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Miscellaneous
1.t>0 1, t>
Heaviside function u(t)=¢ = L, u(t—a)=¢ = ‘
0,t<0 0,t<a

Dirac Delta function é(¢f — a) is zero everywhere except a and satisfics
2. 6(t — a)dt = 1, morcover [%_ g(t)d(t — a) = g(a) for any continuous
function g.

Convolution For functions defined on the real line:

fg(@) = J2 f(W)g(x — y)dy = [Z, f(z = y)g(y)dy,
for functions defined only on the positive half-axis:

frg(x) =[5 fWg(z —y)dy, z>0.

Laplace transform

—0 < T <o

L{fHs) = F(s) Jo~ f(t)e~*tdt f(t) F(s)
L{e*f(t)}(s) = F(s —a) 1 L
L{fHs) = sL{Hs) - £(0) =12 | 2
L{f"}s) = s*L{f}(s) = sf(0) - et 1
f/(O) s§—a
t t"e”,n=1,2,...| g
L{R F(r)dn)} (s) = LL{F}(s)
bt s
L{f * g} = L{1}L{g) o 7+
- b
LLF(t = ult — )} = e~ F(s), sin bt 7+
c>0
e cos bt e
L{tf(t)}(s) = —F'(s)
e sin bt (s—al))z s
L{f2}(s) = [ F(o)do
u(t—c),c>0 o
o(t—c),c>0 e
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Fourier series and Fourier transform

e Pcriodic functions with period 2L, real and complex form

f(-’L') ~ g + Z a, COS I .'1? + b, sin ——SL Z o etnmz/L

n=1 n=-00

I st 1 rL | . nm
ap = E./—Lf(T)dI’ an L/ cos d:r:, by = Z/_Lj(l)sm f:vdm

- —winmz/L g,
Y /_Lf(:c)e dx

o Parseval’sidentitics o [X; | f(2)[2dr = £ _ |eal?, [ |f(@)12dz = [, |f(w)[2dw

o flw) = A= I f(x)e v da f(z) 1f(w)
X é(z —a) ——e

o f(x) = = [, flw)evrdu var

- . -b<z<b
o fl(w) =iwf(w) — sin bw

R { lz| > b \/Z v
o f'(w)=—w?f(w)

—azx 1

° f(?—\a)(w) = e_““”f'(w) € ’LL(CL‘) V27 (a+iw)

o f(w=1b) = T f(z)(w) b T
° f/;k\g = \/ﬁf@ e—az2 \/%_ae—wz/(tla)

Complex numbers and analytic functions

o W = ¥(cosy + isiny),

iz -tz . 1z _ iz z - I_p—23
cosz = &4 — sinz = &5F— coshz = £2¢ -

2 ’ 2

-, sinhz =

e Taylor and Laurant scrics of an analytic function

o (n) (5 .
f(z) = (Ln(Z - ZO)n7 an = ! ( 0) = L% (Ldz

= n! 27i Je (z — z)" !

1
S b" _ _% . _ n—1
D e R{OICEEN
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e Let f(z) have pole of order n at zg. Then

dn—l
Res, f = - ! lim e [((z = 20)"f(2)].

In paticular
Resg f = li_{n [(z=20)f(2)] if n=1;
z—z20

Res, f = lim 4 [(z - zo)Qf(z)] if n=2;

z—z0 dz

Some useful integrals
. 1 . T
rsinazdr = —sinax — —cosax + C
a

a2

1 T .
recosardr = — cosar + —sinax + C
a

a2
[ ]
2 ~ a?2?
2 . .
/:r sinardzr = —Tsinar + ——s——cosax + C
a a
¢ 2.2
2 2 —a‘x
/z2 cosaxrdr = ~5LCOSAT — ——5— sinax + C
a a
[ ]
ar eaI b C
e sinbrdrz = ———(asinbr — becosbz) +
/ a? + b2( )
L]
eaz
/e‘” cosbzdr = ————(acos bz + bsinbz) + C
a? + b2

& 2 I
/ e‘“dz:,/—l,a>0.
—co a



