 > - 1l<x <1

G T @fdfbre x = —1 IFE@ A AR @4t T

—_ 1_l+l_l+...
3 5 7

ARNER AT 2@ies ()l A @, @t @t Sfeidt (@i | SToul AweeeeTe

lim =0
/Ho«Ju"' fifor sfermem s@das - 1 < x < 1
UGG
anl g [ XXX 1<x<1
01+ 12 375 7 T Ee
5 x-ﬁ.‘.ﬁ-ﬁ-’-...
: 23 4

qrocfaiba SfewmeR SetE @9 log(l+x) 4@ W@ | @@

RN
1-2 23 34

oo =fermea s@le l<x<1
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2 x3 x4

oG] bgﬂ+x)=x—%?+7;—jz+~- ~l<x<1

G, I [0, h], — 1 < x < | TTACEH JWf© o I I R O

h h hx? hx3 hxt
Jolog(l+x)dx—Joxdx—JOde+ O?dx— 0de+--- -1l<h<l1

wigffe, (1+7)log(l+h)—lim elog(l+¢€)—h
> €—0

oo ot w

_h° _ . - 1
12 23734 4577 <h<
g lim elog(l+¢) = lim 12801+ (& @)
e—0 e—0 l ©o
€
nroon ot w
—h= _ - -1 1

4] (1+h)log(l+h)—h 12 2.3+3.4 4.5+ , < h<

eEete (@dite h = 1 B Y

N U SR N
1.2 2.3 3.4 4.5
G RS (@t Sfendl | wiefie TmweTe @i 4 =1 Troe wfonidl | s
SEER ToAoN (AF AT

S S SR U
112 23 34 4.5

hlirrll [(1+h)log(l+h)—h]=

1 1 1 1

R T I e A i

- = 2log2-1
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6 : 4R, — o0 < x < oo ITANA
ay + ax + ay X2 + ... ASETTI @FE SCFE f(x) |
AM — 0 < x < o0 THAE f(x) = flx) W @R f0) = 1 2], O@ &l FF @

ase : gnre

fx) =ay + ax + ax? .., — o< X< oo

f'(x) = a; + 2ax + 3a3x* + ..., — 0 <X < oo
UG MMEPIA  f (x) = flx), — o <x <o
SO TSl ToAHAT (A AR

a = 4o

2a, = a,

=-1% [ACX® a; = apl

@@ f0) = 1, ol ap = 1
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11.7 A

A. AR cifa
HALEE

n
4f3, G ST (@ @@ S, = Dy, n=12,... BT e dem n AU

k=1

A @S| T (S, ) SRt Sfed =, e XUy (s s =)
k=1
el SpT (i efenit q ze, @i St <@ 2 |

SfSaTed elraeam =S
Xty &3 wfemdt of gar Jim =0
k=1

@ P -

@I SN @ Y u, wfend @, AW @R GG qW, @I TGS AR e
1
OF SN G GFH GG WG WA N(e) ofleT AW @

Uy gyt oHil, [ <ETH 12 NE) @R p 2 1

n+p

Wige om [(WE i (wfds sfosmrdar geml w9 -

(o) oo . un
Am D @R XV G 4B @eE A [RE e @ =, @ lim =1
k=1 k=1

n—oo Vy

(RN [ # 0), 406 70T 7yl 2, Omen DUy @ 2V oisle ool wiea
1 k=1
AT ZA |
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29w geE (xife, orered cwifel :

Yriesm @@ <1 = ofend @ []>1 wE S w@|
0

fﬁawmﬁzgfpwﬁﬂmﬁﬁpﬂww«a p < 1 & 9ot
2| _

SSHACR Sy A

1. (FIRR AT 2IFrw

u(x) GG ST, T G, AN S =oAL AT jl°° u(x)dx
@R SpT e ol SRS 2@l SART T |

2ty 2. WSIETRIG SGare At

M Yy, 9N GFH (S oM Seiw wfd =, @

. u
lim I+l =1
n—seo U,

R GIEIRIY
(i) e[ 2@, T < 1

(ii) TP =@, TAF [ > 1

(iii) =T s, T

Il
—_
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3. @R T AT
M Y, @ GFH WNF SWRES SN @ =, @

lim #fu, =1

n—oo

oizE @t (1) SfeAd =@, T [ < 1
(if) PR TR, T4 [ > 1
(i) | = 1 A 2% (a0 (2fdfoa sforme at sopre o
YT «F |

4. 93 A9 (Raabe’s Test) :

i D, e G T MERE S e @, @
1

. u,
lim n{ —1}:1 =, Oigee (el el 2 199 [ > 1 G2 S

n—eo (U4

TR AT [ < 111 = 1 3@ “a=% @ @fdog oifenae a1 Sepme [ a1 7o
T

GFigd iy Sfewardd ARfFeeE A[w ¢
W DD Ty cmmn i emwm @ ()7 =1 S FH ZPRA
k=1

g limuy =0 ge S @R sond =1

k—>oo

Ros a2 =618 wifewael :
e+ Sty i FS oiR <T 2, T D] e o | RS
1 1
e e (et SR =@ | SRE q D, SN =i Semd wes Oy,
1 1

S SR T oA D, e AT SR = =
1
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e wfosarem M= 2[rs -

T r}gfgon”un:f‘(aﬁ SN TR T4 p > 1 WA i:)un @l Mool
SfeART 2|

wopred A A c 3 m o, = AF0) e A = + o =, OImE Su,
AR TR A = 0 TE 2[rD )

B. STAHEE SEE, SCAHEE S (e, Ae-eiferEe

G 11 [a, b] TFAE HI@O fi(x), fr (X), ..... fo(x), AR SGFA [a, b]
I RS S f(x)-4 TG 2 M [a,b] SFACTRS 20 Y x @32 AT
ISR A e-GF G G G0 LGS G ] N = N(e,x) 2Nsq I @

) - flo)|<e  FE n < N(gx)
L& 2
[a,b] AN FES  fi(x), fr (X), ... fo(x), SFTR S [, b] STIANCE
e AT fx)-4 FA-SGART @ IM (P GG WA € M€ (EA AN G0

S ORG WA N = N(e) A0S AW @ [a,b] TSAEAPAS x-GF TAF SfeTSa=(1e
&

If,(0)-fx)|<e T@ n < NE) &R x € [ab]
ARG 3 : SO SN (i wfeRd @ sw-sifenad :
A (f,(x0))7 la.b] TR FES  fi(x) (k = 1,2, ....) TMATHFR TGS T,

o g‘,lfkm A SR N e 9 | Gy e ST % we
G SREE (QATEfeR SN

oo

{Sn<x>= ifkoc)} SR
k=1

1
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lim S, (x)_
<& s wferndt za M S, (- 7@ 7w @l e

kZlfk(x) oA 20 998 G @I S(x) 20E SRl Rl

S(x)=Y f,(x)
1

(I 4T AR € g€ 2(e1 I G GF0 GoISF 4T WA N = N(e) siewl
AT @, S,(x) @R S(x)-97 =¥ W5a =eweit P 1 |

ifk(x)

k=n+1

AT n > N(E) 9  x €]la,b]

|, (x) = S(x)| = <t

ifk(x)

k=n+1

wefle  Sup |S(x)—5n(x)|= sup

a<x<b a<x<b|

_>0, ] n—> oo

o D fi(X) SN @i [a,h] SEAIE -SSR 6 =@ |
k=1
FAMEHICE M-213r

ST SN ¥ Y S (X) @ [a.b] ST AN (7R [WKS) wifemidt =@
k=1

T G G T w1 X M ofewm Tw @
k=1

| (0| < My, a<x<b k=12...
TCOFEE SN (MR AT AT, TN € TGIFE
A X i (x) wET @i [a,b] T SERAIE TSGR W G 97 Al S
k=1

fl(x), (k = 1.2,.....) @ SEACE AT© W Oz oo @fafoa @iores siesw S(x)
Q@ I IS A |
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% [a,b] T T TSR 2 fe (¥) s (@i 26 A% [4,b] SEAE
k=1

