
Theorem 1 (Residue Theorem) Let f be analytic in the region G except for the isolated
singularities a1, a2, … , am. If γ is a closed rectifiable curve in G which does not pass through
any of the points ak and if γ ≈ 0 in G, then
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(−1)|I|A(λ)(I|I)detA(λ)(I ∪ {l}|I ∪ {l}). (1)

vki = {
1 if i ∈ Λk,
0 otherwise.
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Then we have the series A1, A2, … , the regional sum A1 +A2 +⋯ , the orthogonal product
A1A2 ⋯ , and the infinite integral
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Eiβx

y = y′ if and only if y′k = δkyτ(k)
‖f‖∞ = ess sup

x∈Rn
|f(x)|

meas1{u ∈ R1
+ ∶ f∗(u) > α} = measn{x ∈ Rn ∶ |f(x)| ≥ α} ∀α > 0.

lim
n→∞

𝒬(un, un − u#) ≤ 0 (2)

lim
n→∞

|an+1| / |an| = 0 (3)

lim−→(mλ
i ⋅)∗ ≤ 0 (4)

lim←−
p∈S(A)

Ap ≤ 0 (5)

x ≡ y + 1 (mod m2) (6)
x ≡ y + 1 mod m2 (7)
x ≡ y + 1 (m2) (8)

∑
γ∈ΓC

Iγ = 2k −(k
1
)2k−1 +(k

2
)2k−2

+⋯+ (−1)l(k
l
)2k−l +⋯+ (−1)k

= (2 − 1)k = 1

(9)
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∂t2

= c2 (∂2u
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∂2u
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)

u (r, θ, 0) = 0

ut (r, θ, 0) = {
1
πϵ2 if r ≤ ϵ
0 otherwise
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1
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√2 +⋯

Pr−j = {
0 if r − j is odd,
r! (−1)(r−j)/2 if r − j is even.

(10)
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∑
0≤i≤m
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P(i, j)

(Ey ∫
tε

0
Lx,yx(s)φ(x) ds)

(Ey ∫
tε

0
Lx,yx(s)φ(x) ds)

fh,ε(x, y) = εEx,y ∫
tε

0
Lx,yε(εu)φ(x) du

= h∫Lx,zφ(x)ρx(dz)

+ h[ 1
tε
(Ey ∫

tε

0
Lx,yx(s)φ(x) ds − tε ∫Lx,zφ(x)ρx(dz))

+ 1
tε
(Ey ∫

tε

0
Lx,yx(s)φ(x) ds − Ex,y ∫

tε

0
Lx,yε(εs)φ(x) ds)]

= hL̂xφ(x) + hθε(x, y),

(11)



|I1| = |∫
Ω
gRudΩ|

≤ C3 [∫
Ω
(∫

x

a
g(ξ, t) dξ)

2
dΩ]

1/2

× [∫
Ω
{u2x +

1
k
(∫

x

a
cut dξ)

2
}cΩ]

1/2

≤ C4 ||f |S̃
−1,0
a,− W2(Ω, Γl)|| ||u|

∘→ WÃ
2 (Ω; Γr, T)|| .

(12)

|I2| = |∫
T

0
ψ(t){u(a, t) − ∫

a

γ(t)

dθ
k(θ, t)

∫
θ

a
c(ξ)ut(ξ, t) dξ}dt|

≤ C6 ||f∫
Ω
|S̃−1,0

a,− W2(Ω, Γl)|| ||u|
∘→ WÃ

2 (Ω; Γr, T)|| .
(13)

∫
b

a
{∫

b

a
[f(x)2g(y)2 + f(y)2g(x)2] − 2f(x)g(x)f(y)g(y) dx}dy

= ∫
b

a
{g(y)2 ∫

b

a
f2 + f(y)2 ∫

b

a
g2 − 2f(y)g(y)∫

b

a
fg}dy (14)

D(a, r) ≡ {z ∈ C ∶ |z − a| < r}, (15)
seg(a, r) ≡ {z ∈ C ∶ ℑz = ℑa, |z − a| < r},

c(e, θ, r) ≡ {(x, y) ∈ C ∶ |x − e| < y tan θ, 0 < y < r}, (16)
C(E, θ, r) ≡ ⋃

e∈E
c(e, θ, r). (17)

