oy

19990 10

a O
L coooo] 1
2 0ooooood] 3
B 0ooooood] 5
8
M1 00000 ... 8
42 00000000000 - o o oo oo e e e e s 9
b _Cooo] 11
6 OooooOo] 13
lr_oooooood] 19
22
B1 OO (BB)OOD ..ottt e 22

©O00 00

god
e 10 UUJ0OODUDUDOODOUDDODO 7 ODOODDO (DTOO)
e 0 00DODOODUDDOOO 8 DUDDOOO (ODDOODO)
e APOOODOMITOO ODOOD (OODO)



1 00000 1

1 ODOoogd

00000 ( wave equation )
Ou(x,t) 1 0%u(z,t)

0x? v2  Ot?
go0oooooo0oooooooooboonooo

=0 (1.1)

uob0o Ooboooobodobboo oOO0OO0OO0OO0OO0OO0DOO TOODOODOOODOOO 2z000,0
00000000000 (00)000000000000000000O00D0 w000 000
t0o0000 w=wu(e,t) 00000000, 0000000000000 O0O00O, 000000000
obooooooooboo

Tq

00 z0 z+462 0000000 PQUODDOOOO,000000DOOCOOPQLOOOO FOP
000000 TpO QOOOOO0O0 TQUOO F=Tp+TqOOOOTp O TOOOOODOO
00,00000000000 FOOOOOODOODOO 2000000000 2000000 6(x)
oooo, Ty, ToO 2000000 «000000O0

(Tp)y = —Tcosb(z), (Tp),=—Tsinb(x)

(Tq)s =Tcosbd(x +dz), (Tq)y=Tsinb(xz+ dx)
gooono
F, = T(cos 0(xz + dz) — cos G(x)) ~ 0
F,= T(sin 0(z + dx) — sin Q(x)) R~ T(tan 0(z + dz) — tan 9(3:))

OO000DoOoO0,000000 60 200000000000, cosf~1,sinf~tanf 000000
PQUODODOOO 00000000 Otand00O0DOOOOODOODOOOO

tan0(x) = uz(z,t), 000 wux(z,t)= du(z,?)
ox
goooooon
Téw g (T + 02, t) — ug(x,t) sc—0 Téxaux _ T5x32u

ox ox o2



1 00000 2

0000PQOOOO0 ¢é2000,«0000000 §%w/6t200000,000000

0%u 0%u
ooo ) )
0“u 1 0%u
_ -z 7 = /T 1.2
0%  v? Ot? 0, v i (1.2)
oood

ooooooo 0O L0000 SOo0oo0o0o0o0 FOOOOOO,000D00 LOO0DDOOO
O06L0O FO LOOOO SOOOOOOOO,00000 1/E0OOOO

1 FL
L=——"
'L=%7%
00000000000000 f=F/S0O
5L
f=E- (1.3)

0000f>000000000 f<0000000000EOOOOOOOOOfOO0000OOO
00000000,00000000000,0000000000000000000000000
(00)o 0000
0000000000000000000 20000,00000 00000000000
wz,t) 00 00000000000000000000, 000000000000000000
000000000000000000000000 L=R0O00 0 24+Ah00000000
SL=u(z+ht)—u(zt)00000000000,20000 f(z,t) 0 @3) OO

w(x+ h,t) —u(z,t) hoo E%
h Ox

flx,t)=F

oood
0+ 00000000000000DO0CO0O0O0O0O0 FO 20 2+46:000000 fOO
gooooo,000oogg sgood

_ CJOf o 0%
F—SU@+MJ%J®M)—%%&F¢WQEM

00000000 (0000000000)0 p0000,00000000 pSé2000,0000
ou/0t? 00000,000000

pSéz%:SE%éx
googoo,on , ,
%f%%:O, v=+/E/p (1.4)
good

00 0oO0oooOooooooo (L),oo M),00 (T)OoOoooOooOoUOoOooOoOO,0000
000000 (00000)00000D0D0000 LT-'000,0000000000000004d
000000000 LT 200000 =00 x000 0000000000 MLT-2000000
gbobooboboobobooooboobooobooboooobooooobooooboooobooon
oboo,0000boooboobooooooobooooon



2 00000000 3

2o 000000000000 0000000s 0OOO0DOOOODOOOOOOOUOOOO
ML-'O000,7T0000000 MLT-2000000000,T/c0000 MLT™2/(ML™!)=L2T"2
00000,v=+/T/c 0000 LT-}, 0000000000004 00000000000,
gboooOobooooboooooobooo«OO0bOO0O0o0OOoboooono

