d d
Separable f(z) = g(y)—y Separate Y and then integrate
dx dx
Linear Y +a(x)y = b(x) Multiply by e4(*) where A(z) = /a(w)dm
OM  ON
Exact M(z,y)+ N(z,y)-y' =0 Test: — = —
Jy %:r p
Find f where or = M and or =N
ox oy
Solution: f(z,y) =c¢
Constant coefficient asy” + a1y + agy =0 Two real roots 71,7y use e"'* and e"?®

If double real root r use €"* and ze"*
If complex roots r = o £ fi use €** cos(fz) and e** sin(Sx)

Variation of parameters | y" + a1(z)y’ + ao(z)y = b(x) | yp = v1iy1 + vay2

—y2 - b(x) y1 - b(x)
y1 and yo sols. to v = | —=dx vy = | =—=——dx
W(ylay2) W(ylva)
homogeneous eqn.
Reduction of Order v +ai(z)y +ap(x)y =0 y1 is a solution that isn’t zero on I
e Jai(z)dz
on the interval Yo = Y1 - / ———dx
Y1
Euler’s method y = f(x,y) Tp =Tp-1+h
y(IO) = Yo Yn =Yn—1+h- f(xn—layn—l)
[ b(x) | yp guess for undetermined coefficients |
constant A
degree one polynomial such as: 5x—3 or 2z Az + B
degree two polynomial such as: 1022 —z+1 or 2’4z or 2z°—-3 | Az’ + Bz +C
sin(kx) where k is a constant Acos(kz) + Bsin(kx)
cos(kx) where k is a constant Acos(kz) + Bsin(kzx)
exponential such as:  €*® or — 2 Aek®
degree one poly times exponential such as:  ze*® or (24 1)e*® (Az 4 B)ek®
—b+ Vb2 -4
W(y1,y2) = S - Y1Yh — Y2y quadratic formula: e i
Y1 Y2 2a
1 " "
Power series / Taylor series:  f(zo) + f'(x0)(x — z0) + ! ;'xo) (x —x0)% + %(m —20) + ! 4('170) (x —20)* + ...

(f9) = f'g+ fd (‘5) = fgg;Qfg A cos(z) = —sin(z) L sin(z) = cos(z)

/udv =uw — /vdu /sin(x)d:r = —cos(x) / cos(z)dz = sin(x) / dimx =tan" ! ()



