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1.2

1.4

$—F k&AES

HAEH2EER0.20cm , AYR 0. 15sec REAEE RINKE .
STIB: x=Asin(wt +9¢)
RSEEE : i.:chos(wt+¢)
MRE: Ff=—Aw*sin(wt +¢ )
EBFAf: r=0.15s
‘ 2n 2n
AR : w=27rf——r—— 015
Zoa =Aw=0.2 X41.89 =8.38 cm/s
Imee =AW = 0.2 X 41.89% =350.95 cm/s

=41 .89 rad/s

KmE B SMES2 cps THARD , KB AMEES508 » RIE
W ( cps : cycle/sec),
w=2nf=27xx82=515.22 rad/s , £ =980 cm/s’®

Fmx _ 50X 980

A= =
w? (515.22)*

=0.1846 cm

HE 100 cps Bsiilﬂib. REAHESD4.57m/sec , RiRWE,
AY R R MEE
Fnex _ 4.57 X100

ﬁ@iA: e - 22%100 =0.7273 cm
oA B : _
.Z'nlx =(U1.mu :23X100X4-57
=2871 cm/s?
2z . 27 _
b v T T 100 =0.0628 sec

REREES  FRAR O EONRMEH N , L HRL LR AD
HMBM ( beat phenomena ),

_,_.
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4 x1 = Asinwt ;s x2=Asin(w-+Aw)t

1.6
.

1.1
.14

¥x=2, + 2, =A[ sinowt +sin(w+Avw)t ]

= 2Acos%( w+ Aw—@)t - sin;—(w+w+ Aw) ¢t

Aw
= 2Acos 7t - sinwt
2n
%
¢
T

x

o2
Aw
Hig iy Ae'? RREFAE4 + 316,
4 3
z2=4+3:1 = —+ —1
4 i 5(5 51)
=5 (cosf +isinf) 5 31
:Se‘e pa ‘
¢ =tan! Z: 0.6435 rad
VA O RRBERE (2+3i) R (41 )Z M,
(2+3i)+(4-4)
6 +2i =yT0( ==+ — 1)
= i = —_— —
V40 V40
=6.32520 //]zi
6 = tan %:18.43" 6

KRBEE z=Ae*" KL i BYRRE FE REMWI0°

iz=1Ae*"!

T T
=(cos—+isin—) Ae'®’
( s 5 2)
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1.8 KWE@ESe™  Rde™? 2, ERILARMEREARZRE,

m »2:59”/' +4e(t/3
T T T .4
=5(cos—+ isin—)+4(cos —+ isin—
Ceos s 6’ *3 3

=5(0.866+0.5i)+4 (0.5+0.866i)
=6.33 +5.96i
=V6.337+5.067 ¢*
= 8.69¢*?

5.96
6-33

= 43.28°
ERIBRRE —HEZRA :

¢ = 0—%‘= 13.28°

~1

¢ = tan

1.9 RmEPL -9 firEHMEZ Fourier &M,

1.0
- 0o i 2 3r wyt
MmMP1-9
e x(t)ﬁ%(odd)@ﬂ, Soan =0

1 > 0<I<ﬂ'
1 , <l x<2rm

2 T &
b,.:—J xsinnw, td( @it )
TJe

x(w,it)= I businw.t = {
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2 T i
:—2—:{[,[ sinntdr —J. sintrdr |
o x

:_1_[_( cosne) + (cosnr) ]
nw L] x

H

—[ cos2nar —2cosmr +1 ]
T

n—lr— (cos2nr—2cosnmr +cos0)

N

it

—g—( l—coshn:)
nt

4
—_— s n=2m+1 ’
nT
:[ m=0 , 1,2 45 et
0 y n=2m )
4
x = ?( sinay ¢ +~;— sin3w: ¢ +%sin5w.t +oeeeeens 7)

1.10 EH1-9NFEHRYEEEGRB /2 , RE Fourier AN,

i *

i 1.0
T

w, !

x(t) BE (even) BW , .. 0. =0

x(wit) =ao+ I ancosnw,t
=l

a.:%‘[; Irx(u.v,t)a'(u).t)

1 x/32 n/2 t X 4
:__([ dr—f dr+J dr ) =0
2 ° z/2 /2
2

2%
anZ—-I x(wit)cosnw t d(wt)
T Js
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2_ /2 3x/2 2x
:----_J. cosnrdT—J cos nrdr +J cosnrdr)
L] x,

