hyperbolic functions

. r-e™ e’ +e™
definition sinhx = coshx =
derivative sinh’x = coshx cosh’x = sinhx
integration [ sinhxdx = coshx J coshxdx = sinhx
symmetry sinh(-x) = -sinhx cosh(-x) = coshx
a4
value at 0 sinh0 =0 cosh0 =1 2 / sinhx
-3
3 5 2 4
inhx = hx =1+ %
series expansion sin X—X+§+a+--- coshx = +E+I+m . ‘
2 1
identities cosh®x -sinh®x =1 coshx =sinhx = e**

special equation

X"(x) - AX(x) = 0

\ = constant

auxilary equation m?2 = ),

roots

general solution derivative of general solution

cel™+ce ™ A>0 c,Vhe™ —c e ™ A>0

X()Q: C,+C,X A=0 X’(X)= C, A=0
c, cos —)»x+czsim/3x A<O —c‘w/—_ksin\/—_kx+czx/—_xcosw/—_xx A<O
c‘coshw/xx+czsinhﬁx A>0 c, ksinhﬁxwzﬁcosh\/{x A>0

X(x) = C,+C,X A=0 X(x) = c, A=0
c‘cosw/—_)»x+czsim/—_)»x A<0 —c‘w/—_ksinx/—_xx+czx/—_xcosw/—_xx A<O
c‘coshﬁ(x—x0)+c2sinhﬁ(x—xo) A>0 c, ksinh\/X(x—x0)+czx/xcosh\/X(x—x0) A>0

X(x) = C, +C,(X=X,) A=0 X/(x) = c, A=0
¢, o8 V=h(X =X, )+C, siny=A(x-x,) A<0 -, —7»sinw/—_x(x—x0)+czw/—_xcosw/—_x(x—xo) A<0




