INTEGRALS — REFCARD DIFFERENTIAL EQUATIONS — REFCARD

NONLINEAR EQUATIONS y is a general solution

SUBSTITUTION

INTEGRALS BY PARTS
(P1) / P(x) |- sinzdz
(P2) / P(z) |- cosxzdx

(s1) /R(cos 2) - sinzda p— e The basic problem of integral calculus: |y' = f(z)

= z)dz +C
(S2) /R(sinx) -coszdx sinz =t Y /f( )
e Separated variables: |y = f(z)g(y)

P3 / p 7 (53) /R(x’m)dm ax + b=t
xX)|-e X
o - z,Var +b)dz  |ax+b=1t" 1. Constant solutions y = y for every yo which satisfies g(yo) = 0.

(P4) /P(x)~dx (543 /R( 2. /g(ly)dy—/f(:v)dx—f—c CeR

S5 /Rx2, 22+ b)xdr |22 4+ b=t
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_ (S6) /R(lnac)f dx ; yam: general solution of hom. eq.
l—'lhledn:)arl;e'gf part is to be z e l-st order homogeneous: |y’ + a(z)y = 0 ypn: particular solution of nonhom. eq.
Illed by ditferentiation. S7 R(e*)d T _ . .
(S7) () dx e yor = Ce—Jat)de. CeER yan: general solution of nonhom. eq.

e 1-st order nonhomogeneous: ’y’ +a(z)y = b(x) ‘

RATIONAL FUNCTIONS

(ry) [ 2o

P,(z) e 2-nd order homogeneous, with constant coeficients:
dz, n >m — divide, then (R3)

YGN = YGoH +YPN = e~ Jalz)de [C’—!— /b(x)ef“(‘”)dm dx} , CeR
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— divide each term separately

y' +py +ay=0]

(R2) >
Ci_)m((x)) yaa = Ci1y1 + Cays, C1 € R, Cy € R where
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dx, n <m — partial fractions oy = 17 Yo = €527 if 210 €R, 21 # 2,

1 _ zix _ 21T . _
dz = —1Inlaz — ¢ oy =e’ Y2 = ze™ if 212 € R, 21 = 2,

(R4)
T c a o yp = e*cos(fzr) ya = e* sin(fx) if 212 €R, 212 =a=xif,

(R5) | ———Fyde=—" ' o . . . o
(az —c) a 1-n (ax—c) 21,2 beeing solutions of the characteristic equation z* + pz 4+ ¢ = 0.

W W.
YGN = YGH +YpPN = (01-1-/W1d:c) Y1+ (Cg—i—/vvzdx) Yo
dx — linear combination of (R6), (R7)

21 2
v W = ‘Z} 53 = y1y5 — Y2l
dx — complete square in denominator 192
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dx — linear combination of (R9), (R10)

1 1 x
(R6) / 2 + c? d = c arctg c e 2-nd order nonhomogeneous, constant coeficients: |y + py’ + qy = f(2) ‘