O TF R

SC) =Y fi () =71, e
k=1
b <« (b
[ S(xdx = kZI [ fi(oax

= J':{i Ji (x)} dx = i J':fk (x)dx
k=1 k=1

BRI
(1) fix), (k = 1,2,3,...) SFY/R [a,b] TIAE TTO SGIFAS 2AF

) [ab] TE@E X, fi ()= f(x) =7
k=1
3) [a,b] T@@E XS (X) T =, O [a,b] ST
k=1
Y ()= f(x)
k=1

= 4 a4
SRIN [a,b] @A 1;1Efk(X)_Ek§1fk(X)

C. grerxf
LG : SfewEee g

uF, X " G wrerefl «we
k=0

. 1
klgl:osupk |ak| =E>O
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oizE, D x arerefifs wfend 7 a9 X <R qx «f6 woF 7 @9
k=0
|x| > R, ©=& R & Io0 2@ Qrocfdifba sifeomeem g @R (— R,R) SIS I

@ reraafta SRR S | zA, qrocfa g SIfSaTt (Everywhere
convergent) 9<IK %=°o e qrecefaft wg woId (Nowhere convergent) |
wfewaee e fefrar fastm «1Fr=t -

a, 2ort g% wrerf «wg lim Jewal _ 1
k=0

(i) R = o & &ffo 7Kg wifemSi |
(ii) R =0 & ®ft w&aq womdt |

1
(iii) 0<— <o 21 offs x| < R et estifl @k |x| > R WG SR |

recaflr m-wfenae :

4R, GEAI I e OGRS

(i) Jim supiffa] =% >0 (i) 0 < S < R o Tapx" arorefifs - 5 < x <s
° k=0

A M-S | WL (@i grecfln Sfewgem g R ze @t [-R + e,
R- €] T S@ACE A 2@ | QU € > 0 G0 AqeR IR |

recafdr T SorTE Awe)

R, Y, 4k qrerefafs (—R,R) SIS SR (-) B SN G ISR S
k=0

fx), OIZE GF ot Wi fx) (—R,R) TG AFS TS|
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qeoeiaa afermEd e

Y ax* qrerfifta wfowmeela @A (—R.R) @R €3 OIEAIE (R e
0

SCAHE f(x) A, GR [a,b] (—R,R) SHAER e 7 SoAG 20E [a,b] T4 TGS
a3 (@ffbe dfesiorm TeemeTe Trerida @ Serws gak ave faa st
AT e oifen | e

J.:f(x)dx = i J.:akxkdx
k=0

= J'b iakxk dx = ij'bakxkdx,—R <a<b<R
“\ k=0 k=0""

@ Sfendt qrorfln Sferer Swae a1 Afooma STeaeee e |
SEIN

d [~ < d
E(%akxk)zkgoaka(xk) -R<x<R

11.8 AT ergiFat
1.ﬁﬁﬁﬂ®ﬁwcaﬁiﬁaw%ﬂm%ﬁwwl

. < k3
(i) kEl v (i) E W

< . 1 « logk
sin— .
(iiD) g,l 3 (iv) g,l P

2. (a) WI-SIETRIHA SRS AT, (b) @FIFR et AT @R (¢) @FIRE T 1T

A izik s (fafba wfesmeeR oS 9 |
k=1
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10.

1.

ie—ka et (A SR AfTE g

IR @, () X1 cosnx qag Y, r'sinnx wpw e qf6 0 < r < 1 %A,
1 1

X~ IR WA G -SR] |

cosnx

m@wmﬁ N &% p > 1 wE, x-9q T W G -

SIS |

>k
G @ Y,y T @ R < x < R SGAIE - |
k=0""

I T (T, fz—dx e—1

— COSskx
2 k(k+1)

e fFefy g lim

X 0k2

[0,1] STt 2\/— SR (b st omRe e [ [R5 |

ay=1, a,=@En+1)", nx1 = Na,x" qrefifa wfesma g Fefw
0

teoy

1 13 5 135 5 1357 )
SXF SN Ay e g ey e Trofafta sfevme e e
teoy
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=

b |
12. 2(—1)”%)6” recxfifte sfesmer sae fo g
n=1

13. (14x)! @@ (1-x)1-93 oJeten (=fd 4o 927 F@ " @

log}ti =2(x+%x3 +%x5+....j T4

x|<1
14. o9 S @, [ sin(x®)dy=0-3103 (S )
15, oA

[Ffere 3 -3 qrecEfd 2z

11.9 T&dse
2 x%g (i)ciw@m%, (ii) SIS (jii) SRR (iv) AR
21 AR BEHF 3. o > 0 =@ S, o < 0 I oA

1
8.5
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GFF 120 Ao 2[MTgT TN <A
TEAA (= (Fourier Series of Bounded

Integrable and Periodic Functions)

1w

12.1 &=iE

122 Ty

123 FfaR cafdg 1w

124 TEEE cxfoq sfewaeed Twenia @S 2@ (Formulation of Convergence

Problems)
12.5 Twizgd
12.6 i
12.7 FEoaT et
12.8 Tease

12.1 2=IE=l

wigfie az_o+ Y (a; coskx + by sinkx) )
k=1
B SR (@i fqrafifes @ifd 3a 231

a
0
7,Cll,bl,dz,bz...,dk,bk,"'

gofe Efercs facaiafifor (wfdba wwl <ol =1 @@ @i ofend =@ «w
(N9 ST f(x) G0 27 2R 7€ S 2, 9 sinkx, coskx... SCoHRfe1
e S2FF | SO f(x) = fix + 2m) &R @ aMfifes midfwz [feq =
TN @ @R fq@efifes @fdg e @l 9 oiei-+ifia=e (Heat-conduction)
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SOG ICEDAR TR 2w @ @@ farifere (i el FEE | o @
fqreffes @dmtres FRom @ w1 =7

GFfo 21 2RI “E S f(x) [ 5 *S siem Fa0a @ wfenid! faciafifes
xfe fNef Tt of AW @B @areT S T fx), G APV TN 2@ @3
GO ET Sy K

12.2 Sl

B G0 oAl0 FE HAIA—

o TR itk kel ¢ FRAFM Tl Mim s=fe Tmrs AR |
o TR ¥id SfemeeR Aoyl g3z Wi *SREl 2wiel @8 FEjR TN
@ 7 )RS 2= |

® 27 YR ~Rige 3R MR Rl AR SATFET SAR AR C=lfel
e FaCe 2R |

12.3 giaae (xfdq gt

&3 AR (I AR ST AT

{1, cosx, sinx, cos2x, sin2x, ... , coskx, sinkx, ...}
G (TBE SR AR [efe K@ e s 23|
12.3.1 T2y

(@) [* coskrcosnxdx=0, (kn = 0,1.2, .., k* n)

(ii) fn_ cos? nxdx = { m, (n=12,.)

