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Summary. In this article, we concentrated especially on addition formulas
of fundamental trigonometric functions, and their identities.

MML Identifier: SIN_C0S4.

The articles [1] and [2] provide the notation and terminology for this paper.
In this paper t1, 9, t3, t4 denote real numbers.
Let us consider ¢1. The functor tant; yielding a real number is defined by:

(Def. 1) tant; = St

costy’
Let us consider t1. The functor cot ¢; yields a real number and is defined by:

(Def. 2) cott; = &b

sinty °
Let us consider ¢1. The functor cosect; yielding a real number is defined as
follows:

(Def. 3) cosect; = —=

sinty *
Let us consider ¢1. The functor sect; yielding a real number is defined by:
(Def. 4) sect; = —

costy”

Next we state a number of propositions:
1
1 Gt
tan(—t;) = —tant;.
1
_sint1 .
cot(—t1) = —cot ;.
If costo # 0, then costsy - secty = 1.

sint; -sinty = 1 — costy - costy.

tan tl =

\)

cosec(—t1) =
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costy -costy =1 —sinty - sinty.

oo

If costy # 0, then sint; = costy - tant;.

sin(to — t3) = sintg - costs — costy - sin ts.

=~~~
S ©

cos(tg — t3) = costy - costs + sinty - sin ts.
If coste # 0 and costs # 0, then tan(ty + t3) = %
If coste # 0 and costs # 0, then tan(ty — t3)

tanto—tants
If sinty # 0 and sints # 0, then cot(ty + t3) = <otlecotia—l

—
[\

1+tants-tants ®
cottz+cotty °

If sinty # 0 and sintg # 0, then cot(ty — t3) = <Qtlzcotiatl

cot tz—cot t2
If costa # 0 and costs # 0 and costy # 0, then sin(ty + t3 + t4) =
costy - costs - costy - ((tante + tants + tanty) — tanty - tants - tanty).

(16) 1If costy # 0 and costs # 0 and costy # 0, then cos(ta + t3 + t4) =
costy - costs - costy - (1 —tants - tanty — tanty - tanty — tanty - tants).

(17) 1If costy # 0 and costs # 0 and costy # 0, then tan(te + t3 + t4) =
(tan to+tan tz3+tants)—tan to-tants-tan ty
1—tants-tantgs—tanty-tanteo—tantoe-tants *
(18) 1If sinty # 0 and sints # 0 and sinty # 0, then cot(ty + t3 + t4) =
cot to-cot t3-cot t4—cot to—cot t3—cot t4
(cot t3-cot tg+cot t4-cot ta+cot ta-cot t3)—1"

sinto + sinty = 2 - (COS(t25t3) . Sin(t2+t3))
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20) sintg —sinty =2 - (COS(%) . sin(tQ?S)).
21) costa+cost3 =2 - (cos(%) ,COS(%))'
22) costy —costy3 = —2- (sin(tQertS) ) Sin(tzgtg))‘

If coste # 0 and costs # 0, then tants + tants = sinlta+ts)

costa-costs”
Sil’l(tQ —t3)
costa-costs”

If costy # 0 and sints # 0, then tants + cottz = cos(ta—ts)

costo-sints”

If costs # 0 and sint3 # 0, then tanty — cottz = _ cos(tatts)

costg-sints *
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If costs # 0 and costs # 0, then tant, — tants =

NN N
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If sinty # 0 and sints # 0, then cotts + cot ty = Sin(tp+ts)

sinto-sin t3 °
If sinty # 0 and sint3 # 0, then cotte — cotty = —%
sin(ta + t3) + sin(ta — t3) = 2 - (sinty - costy).
sin(tg + t3) — sin(ta — t3) = 2 - (costy - sints).
cos(ty + t3) + cos(ty — t3) = 2 - (costa - costs).
cos(tg + t3) — cos(ty — t3) = —2 - (sinty - sints).
sinty - sinty = —3 - (cos(ta + t3) — cos(ts — t3)).
- (sin(tg + t3) + sin(ty — t3)).
- (sin(t + t3) — sin(ta — t3)).
costy - costy = 5 - (cos(ta + t3) + cos(ta — t3)).
sinty-sints-sinty = - ((sin((t2 +t3) —ta) +sin((t3 +t4) —t2) +sin((ts +
tg) — tg)) —sin(ty + t3 + t4)).

w w w o
[ )

|

\

w w
=~ W

sinty - costy =
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costy -sinty =
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(38) sinty - sints - costy = % - ((—cos((t2 + t3) — ta) + cos((ts + ta) — t2) +
COS((t4 + tg) — tg)) — COS(tQ + 13 + t4))

(39) sinto-costs-costs = %-((sin((ta+t3) —ts) —sin((t3+ts) —t2)) +sin((ts+
ta) — t3) + sin(ty + t3 + t4)).

(40) costy-costs-costy = % (cos((ta+ts) —ts)+cos((ts+ta) —t2) +cos((ts+
to) — t3) + cos(tay + t3 + t4)).

41) sin(te +t3) - sin(tg —t3) =sinty - sinty — sints - sints.

42) sin(tg + t3) - sin(te — t3) = costs - costs — costy - cos ta.
43) sin(ta + t3) - cos(ta — t3) = sinty - costy + sints - costs.
44) cos(tg + t3) - sin(te — t3) = sints - costy — sints - costs.
45) cos(te + t3) - cos(ta — t3) = costy - costy — sints - sin ts.

(
cos(ta + t3) - cos(ta — t3) = costs - costs — sinty - sinty.

sin(ta+t3) _ tanto+tants
If costy # 0 and costz # 0, then =y = Fii -

cos(ta+t3) _ 1—tants-tants
If costy # 0 and costs # 0, then cos(o—ls) — TTtantotanty’
sinto+sinty _ tot+ts to—t3
sin tg—sin t3 tan( 2 ) COt( )

to—t3 s1nt2+smt3 _ to+ts
If COS(T 75 0, then m = tan( )

)
If cos(‘2412) 7 0, then SZETERE = tan(25).
If sin(*23%) # 0, then SEEFEE = cot(f25%).
in(t25t inty—sint tott
If sin(5%%) # 0, then GE=2 = cot(3).

costotcostsy __ to+t3 t3—ta
costa—costs COt( 2 ) COt( )
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