Advanced Engineering Mathematics Il and Differential Equations

Differentiation Rules
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Table of Indefinite Integrals
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A second-order homogeneous equations with constant coefficierissan equation of the

form
(0.2) y" +ay + by = 0.
The characteristic equationis
(0.2) M +a\+b=0.
Case Roots of (0.2) General Solution of (0.1)
[ Distinct real\, Ao y = c1eM? 4 coe??

Real double rooh = —1a

Complex conjugate; = —3a +iw, Ay = —3a — iw

y = (c1 +cax)e™ 7
y=-e 2 (Acoswz + Bsinwx)




An Euler-Cauchy equationis an equation of the form

(0.3)
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22y + axy + by = 0.

The auxiliary equation is

(0.4)

m? 4 (a—1)m+b=0.

Case

Roots of (0.4)

General Solution of (0.3)

Distinct realmy, ms
Real Double rootn = (1 — a)
Complex conjugate, = p + iv, mg = p — iv

y = c1x™ 4+ coxr™?
y = (c1 + coglnz)z(1-9)/2
y = a#[Acos(vInz) + Bsin(vinx)]

Table of Undetermined Coefficients

Terminr(z) Choice fory,,
ke* Ce™™
kx™ (n=0,1,...) | Kpa" + K, 12" ' 4+ ... + K1z + Ko
k cos wx K coswzx + M sinwz
ksinwz K coswzx + M sinwz
ke®* coswz e (K coswx + M sinwz)
ke®* sinwzx e (K coswx + M sinwz)

Solution by Variation of Parameters
This method applies to differential equations
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y" +p(x)y +qla)y = r(z)

with arbitrary variable functiomp, ¢, andr that are continuous on some interyalThe method
gives a particular solutiop, of (0.5) in the form
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,
Yp(T) = —yl/yvzvdwryz

whereyy, y» form a basis of solution of the homogeneous equagibr p(x)y’ + q(z)y = 0

and

W = y1y5 — y21)-




Useful Formulas
L{e"f(t)} = F(s — a)
L(f™) = s"L(f) = s"7Hf(0) = s"2F(0) — ... — f7D(0) where ) =

£( [ sy = SF(s)
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sinzsiny = 5[— cos(z +y) + cos(z — y)]
1
COST COSY = i[cos(x +y) + cos(xz — y)]

1
sinz cosy = i[sin(a: +y) + sin(z — y)]

Some functionsf(¢) and their Laplace Transforms £( f)
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Partial Fractions
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Partial Fractions
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