sines and cosines of ANY angles may be determined to ANY degree of accuracy
and a relativistic non-Doppler effect
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The unit circle yields an exact half-angle formulas for sines, cosines, tangents, etc. of ANY angles, with examples.

theorem 1:if 0 < 0 < 5 : cosd = cos(6/2) = [1+cosf +§059

(=

1
ozl 6
y
1

if < % :
cosf = x = cos(0/2) = 1+x _ +x
‘/(1+x)2+ (Jl——)cz>2 JA+2x+x2) + (1 -x2)
_ _1l4+x _ _ 1+4x :‘/1+x:‘/1+c0s9
J2 4+ 2x ‘/2(1+x) 2 2
]
Applications:

cos(0/2) = [1+cos
1 1+ 42 >
1+ — 24+ 42
1 - 2 2 J1+./2 / 3 J2+42
COS“F = —— = COS= = || —=— = = = 5 = 3

4 J2 8 2 2 22
J2+42 2+ J2+42
n ‘/1+T 2 2+2+42 2442442 v, 11.5°
= %796 T 2 - 2 - 4 - 2 (11.57)
/2+,/2+ 2 2+ /2+,/2+ 2
1+ 2 2 ‘/2+ 2+ J2+42
= cos & = 2 = 2 = v
32 2 2 2
2+/2+,/2+ 2 2+‘/2+/2+,/2+ 2
1+\/ 2 2 ‘/2+‘/2+‘/2+,/2+ﬁ
= cos L = 2 = 2 =
64 2 2 2
‘/2+‘/2+ [2+ 2 +42
_ T _
= cos —igy = 5
n2's
/2+---J2+J2+J2+ [2+2+2
T _ !
= COs R 3 mneNx=1)
and
/3 2+3
1+ = J2+ 43
cosﬂzﬁzcosiz‘/ 2 _ 2 = 3 v
6 2 12 2 2 2
1/2+ 3 2+,/2+ 3
i 1+TJ— % ‘/2+,/2+,/§
= C8og T 2 - 2 - 2 v
n2's
‘/2+---‘/2+‘/2+‘/2+‘/2+,/\/§+«/§
T _ !
:>cos3.2(1+n) = 3 meNx=1)

AND
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is an expression for a "relativistic Doppler effect", but not really Doppler at all.
AND

since:
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for example:
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etc.

SO:
sines and cosines of ANY angles may be determined to ANY degree of accuracy.
(even without the aid of a computer)