2 /3 3%/2
l r/2 3x/2 “ar
= —[ (sinnr) = (sinnc) + ( sinnz) ]
nr [ /2 3x/2
B I( o ¥ 'sin3mr+ oam ¢ 3n7r.)
= ——(sin - — in— -— sin
nr s 2 2 s 2 8 2
= sin—Z sianr )
nr 2 2
i y, m=4m+ 1
nr
Z 4
= —__’”:4m+3 s m:091)2’ .........
nr
0, n=2m
x(t):%(sinwnt— Slﬂ3w|t+sm5w,t_+ ............... )

3 5
111 K@ P1-11 BiR=AKM 2 Fourier &M,

x(1
v A0

-m [0 2w 3w Wyt

i
i

WP1l-11
B () BEEE, . b0=0

:”_l_(a).t~n’) y D<ot <lnm
x(1) =X
\ %(w‘t—n) , r<wrt<2n
x(t) =a, + Z_la..cosnw,t

~r
do =

% s(aet)d(ot)
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1.12

= EI?J..H z(7)dr

:2—171_—[J...~-1ll:—(r~rr) dr+J;n-:?(r-n')dt]

.[(—%‘+7tr): +(—;:%nr):x]

NI
b

T

li

0D | =

2 r
an = ——J‘ x(z)cosnrdr
T),

ZL[J 1(T—I)+I Rl(r—n) ] cosnr dr
2n . T x T

1 rsinnr cosnrt rginnr =
= =[(-—— ~ — +. )
T ” n ” °
rsinnt cosnr  rmsinmr _**
+( + — = ) ]
n n n f 4

1
= i (cos2nn—2cosnm + cosQ )

0 y n=2m s
m:].',2, .........

y n=2m—1 ,

H

1 .2

“n'rm
cos 3w, t cos5ayt
(cosw, t + 37 + 3 e )

1 4
t)y ==+
x(t) >

n,l

KB P1-12 BrRe@th #hif ~ Fourier S8, D (1.2-4) AZ2HEM
EARTHER,

) xn

WP1-12



5% HAE® 7
w !
] :r(t)=—2'—fr y 0<@,t<2r

o 1
27Cy -‘—f —dr=nr , €ce=—
° T 2

ax
2rc, = g
J; o7 € dr

Qu=tr , do=e " dr

du=dr , v=—" ¢
in

R/l
_ } ¥ 4 ax
47!.2‘.’.: [-_Te-lnt] +LJ‘ e~(nr dT
in ° in ]},

::1(2 p—ixin —1 —aar g
AR I s L

_2ns . 1
—~n—(c052nz—tsm2mr)+F(c052nn-isin2nn~l)
_2mi
n
i
Cn =
2nn
1 i oo e(l.ll
x(t)= —+—
(t) 5 n_}:w " y (nx0)
l l fwg s - tw 1
=4 1 e N 1 eyt -tz
5 27[[ (e e )+ 2 (e —e )
+331_(e‘!ﬂlll -ilwll )+ ......... ]
1 1 ) .
—E—;( sinwat +—sin2et + —sin3w, t +eee )

113 R RE E@M IR rms &,
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1.14

1.15

A
.

{sinw;t , 0<a,t <n

z(t) =
, Rl t<2r

= —I t2dt ————J A'sin*rdr

A®
= I (l~c052t)dt~~a—

o
|

rms =+ x* =

REBLI-128ERZHHE . FEcmaEst, - BETHAFE
5 .5 Zt Fourier {ABEH .

¢
() =22 0<ant <2n
on
xz:((u,i)’
4t
— l an z_z ] r‘;‘ 27 1
T 4 e d e = — [ L =
o 27 Jo 4wt ’ 8#‘[3 Jo 3

%&%11‘¢~ﬁ%&2ﬁwo
B -1 S8R, E@=AYKRBURHE Fourier $IB A

goreeeen)

1 4 cos3w, ¢ coshH ¢y ¢
x(t):5+—n_—;(costh-§- e + — =
Fourier %3 =GR &Y
o= 0, camVa +0F T a  n =0, 01, £2 £, e
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L. ]

=5 -4 -3 -2 -1 0 1 2 3 4 5.

