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e " — cosf —isin6



e’ — cosf + isin6

e " — cosf —isin6
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Define the hyperbolic sine as follows:

sinh x = (e"; — 6_”")
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cos ) = % (ew + e_w)

Define the hyperbolic cosine as follows:

coshx = (e‘E 4 e“”)
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If cosf = % (ew + e_w) then

cos(iz) = % (ei'm + e_i'ix)
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= cosh x

Similarly,
sin(ix) = isinhz



cos(iz) = cosh x sin(ix) = ¢sinh x

d d
%(COSh x) = %(COS ir) = —isinix
= —1-4¢sinhx

= sinh z



cos(iz) = cosh x sin(ix) = ¢sinh x

d d 1
%(Smhx) = @(; Sin’l:.fl?)
1
= — - 7COS1T

1
= cosh x



cos(iz) = cosh x sin(ix) = ¢sinh x

d d
. (coshz) = sinhx . (sinhz) = coshx

/sinhazd:c = coshx + C

/Cosha:da: = sinhxz + C



cos(iz) = cosh x sin(ix) = ¢sinh x
cos® 0 4 sin” 6 = 1

(cos(ix))?* + (sin(iz))? = 1



cos(iz) = cosh x sin(ix) = ¢sinh x
cos® 0 +sin® 0 =1
(cos(ix))?* + (sin(iz))? = 1
(coshz)? + (isinhz)? = 1
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cosh“xr —sinh“x =1



Graph of y = sinh z in black
Graph of z = sinh y in red

1 y=sinhx

X =sinh y




Graph of y = sinh z in black
Yy = sinh™! 2 means sinhy = x. Graph in red.

1 y=sinhx

y= sinh ' x










cosh® y — sinh®y = 1

coshy = \/1 + sinh? y



y =sinh 'z
sinhy =x
d d
- (sinhy) = ——(z)
dy
hy —= =1
coshy ——
dy 1 1
dr  coshy /1 +sinh?y
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