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Y = A sine = Asinwt (4.2)

Y
H

x

s



X = Acoat Y = Asimt (4.31

Z = xiiy = A(comt + i simt)

= A ,iwt
(4.41

= A ti(coswt  + i sin&) (4.5)

k&ummmam~5  (4.5) "nn A wcosd &,vhi~  dy/dt'

w-ram75  (4.2)
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f  interval =*

t----d

ti4,1u9n;  = im (dt
cY)2 "= -$ mB2cos2wt (4.7)
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a
f(x) = -z" + ,a cosx + a2 cos 2x + a3 cos 3x +

. . . +b , sin x + b2 sin 2x + b3 sin 3x +

‘......

3
(D

=
2 + z (an cos 17x + bn sin nx) i4.111

n=l

f(x,)  + f(x2)  + . . . . . + f(x,)  *'

n (4.12)
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[f(x,) + . ..* + f(x,)] Ax
n AX (4.13)

d~~$hta~  f(x)  hk~~  (a, b) = b f(x)dx/ b-a (4.14)
a
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R x K
L aa
2n I f(x)cos nx dx = 2 22 1

1cos nx dx + a, 5 J
cos x cos nx dx

-X -X--A

+?A jcos 2x cos nx dx + . . .

n
t
2n I

cos2nx  d x  = t
-x

n

a 1=-
n ll I

f(X)COS(nx)dx (4.19)

-1

m=imF;~  bn t57fpwni5  (4.11) &u
” I 0

sin nx llR3Mlfllldtl

n
b =+
n I

f(x) sin nx dx (4.20)

--II



t

0 -lx <x0

f(x)  =
1 O<x<n

TnElii f(x) ihw 2n + 9inmni5  (4.19) m:: (4.20)

MI an LM::  bn IFki

I

a = 2.
n n I f(x) cos nx dx

-I

0 I

= 1 0.  cos Ix dx  + 1 .cos nx dx
I [I / I

-n 0

1
%

= I I cos nx dx
0
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=

!

1 1
II

ii  *ii sin nx
I

WiMSVU n# 0
0

1.x = 1 i+-w& n = O
f

fib& a0 = 1 tw an &@I  = 0

I

b =$In f(x)  sin nx dx

-X

0

= A.
I C!

L

o . s i n n x d x  +
I

1.si.n  nxdx
I

-n 0

n

= 1
n I

sinnxdx = x1 [-s!u]n

0 0

' [(-1)"  - 1]= --

n"



1 7 8

P

; -nsx<o
f(x) =

sin x OlXLn

i%l 9intwfm  ( 4 . 1 8 )

x

a = I
0 x I

f(x)dx

0

= 1
x 1, f(x)dx + i 1f(x)dx

1 0

a 1

I
sin x dx =

x
; [-cos x ] =

0 0

3iniW-m  (4.19)

II

a
1

n = i I
f(x) cos l-lx  dx

--x

11
= 1

I
sin  x cos  nx  dx

1
0
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1=- - -
x I 2 ( l-n

1  cos ( l -n )x  + co;5;+n)xl  ’
I 0

1=
-‘z; I

coda-nx  I
l - n

+cos(n  +m)
1 +n - (7&i  +&)I

= _- cos  m
a,(-- +

-cos rm
l - n l+n -$

1 + cos nl=
1: (1-n’)

I[

0; n =l ; al = + I
2 =sin xsin x cos x dx = 7

I
co c

0 0

m-mm5 (4.20)

I

bn=flf(x) sin nx dx
-X

x
1=-

\ sin x sin nx dxx
0

= 1 1
f2(

sin(l-n)x
R l - n

_ sin(l+n)x ) a
l+n I

0

= 0 ; nfl

Y

07 n=l,

x

bl +.
I

sin2x dx
0

bl
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I
,4I I

( j - cos 2x) &
2

0

; If(x)ldx 4 ;Mdx = 2rM
--I[ -X
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f(x)  = ‘II -x<x<o

= X O<x<r

i&i mmni5  (4.18) a0  = + (-nldx  + ixdx]=  -5

-x 0

0

i17niwni3 ( 4 . 1 9 )  an  = .I.
D

(-n)cos  nx dx +
x i Ix cos nx dx

-x 0

1= 1 (0 + cos nn2 u-  2)  = coy;  -1

aZn = 0; aznml  = ,(2~f,,2  ; n = 1,  2,  3,...

x
0

o-m.m~~  (4.20)  bn = 1 [I (-x>sin  nx dx + /x sin nx dx
1

-u 0

= : (f - f-  cos na- En cos nit1

= $ (1 - 2 cos nnl

f(x) = -;;- z,,, x 2- ; cos --  3x - 2 &gI 32 1 $ + -*--

sin 4x+~s~x~~+3~  -4+“’





x
-ti

e
-ix dx + . . .

