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0000000 @b) 0000000000000 10000000000 OOOODOO
Ut l1dggooooob t=0000 z=1000000O0O0O0ODLDOOOOOO

() 00000000 ((2a) 000000000 4400(2b) 000000 PDFOO 4.2
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1 1 1 1
flt)= 21 sin(wt) — = sin(2wt) + = sin(3wt) — — sin(4wt) + — sin(bwt) - - - - - - (C.1)
m 2 3 4 )
000 2
YT

0000000000000 00000OO00O00o0ooOOooUooOoDOooOoooo(c.y)
gbooboobooooon C.2DDDDDDDDDDDH:gDDDDD

sind cos0O0O0DOOOO0DOOOO C300D000O0O00OOOOODOOOODObOOO
oooooooooOooooboboOoobOooooboOoopoo ciogoopooobpoooo

ubobooobon cosbonono onoonoo

! Jean Baptiste Joseph Fourier 000000 000000000000000 (1768-1830): 000000
oooooooao
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(C.1)00U00sinwt 00000000000 DO0O00O0DOO0000O000OOsin2wt O
02000000000000 snnwt00On000000O000O(C.1)00 sin00000O
Ubo0obodbO0cos DOODOOOOODOODODO
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0O C2 OD0OOOOOoOOoOooDOoOoooD

C2 ODUOU0ODbOODOOobOO

00000o0oo0o0ooD f¢)000 TOODODODODOOOODDODODODUOODOOOOOO
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f(t) = D+ Ajcos(wt)+ Az cos (2wt) + As cos (3wt) 4 -+ - - - -

+ By sin (wt) + Basin (2wt) 4+ Bz sin (3wt) + -+ - - - (C.2)
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(a) cos OO O (b) sin O OO
0 C3 O00O00oooooooog
ggooooo
1 T
D - _1/ £t dt (C.3)
T 0
2 T
A, = —/ f(t) cos (nwt) dt (C.4)
T Jo
2 T
B, = f/ f(t) sin (nwt) dt (C.5)
0

DOOO0O0O0OO0OO0ODO (C3)0D00DUUO0OOOO0000D0D0DUOU0UOUA,Od0 B, OO0
(C4)(ChDO000D0UOUOOUODUDOLDDODOUOOMmONn 01000000
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/T sin(njwt) cos(nowt) = 0 0O (ni0 ne000) (C.6)

0

/T sin(njwt)sin(newt) = 0 O (np #n000) (C.7)
0

/T cos(niwt) cos(nowt) = 0 O (ny #n000) (C.8)
0

0000000f()-¢() 000000 000000MO0 f(1)0 g¢(t) 000000
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0000020 000000000000 (C4)(Cs 0000000000000
O00000A,0000000000DO(C2) 0000 cos(2wt) DOODOOt=000 T
gbobobooooooobbobod

/T f(t) cos(2wt) dt (C.9)
’ T
= / D cos(2wt) dt
0

T T
+ / A; cos(wt) cos(2wt) dt + / Ay cos(2wt) cos(2wt) dt + -+ - - -
0 0

T T
+/ B sin(wt) cos(2wt) dt + / By sin(2wt) cos(2wt) dt 4 - -+ - - -
0 0

0000000 (C6)(C.7)(C8) 000000000000 0000000 000000
00000000000

T 1 dwt
/ Ay cos®(2wt) dt = Ag/ 1+ cos(dwt) dt
0 0

2
_ A2<[3r+[sin(4wt)r>
21, 8w 0
T
goodoon
2 T
AQZ—/ f(t) cos(2wt) dt
T Jo
goodoon

Cz21 0O0OOOOOO

gobobooobboboob nOo0obOO
A,, cos (nwt) + By, sin (nwt) (C.10)
gogooobobotoooobdooooobobbuoooon

C,, cos (nwt — ¢p) (C.11)

0000000000000 D00D0DD0O00O0000000000000000000000000
gbooooooboooobooboobooooobOooobobooobo100b0b0bobOobOooOo0oooOobOoboboOon
(-1,1) 0000000000000 000D000 (—w,0) 00000000
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C, = A2+ B?, On = tanfl% (C.12)
A, = Cpcosdy, , B, = C,sing, (C.13)

(C12)C.13)0ooo0 c40000000UDOODOOO0DUODODOOOOOOOODOD
gooopoooot=000000000O0 A,0 B, 000000O0O0OC,0000O0DO

A

0C4 A,,B,0 Cn,¢, 000

C22 UODOODOOOOOOO

ogoboogobobooooboooobogooboooobooooboboooobooo
gbooooooobooon
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0 C5()0000 (squarewave) 0000000000000 OOOO0OOODOOOO
gooooooboo

ft) = % {cos (wt) — %cos (Bwt) + %cos (bwt) — %cos (Twt) + - } (C.14)

H=700000000000000000 ChMb)0000000sin000 B, 00
0 00000000000000000000000%000000n00000000

1
ugboodo —oooo
n

T
0Ch() 000000000 cosUODODOOOOODOODODOOO ZDDDDDDDD
gbooooboboooobobobooogoboon

s

ft) = i {sin (wt) + ésin (Bwt) + %sin (5wt) + %sin (Twt) 4 -+ } (C.15)
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0O Ch5 ODODOOOOOODODOOOoOogo
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00000000000000000 ¢, 000000000000000
(C.14)000000000000000000000000000000000000
0000000000000000 C.600000 (C.14)00003005000000
00009Y0000000001900000000000000 C6(a)(b)(c)00000
0000000000000000
000000000000000000000000000000000000000
0000000000000000000000000000000000000000
0000000000000000C60000000000000000000000
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4Josiah Willard Gibbs 0 0000000000000 DO0O(1839-1903): 00 000000000000
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f(t)

t/ T

() 5000000

(b)90 00000

t/ T

(c) 19000000

t/ T

0 C6 ODODOODOODOOOOOODOOOO

OCT7 DOOOOO

BRI D g

ETMES L, K
A EETELADL 7
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0 C.8(a) DO OO (rectangular wave) D00 00O A/T O duty factor D000 00O
00000000 duty factor =05 000000000 C8O0000O0OO0OODOODO
gogboboobobooobboobobbobooobboo t=000bbO0O0ODbDbDOOO

simn 000 B, 000000

goo

d=A/T

— dH (C.16)
B sin(nmd)

= 2ag™ " (C.17)
=0 (C.18)

(duty factor)
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0 C9(a) 0000000 (triangle wave) 00000000000 O0OOOOOOOO

SH 1 1 1
ft) = — {cos (wt) + 32 008 (Bwt) + 52 €08 (bwt) + g €08 (Twt) 4+ -+ - } (C.19)
8H
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