Part1l o' 2 382

(1) Fourier Series

FEIEAE transform Z[EHY T RAMRME ) > S ELEZ I 2 I [F S0 STt 5

interval: x € [—p pl

00

Z(“ COS—x+bn sin ”;[ xj
(1) Fourier series =

(standard form) a, = é_[_pp S (x ) dx, =1 J‘ f cos?xdx

ph =L _[ ! f ( sm—xdx ao, an, bn:  Fourier coefficients

interval: x € [0, L]

1-1) Fouri |
(1-1) Fourier series i Fourier series 1Y p &Rk L2

(half range extension

1 (7 )
form) ;Lp B0 zjo
=%y y cos—x
22
2 (” _2
a, == x)dx, cos xdx
(2) Fourier cosine “p '[0 /() j 7l P

series (cosine series) BT
(1) interval: x € [-p, p], Ax)=f—x)
(2) interval: x € [0, p]
(half range extension HF > ¥ p &k L)

Zb sin /2 2j f sm » Z xdx

n=l

(3) Fourier sine series | ZEAE -
(sine series) (1) interval: x € [—p, p], fix) = —f(—x)
(2) interval: x € [0, p]

(half range extension H¥F > ¥ p &gk L)




(2) Cauchy-Euler =g B = 3% 27 2 _&

Cauchy-Euler Equation

n_.(n) n-1_ (n-1)

Auxiliary of Cauchy-

Euler

a,x"y (x)+an71x y (x)+~~-+a1xy’(x)+aoy=g(x)
amm—1)(m—=2)----- (m—n+1)+
a, m(m—=1)(m—2)------ (m—n+2)+

a, ,m(m—=1)(m—=2)------ (m—n+3)+

+am+a, =0

Linearly Independent Solutions of Cauchy-Euler Equations

No repeated root at mo

My

X

k repeated roots at mo

x™, x™Inx, x™(nx)*, -

Complex roots a +jf

x“cos(fInx), x“sin(Slnx)

k repeated roots at a + j 5

x“cos(Blnx), x“cos(Blnx)lnx, x“cos(flnx)(nx)’, - ,
x“ cos(BInx)(Inx)*"!
x“sin(Blnx), x“sin(Blnx)lnx, x“sin(flnx)(nx)*, - ,
x“sin(AInx)(Inx)*"

(3) Chapter 6 iphf = ;% &2 T &%

(1) ordinary point; (ii)
regular singular point;
(ii1) irregular singular

point

e DE 885§ standard form :

y(n) +P}171 (x)y(nfl) +

() # Po(x), Pi(x), .... Pni(x), {£ x=xo0 Z5—%6F analytic,
H] xo /2 ordinary point

(i) & Po(x), P1(x), .... Pra(x), £ x=x0 N fy analytic,
{H (x—x0)"Po(x), (x—x0)" ' P1(x), (x—=x0)Pn-1(x) £ x=x0 5%
HIl xo /£y regular singular point

analytic,

(i) DA E RS AmE » Bl xo £ irregular singular
point

regular singular point
BT -
integer [Kf > HRF(ILIE
FrafEI) B EME
oK »2(x)

r—r-=

e—J.P(x)dx

¥, (x)=y (x)J-ylz—(x)dx




(4) Chapter 11 jp b ;8 & T %

inner product

(fi-12)= ijl (x) /> (x)dx *: conjugate

orthogonal

(/)= £(x)5 (x)dc=0

square norm

LG = (7 (6)or () = [ 7 () 5 (x)ae= [ (o)f s

norm

I (=07 = [ (e)ete = [ |7 (o)

normalize

X vx:l//(x) =X y(x)l=
) —— 5 v(x) H‘//(X)H i H ( )H 1

orthogonal set

(¢, (x).4,(x))=0 for m = n, no constraint for (4, (x),4,(x))

orthonormal set

(¢, (x).8,(x))=0 form=n, (¢,(x).4,(x)=1

orthogonal series

expansion

$)=Y ¢ (x) where c =—(f(x)’¢”(x))'\
T)= e () where 6= (e

inner products

inner product with

weight function

(£ )= [ £1(x)15 (x)w(x)dx

orthogonal with
respect to a weight

function

b *
(fisf2)= L £ (x) f5 (x)w(x)dx=0
FHAM norm, square norm, orthogonal series expansion 1 & %

% J& weight function p¥ » ;]gts S jjﬁ(x)fz*(x)dx .

