Table of Basic Integrals
IOdX:C, X € (—00,00)
1

Xﬂ+
x"dx=
-[ n+1

+C, X € (—0,0), for n whole number,n>0

X € (—0,0), xe(0,0) for n whole number, n<0, n=-1
for n rational, n = —1 see solved examples.

[sinxdx=-cosx+C, X & (—0,0)
[eosxdx=sinx+C, X € (—o0,0)
ICO:Zde=tgx+C, X & (=7/2+kr, 7/2+k7z),k whole number

1
[ ooz dx=—cotgx+C,  xe(kz,(k+1)x) k whole number, k & (0,)

1 i
———dx=arcsinx+C, xe(-11
I h.—XZ ( )
1
dx=-arccosx+C, xe(-11
.[ fl_XZ ( )
1
Imdx=arctgx+c, X € (—o0,90)
1
Imdx=—arccotgx+c, X & (—00,00)
Iexdx:eX+C, X € (—o0,00)
aX
faxdx=|na+C, X € (~o0,00) (for a>0,a=1)
1
jidx:ln|x|+C, X & (—20,0), x € (0,0)
Substitution
(0=t
jﬂw+de:£Hw+m+C j””dx:mﬁom+c
a f(x)
Volume of Rotational Body Length of Curve Surface of Rotational Body

b

V=7ri(f(x))2dx = [J1+[ (0P dx S:Zﬂj.f(x),/1+[f’(x)]2dx

a

Area between non negative function f and x-axis for a parametrically defined function

O Jte@h) y= 100, = pte), =09,
_b x=et)y | 7% ,
S _£ f(x)dx_‘dX:d(t)dt‘_lw(t)go (t)dt



Goniometric Functions - Basic Formulae

sin®a +cos?a =1.

sin(a £ p)=sinacos fxsin fcosa sin(2a)=2sinacosa.

COS(a + B)=Co0sacos fFsinasin f COS(2a) =cos’a—sin’a.
Cosza:1+0052a, Sinz0[:1—003205.

2 2
A) sina+sinﬂ=25ina;ﬂcosa;ﬂ, B) sina—sinﬁ:Zcosa;ﬂsin ;ﬂ,
C) cosa+cosﬁ=2005a;ﬂcosa;’8, D) cosa—cosﬂz—ZSina;’Bsma;ﬂ
Hyperbolic Functions — Basic Formulae
. g —e™* e'+e g —e™ g*+e™”
sinhx = coshx = tghx = - cotghx = —
e*+e” e*—-e

sinh x+cosh x =¢* sinhx—coshx=—e™* cosh® x—sinh?x =1
Substitution in Integrals with Goniometric Functions

a) Odd power in denominator of a fraction : m odd = m+1=2k

sin" x sin" X cos x sin" x n" x sinx =t
I — dx:j — dx:J' 57— COSXdX = J'—cosxdx:

cos™ X COS™ X COS X Cos™ X (1 sin x) .....

Intervaly: (—%+kz,%+kx), kK whole number
b) Odd power in numerator of afraction:n odd = n-1=2k

sin” x sin™
j — dx—j sm Xxdx = J'
cos™ X cos™ x cos™ x

Intervaly: (—%+kz,%+kx), kK whole number

1 cos x)

Xsinxdx = I sinxdx=|cosx =t|...

cos™ x

¢) Substitution in integrals of typeIR s,in2 X, C0S’ x)dx

tgx =t X =arctgt dx=dt dx= 21 dt
cos® X t°+1
2
sin? x=——, cos’ X = —
t°+1 t°+1
d) Substitution in Integrals of Type IR (sinx,cosx)dx
2
tg$ =t X = 2arctgt ————dx=dt dx=——dt
2cos 3 1+t
2X 1 - 2X tz 1_t2 -
COS" 3 = > sSin“ % = > COS X = > sinx =
1+t 1+t 1+t 1+t°

Substitution in Integrals with Roots

_[R( ‘/ ]d X, upon condition ad —cb = 0, substitution ‘S/ax+b =t
cx+d cx+d




Laplace Transform

F(p)=<{f®)}=[ f®)e™dt

Laplace Transform of Some Basic Functions

1
Ll == Re 0
g p P> f{e"’“}=i Re p >Rea
1 p-a
£ltf== Rep>0 _
p £{sin(wt)}=——— Rep>0,weR
5 [
Ll == Rep>0
{ } p° P £{cos(at)} = pzp -~ Rep>0,weR
[0
|
,f’{t“}: pr:];l Rep>0,neN
Basic Rules and Properties of Laplace Transform
Linearity S{Zai f (t)} => aF(p)
i=1 i=1
Shift efe* (1)} =F(p-a)
Differentiation e{t-f(1)} = —di(F(p))
p
Scale change e{f@)}= F(p):s{f(kt)}:%F(Ej
Integration 53{% f (t)} = [F(a)dq
P
t
L-transform of integral S{j f(z)d z} = F(p)
p
0
t t
Convolution (f *g)(t):(g*f)(t):jf(t—u)-g(u)du:If(t)-g(t—u)du
0 0

L-transform of convolution ~ {( f *g)(t)} = F(p)-G(p)

Laplace Transform of Derivatives — for Solving Differential Equations

L-transform of y(t) £{y®}=Y(p)
L-transform of 1"derivative £{y'(t)} = pY (p)-y(0.)
Ly} = p*Y (p)-p-y(0,)-y'(0.)

L-transform of 2"derivative ¢ {
L-transform of n"derivative .©{y(t)} = p"Y (p)~[p"*-y?(0,)+...+ py"(0,) +y"(0,)]



Z-transform

Z({f¥.)=F(2) = i;— Notation

n=0

Z-transform of some Basic Sequences

:{fn}:zo é F (Z)

Subject Z-transform
{fn}:o:() :{11010,0,...} 1
N z
1 = 111’ 1,1,...
{ }n:O { ]ﬂ } Z_l
- z
_l " = 1! _111) _1,... -
{( )}n:O ¢ } z+1
z
n}y_,={012,34,..
{ }nfo { } (Z_l)
21" z(z+1)
{n -~ ={0,1,4,9,16,...} 3

{a"} ={Laa’a’a’,.} -
z-a

e za
{a l}nzo_{a,az,ae’,a“,a5 } —
n1)® 1
{a 1}n:0—{0,1,a,a2,a3, } P
{n-a"l” ={0,a,2:a>3-a’,..} a

{n® -a"}::o ={0,a,4-a%,9-a°,..}

Rules and Properties
Linearity

Frequency Scale
Time Delayed Shift

Time Advance

Differentiation

Complex Translation

Rules for Solving Difference Equations

1% order Forward Difference

k™" order Forward Difference

(one step advance)
(single delay)

(differentiation)

(differentiation)