-II

-I[ -x

x

= cn - +y J dx = C,,

-1[

ll

cn = & jf(x)e-- dx

-ir

(4.22)
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Qltli%JfIl5  (4.22)

0 11

cn = +* /e-" 0. dx + & [e-”  . 1. dx
‘I 0

x

e -hX
=-a,. win  = -&(eI

-inr - 1)
0

a0
&& f(x)  = c C&elm

--a0

j.x  &c  six
= $+& (7 +$ +f + . ..I



=-$ +$(sinx+{sin3x+...)
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a 21
L

cn = 21 I O.dx + b / 1 .e-hx’Ldx
0 &

21

=J-a
-inrx/~

I
1

211 -inn/J! = i-KK
(e-2inlr-  pK>

R.

0 n LihlapI~ # 0
1

= -y--(1 - P-y = I 1-7inlr n 1 9’  UtEGi
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m

a+ C
IlKX

0 n= 1
an cos-

e
&

Tnki  a0 +-
1 f(x)dx

0 \

e
2

an =R I f(x)cos(~Mx, n = 1, 2, 3,...

0

K
. 2= -

A I x cos nx dx .

0

= - -";i (1 - cos l-m)
nn

0
z+ c. -2
2 I:

n=l m2
(1 - cos r-m> 3 cos I-lx
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F(x)  = f(x)  , o<x<li!

Odd

03
a +0 c (4.38)

n=l
an cos EJ

1

Tdi a =
L

0 4 /f (XMX
0

a 2
.l

=-n t / f(x) cos = dx =
0 l.

n 1, 2, 3,..

F(x) = f(x) , o<x<JL

= -f(-xl  , -22xX0
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m
z bn sin=

n=l e

T”Uii bn = f(x) sin y dx
0

I I

nl=imq-nu  (4.38) LLt3: (4.39) t%mai nmfrwda.la~

( h a l f - r a n g e  ercpansion) ?JDJ  f(x)

I
bn = $2 f (x)  s in  7 dx

0

1
2=
?, 1 x2sin  nnx  dx

0

bn = -4(1 - cos ml > _ 2 cos nn

n3n3 n n



I
2
iii

=

2
- Fi%

l
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l/524
~maunW4.34) b

n = 2(524)  / P(t)sin(524nnt)dt
0

l/1048 l/524
= 1048 j sin(524nxt)dt  - s(1048) / sin(524nnt)

0
l/1048

cos rn- 1 co.52 7 n$ - cosy

= 1048 - 524 nn 's 524 nn I

=-2 (- 5 ~0s f) + 1 +i cos nt>
nt

b, =+.$,  b5 = 1 1
3I -5

,

b2. = tn . 2 b6 =

.L
b3 = 3x - +

cl, 1
b7 = 7x - &

,
b4 = 0 b8 = 0

&& p(t) = j& (sin;524rt)  + 30 siy524At)

+ sin(524.3xt  + sin(524.Lt)  + -..
3 5 I



1 9 8

n = 1 2 3 4 5 6 7 8 . . . . , . .

W&J&~~= 1 225 l/g 0 25l/25  I/49 0 . I . . . . .
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f(x) = g(w)elm dw

&T(W) = $ /f(x)emiwx  &
- --o

(4.40)

(4.411



(D

g(w)  = k / f(x)(-i sin wx)dx
-0D

LiLl&  e= = cos wx + i 'sin wx f&ma-m  (4.40)

aD

f(,x)  ='
/g(w) (iwx + i sin wx)dx

--a,

b

= 2i
I g(w) sin wx dx (4.43)

0

~wlu g(w) illfK4aml5 (4.42) adhP(unl5  (4.43) ;Itji



(Fourier

0a
g,(w) = 1r, fs(wal wx dx

0

m

g,(w) =  $
I-I

f&w>  cos wx dx
0

-1 0 1

f(x)  = 1 ia [XI < 1



202

0 1

g(w)  = & /f(x)  e-imh  = & / e-imdx
-Q) -1

I
1

= 1 --i”
2x -lw

= 5 $y2i eiw

- 1

sin w=
7

f(x) = +k.$ $- dw

,

= 1
I J sin w(cos wx + i sin wx) dw

W

= 2 O”
I

sin w cos wx
I W

dw

0
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f(x) = 2 +
OD

x
n=l

(an cos nx + bn sin nx)

i!.L&I  a0 = n i f (x>dx
-=

an = + j;(x)cos  n x  d x

-I

ttn: b, 1= -
I
f(x)sin  nx dxI

-I



2 0 4

-I[

C t
n = 2n f(x>c+=  dx

f(x)  = 4 +
m

nnxx (an cos”~  + bn sin-
1 1 R)

M%l  f(x)  =  e” nc ,innx/P
--o

e
rib an = 1

L If(x)  cos=  dx
-L L

bn =  ; (f(x)  sin*$  d x
-1



2 0 5

f(x) ,s,Iy,;&~~ f c-x> = f(x)

f(x) ‘ifu~<;n/exldo; f(-xl = -f(x)

f(x) = /g(w)elwx  dw

g(w) = + If(x)  eWiwx dx



f(x) = -k

= k

lib -1 <x<o

lib O<x<n
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V(t) = 0 -T/2  < t < 0

= E sinwt, 0 < t < T/2

LlR,” T = 211/u

\

13. fhlU"'l~ f(x) = cosx ; -n/z <x <n/2
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14. ““%UfilclY f(x)  = x IXL 1

= 0 1x1> '