2m, (n=0)
(iii) [*sinksinnxdx=0,(kn = 1.2, .., & n)
@iv) fn sin® nxdx =, (n=1,2...)
) [ coskxsinnxdx =0, (kn = 0,12, ..)
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awia ;[ facdfifes scewfer (e

coskxcosnx = %[cos(k —n)x+cos(k+n)x]

[-71,7] STEAIE TN I SoAPNwR Pra@ejfer el =1 A1 (T,
FeR Srenbre k = n I AR

T . 2 _ 1 T _ _ 1 _
= J_n sin“ nxdx = 5 J_n (I—cos2nx)dx = 0} [T+m]=7
A

J.:T sin kx cos nxdx = %[fﬂ sin(k + n)xdx + J.:T sin(k — n)xdx

SRl o Prawsjfeie eNifde 27|

12.3.2
4, [-n ] Sl Welees S f @

f(x)=az—0+ Y (apcoskx+b sinkx) | (g < x < )
k=1

OIPE A< 1 T |
G4 (1) TN TSF I FE [~ 1] T AN FE AR

Ji[n f(x)dx=Tay,+ Y, {ak Jitn cos kxdx + b, Jitn sin kxdx}
k=1
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Trodd (1) e afs ot TR @l €7 [ AR

ay = % fn Fx)dx - )

@, n G0 WS @ I9F S1E TR 4@ (1) AN6T7 TS cosnx e
S8 FCE, PIFAE [—w, 7] SCANE TN IR AR

T _ do T
j_n f(x)cosnxdx = Tj—n cosnx dx

s n no.
+2(akj. coskxcosnxdx+bkj. s1nkxcosnxdx)
—TT —TT
k=1

Q4 12.3.1 @7 Toisiim Aol F@ ordfe TfE Wig @30 oM SE | GRR oW
T

a, fn cos? nxdx = na,
SO fn f(x)cosnxdx =ma, , wefie

a, =%f f(x)cosnxdx,n=12,...] 3)
1 m ) T
by = L FQSINX dieey oot o 3 syfeemetfivs g = 0 i ST (2) Ahedt TR | e SR

(1) <7 SR 22N A6 a, a1 FE “70 @A W | SFEASIA 2 T A @
, n =12, ... “4)

12.3.3 Al

[, 7] I A [ G0 TN AT 26
a70+2(ak coskx+by sinkx) (—g < x < )
k=1

b f erwsiv RAR @fd <@ 2@ Im

ak:%fnf(x)coskxdx, (k =012, ..)

353



a8 bk:%fnf(x)sinkxdx, k =12, ..) &I
a; GRR by WA f D07 FRAF 725 I = |

a i )
k=1

T FE ~ LSO JIYT FA AR | FRE, [—1, 7] S ANFANC f(x) SCHEA
FRAR (@4 oo [bal og@ @3 @6l x @3 R A G A @ [ e
T flx) SCEE Sfend! [F QAT (vl =3 |

Twzae 4l

fix) = -1, nT<x<0
= 1, O<x<m

OIRCA

ay =% " fde=1([° ~1av+[T1ax) =0

_2 . _i n_i _(_1\k
_nJ031nkxdx—nk[coskx]0—nk[l (=D¥]

SeGq by=— T k=1, 3,5,..

4
Ttk
=0 Y k=2, 4,6, ..
R aq =0, k=0,1,2, 3, ..

FCTZ,

TN @ x = 0 e f Forwa FRAOF @G @iaiwe Semw @ I 2+
w2 £ (0) = — 1.
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SeAE—12.3

1. [-m, ©] SRRAE M@ (F SAFS fx) I SAFD 2@ T f—x) = flx)
(—n < x < M)l (—m, m) SBVIAE RS (@ SCFF f(x) F YA ACAFF & 73
A9 fl—x) = —f(x), ((t<x<m M9 @

(a) flx) Jou SoF 2 [0 f(odx=2[0f(x)dx

(b) flx) wgon S T [ () =0

(©) flx) T @R g(x) IFoo 2T flx) g(x) OFoA ACAFS
d) fx), g(x) TSR I T TORZ YA A f(x) g(x) I SAFS 23
(e) &, f(x) SNAFIO [—m, 7] SIFAEA AN 9%

f(x)~ a70+ Y (a; coskx+ b, sin kx)
k=1

M @ by = by = ... =039 flx) U ER a; = ap = ........ 0 47 fix)
YA ST |
2. I fx) SAFHO [—m, 7] TIAE TS W G}
g(x) = flx) + fl=x) [-t < x < 7]

h(x) = flx) — fi=x) (-m<x<m
OizCel (TN (@ g(x) @0 LoN SAHE QIR A(x) G0 SR SIS | SR @l
TG @, [T, 7] ST LGS (- (I SCATFHE G0 o G ST Sl SR
@orpe] A o 1 A |
3. {953 ets e flx) SorREd FRAE efd G g9
(a) fixy=-m (—r<x<0
=7 O0O<x=<m

b) flxy = x (—m<x <MW
© fx)=|y (-m < x <
@ flx) = e (-t <x <MW
(e) filx) = sinx + cos2x (—mn<x<m
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AL

(a) G4 fx) STCFH0 SO [ cos kx SCHF oI | O f(x) cos kx SO, A
I” fycoskrdr=0= ak=0,k=0,12,...

% flx)sin kx T ©FF

7 fCosin ke dx = 27 f(x)sin kr dx = 2m S5 ]0 21— coskn)

:>bk—l 2n

==[1-(=D*]

=& T kO A NG R

= 0, I9 k ToU GG UG T |

BroUq

(b) fix) ™AW (-n<x<m)=aq, =0,(k=0,12,...)

_ 2 —x sin kx T
—E[TCOS]‘X"' 2 }0

= 2Rk = 21
- x~2[sinx sin2x | sin3x _

T 2 73

©) f(x)=1x|
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b, = 0, S flx) I SAFF |

o9

32+52

4 (COSX +

4 cos3x , cosSx +)

I
|x| bl

@fx)y=e, n<n<mn

T
ak:ljn er coskxdx=l[ zex (Coskx+ksinkx}
T J-n T k2 +1 .

b L2 &x]g}n&mg%@é%u—k cosky +gin’ kx)T
T

“& dinh m(-1)* ao F= 123

BRoUq

o 1Nk
= e¥ ~lsinhn+2sinhnz(21) (cos dx — k sin kx)
(L (L kzlk +1

(e) filx) = sinx + cos 2x
LRI

_Lm
ay = j_n (sin x + cos 2x)dx

=0

357



a, = %fﬂ (sin x + cos 2x) cos kx dx

= ljn sin x cos kx dx + ljn cos 2x cos kx dx
/-7 /-7
=0+ %chos 2x cos kx dx
4 =+ [lcos(k = 2)x + cos(k + 2)lvdx = 0 i &k # 2

_1m,

az—E'[de—l

TSI WA AR @, b = 03I k2 1 @R by = 1
TO9T sin x + cos 2x IF PRVF (XM sinx + cos2x.