116 R&l1-16 Bin—E& /s> Fourier &8, AEFHcn K Pn YR
HYRRRE , Hpik=2/3 ,

MO0

217 -* —‘-Ilnr}& wit

EPI -16
’ OS’Ullskﬂ'

ke ot <2n

1
woox(t)={ 0

n
2 &
2r
k= ___
3
L
3 1
c, = =
2r 3
= i _“?n— = l ~ E | g. —_—
Cn 27m(e 1) 2'"[((,0537171' xsm3n7r 1)
E’n_l’4’7’ ...... ’3m_2’ ...... B‘if
! 2 _ V3
COS —HUT = —— , sin—nr = —
2 2
) -~ : )
T A S
' dnr

Y=
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1 V3
= T («/_3 3i) , el = pyom
HEn=2,5,8, - s 3m—1 , ceeereenes s
_t v3
Cn — ont "é""f" 1 2 ])'—Z——( 3+l\/-3_)
_ i _ V3
vy (V3+3i) IC»I—ZWr
RT3, 6,9, e I 7 S i

Ca —
2n
— -1 — -1 Cn —Cn
*Eﬁ ¢ tan an tan I(Cn ‘f‘Cn)
¢.:tan"0:0
Br=1, 4,7, R P e
¢7 6! 3 $. =60
tan@. = — == s n = °
2iv/3
E”:2,~5;8, ...... ,Sm..l, .........
—61 - :
tan@a = ———= —/3 , G, =—60°
2i4/3 v
BEA=3,6,9, y By eeeeeeeeens
tan¢n:O s ¢ﬂ:0
On
t-.. o 1 T~ A .
[ J\\\\ "\\\l/’ 3 3\\4\// 5 6\‘
r\\u’/T'_1f\ =1,
1] ] 2 3 4 5 6 7

1.11 miP1-17 BrrR@AEE il , FHARAZAB s HEX . ¥R
EMZEATERABEARK D Er/¢ =1/3 B, RKHE_RF—
HFRIBEZHRS DT
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(1+zr:;§(f>r , BB, mAEK

oo t oo — s —
- 5 m! o143 m(m—1)--(m 'H'l)z,.
n=0 (m——n)!n] n=1 nl
=3
=0 ! | .
. . ! ¢
‘srsinf = fsin @ 1
¢ L6
. r sin @ s
Sosing=
o
cos¢_\/l—sin’¢ e [ty  —————]

. y2
x=/{cosPp+rcosf =441 ——2-2-sin’0 + rcos @

s:Z+r‘—x:é+r—rc050-é[1—(%sinﬁ)’]

1
z

u:ﬁﬁﬁaﬁﬁtl—(%smmﬂ?

co =1
—_ m ll—_l_ — r"" in? —_ 1 r 1 2
cl——n—!—z —2( ?sm )= E(—g_sma)
1 1
(=)
_m(m—1) . 2 2 _’2.3 R
cz = 1 2" = 21 ( 751ﬂ0]

- --{;—(-;—sinﬂ?‘

_m(m—=1)(m—2)

s = 7
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1, 1. 1
wz( 2)( 13 ’?
3x2

o ( — sin@)?*"

vy e ~'-(';—)‘UJ:%1§?JU%‘E§Z<EM

1
Bis=¢+ r-rcos0*£[1~~2-«({;sinﬁ)’——é-(—;—sinﬂ)‘

- —-l-r(r—sinﬂ )e _]
16
9
_err--rcosﬁ—e—f—(L)(——c—osz )
¢ 2
_ . 1 »r 1 r ,
*-7’\1+4 y cosﬁ--z‘ﬂ—coszﬁ)

HAFE L) a0 = ( l+i—%)r
a,=—r
. 17
az_ _— — — MEEEEEEES LRI
4 ¢
Br/l=1/3 B
Loy
%:E.E?SQE' = 4( ¢ :l(.ﬁ) :i. L:_l_
B HHATE r 4 ¢ 4 3 12
1.18 Rm@P1-18 M ER 2 HE,. Xe=0.10 . FikEE A
s BEGTAORER ST
xt = 1 x2(¢t)dt

\!‘ﬂ

(f dt+J dt)

» |l
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= ( T—+—T T+—2—T)“kA’

é’k-~0.lﬁ§ , 1 :
7 =0.14° , A‘—_] m ﬂ
rms =J%° =0.31624 ' w— o
EBP1-18
1.19 KRB P1-11 BrRr=AREN YL E,
@ x(¢t)
1.0
—3rt/\—:r/ |0 ® 27 3 “rt
wyt

(1———) y0<ent<rw
x(t)=

w, ¢

(——— 1) , a<e1t<2n

2t r?

2-1~_+ » 0Lt <2, Qwit =1
?

_f:—.f (1———+ z)dr:%

23 rms ERIINEEERES+0.5Db , EEBHED.Y rms 5 2.5mm
s U B8, RERTRYE S BEN,

W Db(+):2dlogn(—;~>:0.5
x(+)
2.5

x(+) =2.5x1.0593 =2.6481
error(+) =2.6481 --2.5 =0.148(mm }

e.5
=107 =1.0593

Db(—):ZOIOgm(j—o)-O.S