011 0000 PpOOOOOOOOOO, VE/pOOOOUODDOOOODDOOOOODODOOOOO

2 JUogoooon

00000 @I0000000,0000000 (superposition ) 000000000000 OO0O,
up(z,t) O ue(x,t) 00D0O0,C; 0 Co0 2,t 0000000000000 Cruy(z,t)+ Coug(z,t)
gogoooo

(CI)oooOoOooOoOoOOUOOOODUOOOoOOoUOOoOoo

FAFEN (0 10y 10y
0x? 2 Ot2 T \ox T vt &zrqzvat ’
goooo

0 10 ou 10u 0 10 ou 10u
Qm+vm>“:mﬁwatzommm Qn‘va)“:&fmatzo (2.1)

000 @I)00000000000 f(x)O0OO0O0 20 z—ot 000000 f(zx—ot) 00000
y=x—ovt 000400

Of(x—wt) _ Oy df(y)
or Oz dy

00000 fiz—vt) 0 @O 0D00000000000000 gz+0t)0 @0 2000000
0000000000,0000000000

Of(@—wt) _Oydf(y) .
a1 = dy =—vf'(y)

=f'(),

u(z,t) = f(x — vt) + g(a + vt) (2.2)

0O @I)oooo0,0000000oooooooo
OO00o0opooo000opooo0o0ooobtda=a—t, =+t 00,20000000 z,t
Oo0O000 o, p000000000OO

Ju Oadu O0BOu  Ou  Ou

9z 0zda 9108 0a 0B
0%u O 0u 0 0u *u *u 0%u

92~ 9adz  050r 0o 0 ' “9adp
ogoood
du_dadu , 0Bou _ du, o
ot  0tda Otop Ja ap
Pu__,00u  00u_ , (0% Ou_, &u
o2 Oa Ot oB ot da?  9p? oo dp
gooono

0%u 1 0%u 0%u

92 2o ‘daap "



2 00000000 4

ooad 5 5
’U,g u
— =0 oon = —
o , ug(a, B) 8
ug(e, 3) 0 « 000000000 00000 ug(e, /)0 pO0OO0O0OO0OO0O0O0O0O0O0 a(p) O

oono

usla B) = s = a(9)
ooo
o) = [a(p)ds
ooood
55 (e =0

0000,u—g(8)0 a000000000000 f(a)0OOO

u= f(a)+g(8) = f(x — vt) + g(x + vt)

good

G20 IH)ooo00o0oo00o0o00, 00000000000, 00Dooooooooo f
0¢00000000000¢t=000000000000 du/0t00000 g(z), p(z) D000
oooOo,00000

ou

u(z,0) = f(z) +g(x) = q(x) , —

| = @) (@) = pla) (23)

t=0

DDDDP@y:/p@MxDDD,DQDDDDDDD—wﬂ@+wﬂ@:P%QDDDDDDDD1

oH 1 1 1 1
o) =5 (s = 1P@) o) = 5 (ato) + 1P ) (2.4

00000, @2 0000000000000000000@4) 0 @)O0000oo0

u(x,t) = %(q(z —ot) + q(z + vt)) + % (P(:c +ot) — P(x — vt))

= %(q(z —vt) + q(x + vt)) + % /::tp(y) dy (2.5)

00000 @3)000000000000000000000000
00000000 @)000000000000f(z—v)0 f(z)0 000000 vt 000
00000000000000000000 v00000000, f(z—ot)0 00 f(z)0 200
000000 v000000000000,g(z+vt)000 g(x) 0 2000000000 »000
0000000000000000000000«w0000000000000,0000000,0
00000000000000




3 00000000d 5

000 f(zx)=Csin(kz+a)0000
flz£ovt) = Csin(kr £ kvt +a) =Csin(kz twt +a) , w=kv

000000000000 00+ 0000000000000 00, w0 20 A=27/k000
0000000000000 ANOOO ( wave length ) D000k OO0 ( wave number ) 000
(27/A0000 1/A00000000000O00)000,2z00000 «0 ¢t000000O,¢t0
T=27r/w=\vO00000O00O0O0O0OO0O0O0OO0O TOOO (period)0000000 ( frequency )
Ov=1/T=w/2r=v/A0000w 00000 (angular frequency ) 000000000000
ggjodoooooooooobobbobob,bbbbbbbbbbodddoooooL R
good