12.3.4 Toovg

1. T [, 1] TSI fx) SCFF-9 A SA]

7 (1) T fx) Serwea iimd @f 2@|

asiel : e SN (ETIR ST JWCE cos mx @ 9 FE@ AR (m 9% [
SE G IR |

2. aTO cos mx + kZl(ak cos kx cos mx + by sin kx cos mx)
G a cos kx + bysinkx = fi(x) T SfE

a (o)
3. TOCOS mx+ Y f,(x)cosmx
k=1

a n
—Lcosmx + Y fk(x)cos mx — f(x)cos mx

T2 k=1

D4 Y fl0) - )
k=1

4. s
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Q4 (@29 e@we (1) TNT [—n, 1] SITACE TAA-SSA IR GF (9T S
flx) TOGT (T GG A € A€ T(HA N GF0 GNS TG TRA (x-4F ToF
SfSaeT) N(e) #feat @ @

a n
70+I;1fk(x)—f(x) <E I >N () ¢ - <x < T
SO BPTTSl (4) (ATF AR @

a i .
70 cos mx + 2 (a; cos kx cos mx + by sin kx cos mx)
k=1

O [-n, 7] TSACE AT-SSAF! @R 9T @IFe SCAFF f(x) cos mux,
ol @3 (XNI0T AfS AR [~ n,7] TSANE AT ([ 9% GF e

fn f(x)cosmxdx = %EI cos nx dx +k§:‘iakfn cos kx cos mx dx + Z‘lbkf“ sin kx cos nux dx

=a, = %J._nnf(x)cosmxdx m = 0,1,2,...

SEEASE, b, == [" f(o)sinmyde  m =123, .
ol @we (1) (T Ax) SFET FIAF (& |

12.3.5 T2y
M [— @, 1] TSAE flx) GFO T G FANFANIAN DTS T AR @y, by

SRR TR (T el = e kZl(a;? +b}) =T wfena |

. 2
oisiiel [f(x) - Y (a, cosnx +d, sin nx)} JAAMIF EAR
n=1
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o, [ [ f(x)- gl(a” cos nx + b, sin nxT dx
m 2
=" FPdx+[" [; (a, cos nx + b, sin nx} dx
_ 25:1 [ focosnvds+b, [ fosinnxds
= " [f()fdx+ nﬁj} a’ + nif“ b2 - 2715:: a2 - 2n§f} b2
= jfn [F(0)2dx - niﬁ a? - niﬁ b2
e = " [F0Pde = 3 (6} +8) 20
- ﬁf}(ag +b2)< jfn [F(0)2dx
= lim iﬁ(afl +b) < lim |7 [f(0)Pdx

m—»co

- f}l(a}l +h2)< jfn [£(x)]?dx
G f(x)_W‘?iW% [~ 7, 7] SIS FAFANCENT FEE [f(x)]? Sowate @
AN AN <R G e CHAEE Sl (A AR @ gl(aﬁ +b7) =T
IR SISl |
TGF : CHAEE SPTOINE @O SPTrel J@l 23| (Bessel’s Inequality)
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SRS [~ 7, ] SR fx) G0 AN QIR TN SCATHE B
lim jfn f(t)coski di = lim jfn f(t)sinktdt = 0

ghme ; 1,2,3,5 Toiolivy (A AR
(@ +07) W A o

oG G A AT @l + b —> 0 T | - oo

wefie

12.4 SRR (A9 Sfeveed TEGIF J@FE 8 (Formulation of

Convergence Problems)

T S sin . wtsoyindr =0
[— m,7] SSAE AN G AP SAFS f(x)-97 FRIF &q [~ 7,7]
sedEtee [{ne @W x /e Ax) WE SfeAd [F @Rce 2 (e 2@
lim S, (x) = f(x) s7g4fS Fre qoom 61 | QR S, (x) = T TR 22 1 FRAS A
@i | wefie

(-m<t<m (1)
ay, b-97 A IR FE AR

S (x) = % [* @+ %kz:(cos ke[" foycoskedr+sinke[" f()sin ke dr)

1 (m 1 < . .
== j_n f(t){f + kzzll(cos kx cos kt + sin kx sin kt)}dt
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- %fﬁ f(t)[% - ki:lcos k(x — t)}dt

qQe sin(k+%)6—sin(k—%)6: 2sin%9cos kO siceniores k = 0,1,2,...,n 3@
GRS FE A

sin n+l 0 — sin —16 = 2sin16(00506+c056+cos26+-~-+c0sn6)
( 2 2 2

wefie

sin(n + %)6 + sin%e =2 sin%e(l + cos 0 + cos 20+ -+ cos nO)

= sinn + %)e = 2sin % Cl

% + cos 0+ cos20+--+cos ne)

sin(n + %)9

25in§6

n
= 1+1§1C08ke= %ﬁ sin%@;«éO}l

]

(3) wCen® (2) T IFE SAE (3)

G4 x—r = u ICNT AT

fix) Seormss T offige SIS =W @R @7 AR 20 =@ widie, I Aus2m)=flu)
27, OIE [@XY D,(u) SNAFFHS 21 AT 7ge S, fx+u)D, (1) SoFF0S
21 2RIGR S ST T |

4, fix+u)D,(u) = F(u)
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O

§,(0) == [" Flu)du

= L1 P 2mdu+ [ Faodus [ Faodd

=L Fadu+[" Fadu+ [ Fadu| (cezg Fu-2m) = F)
= %J.:I F(u)du

- %fu fx+u)D, (u)du 4)

o9

S, (x) = %[fn f(x+u)D, (u)du + jgf(x +u)D, (u)du]

1 X+T

_1 [ [ Faf" Fadu+ |1 jf’nF}(‘)%”]) D, (+dr + " f(x =)D, (—z)dz]

T
T

= % 'fic f(x+1)D,(t)dr + jg f(x-1)D, (t)dt]
[ @9 D,(1) = D,(-1)]

- % [+ 0+ £ = DD, (0t 5)

@3 [em oF@, €@ flix) =1
OIRCe

_1m _
ag = nj_nn.dx— 2
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b=+ sinkedx=0, k=1
mTJ-mn
S8 (0)=1Y,
SO, T (5) (AT AR, (6)

TR (6) «F TR A flx) W@ 9 F@ AT (), [- 7, 7] TSAH AN
R AT AT )

f@) =2 D, ) f (x)di )
(5) @ (7) R F@ 2R

SEE awfde 2@ @

oo

a .
70+kZ(ak coskx + by sinkx) = f(x), = @R @G 7"
=1

lim]s, ()= f(0] = lim 2 [ LEEOZIEZ0 ) p ar = 0

R

e 1 : AT LR fas|ferce
VSRR SR g | el
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SO, fRgejferce WKfere A D, (1) SCATHG
A TS A |

TG 2: f(r) SAFHOF TR (G [—7,7] 4= A | @24 f(1+27) = f(r) 9% T2F(0
BRI G AR (FACS -9 I W Sy AT 1 261 | AW f—m) # fim) 27 Oz
SR f(1) SAFHO wlferd ey kfeee 2@ @ | @R IfeSFT ¢
ft) & Tz Afess T @ACO A, 99 T f(1) STAFSIRET ANl M @
SS9 |

12.4.2 TAAWg
2n AR SEgE S flx) G e e 3
(1)
(i1)

(iii)

T

A Tomnagiaredds” fodr T f-2m) = (0]

v) [ feode=[)" fx)dx

@S o,PB,y IR AR
eme

) TAFELCS x=t-21 I AMNT ¢ = x+2m, dr = dx

) [“77 fdx =] " foodx+[" foode+ [T food

= [(1) TIRE ]
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(i) y + x = 7 IO AT

[y - m = o 3P|
[(i1) <29 1]

(iv)

= Jjn f(x)dx +J§C f(x)dx

12.4.3 SCHFA FoF9E1 F (Several Classes of Functions)

BlesGed TR e 41l TR |
1. SNFSIE JT© S I (class of piecewise continuous functions) D.

(P S, 2ATOTF e SSAE A MAF [Y o6 7Kg AT® Z(A @R
@ FfeaTt Rmofelts Sorwsa A4k SPITes (ordinary discontinuity) 21T,
IREFSIE FAT© Z(@ | €3 T ACHHI FPMOE 767 2@ D.