[Fw(x) £, (x) £5 (x)dx

even and odd

If f(x) is even, faf(x) dx = 2j0af(x)dx

If f{x) is odd, j f(x)dx=0




(5) Chapter 12 #jp b 2 ;8 & 7. %

for A6”+B o'u +Ca“+D6”+Ea”+Fu 0

X(0)=0 Xx(L)=0

hyperbolic Oxdy Ox oy
B> —44C>0
elliptic E.F {2 B*-44C<0
parabolic B F>{d B*-44C=0
wave equation a’ Cu_ou
ox® o
. *u | du
D) -4 == O
Laplace’s equation ERIPY
Dirichlet condition U= i
Neumann condition g—u Seeeees
n
X”(x)+/1X(x) =0
i X(x)=c,sin&x, 1=017F n=1273, .....
2 L 2




(6) Hi £& 250

. (x=x)" om
Taylor series for f{(x) ,;)T £ (%)
. o0 xm
Taylor series for exp(x) —
m=0 m'
s S (_ l)m 2m
Taylor series for cos(x) Z X
wmo (2m)!
0 _1 m N
Taylor series for sin(x) Z =D x>
= Q2m+1)!
. 2 30 4
Taylor series for In(1+x) | x— x7 + x? - XT e

juv'

juv':uv—ju'v

cos(atb) = cos(a)cos(b) — sin(a) sin (b)
sin(a+b) = sin(a)cos(b) + cos(a)sin (b)
cos(a)cos(b) = [cos(a + b) + cos(a — b)]/2
sin(a)sin(b) = [-cos(a + b) + cos(a — b)]/2
sin(a)cos(b) = [sin(a + b) + sin(a — b)]/2
cos(2a) = cos’(a) —sin’(@) or 1—2sin*(a) or 2cos*(a)—1
sin(2a) = 2sin a cos a
coshx = cte’

2
sinhx = e—e’

2
sinh(0) = 0
cosh(0) = 1
pm cosh x B = 0

NIEEAZ - (BRIEE L FARE A  JEEMHE SR 2R - ] s ZHYEcE
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Part2 "f2;2  WEm

(—) ] Variation of Parameters HY 574K Particular Solutions

JifZE © Page 236 (2" order) and Page 243 (Higher order)

(Step 1) Standard Form o ()1 %1 () oy, @) L an(x) | glx)
a, (.X') a, (.X') a

(Step 2) Calculate W, Wi, Wa, ..., Wa (see page 244)

W W  _W,
(Step 3) u1=Wl, u2=W2,....., U=
(Step 4) ul—J.u1 )dx, uz—J.u2 e unz.[u,'l(x)dx

(Step 5) y, (x)=u, (x) 3, (x)+u, (x) y, (x)+---- +u, (x)y, (x)

(=) Nonhomogeneous Cauchy-Euler Equations HYf#

F3%4 1. {£H variation of parameters
#iff] : Page 263
F5%2: (Step 1):  Setx = ¢, (use ¢ instead of x as the independent variable)
(Step 2):  Determine the auxiliary function, then replace m by D:
(Step 3):  Solve the DE
(Step4): Set t=Inx
#uffl] © Pages 265, 266



(=) n'horder linear DE ¢ series solutions f2;2
a, (x)y(”) +a, (x)y("_l) RRRETLE +a, (x)y'+a0 (x)y:O

a,(x) (k=0,1,....,n) BFRHZHN » BARZ > ZHEA Taylor series [

(Case 1) & : & xo £ ordinary point H¥
vk R y(x)chn (x—x,)" » FRAJREZR
n=0
T2 ¢ 5 {E steps, ZF5EF page 279
(Case 2) &4 : & xo /% regular singular point H¥
Fik T Bk y(x):zcn (x—x,)"" » fRAJEZ (B Frobenius Method)
n=0
A2+ 7 {i steps, 2F5FE pages 300-301
o Case 2 HTRFFRIAH -

‘® ri#r2 andri, r2arereal, r,— r = integer

"HEIEHE | FHEEEE page 300 HYJ7A HAERSHH 1 independent solution y1(x)

—IP(X)dx
WAEEIRIE v, (x) =y (X)Iez—dx FIER A5 (& independent solution

v (%)

#ifl :  REES pages 310-311

(P9) FH Fourier Series Rf# Particular Solutions
FEfH & 1) =flt+2p) B > B Fourier series, Furier cosine series, T Fouries sine series

B A FToEk 1, cos(ﬂtl, sin{ﬂt] #Y linear combination
p p
T2 ¢ FLEEER pages 407, 408

#ifl :  REEE pages 409-412



(#1) Partial Differential Equations * Separation of Variables :j#;
FEf# ¢ {740 independent variables £y x andy HF -
% u(x,y)=X(x)Y(y) > AR

{#% PDE » ODE
FiAE ¢ 7 {# Steps, i3 pages 422-424 (JEHEE » FEHUE)
EE (1) Hdr Steps 3,4, 5 TR EI cases 5&@%
(2) ZEfF Steps 3,4, 5 FRARIEEETIIRESR (Step 6)
(L HSZFEH boundary value problems )

(3) KHE de’™ +de™ Fomflt ¢, cosh(2ax)+ ¢ sinh(2ax)
(4) “FEHE” 1Y IVP 5 BVP 4:jd Steps 3, 4 fE¥E
F4n > w(l,y)=0—X({L)=0

Oul _ (Y =
5 0 —Y'(b)=0.

RERET” E’J IVP = BVP > Z{f Step 7 & T
(5) HAFREEAHTT « BB GEFE pages 453-456

Part 3 7
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