γx(t) = (cos tu + sin tx, v), (18)
γy(t) = (u, cos tv + sin ty), (19)

γz(t) = (cos tu + α
β
sin tv,−β

α
sin tu + cos tv) . (20)

γx(t) = (cos tu + sin tx, v),
γy(t) = (u, cos tv + sin ty),

γz(t) = (cos tu + α
β
sin tv,−β

α
sin tu + cos tv) .

x = y by eq:C (21)
x′ = y′ by eq:D (22)

x + x′ = y + y′ by Axiom 1. (23)



φ(x, z) = z − γ10x − γmnxmzn

= z −Mr−1x −Mr−(m+n)xmzn
(24)

ζ0 = (ξ0)2,
ζ1 = ξ0ξ1,
ζ2 = (ξ1)2,

φ(x, z) = z − γ10x − γmnxmzn

= z −Mr−1x −Mr−(m+n)xmzn

ζ0 = (ξ0)2, (25)
ζ1 = ξ0ξ1, (26)
ζ2 = (ξ1)2, (27)

Vi = vi − qivj, Xi = xi − qixj, Ui = ui, for i ≠ j; (28)
Vj = vj, Xj = xj, Ujuj +∑

i≠j
qiui. (29)

uθθ +
v2

1 − v2
c2
uvv + vuv = 0

u (θ, v) =
e
−4√_c1 θ c2+v2

4c2 (WhittakerW(−_c1
2 + 1

2 ,
i√_c1

2 , v2
2c2) c4 +WhittakerM(−_c1

2 + 1
2 ,

i√_c1
2 , v2

2c2) c3)(c1e
2√_c1 θ + c2)

v

u (x, t) =
∞
∑
n=1

(Dn cos(c
nπ
L
t) + En sin(c

nπ
L
t))Φn (x) (1)

∫
L

0
f (x)Φn (x) dx = Dn ∫

L

0
Φ2

n (x) dx

= L
2
Dn

∫
L

0
g (x)Φn (x) dx = Enc

nπ
L

∫
L

0
Φ2

n (x) dx

= L
2
Enc

nπ
L

= 1
2
Encnπ



ΔF0 = √
n

∑
i=1

(δF0
δxi

Δxi)
2

(30)

ΔF0 = √6.044 ⋅ 10−6m2 (31)

a = b + c
d = e + f + g + r + c + e + f + g + r + c + e + f + g + r

h + i = j
(1)

du
dt

= ∂u
∂x

dx
dt

+ ∂u
∂t

(2)

Integrating the above w.r.t t gives

∫ (x′x′′ + 6x′x5) dt = 0

x′2

2
+ x6 = c1

∫(1 − x)20x4 dx = − 1
21

(1 − x)21 + 2
11

(1 − x)22 − 6
23

(1 − x)23 + 1
6
(1 − x)24 − 1

25
(1 − x)25

And

∫
(−15 + x2) log (x2) + (180 + 24x − 12x2) log (log (x2)) + (−45 − 3x2) log (x2) log2 (log (x2))

(225 − 240x + 94x2 − 16x3 + x4) log (x2) + (1350 − 540x − 96x2 + 60x3 − 6x4) log (x2) log2 (log (x2)) + (2025 + 540x − 234x2 − 36x3 + 9x4) log (x2) log4 (log (x2))
dx = x

(−5 + x) (3 − x + 3(3 + x) log2 (log (x2)))

d
dx

ϕ (x, y) = 0

Hence
∂ϕ
∂x

+ ∂ϕ
∂y

dy
dx

= 0 (B)

Integrating (1) w.r.t. x gives

∫ ∂ϕ
∂x
dx = ∫Mdx

∫ ∂ϕ
∂x
dx = ∫−2x − 1dx

ϕ = −x2 − x + f(y) (3)

Where f(y) is used for the constant of integration since ϕ is a function of both x and y.
Taking derivative of equation (3) w.r.t y gives

∂ϕ
∂y

= 0 + f′(y) (4)

But since ϕ itself is a constant function, then let ϕ = c2 where c2 is new constant and
combining c1 and c2 constants into the constant c1 gives the solution as

c1 = −x2 − x + y


