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CORDIC Background

J. S. Walther, A Unified Algorithm for Elementary Functions
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Unified CORDIC Iteration Eq

x i+1 = x i − m⋅ y i⋅d i⋅2
−i

y i+1 = y i + x i⋅d i⋅2
−i

zi+1 = z i − d i⋅e i

(α)1/2 = (x2 − y2)1/2

x = α+1 /4
y = α−1 /4

m = 1 ⇒ e i = tan−1(2−i)

tanα = sinα
cosα

m = 0 ⇒ e i = (2−i)

m = −1 ⇒ e i = tanh−1(2−i)

tanhα = sinhα
coshα

expα = sinhα + coshα

lnα = 2 tanh−1( y / x)
x = α+1
y = α−1
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Unified CORDIC Iteration Eq

x i+1 = x i − m⋅ y i⋅d i⋅2
−i

y i+1 = y i + x i⋅d i⋅2
−i

zi+1 = z i − d i⋅e i

m = 1 ⇒ e i = tan−1(2−i)

m = 0 ⇒ e i = (2−i)

m = −1 ⇒ e i = tanh−1(2−i)

cosh i x =
1
2
(eix + e−ix) = cos x

sinh i x =
1
2
(e ix − e−ix) = i sin x

tanh i x = (eix + e−ix)
(eix − e−ix)

= i tan x

cosh x =
1
2
(e x + e−x) = cos i x

sinh x =
1
2
(e x − e−x) = −i sin ix

tanh x = (e x + e−x)
(e x − e−x)

= −i tan i x
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m=0m=1 m= –1

P( x , y )

A =
2S
R2

R

Angle A
Area S 
Radius R
Vector P = (x, y)

R = x2  y21 /2

A = tan−1 y
x 

R = x2 − y 21/2

A = −i tan−1(i y
x )

2S = A   (Area:S Angle:A)   

= tanh−1( y
x)

R = x

A =
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Unified CORDIC Iteration Eq

R = √ x2 + m y2

A =
1

√m
tan−1(√m y

x )
x i+1 = x i + m y i δi

y i+1 = y i − x i δi

Ai+1 = Ai − αi

Ri+1 = R i⋅K i

αi =
1

√m
tan−1 (√m δi )

K i = √1 + m δi
2

An = A0 − α

Rn = R0⋅K

α = ∑
i=0

n−1

αi

K = ∏
i=0

n−1

K i

P=(x , y) P i+1=(x i+1 , y i+1) P i=(xi , y i)
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Unified CORDIC Iteration Eq

m = −1

x i+1 = x i + y i δi

y i+1 = y i − x i δi

x i+1 = x i − y i δi

y i+1 = y i − x i δi

x i+1 = x i

y i+1 = y i − x i δi

m = +1 m = 0

Ai+1 = Ai − tan−1(δi )

Ri+1 = R i⋅√1+ δi
2

Ai+1 = Ai + i tan−1(i δi)

Ri+1 = R i⋅√1− δi
2

Ai+1 = Ai − αi

Ri+1 = R i⋅K i

αi =
1

√m
tan−1 (√m δi )

K i = √1 + m δi
2

Ai+1 = Ai −
1

√m
tan−1(√m δi )

Ri+1 = R i⋅√1+ m δi
2

Ai+1 = Ai − δi

Ri+1 = R i
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Unified CORDIC Iteration Eq

m = −1 ⇒ e i = tanh−1(2−i)

cosh i x =
1
2
(eix + e−ix) = cos x

sinh i x =
1
2
(e ix − e−ix) = i sin x

tanh i x = (eix + e−ix)
(eix − e−ix)

= i tan x

cosh x =
1
2
(e x + e−x) = cos i x

sinh x =
1
2
(e x − e−x) = −i sin ix

tanh x = (e x + e−x)
(e x − e−x)

= −i tan i x
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Unified CORDIC Iteration Eq
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