000000000 ¢t+=0000¢(x)00000000DO,00000000000000O00OO
000 u(z,0) = q(z), du/dt|,_y=0000000000 @HD plz)=00000
1
u(x,t)z§(q(:c—vt)+q(x—|—vt))

000O0¢(x) 000000 ¢(z)/2000 v0 200000000000

3 Juoboobgd

ggd
u(z,t) = Asin(kz — wt) = Asin(k(a: - vpt)) , vp(k) = ——=

0000000000000 000000D0 wk)=vk0000,000000000000000

0,000 wO £000O0COOO0COOO,00 v 0OOO kK 0000,0000000000
00 k(r—vpt) 0000 60000 z=v,t+6/k 000,00 0, 0000000,00000

00oO0o0o00,000000 0, 0000000000, v, 00000 ( phase velocity ) D000

27 /ok

00 k0000000 2000000000000
u(amt):Asin(kw—wt)+Asin<(k’+6k)x—(w+§w)t>
gooooooooOOooOo0bOo0ooOdoOoOooooO0obOOoO0boOUU0bOOonD kooboobooboo 20

gobooooo, bbb oooooboon
a+f a—pf

5 COS B)

sina + sin 3 = 2sin



3 00000000d 6

ooood
u(z,t) = alz, t) sin((k +6k/2) — (W + dw /2)t) (3.1)
ooo

B dkx—dwt 0k (x — vgt) 0w dw
a(x,t)—QAcosf —2Acosf, Vg =51 N

00006k, 6w 000000000, ¢t00000000 a(2,t) 0000000000000,
@D 0 a(z,t) 000000000

sin((kz +k/2)z — (w + 6w/2)t)

00000000 a(e,t) 000 47/0k 0000 4n/fw 0000000000 DOOO0OO,0000
goooooooooo,0000doooooooooooo0o0O0O0O0O0O00D0D0D0,00 vy O
00000o00o000000o00000,v, 0000 (group velocity )00 0000000000
000 wxkOODOOO v, =0, 0000000,0000 v,#2,000,0000000000
oboooooboooobooboonog
goog,bgbobgo2000b0obgooboobobo,oboo,0o0oboobooboon
oboooooobooooo,obo0oooooobooog

u(z,t) = A/_Oodk exp (— & (k — ko)?) sin(kz —w(k)t), a>1 (3.2)

0000e000000000,k0 k,000000000,0000000000000 0~ k—k)* =
el 00000 |k—k|=1/c000000000000,0000000000000000,00
lk—ko| <1/a00000000000000 k=k 0000000000000

dw

w(k)%wo—f—vo(k‘—ko), goo wo:w(k0)7 UOZ%

=ulk) (3.3)

0000 (wxkOOOOOOOOOOO ),KF=k—-k OOOO

u(x,t) ~ A/ dk' exp (— a’k?) sin(kox —wot + (x — vot)k’)

oo

= A/ dk' exp (— o’k'?) {cos((x - vot)k'> sin(kox — wot)

— 00

+ sin((x - vot)k;’) cos(koz — wot)]

NG

= a(z,t) sin(kor —wot), a(z,t) = TA exp (— (z — vot)?/4a?) (3.4)

goo
/ dre™ " cosbr = VT eV /4a? , / dze™ " sinbx = 0 (3.5)

e ! oo

0000 (0000 )0



3 00000000d 7

000000000000 a(z,t) 0 |z—wt|<2«00000000000000000,0000
@) 000000000000000000000000000000000000000 ( wave
packet ) 0000 00000000000000,00 a(e,t) 000000000000000,
a(z,t) 0 z—vt 00000000,00000000000 v 00O0000w,>v 000,00
00000000000000,00000000000000,00 a(,t) 0000000000
0000000000000000000,000000000000,0000000000000
0000000000000000000000000000000000
«00000000,@E00000000000,00 @IH000000000000, u(z,t)
0@4)000000000000000 a(e,t) 000000000,000 dw/dk 0000000
00000000000000000

v, 000 k0D00000,00 (dispersion) 000000000, w 0 k,0000 v, 0 kO
0000000 (dispersion relation ) 100000, 00000000000000000000O0
00000D0000000000000000000 »,00000000000,000 ¢/v, 00
0000000@EJY00000,000000000 k000000,0000000000000
00000,0000000000000000000@4)00,00000 ¢ */4*goooon,
000 @3)0000000000000000,wxk000,@3)000000000,@A)00
000000000000

u(z,t) = f(x —wvot), flx)= ?A exp (— 2% /40”) sin(koz)