G FIOR ITET SFFeR (@i T SA [a,b] 97 72 faqre wfHwel-srFi
A @R AR-FFR A go2 IO 3R e | wefie

R

STrTiefer SRT T | [a,b] SSAIER elwlk™ giote fa+0) € fib — 0) AP T
ufoe PN | flx) SAFH0 (@ TS [ee 7ew G1Efce f(x+0) = f(x-0) = Ax). G
Tl Afe AT RS fix+0) # fix-0) @R fix+0) — fix — 0) kAT TN |

TG : MG A IIHEFE FOE C doF e Bfze s @ ole @
fe C= f eD.

gfie (@ TAFF e & At SREFeE Aew [ |
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2. TiiFeia e SCAFCEF F (class of piecewise smooth functions) D'.

fix) @2 FIOW TEGT SAFSF 2071 @S IRFAFSIE FT© @ @R (FF T ST
[a.b] €3 FFo7T AT M2F T ST 3G f/(x)-a7 Wfeg AFE ; @ Afeaat [Ryajferce
f(x)- 97 wFEFe-oFFE AN

@R 2RI AN

SN ZE@ | [a,b] SSAIGER AR 7S f/(a+0) @3 £(b-0) ST 7o I | f(x)
GG SRFFSIE el SAFS T, (F I TS [a,b] @7 x RS 93 wlHwe-oFF 1

SEIFAG (D ) |

GRR AN IFS A7 TGSt

" (Flinf (F M}% (xa+ 0) . f(O—f(x+)
fkﬂ)})@ %@go im ==
@ AT f,D FIOR TTeT AT T(E, ML TE @

(1) feD &%
) SR gR (x @3 TS W &) Sy [ |

3. ofiqe SATET FH p

fix) SR ofige 2@, AWM @ @ R T Alen W @

fkT) = fix), oo <x < oo

Tnizgel N fqraeffes sormefem S a1 I | fqreffes sierwesfe
e TCHF | Qi AT 2m. SR TRAF (TR SCEAB p FHHE doi@ FkieEe
SEIEY

fx)e pe fix + 2m) = fix), — 0 < X <oo
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12.4.4 TwigR
Bzl 1. f(x):xsin%, x#0

fl0) =0

G, @Ry im f(x) = 0= f(0) @R x-2 o AT & fix) HTS, SO, fix)
e C T fix)eD

x = 0 RS fln)-99 Saseed Seyg 12|

R

[+ lim f(x) =0 sro9qq f(0+) = A0 —)=0]

g W fueea A wfes @31 w0 3 ey 2| O
feD’
Trizad 2. f(x):xsin% 0<x<oo

=1—-00<x<0

G x = 0 RCe ol sPie | Sg dqib A% |

) 1 _ . . l_

i, f0)= g xsin ;=0

x—0-

TR 1 U9 o e G3 Ofeg @3] O
fx)eC, fix)eD, fix)g D’
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Twad 3. fl) =7 0<x<nm
-_T _
== T<x<O0
=0, x=0 '
: X
_ o0 T
G w1t et ored Z& | " .
y=-Z
\2 4

hm f(x)—— f(0+)

g2 f(0) = 0

ol x = 0 RCe flx) SoFL Soee | g A0+) — A0-) (3T | A

flz}’_%fﬁ —%%@i@%%@g@ € D, @Y x = 0 [Ce Sl wpiwe Sodq ¥3 e «q
x—0+ >0x ﬁ =

TE©

PR

R

R f(0) = lim

z>0

fO=2=fO+0) _,
—<

o9l fix) € D’

369



Trizad 4. A @,

ST
sin [n + (n + l)t}
— 2 .
2 sin(n + %t) L+ sinv e Pl
D sin(n + %)t
(-1)2 sin%t
= D,(1)
12.4.5

@Y fix) € D T, flx) SAFHL (F-(FIH T STSANE IR G FANFEANCIN]
2@ Ol Ol 12.3.5 SRR GAsm @R SEPIShE ol fedte Hif |

ool 1
fix) eD

(HTID el
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SPTAS 1
fix) e D

. T . T .
= lim j_n f(rycoskr dr = lim j_n f(t)sinkt dif = 0

TARR SRS (A0 SEl Bl SEprisl emed e Sl |

S 2
fix) e. D
= lim [ f@ysin(k-+5)rds
ae -
g3, RS 4R sing € C @ fir) €D

13

ol f(t) cos 3

€D % f(t)sin% eD

12.4.1 S0 RG] TRER @ [-7, 7] I SIGAE MR G AT
21 SR PIgE SAFF f(x)-<F TRIF (ETH n-o% AT @oree

(43 TR (FL)

R
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@ TRM (6 R AN (1Y) TS Z@E

= f() =2 ['D,(fW)dx = % [*_F(OD, (w)du

wfie g S ewifde e |

Tty 2
1. fix) eD
2. fix) eP

12.4.6 ‘Tﬁﬂ‘lﬁ (& wfewaed ooy (The Convergence Theorem)

ol 1

1. fix) eP

2. fix) eD’

3. filx) eC TI x = xp

= % + Y (a, coskxy + by sinkx,)
k=1

astiel @ 12.4.5 SR TS 2 (A AR,

$,(50) = F(x) = = [* (g + 1) = F(x)ID, ()l
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(1)
G, , AN (MR @ g(u) €D.

92

=_f(x0+u)_f(x())
ZSin% [+ flu) € Pl

= - 8
TS GBI (FAICEE AT T@ (@ — 0 < x < 1 TSAE g(u) SO TS FRAF
TN ST WNZ| [T @ SEAE gu) GR fu) THATE YO SIwe)-[maffel
ofen , gu) @3 u = 0 e I ST SPiTe-kiM AFCo I |

I gxﬂxo?i u
) Ltl—1>0+ 2 Sin%

- lim f(x() +U)_f(x())

u—0+ u

f(x() +u)_f(x0)
u

- Jr(xp) [~ flxy e D' ]

A g(0-) = lim 7 (xg)

o9 g(u) € D.
SO 12.4.5 SRR SEPTS 2 (AF 2

Jim 7 gysin(k -+ Judu =0
ERIN
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ieffe (IR &6 3]

= aTO + Y (a, coskxy + by sinkx)
k=1

e A, f(x):%n THm<x<Qn+)n (n=0 %1, 42, ..

