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€Q momon: mI= EAT

FROM  SEPARATION OF VARIABLES wE'LL HAVE

a
v [ 7% R
-&xx t r;A X =0

gC. m.'}'(o,t)=E—A;x(D)
my 5L E) =‘EA§K(J)
Uwsm e ?(X,t)"'I(,b)XCX) GITH E(E)=a,@5(wt+¢,)
LETS US REwWITE THE B.C.'S As
-wm, X)) = EA X, (v)
~Wm XU s -ER X U)

VSN ¢ w"‘ = li‘ %\l_\ YIELDS

= 0 % K(0)* X (o) M
~B = XU): X ) @
LET X(x) = o Cos ((3)() + bsin (F") @

X (0= fﬁas;'n(‘fx) +F1>Cos(]3x) (v1)

WSING gty IN () Gives

'".q'_.e.vgl'-zb )

(2-5)~> ®=> . @t %@Sw)_%ﬁmw)} = - (S[_;,‘n(ﬂ)- %’-e-w;(ﬁjy
[ ziEm)

M.m7_§7'—-m"
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1\ AMxAYX €hm ﬁ
SX(&D‘;@M Aiéi“" i7s,.

£ax + (s+5x dx)~s ~kudx = @{,‘4 dy
€480 ~ku= Q&

Ustng Mx=-S gets QU=£ —ku-rmuy
MSW\j M= EX taxx 31V95 Qu ‘—‘F-—ku~(§:uxs<)>o<
For €=0 oand conslant HEI we have

R l\/l\ + EIU(xxxx tku=p
n :XCX\ IC"'B So

+WTE =
e+ 5 Ko E + 5XE =0
B e Ees b
T ¢ X

o = W Xk«x’é(w‘*% X =0
£ we ler 4=

(w 'E) Hen ou-  beam equation (5 n
+he rm X;CXX)(—

B*X=o - Sacky the same as tha
non-foundation cage S the BC's ore Pwned —pinned
we have
X(0) =0, Xxse(8) =0,X(Q) =0, Xux (0)=
The generad selution 15

Xx)= b\ cos(ﬁ %) + bzs'l\n(/@x) +bs Ccsl«?@x) 4'64 s‘lM\(/s’&)

The baumiaﬁ conditions at X=0 9:’ve
bitbs=o0
b(‘t‘b_g =0 = 61 bg, o

The sdution is pow XG0 = b;,sm(ﬁx)+b4$w\k(ﬂx)
The bourdaw condibions of x=4
?@D-('b{-siwh( =0 ()
by sin(Be) + b4sw(/sw) =0 (2)
W+(2) D besih(L=0 D -0

ive
bz Sin

bysin(ag)=0 S BL=AT" so ABp= -'fq-
E'Lje,wﬁ(nchoh

[nr=sn ()|
Fom ﬂ*-—&(w—‘%) we have

€IS
0&)7':’%&44.-? /lwn: Q_E'.\_
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569 THE GEMEAAL  BEAM REZPONCE 1
X(x)= b, cos (Bx)+ b, sin (Bx) +b, cosk([ex) +b, sinh(Bx)
Ry
WHERE (g = EE‘
Bc.: X0 =06

7/

APPLynG THE  FAAST > B.C. !

Txl)=0 LU= 0, Xyu(f) = O

Gl = beno
THE LAST no B.C. YIELP
b, 3in(p4) + b, s:'nh(PJ) =0 n
- by sin(p) #by simh(pa)=0 @

(@ = by sinh(pa)z0 = b, =0

- - nir
- by sin(ph)=0 => Pad=nT, B
THOS X, (0= Sm('l:'}-’i (Srsrem E1GEWFUNCTION)

Now EXPREZS THE [ORCING N TERMS oF THE
SYSTEM EIGEIY FUNCTIONS !
hirk

3 S( —-’i—,)‘:"ge §l'h(7-

{ o _ A
jfs()(_%)s""‘ (rjlrl‘)dx =2 Fnjflh (L?)ffn(”‘ﬂ',,(n)’qx
n=i °
O

\



326

5.64(ont)
FRom  SETON 5.4

Cl ((._)fy Sin (nm() X = —JM(U E L(T)/S'” ('“Wx) AX
? OS(%t)ysm (m nX)A

_ Y ~
. T
o+ t€3mq")a -—%‘—@S(wc ) 1 €QsOF momon
9
cL(mm
SOLUTION - ama,-)"c _C:ié_(f:’._.fm AW cff("
S
R T n(P) ot
U(X/'t) _M:' ecwmz—wpz>
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