000,00000000000000000000000 @@)0000000000000000
0000000 @)O00000000,00 f(z),g(z) 0000000
0000000000,000000000000000 (0000)+4(z,t)0 «0000000

00 i
B P
(&ﬁ+;&)w@ﬂ=0 (3.6)

00000000000000,wxk?000 (0000)H)00000000 1000000000
gb,gobodgboodg.uobooboobobboboobo,obbobooboobaooban

0? 10

0000000000, 0000oo0oooooooo,¢(xt)y 0000000



4 00000 8

4 00000
4.1 00000
ocoooobooobol1ooooocooooobooooooo,200,300000000
82 92 1 , 1P
gobooboooboobooboboboobboobbobbo1obobbobo
Pu 1 9%

02 02 912
000000D0@EID D00 20000 ¢t0000000000000

=0 (4.1)

u(z,t) = X (z)T(t)
goooobooood
u  d*X 0%u d*T
cer_t4r T2 fadlill
ox?  dx? ®) ot? (z) dt?
00000,0000 @)oooUo XToooo
1 d?’X 1 1 d*T
- = - - (4.2)
X(x) dz?2 02 T(t) dt?
goooooobbbDb «.0O0D0DOO,000¢+000000000,zDb ¢t00000O0O0O0OOO
0,2)0000 z t00000000000O0O0DO0DO0O0OO0O0OODOO0OOUOOOOOO,¢+000O0
0000000000000,000 :000000000000000000 —-k20000
d*X d*T
dz? dt?
000000000000000000,0000 Cx, Cr, a, 00000000

= - kX, = —k*°T
X(z)=Cxsin(kz+a), T({)=Crsinwt+0), w=kv
OOoopooooono c=CxCpr0ooon
u(z,t) = Csin(kz + o) sin(wt + F) (4.3)
ggodobobil1bobbbooooooboo
: . 1
sinasin g = 5 (cos(a — ) — cos(a + ﬂ))
DOw=kvDOOOO
C
u(x,t) = 5 [cos (k(:c —ot) +a— ﬁ) — cos (k(:c +out)+a+ ﬂ)} (4.4)

00000,00000000 f(z—vt)+gz+0t) 0000000000000

E3) 000 Csin(ks+a) 0000000 sin(wt+4) 0000000000000000000
00000000 (stationary wave ) 00 00@A) 0D, 0000000000000000 200
0000000000000000,00000 20000000000 cos(k(z —vt) +a—8) 0,
0000000000000 — cos(k(z+vt)+a—4)000,0000000000000000
00O0O00sin(kz+a)=00000 0000000000 «=000000000000 ( node
yoooo



4 00000 9

t+to

4.2 0O000O0OO0OOOOO0

1l0000o00obooooboobooboooooon

O (x,t) 12 9%(x,t)

ih ot 2m  0x? (45)
gooooooooo
Y(x,t) = f(t)e(x)
oood
LR o) -
ft) d — 2me(x) dz2
000000000 wODOnO
d*p(x 2mw df (¢ )
A _ 2w, YO s
ogoood
o(@) = Ce*™™  f()=De ™, k= ?%E (4.6)

kOOD0O0O00O000,p(x)02z—0ccl00 x——-—0co000000000000O0OOO0OOO
0000000000,k 000000w>00000000@EB) OO

e
T 2m

W(z,t) = Aexp (z (kz — w(k)t )) , w(k) (4.7)

O000@EB) OO0 ef** 000 k>00000,000 k000000 40000000000
O, ¢ 0 sinkz,coskse 00000000,0000000, exp(+ike) 000000000000 EXD)
00000000000

Dk _dw Bk

w
R am Tk w2t

vp =
oooad

B2 ooo0,@EDHoO0oOoUDO

e
T 2m

V(@ t) = /_ deA(k)exp(i(kx—w(k)t)), w(k) (4.8)



4 00000

10

0 @) 000000A(k) =Cexp(—a?(k—k9)?) 000, @I 00000000 ODOOOOOO

go

ht
2 2 . ; 2
« ( 0) IRT sz

e lp L fo 4 2+L ; (ko — t)_i (t)_1+-i
e a \""" 202 a(t) b Vo = Go a2 ) T “oma?