:—%n T (2n - ) <x<2mm(n=0 %1, +2 .
=0 x = nw n=0 %1, 2, ..
G
1. flx) P
2. fix) eD’

Six) SR I[CAFF, T < X < T
Ol g =a, (k=0,1,2, )

_ 2l

by == Oznsmkxdx
=l[_COSkx]n =l[1—cosk’n]
2 k 0o 2k
1

T 2m+ 1
SEED ;Sin(2m+l)x=£ T4 20w < x < 2n + m
=y 2m+1 4

=5 T (20 - Dr < x < 2nm

=0 I x = nm
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12.4.7 Sieej-qre FHEAER (@f7 wifes@eed 219 (The Convergence
Theorem-Points of Discontinuity)
Toteimy 2
1. fix) eP
2. fix) eD’

7 o) e « e e 7 L0 < ) o
1 oo 3@ SR Prael amifde 2@

47 W 0 < x <7

WY - <x<0
=0 ¥ITx=0
) b sglk)y )5 -e@oK ¢ < o0
367 gREF @TNT ==

G x = 0 R g(x) wPIwS | g(0+) = 7, g(0-) =

Cict

C’J@g(x)ﬂmwm,mwwwﬁmmw=
TEG P 2@ FICEE g(x) SATET Tl SoAolmg 2 (34 |
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R x = ¢, fix) NAFIOI G0 TPl {79 |

G, h(x) = f(x) —% g(x—c), J = f(ct)— f(c—) SAFIH x = ¢ TYCe Fo©
B el T |
@3 h(c) = flc)

R

SO h(x) TCAFIOA x = ¢ RYCS G0 TR SPTefs Bzl O Ax)
oS WD oAfad T TF | (@3 ARTSER T h(x) SAFH0I FRAR T2
@ AAST 7@ 1)

GAE 47
GEH

G h(x) DI ¢ TYO OO | STodq Toloiwy 1 A FE@ fiZ @, x = ¢
e h(x) Serwaha RO @T7 @ @R hc) ofen | sidie
h(c) = [x = ¢ TS h(x) Sorwsta TRAT @TR @ |
= [x = ¢ TMCO fix) Sorwla FRAF (@I @9 |
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+ [x = ¢ "o S0 FRAF @97 @ioree |
=[x = ¢ RMC® flx) SNoFFF0I FRAD (AT @] + 0

= a70+ Y (a, coske + by, sin kc)
k=1

wiefte w - aTO + g‘l(ak cos kc + by, sin kc)

@Y ¢ MO fx) ToAwI0a Wz SPiiwse] [, Todq So2mh emifde 2|

TG 1 : FRAF T SfoR@eeR TR =$9)fe1 ffa@Ea =S (Dirichlet’s conditions)
i S|

TG 2 : flx) NCFI0F FRAG (AT Qe SoFRE S(x) 4 20 T2
1 @R T2 2 (A AT

=2ttt fem+ by + (- )

S() = S f(x+0)+ f(x—0)] T4 — 1 < x < m

ERIN S(x):%%i_% [f(x+h)+ f(x—h)]
h>0

weaq S(m) =5 lim [ £+ h)+ [ = )]
[~ flx) €P]
= S+ 0)+ (- 0)]

SEFACIE S(—n)z%[f(—n+0)+f(n—0)]
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12.5 TWgFel

Trigge 1. N ks flx) suorssta g @f w35
fix) = 0, —-nm<x<0
= x, 0x<m
fx +2n) =flx), — 0 < Xx < o
x =0, + 1, 4n @R 51 Fajfece @ @Tifoa @ Refa w571
Teq : @A, @ARY fix + 2m) = fix) S99 fix) € P IRE, oAWG SAFHI0O
— M < X < T SAE WG TS WO f(x) €C, T - T < x < 1, x = 0 Rre
TN SGIIE G WBg (2 TG fr(0) =1 @

©% flx) €D’
(A, Toiolmy 1 ey |
ay, by SPFFSHI TRAT (W AT 20w

k=0,1,2

= lJnxcoskxdx
T Jo

=l[x(sinkx)_1.(—coskx)}n %0

T k k2 0
_1 _n-L
—n[coskn 1]k2
=0 A9 k |

L k SR |

R

_1 mcoskm _ (=D¥H
T k k

378



o9

_ n_g{cosx+cos3x+cos5x+_“}
n| 12 32 52
T 2 T3
@ARY fix) € C AT x = 0, o4q

sinx sin2x , sin3x
+ = —-M<x<T

1

= 0= —
=02k +1)

25
T

NS

2

_n
:2(2k+1)2 -8

)m+l )
%ln(zn%_i_l)jidﬁg 12 #@ P)x + sin mx

[f(ﬂ 0)+f(Tt+0)] S(xm)

T 2 1
==-= cos(2m + Dm
4 TS 2m+1)? ( )
Tmzo(Cm+1)
SEIN

1 T 2 - 1

S[n+0]=Z+=

2m*01=7 ﬂn;oamﬂ)z

= _— =
mzo em+1)* 8
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S(@m) = §0) =0
_T
S(=5m) = S(m) =5

TwiEAe 2. flx) = x + X2, —M<X<T
SAFFOE FRIAF (@FIce [Fo 74 |

TGS 2 flx) SEFIOE (—m, 1) TSR Aekiver e w41 230+ | Sl
@z 9o mMre Sowshes e Afes Fre AR |

@AF fl)y =x+x3, - T<x<TOEAfix) € C, - <x <7 ER ARY
f(x) = 2x + 1, @ S wWa wfews, wodd fix) € D
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GF ({0 @aE SR S(y) T Foie @ e

S() =4F(y+0)+ Fy=0)] @ -n<y<m
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mk%xﬁlf(x)sinkﬂxdx
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l I
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1 ¢! i ! T - . T (! ) m
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fix +4) = flx), — o <x<oo
T e SPFFOCE (<2, 2) TSANE FRAR (Hf [pw 7 |
AL 8 UG SNAFFD (2, 2) TTANH AT *S /e @ @R @b @3 s1ige

SAHE , @7 AT 4. Tod AT FPRAR @ice [go T 787 | [Kafoba sm=oagff
=

a, =%ﬁlf(x)cosn%xdx, n=20,1,2, -

Tiefle,

406



_ 1 2
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= nio,nzl,z’-...

_ 12 _
ap _fjol'dx_l

%[1—(—1)"]: 0, T n =3
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1
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Tedd el (@ zomm
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4
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Rt lt))‘ﬂﬂi 2n 5= u)du]
’ 4| ¢n/4 . . /2 .
=7 Jo sin¢sin2nt dt + jn/4 cos ¢t sin 2nt dt
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Sre¢d el R ud
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sin(4m — 2)x

8 . m[sin2x sin6x , sin10x
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13.4.4 @@ [a, b] TSATEA FfEE SCFEFE TRAD (2R
AN @ fx) SO [a, b] TSAE MR =Sofet siem Face
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TR ieieel 2
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N
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N

QT
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wefie
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T
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TOG f(x) SAFIO [a, b] TTAE MA@ AS AT FAE F(y) AT
[-m, ] SIS AR SR A FAE |

QR f(x) SCAFFO (b — a) 2RAER 2[FE SAFF To1 F(y) Sorwah 2n 2=
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=
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ool 13.4.2 sfammm e sfere wievm 2w oo asifde 3= |

13.4.5 [a, b] TSAE ASTZ® SFEFA (@A RN, AT WS

4, y = Ix + m &SN @71 @ < x < b TG 0 < y < 7 AN ~A7fE®
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O 0 = la + m
R T = Ib + m G Py &

T EER
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weffe («f)
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R

SOl [a, b] TSAE flx) ST (FPNRA (TG 2@
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|
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S
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3 kTt 3" 2kn 3],

oo ] 2D o 3 3 n
{sm4k§ 0}%7{ sm4k§ mcos2kﬂ+mcos4k§
2(-1)F

X i{cos 4k 2 — cos2kn

km 2km 3

1k
—3152;_)2 {cos4k%— l}l

418

|

|



Tedd e (@ zo=

% ii 1)k (cos 4k§ — 1) cos(% kmx — th)

_% %2% (4k7E )cos(%knx)

13.5 FRAR HqE Toe WFE, AT @

13.5.1 ©foat A g $REWE (@@ (Complex Form of Fourier Series)
21 AHfEa oge ST flx) @ FRAF @N0 2=
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SR AOIE
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f(=x) = f(1)

