Theorem 1 (Residue Theorem) Let f be analytic in the region G except for the isolated
singularities aq, @s, ..., a,,. If v is a closed rectifiable curve in G which does not pass through
any of the points a;, and if y ~ 0 in G, then

1 m
2_7m'/7f: k; n(y; a;) Res(f; ay,) .

Dlt _a/lztz ces _alnt,n
—a21t1 .th ces _aznt,n
—Q,q tl —Qy,9 t2 ves .Dnt

<Z alixi> detK(t =1,2,..., 2,1

i€n

=([1&) X OHACEDdet AOT U WITU W), (1)

ien 7 Icn—{}

. {1 if i € Ay,

b= 0 otherwise.
9z|dy
dyloz
Z H’CF(H) Z H’C(Ti)
i<B « i<B «
3 odd 3 odd

_—

%(t)Etk = %(QEth
Vs(D)Eh = py(O)Eh
Vs(D)Eh = py(O)Eh

Then we have the series 4,,A4,, ..., the regional sum 4, 4+ A4, -+ ---, the orthogonal product

A4 As -+, and the infinite integral
L)

B¢ T 4AdabbBBYV
Q R
B
Vi

W,—F=V@)=W,

o doa(b
O?FXA[n—l]O—()>E"0”



* Tk /
JA 0<i<m
y =Yy if and only if y;’c = 5k?/r(k)

1F loo = ess supl £ ()|
ZER"

meas, {u € R : f*(u) > o} = meas,{z € R": |f(z)| >a} Vo> 0.

Tim Oty u, — u*) < 0 (2)
lim a,,|/]a,| =0 (3)
lim(m}-)* < 0 (4)
lim A4, <0 (5)
PES(A)
z=y-+1 (modm?) (6)
r=y-+1 mod m? (7)
r=y+1 (m?) 8)

Y I, =2k— <Zf>2’“—1 + <;>2k—2
yele

_+."4_¢_1y<€>2h4—+u-+—¢—lﬁ

=2—1)f=1

(9)

@ — C2 az_u -+ la_u —+ laz—u
e ar2  ror 12062
w(r,6,0) = 0

ifr<e

1
— | w2
u (1, 6,0) { 0 otherwise

1

Ve -+

V2 -+
Ve +

1
Ve +
o if r—j is odd,
(=102 if r— s even.

Ve +

(10)



* o (¥ 0 2 0 ¢ ol & o ||& e
» & \¢p & p & |lp b |p & | &

This is a small matrix (9)

@
0 0
((,‘017 31)
W(®) = (¢27 &) (¢27 &)
¢kn1 99]5”2 99]5"”_1 4
(¢n’ 81) (¢n’ 82) (¢n1 sn—l) (99n7 Sn)
Y. PG.j)
0<i<m
0<j<n

<Ey fo te Ly 5 () ds)
t8
<Ey /o Ly o5 () ds>
te

fh,e(x’ y) = SEa;,y / Lx,ya(su)()v(x) du
0
i [ L.p@p.de)

1 ts 11

1 ta ta
+ E<Ey /0 Lx,yx(s)¢(x) ds — Ex,y /0 Lx,ys(gs)(p(x) ds> ]
— hL () + hO,(x, y),



|I1| =

/QgRudQ’
A < | ot t)dg>2 a9

(e[ e

< G4 ||f [So (@, 1| |1l = W@;T,, 7).

A 0

[ Brom@r)

1/2
<Gy

(12)
1/2

X

|Iz| =

u(a t)_/“d_ﬁ ec(g)u (§ t)dg‘dt
VT S WeD S, T

(13)
< C

||u| = WAT,, T)”.

b b
f { f [F@)29(0)? + F(5)29(@)?] — 2 (@)g (@) ()gy) da] dy

zlb{g(y)zfabf“f(?/)zfabf—2f(y)g(y)fabfg}dy (14)

D(a,r)={2€C: |z —a| <r}, (15)

seg(a,r) = {2 € C: Jz2 =Ta, |2 —a| < 1},
c(e, 0,7) = {(x,y) €C: [z —e¢| < ytand, 0 <y <}, (16)
C(E,0,r) = | ] c(e, 6, 7). (17)

e€R

v, (£) = (cos tu + sin tx, v), (18)
7, () = (u, cos tv + sinty), (19)
p,(6) = <cos tu + % sin tv, —g sin fu + cos tv> . (20)

v.(t) = (cos tu + sin tx, v),
¥, (8) = (u, cos tv + sinty),
v,(8) = <cos tu + % sin tv, —g sin tu + cos tv> .

A

r=y by eq:C (21)
=y by eq:D (22)
x+o =y+y by Axiom 1. (23)



(p(.’IJ, 2)=2— 7107 — 7mnxmzn

24
=z — Mrlg — My (mtn)gmyn 24
£0 = (£9)2,
g1 =E0¢,
2 = (&')?,
(p(.’IJ, Z) =& — %10 — 7mnxmzn
—z— Mr Yo — My (mtn)gmyn
£0 = (£9)%, (25)
gt = £0¢t, (26)
2 = (£1)?, (27)
Vi =0 — 49, X; =X — 4;%, U; = u;, for ¢ £ 75 (28)
Vv, =, X; ==, Upw; + ) qit;. (29)
i#J
o2
Ugp + g Uy, T VU, =0
11—z
—4F602+v i e i4/_C ‘
e <Wh1ttakerW <—ﬂ +3 5 oy 22 ¢, + WhittakerM <—ﬂ + 3,50 2 22> cs
u (6,v) = : " ‘ ‘
— naw na
u(x,t) = D, cos(c—t)+E,sin(c—t))D, (x) (1)
5 (Due (20 + e (250)
L L
[ r@e,@iz=p, [ @@
0 0
L
= 35D,

L no L
f g (@) ®, (x)dx = E,c— ®2 (z) dx
0 L 0

L_, nw
A

1
= éEncmt



n aF 2
AF, = ; < Mﬁ’ Ax1-> (30)

(4

AFy =/ 6.044 - 10—6m? (31)
a=b+c
d=e+f+g+r+ct+et+f+g+r+ct+et+f+g+r (1)
h+i=j

du dudxr Jdu

at Gwdt ot 2)

Integrating the above w.r.t ¢ gives
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Integrating (1) w.r.t. x gives

f%dx=/de
/a¢dx—/—2x—1dx

¢=—a®—z+f(y) (3)

Where f(y) is used for the constant of integration since ¢ is a function of both x and y. Taking
derivative of equation (3) w.r.t y gives
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But since ¢ itself is a constant function, then let ¢ = ¢, where ¢y is new constant and
combining ¢, and ¢, constants into the constant ¢, gives the solution as
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