goooo

o= g (0= )] [ [ (1 (5 |

—O 1 . I2 o0 —a2ak?
= Cexp o z(kox—wot)—@ dke

000 2 (000 Re(2) >0)000,000000000

/ Me“*:vq
o z

Y(z,t) = g % exp Lz(lt) <Z (koz — wot) — ;22)]

goooo

good

1 22 1 ht p
a(t) ('L (kox wot) 4a2> |a|2 ( l?moﬂ) (2 (k‘ox wot) 4a2)
_ L . Nt .
__4a2|a2<x _QE(kox_WOt)—FZ( ...... ))
! 2 ) hko
:—W<($—vot) +z< ...... ))7 UOZF

0000600000000 [ =100000,00000

ANE S O, Ry (N C 2k 1) W nt \?
a0 = G e (e )+ o0 =1+ (2

00000000 (=) 0000 vw000000,00000000000 |e)]0000,0

O0oooooo (oo )o
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5 Hogg

00000000000 000000000,0000000000 ( boundary condition ) OO
0000000000 LOoOooO0 (z=0,2=L)0000000000O

u(0,t) =u(L,t) =0 (5.1)

0000000000000,00 x=L00000000000000000000000000
00000000000000000000,0000000000000 (&)000000000
0 @3)000000+¢+0 @ENHO0000000

sina =0, sin(kL + «)=sinkL cosa+coskL sina=0 id.e. sinkL =0

0000o0O00o0ooooood,m, n000000 a=mn, kL=nr 00000000 @3)0O
000 sin(@ +mm) = (—=1)"sinf 0000

nm nw
T W= knpv = 7Y (5.2)

0000000000000000 G, 0 38, 000000000kr0000000000,n=00
00 k, =000 up(z,t)=0000000000000000000 —n(n>0)000,k,=
—kn, wn=-w, 00000,0000 C_p,—Ch, —B-n—B,000000,u_,0u, 0000
00000000,n=1,2,3,---0000 », 00000000000ay, = Cpsin By, by = Cp cos By
0ooo, G20

Up(z,t) = Cpsink,x sin(wpt + Br) , kn =

up(z,t) = sinkyx (an cos wyt + by, sin wnt> (5.3)

000000000000, 00000000 G2Uooo0o000D0E2oo00 E3YOoOo
0,00000000000000000D0000 w, 00000 ( eigenfunction )0 00, w, OO
0000 (eigenfrequancy ) 0000w, 0000000000000 0O0O (eigenmode )00O0O00O0O
n=1000000000,»>2000000000000

oood = =

2000 > >

7
3000 £ PN =

0510000 u(0,¢)=0, u(L,t) =apsinwet 00000 @I O000000 a=L00000
0,0000000000000(00)0

0000 GZ)O0000 GI0000000000,00000 @H)O0000000000 GI)
oooooo,000

u(z,t) = Z sin k,x (an cos wpt + by, sin wnt) (5.4)

n=1
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00000000, @00 (I)000000000,000 (400000000
0000 an, b, 0000000000000000000

L L —
/ sin k@ sinkpx dr = 1/ cos (m = n)rz _ cos (m 4 n)rz dx (5.5)
o 2 /s L L

ooooo,00 0000

L (=0000

/Lcosgmﬂd L

r= L ./

0 L {sinm} -0 (40000
i

000o0,0000 m,n00000 m4+n£000 @0UO0O0 200000 0000,0 10
0000 m—n=0,0000 m=n0000 L/2000000000

L
L
/sinkmxsinknmdx:§5mn, m,n=1,23,--- (5.6)
0
ooooood 6, 0000000 DOD0DOODOOOOO
gooono 5
u(w,0) =ala) . 5| =)

0000000,000000 q0)=q¢(L)=0, p(0)=p(L)=00000 4) 00
oo
:Zsinknm (—wnan sin wy,t + wy, by, coswnt>
goooo,oo0oon
Zan sink,z = q(x anb sink,x = p(x) (5.7)
000000100000 sink,z 0O0OOOOO @O)OOOO