=-f® M
TSI x < 0 (A

2)
(1) @R (2) 7% w6 (A «@ufde 2= @

f (=) == fx)
wiefie flx) @ SN TS |
A, GRY

fao+ 1) =

= flx) AN x G MRYJ 77
@R flx + 1) = 0 = fx) T, TG WA ©fF f(x) SowHH 1 2@ @3 2~fige

AT | SFH0A SRR x = 0 e G0 FPI SPIwe) SR | AN T

ANFR SIS f(0) = 1 =R AN IF© AR Seqwae [ (0) = 1. O
SAFFD G2 SSAE MEHET WoYfe] Siiew FA02 | ToGT HAFHHE FRAD (TS
e T 7G| A0 SN Ao [Bfol (@Fhiiea S e 2@ @7k

424



(- -]

1y 1 1
= 2w =
GoEq El(:‘lﬁ ?{3% T

Jo) =

M8

p (— %) sin 2kmx

1

Twiae 2 : f(x)=% SAFIOCE (0, T) SSAE Alee (WICe [P T | @3
@z Bl o s@ Nw (o) @R (b) @ 9for @as [ a1
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q 2 (0, [) SIS flx) SAFH FRIF PN (=N 2002

G

4 = %j;f(x)cosk%xdx, k=0, 1,2 ..

429



- ;221.[1‘;35’“‘] =0 T4 k T

= U k G|
CEIN an = 0, n=1,2, 3, ...

. _ 201,

=/

e e @z (2Tt 2=
1 cos(2n—1)x
2 ; (2n-1)*

viEF-olCRa FRAF @A (0, 1) JATACE AN-SAR! 4@ W S ATCTSIER
g Yle FEce Al G/ @7 T

Jédex=l{%_1gi2 ,:1(2711—1)4} (1)
@ AT A |
wefie %213{%_711:_?‘2(2711—1)4}
- _%z_%$(2n1—1)4
= 2(2n£1)4 791:2
w e



Twizdd 5 : flx) =
SRR FRAF (TR 2el N afbemif e s@ @em @

F(x) ~ %_ 2a ilmsinﬂm - 1)%)6

L
m=

SN : flx) SCorwha TRAR @NG 7=

f(x) _ i cnein%x

n=—oo

[RE)[C) n=0 =1 +2 +3 ..

1 2! 1 ¢l 1 2!
G cozz—ljl f(x)dxzz—lede+2—ljl adx

a
2

_ a [e—an’ _ e—im‘ti]

T 2nmi
= - Zr?m' [1-cosnm] =0, 49 n U
-__a _

Fejgoeld ¢, = Qm-Dmi’ WA n =2m — 1

431



Todd FRAR @0 7052

oo . T . T
In—Xx —in—Xx
¢yt 2|:Cn€ 1™+ c_pe l }

n=1

. 0
2a o SIN(2m — I)Tx
2m-1)

a
2 m

m=1
TAZAY 6 : flx) = x WEFHIO 0 < x < 2 AIAHA
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[0, 2] SIRAE SE-AE @oiiee (@fice [Efe |
a, by 7 @ dita giam sz 7@ b = 0, (k= 1, 2, 3, ....)

2
AR a =%J0xcosk%xdx

= #(cosk’n—l), k#0

B 8

= - 2 A ke |

_ 22 _
a —jjoxdx—2
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T e (i 2w

(i) ¥ Gx) = fix) =x, T 0 < x <2
GEN G(x) = — G(=x) = —f(—x)
=x, 2<x<0

O G(x) @F ST SCF | G(x) SR —2 < x < 2 STANE FRAF (HFZ
2@ fefa, eme weerwsa (0, 2) SeAE SE-olmR AR (@dice [Efo| qf, b, 92
T =0 =&

a =0, (k=0,1,2 .) ax

22 . W 4 .
] by = —J. xsmk—xdx:—zj usin ku du
_14)&) ﬂaﬂé}]% %TETX sin4%2 0 2 2 Jo
Yﬂg{i - = 4...
T| 1 ;n:l 27 -1 4
_ i(—n‘coskﬂ:)
=27

Srogq e el zrm
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TwigRd 7 : flx) = sin% SCFH0A (0, M) TSI AR (@fice [REfol e 3371
TGS 2 4R og(x) = flx), 4 0<x<m
GEK gx) = - g (=)

= — fl-x), YWY 7w <x=<0

ORE —n < x < T SRAA g(x) SFSOR FRAR @dfice [efebr 2@ fudf
Refe

A, by 9% (AT R THA 4, =0 k=0, 1, 2, ....)

e by = k=12 3,..)

B sin(kr L 1) sink+%)n]
T 1 B I
k—j k+7
8 k+1 k
= S (- K
(D 4k? -1
o el [efs
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Twlgaet 8 : fix) = sinx, os)cs%
= COSJX, <x<
R —0 < X < o

TARE IS SAwFOE FRAR (@dice [igw 77|

TML ¢ 13.4.4 2R [0, b] IFAE WRfRewe b — a HAEF *FgE AwHE
FRoF @ G orfs 3ffe zme)

@Mt a = 0, b =

(ST

Tedd e (@t 2@

2
@A a, =%J.(7;/ f(u)cos(4nu—7t)du, (n =1, 2, 3, )
2

ag = %J:/z f(u)du

wefie a, = —%J'g/z f(u)cos 4nu du
T (/2 .
LR b, =7 [ fw)sindnudu n=1273 )

n
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Brodq

4 2 4 4. 4 ¢m/2
ay _EJ.O f(u)du_f-[o smudu+EJ.n/4cosudu

= %J.Z;M sinu du + %J.g/‘l cos(g - u) du

- %[2—«/5}]

4 2 4 /4 4 ¢m/2
an_—EJO f(u)cos4nudu——E'[0 smucos4nudu—E'[n/4cosucos4nudu

= —% J.:)T/4 sin u cos 4nu du — % _[(74 cos(g — t) cos 4n(% — t)dt

= —% n/4[sin(4n + )u — sin(4n — )u] du

_ 4 [Cos(4n —Du _ cos(4n + l)uf

| (4n-1) 4n+1 0
- _ﬂcos nmcos g = 1H4nl— e 1]
= —%Wl_l{cosnncos%—l}l
R
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. _i /4 . . _i /2 .
g b, = 71:'[0 sin u sin 4nu du TE-[n/4 cosusin 4nu du

4 (m/4 . . 4 (m/4 T .
= _EJO sin u sin 4nu du — EJO cos(§ - t) sin(2nm — 4nt)dt

Ficez. el slam @t zm
4-2V2 + 4v2 i[(_l)n — ﬁ}cos4nx
T n=1

T 16n2 -1

Trizad 8 : Reg ol : Qe fx) S Ost%wwmﬁm|W

5o Afovelisl Bl GF6 TgH SCATS S0 I T SR CFG @ [—m, 1] TSN |
1= Ax + B ; A, B &&= 4t 97 st 2@ 5 St |

f=-—m W x = 0GRt =7, T x = O ¢ = 4x — 71 T

%%W% 4nu)du =0
1+T7

4% F(@) = sinx = sin (S57) 799 —n < 1< 0

cosx:cos(tzn), I 0 <r<m

SEIN A <t <0

= W 0<tr<m

@4l AR @, F(—r) = F(r) Wi F(r) S0 o Do | e F(r) SR
Rfors ew Sorms /@ A @k [l 2@

a
0
7+§1:ak cos kx
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R

ap

ay

ay

2 (m _2. 1
Ejo F(t)dt =

T2

T

4«/5{
T

g ]

2 (m
E-[o F(t)cos kt dt

bl

sinZ 4+ cos X — 1}]

cosi —sin—

%chos(i + E) cos kt dt

4 4

4
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_%[(_N _%}161; -1

PR N YR
= T V26D 1]16k2—1

rogq e el zrm

T

_4-2V2 42 © N 1 B
wiefie f(x)= + ];l{«/f( i) 1}16k2_1cos(4kx km)

cos dkx

13.7 <

Fy = 4= 2J‘ 4\/‘AZ? BM”}WWW cud

Ji53) mﬁ% ‘@W?{WW (-1, T) TS G FRAR (T 2s)fat AR S
fere 2@ @R Goweg PRI T 2@

L J- f(0)dt + (J' f() cosktdt) cos kx

9% (®AT @ETEE S(x) i i S(x) = %[ f(x+0)+ f(x—0)], T2
0 <x<m @& SO) = f0), S(n) = fin — 0).

