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1 Complex Numbers

Let (€ C, & neR and ¢ =&+, then:

2 Complex Vectors

Let &, n, x, y € R and
- 5)
= (¢
z= ,
Y

which can also be written as vectors in the complex plane,

¢(=&+m
2= +.
2.1 Dot Product
F.z= % ¢z + (7]
Proof:
f- Z=¢x+ny
= Re(¢) Re(z) + Im(C) Im(2)
- % [(C(+O(z+7) = (- Q(z—7)] by Equations (1) &
1 o —
= 3 [Cz + CZ]

The reverse is simpler:
(% + (2 = 26z + 2y
é%(CE + (z) = Re(C) Re(z) + Im(¢) Im(z)
=Cz



2.2 Cross Product

Cx A= 2 [z -] (15)

Proof: .
I(x 2 =&y —nx (16)
> 21 = ( ) Im(z) — Re(z) Im(q) (17)
= Z [(C +¢)(z—2) — (¢ —{)(2+7)] by Equations & (18)

i -
S (19)
Reverse:

(Z—Cz=(E+m)(z—w) — (£ —m)(z+w) (20)
= —21ly + 2mzx (21)
—2i(&y —nx) = %K?x Z] by Definition of Cross Product (22)
= [{x 2= 2(Z-T2) (23
(24)

3 Hypergeometric Functions
oF1(a,b;¢;2) — Fi(a — 1;b;¢,2) = mg Fi(a,b+1;¢+ 1;2)
2

Proof:

T(e) ~=z"T(a+ETOD+E)

2 Fi(a,b;c;x) I‘(a 0 2 o T(c1 k) (25)
o LTI ad 2*T(b+k) Tla+k) T(a+k—1)
2F1(a’b’c’£)_2F1(a_1’b’c’x)_F(b)kzzoﬁf‘(c—&—k){ M@~ Ta-1 } (26)
_ T(e) =2 'T(b+k) Tla+k) T(a+k-1)
F(b)’; k! F(c+k){ (@)  T(a—1) F27)
Pla+k) Tla+k-1) :F(a+k‘)[a+kflfa+1] (28)
I'(a) Ia—1) [a+k—1)T'(a)
Letk — k+1
S D(b+k+1)T(a+k)
)= Tlc+k+1)(a) (29)

T(z + 1) = 2T(2) (30)
b c+1 2 2k a+k b+ k+1) b

— =z- F 1; 1; 1
J;C b+1 kz::k +I€+1) xCQ 1(a7b+ 7C+ 733)(3)

3



Note: In step the beginning of sum may be changed to k=1 without loss of
generality because the zeroth order term equals zero.
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