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e =e
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e~ = cos@ —isinb.

el® = cos6 +isinf, e® = cosf +isinb,

e~ = cos® —isinB. e =cosB —isind.
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e” = cosx + isinux, e ™ = cosx — isinux.
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cos x = 5(e” + ™), sin x = F(em — e ™).
i
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_ . _ 1 . .
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A1) ) s ¢ Gl diile ¢ ) o sdle

5 sin z COS 7
tanz = cotz = —
(2) < cosz’ < sin 7
3
3) 1 1
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Real and Imaginary Parts, Absolute Value, Periodicity
a0 Gl

(a) cos z = cos x cosh y — i sin x sinh y

(6)

(b) sinz = sinxcoshy + icos xsinh y

S

(a) |cosz|? = cos? x + sinh?y
(7)

(b) |sinz|? = sin? x + sinh®y
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cos (z1 £ z9) = €08 71COSs Z9 + SIN Z1SIN Z9

9)
sin (z7 &£ z9) = sin Z1C0S Z9 X sin Z9COS 21
2
2 - 2
(10) cos“z +sin“z = 1.
Hyperbolic Functions Slbosd s gl
gd ey et )l Jsad b daline SQlb Hoa (st 5 (S
(11) cosh z = 3(e° + ™), sinh z = 3(e* — e ™).
il Lot JelS @U o
(12) (cosh z)’ = sinh z, (sinh z)’ = cosh z,
gl e iy g2t ) sla O g 4 Sl s sla 8 BL ¢ Ll auile
sinh z cosh z
tanh z = , cothz = — ,
cosh z sinh z
(13)
| 1
sech z = . cschz = — )
cosh z sinh z

.M.hyyehg@gﬁ < @Ujbﬁiauiﬁﬂa s b
Complex Trigonometric and Hyperbolic Functions Are Related

MR 89 (1) a5 0z prng s z e (11) Jsed
(14) cosh iz = cos z, sinh iz = isin z.
oy patl A i S0 1) (11) eobed G 5 iz @IS0 2 sl (1) 0 8 Gasb et 4

(15) cos iz = cosh z, sin iz = i sinh z.
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coshz = coshxcosy + isinhxsiny

sinh z = sinh x cos y + i cosh x sin y.

cosh (z1 + z9) = cosh z7 cosh zo + sinh z; sinh zo

sinh (z; + z9) = sinh z; cosh z9 + cosh zq sinh zs.

CDShEZ — sinh? z=1, cosh? - o o sinh? z = cosh 2z
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tanh (2) coth (2)
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