SR, fx) G0 ST SIS Z0e1 (—m, ) SSANE GF FRAR (ET 2moffer Fomizs
SRS AT FE @R ACHE PRI &N 2@

2w .. m .
= kglsm ke[ f(1)sin ke dt
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S(x) @3 =ffoa @eTe =@

@R S(0) = S(m) = 0.

B. A (WA @R @A (A | WEAFT (@ A wereel (@@ (Half Range

or Incomplete Series)

[0, 7] SRS TS, MEHAET =S ATTFR LG SoFF f(x)-a7 Aze =NH
Egl

2w . n .
Ezllsm nxjo f(t)sinnt dt
S(x) @& @67 o T

WY 0 < x < T
@2 S(0) = S(m) =0
A (G @ SRR (PR (@ T 7@
%jgf(z)dz%zljcoskxjg F(t)cos kt d
@z (@Tfoa @eiweE S(x) M Foife e

W 0 < x <

@R S(0) = fl0+), S(n) = fim — 0).
C. (-m, M) Tolo Sl SEAe Fiaae =dH

1. =[@3& (0,27)

(0,2) OISR TRE =S 2AFTBIG! 21 AHE AFE SATF f(x) 4 FRAR (=T
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. 7 fydi %; cosnx," f(t)cosnt di + %;sm nx[ " f(o)sindr
S(x) €% (WHa @arwe 2

S(x) = F[f(x+0)+ f(x=0)L 727 0 < x < 2m

@) S(0)= %[ F(04+), f(2n-)] = S2n).
2. SR [a,b]

[a,b] TSI MG =S ARl (b — a) 2GR *1Kge T fx) @3 FRAR
MG =@

13 S
Sag+ n;an cos( - (2x—a—b))+ n;bn sin( 52 (2x —a - b))

2 b nm 3
= [ fuwycos( 2 Qu—a=b)du, n=0,12..

S R R Sy e RS2

S(x) @3 (=ffoa @aITa =&

@A aq, =

Wl a<x<b
@< S(a)=S(b) = 5[ f(a+)+ F(b-)

[a,b] TAE FfES FoFEA Ao (HT, AT (=T |
[a,b] SIATH flx) S @M (=NH 202

O K CO I T

—bfa 3 sin kn (g:g) j:f(t)sin ko (2:‘;) dr
k=1
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3. @& (- 1, 1)
[a,b] Al Iffe Tes)felte a = — [ @R b = | A0 AR
[1, [] SIS e *8 AIFT 21 @ 71 Sorw f(x) @3 TR @i

1 - m . T
5 +n§=:l(an cosn7x+bn s1nn7x)

A anz%ﬁlf(u)cosn%udu. n=0,12...

FER
«3 (EFHT @oree S(x) T
SC)=ALf+0)+ f(x=0) Wl < x <

UEI S(=1) = %[f(—l +0)+ f(I-0)]=s()
(0,]) S TE-IF BT € BN (@T | (0,]) SSAe TRHEG WS ATIHIG!
21 FER e SPFS f(x) @7 @FPTEE =TT 2=

l - l
%'[Of(l‘)dt+%;cosn%x'[of(t)cosn%tdt 40 < x < |

A CIaRReT S(x) 20, S(x)=%[f(x+0)+f(x—0], AT 0 < x < |

LR S(0) = fl0+), S() = f(l-)
(0, 1) ST MRE =S 2SI, 21 AR e SoFF fx) 97 A2 @Tfo
TR

— l
%Zsinn%xjof(t)sinn%tdt e 0 < x < I
]

g% (&I @ S(x) 2@
W 0 < x < |

GEN SO0) =S =0

D. wive aifeg sy ‘Tﬁiﬂ? (23| (Complex Form of Fourier Series)

(L, ) =53l MREa S ARSIl 21 /1w *1ge SorFEa $RIF @t
e eFre SR A 9 e |
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f(x) N i cnein%x

Nn=—oo
1 ! —inZx
@ ¢, =7f_lf(x)e I"dx, n=0,£1£2,...

E. AFested Ja| (Parseval’s Formula)
M (=1,]) IS MAES (@ S flx) 97 TRAD E

@ IGANE AN T, OIZCA
ﬁl[f(x)]zdx - l{—ao + Z(a + bz)}

13.8 FENT 2Mie
1. 0 < x < T ST flx) TAFFO 2fegsl, x @7 qJffes @7 Aizw @fi e

s1r110 1n 14x

:—lTC, 27’C<X<TE

3 3
x:Z% GR x = 1 [TMee Aig @A @ [ g

49 m, 3 G offTeT T |

S(%n) = —%n, s(mt) = 0]

2. (A (@ 0 < x < T IGANH ¢* GF TIARA A2 @ (FARA (XN 96 261 IANF

2 « nsin nx
23 (1= (1) ™) L3M AT
Ttl( ( )e)n2+1
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e —1
T

2 « COS nX
¢ — 23 (1= (—1yre™) SO nx
G 7’51( ( )€)n2+1

3.m@wm0<e<2nww%(n—e) SAFF07 FRAR (AT 2=

oo

sin nO
2=

n=1

0 =0«xR 0 =2n M qfbre @A @ree N g1
4. =1 < x <1 A fix) = SO @RI A Fefe

2 12 mcos2m7x
1—2+Emzzl(—l) 5
5. o(x) =0 WY 0 <x <1
=x-1, A1 <x<?2
¢ 2)=0
G O x +4) = 0x), — o0 < x < oo

T Al SormRiva Aew (@FIT ey |

2D 4 o owl om
( kgl[ = k271:28mk7 smij

6. MTST (@74fbta OAB @41 ufb 7|l 7Ees Ssrwiva Si-oimi e (=T
faofar g

}\y
[ %M f(x)=%x,0£x£a
=_nh (x—=0),a<x<lI Afa.h)
T a-1 E=A = &
511
2 H
an=%+sinn%a a ; 5
n2n? a(l—a) 0 B x

oo

2
flx) = Z%R—gsinn%asinn%x/nz]
n=1
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7. MR @

967:(15 2x)(m2 + 27x — x2) = cos x + SO83X  €OSSX oo

32 54

8. Al (¥

SCAFFO PRAR NG 2=

oo

n+l
S(t)l 2 1) cosnt

@ A @, S(0) (AT A0) St wfeAST |
[S(0) converges to f(0)]
O AN [T @

EoEtE ot
ABa s Fe g | (Tea %)
(b)
@TBT Qe fdR g | (Teq %4)
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10. f(f) = 1 (-1 < t < T) SCHFI0F FRAQD (HN IR @O STl (Bessel’s

Inequality) IR @ @A @ 1422 + 32 + - + 02 <

AZTE AR
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