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The articles [2], [5], [1], [6], [3], and [4] provide the terminology and notation for
this paper.

In this paper t1, ¢, t3, t4 are real numbers.

One can prove the following propositions:

(1) If costy; # 0, then cosecty = %
(2) Ifsint; # 0, then cost; = sinty - cot ¢;.

(3) If sinty # 0 and sints # 0 and sinty # 0, then sin(te + t3 + t4) =
sinty - sints - sinty - ((cot t3 - cot ty + cot to - cot t4 + cotte - cottz) — 1).
(4) If sinty # 0 and sints # 0 and sinty # 0, then cos(to + t3 + t4) =
—sinty - sintg - sinty - ((cot ty + cot ts + cot ty) — cott - cot ts - cotty).

(5) sin(2-t1) =2-sint; - costy.

(6) Ifcost; #0, then sin(2 ;) = p2tnt

(7) cos(2-t1) = (cost1)? — (sint;)? and cos(2 - t1) = 2 (cost;)? — 1 and
cos(2-t) =1—2-(sinty)2.

If cost; # 0, then cos(2 - 1) 1-(tanty)?

(8) 1+(tant1)2 "
(9) If cost; # 0, then tan(2-¢1) = 13(237221)2
(10) Ifsinty # 0, then cot(2- ;) = (g1,
(11) TIf costy # 0, then (sect1)? =1+ (tanty)?.
_ 1
(12) cot tl = Tant;"
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(13)
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If cost; # 0 and sint; # 0, then sec(2-¢1) = % and sec(2-t1) =

cotti+tanty
cotti—tanty *

(14)
(15)
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(35)

If sint; # 0, then (cosect1)? = 1 + (cot t1)2.

If costy # 0 and sinty # 0, then cosec(2 - t;) = 3¢9t anq cosec(2 -
) __ tanti+4cotiy
= tantidcothy

sin(3-t1) = —4 - (sint)3 + 3 -sint;.
cos(3-t1) =4 - (costy)® — 3 - costy.

If costy # 0, then tan(3 - t1) = %#;)3

sin#)2 = 1=cosZh)

cost 2 _ 1+C082(2.t1)'

3 3-sin tq —Sin(?)-tl)

sinty v

3 3-costi+cos(3-t1)

)
)
costy)’ = T
)
)
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(
(
(
(
(

sint, 4 _ (374-008(2-té))+cos(4-t1) )
costy 4 _ 3+4-Cos(2~té)+cos(4-t1)'

cos(4) = W or cos(%) = Lol
If sin(4) # 0, then tan(4) = 1;370;’51

If cos(4) # 0, then tan(4) = lfélotsltl.
tan() = /et or tan(3) = —/ e
If cos(4) # 0, then cot(4) = 1;‘;7051“

If sin(%) # 0, then cot(4) = %

cot(4) = |/ EES2I or cot(}) = - /FEets

¢

If sin(4) # 0 and cos(%) # 0 and 1 — (tan(%))? # 0, then sec(4) =

2
2-sec tq 1y 2-sec tq
secti+1 or sec( 2) - V secti+1°

If sin(%) # 0 and cos(4) # 0 and 1 — (tan(%))? # 0, then cosec(4) =

2-secty 1y 2-secty
\/ sect1—1 or COSGC( 2) - \/ sect1—1"

Let
follows:

(Def. 1)
Let
(Def. 2)

us consider t1. The functor cotht; yielding a real number is defined as

cosht
coth tl = Slnihti

us consider 1. The functor sech?; yielding a real number is defined by:

1
sech tl = Coshiy”
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Let us consider ¢;. The functor cosech ¢; yields a real number and is defined
as follows:

(Def. 3) cosecht; = ——+

sinh ¢y *

We now state a number of propositions:

_ exptitexp(—t1) _ 2 —
(36) COth§1 = pr(_ti) and SeCht]_ == m and COSGCht]_ =

expti—exp(—t1) "
If expty — exp(—t1) # 0, then tanht; - cotht; = 1.
(secht)? + (tanht1)? = 1.
If sinh¢; # 0, then (cotht;)? — (cosecht1)? = 1.

(37)

(38)

(39)

(40) If sinhty # 0 and sinhtz # 0, then coth(ty + t3) = LEeptitlacothls.
(41)

(42)

If sinh ta # 0 and sinhts # 0, then coth(ty — t3) = M—Qcﬁfﬁ?

If sinhty # 0 and sinhts # 0, then cothts + cothts = sinh(tadts) o)

sinh to-sinh t3
Sinh(tz 7t3)
sinh to-sinh t3 *

sinh(3-t1) = 3 -sinht; + 4 - (sinh#;)3.
cosh(3-t1) =4 - (cosht)? — 3 - coshty.

If sinh ¢y # 0, then coth(2-;) = %
If t1 > 0, then sinht; > 0.

If 1 < 0, then sinht; < 0.

(43)
(44)
(45)
(46)
(47)
(48) cosh(t—l) = \/@
(49)
(50)
(51)
(52)

cothto — cothty = —

If sinh

(4) # 0, then tanh(4) %
50) If cosh(%}) # 0, then tanh(%) = %
51) 1f sinh(§) # 0, then coth(§) = SHy.
52) If cosh( ) # 0, then coth( ) = Cossillﬁzrl
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