> L = L L L
Z an/ sink, sin k,,x dx = Z An—=0mn = —Qy, = / q(z)sink,,x dx
n=1 0 n=1 2 2 0

googobo 2000000000000

2
Lw,

L L
ap, = —/ q(z)sink,xdx , b, = / p(z) sink,x dx (5.8)
0 0

L

O000OOgq(z) 0 p(z) D0DOOOOODOOOOOO,q, 00, 0000000000000C0OO

00000000 0O00000000000000000000000 @R)000000000
000,00 an, b, 0 GR)0000 G4)0,0000000000000000000@) 00

q(z £ vt) Z ap, sinky(x + vt) = Z an <sin ky,x cos wy,t £ cos k,,x sin wnt)

n=1 n=1

googono
- 1
E ap, sin k,x cos w,t = 3 (q(x —vt) + g(x + vt)) (5.9)

n=1
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gooooooboo

0 & = 1
gy Z b, sin kyx sinwpyt = Z Wnby, sin k, T cos wnt = 3 (p(x —vt) + pla + vt))
n=1 n=1
O0o0bOO0o0o00o0o0ooo0 +=0000 o0O0O0O0OO0OOOOOOO
Z by, sin k, sin w,t = / 3 (p(x —vt')+px + vt'))dt'
0

n=1

0000000,00001000 s=z—o/ 00,02000 s=xz+0/ 0000
o0 1 x+ut
an sin k,x sinw,t = —/ p(s)ds (5.10)
n=1 2v z—vt

0000@EY0 G000 G4 0,00000000 @)O000000

6 Joouon

00000000,00000000000000000000,000000000000000
000000000000000000000000000
00 00 [0,L]000000 f0)=f(L)=000000000000 f(z)O

- . NTX 2 [t . nmx
f(x):nz_:lan sin ——, an:f/() f(a:)sdex (6.1)

0000000000 f(z) 0000000000000000
G7)0 GR0000,00000000000
E)0000000,0<a<1000

X

—, 0<z<al
al
TOES S (6.2
_— L<zx<L
L—aL’ “7=7=

0000000000 30 (0,0), (aL, 1), (L,0) 000000000000y =2/L0O000

2 [° 2 [t
f/ ysin(nmy) dy + 7/ (1 — y)sin(nmy) dy
a Jo 1—al/,

1
sin(nmy)

2 1 “ 2 -1 1
== {TZT cos(nmy) + 33 Sin(any)L)Jr — [y cos(nmy) — 2.2
2sin(nma)

n?r2a(l — a)

000 e=099000,n=nm, 0000000000000 0O0O00O0DOO0ODOOODOOOOO,O
00 sin(nre/L) 000000000
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Nmax = 10 Nmax = 50 Nmax = 100

00000000000,0000000000000000000000000f(2)0 2=a0
00000000,d=fla+0)— f(a—0)0000,0000000 2=¢000 y0O

® sint

f(a—O)—SlidSygf(a—i—O)—i—Sl—wd, Si7r:—/
71' T .
goooobbbtoooooobbbbuoobiboun siz 0000000 bbbogo

0, 0<z/L<03, 08<az/L<1
f(z) =

1, 03<z/L<038

gboooaood

Nmax = 20 Timax = 100 Nmax = 000

I—

e —

000000 @)0000000,000000000 w(0,¢)=u(L,¢t)=0000000000



6 0040000 15

00 wz,t) 00000000@I) 00

u(z,t) = Z gn(t) sink,x , gn(t) = Z/o u(z, t)sinkpzde , k,=— (6.3)
n=1

000o00o0o00o0o0o,0o0oon ¢,(0) 000 ¢0000000w(x,t) D00000O0O0O0OO
000000, 000000000000 ¢,(t) 00000000

oo

0%u d?sin kpx > . 0%u =\ d?q, .
Frche Z qn(t)T =— Z qn(t) K2 sink,x el 7z Sin knx
n=1 n=1 n=1

gbooooobooogn

= 1 d?q
2 n\ o _
,;1 (kn qn(t) — a2 > sink,z =0

0000000 sink,z O0O0OOO0 GO)OOOO

dz‘]n 2
72 +wign =0, w,==ky (6.4)
goooood qn(t)DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD,a,n, by,

gooooooboo

Gn(t) = ayn coswyt + by, sinwy,t

0000000000 @3)0 u(z,t) 000000 (G4 D000@A)00,0000000000
000000 w, 00000000000000000000000000

gobouod bodabobooobuodgbboobobuodobodbbdte, vy, zkU000O0OOOOOO
e, e, e 0000, 0000000000 1000,00000000C

en€,=0nu,, mn=1213 (6.5)
oo0ooooooooo AO
A= A181 —|—A2€2 +A363 5 An = en~A (66)

goooboobooboobobboobooboobooobon

2
d)n(x)zﬂzsinnljﬂ, n=1,2,3,---

L
/0 Om(2) O (z) dx = O,

000,000 @5)000000000000 @I)0

0000 @6) 0

o L
CEDWANCNNE / 6n(2) f(z) da
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