


function that satisfies g(xy)=g(x) + g(y), then g
is an logarithmic function. If g(b) = 1,then b > 0
and b # 1.
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Not unless we use
complex numbers!
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Hyperbolic Functions

Studied hyperbolic
functions

Used them to obtain
solutions of cubics

Found standard
addition formulae for
hyperbolic functions,
derivatives and relation
to the exponential Vincenzo Riccati
function. 1707-1775




Developed properties of the hyperbolic functions
from purely geometrical considerations
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Area(AOAA’) = Area(AOBB’) = Area(AOCC”?)
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change area!!

Rotation carries x2 —y2=1to 2xy =1
Y Y
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1

Joe!
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and y, =
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This last term is positive if x, > 1/+2
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sh(—x) = —nh(x)
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coshx—1
2 2 2 2

coshx+1

: X X
sinh® = = and cosh® ==
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0 2n+1

and sinh(x)=)" X

x2Tl

cosh(x) = i

no (2n)! o (2n+1)!
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: C e s
sinh x = —isin(ix) = isin (—j
1
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The catenary
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csch™ x=1n
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x%-xP=(a- f)uxt?h

16-Feb-2009 MATH 6102




L —@-pp

x’ x

x* —x" =(a-Pvx**?*
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Then apply Euler’s solution to get:

1 2

3 4
lng = U+2—U2 +3—U3 +4—v4 +5—U5 4
2! 3! 4! 5!
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if and only if y = xe™
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xInb=W(alnb)
x=Wi(alnb)/Inb
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u=WwW(z)
alnx=W(alnb)

W(alnb)/a
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X=e




x=-b-W(-a’lna)/lna
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Wi(x)
Wi(x) |
x(1+W(x)) ’
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W'(x) =

x#o0,-1/e
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