Mathematics for Multimedia Applications

Formulas
1 Fractions
Identifications
a a_ac
T b b-c
Addition
Q+E_a d+c~b_a-d—|—c~b
b d b-d d-b b-d
Subtraction
a ¢ _a d_Lb_a-d—c-b
b d b-d b b-d
Multiplication
a c_ac L
b d b-d c ¢
Division
1 §_ad_ad
(4) o € b c bec
) _ a a _a-c
¢ b-¢ (%)_ b
Example
2,1 27 13 143 l+3 17
37 3.7 7-3 21 21 21 21

2 Exponents
If n is a positive integer, then
a"=a-a-...-a(n factors).

However, if a is positive, a® is defined for any real number x.

a’ = 1; a ==

a
af - a? = aPt; aipfap q

a4l

a a?

-bYP =P - bP: p_
(a-b) aP - bP; (b) o
1

P\d — 4P 4. -p _—
(a’) =a ’ a —ap



3 Radicals

Let n be a positive integer and a a real number.
If n is even, /a is defined for a > 0 by

Ya=b & b'=aandb>0.
If n is odd, /a is defined for all a by
Va=b & b =a.

Square root )
Va=Ya=az
Examples

V25 = 5; V=27 = 3.

Formulas

N
IS
I
IS
3l

3
e

Va- Vo= Va-b; =

4 Square Laws
(a+b)? = a® +b* + 2ab; (a+b)(a—1b) =a*— b

5 The Quadratic Equation

ar? +br+c=0,

where a # 0. Discriminant
D =b* — 4ac

Roots
_ —b+xVD
= 2a

6 Trigonometric Functions
Radian measure: Angle measurement by arc length on the unit circle.
m rad = 180°

Trigonometric functions: The point with direction angle 6 on the unit circle has
coordinates (cos @, sin 0).

sin 0 cos
tanf = —; cotf = —
cos 0 sin 6
1 1
0= ——: 0= ——
sec cosf’ ose sin 0



The fundamental identity
cos? ) +sin? 0 =1

Symmetry identities

cos(—0) = cos b, sin(—0) = —sin @
cos(m + 0) = — cosb; sin(m + 0) = —sind
COS(?T —0) = —cos¥; sin(r — 0) = sin 6
cos( +0) = —sin#; sin(g +6) = cosf
cos(f —0) =sin#; sin(g —0) =cosb

Addition and subtraction formulas

Double-angle formulas

cos(26) = cos? § —sin®f = 1 — 2sin® f = 2cos?H — 1
sin(26) = 2sin(0) cos(d)

Right triangles: For an acute angle 6 in a right triangle, one has

di
cosﬂzﬂ; sinﬂzﬂ; tan@:@?
hyp hyp adj
h h dj
secﬂzil,); cscﬁzﬂ; cot9:ﬂ
adj opp opp
Exact values
30° | 45° | 60°
T s s
B
. 1 2 3
Sin 5 5 5
cos @ g %
tan % 1 \/§

7 Exponential and Logarithmic Functions
Exponential function with base a > 0;

f(z)=a", z€R
When a > 1, the inverse function is the logarithmic function with base a;

log, (v), = € B



Laws of logarithms

log, (wy) = log,(x) + log, (y); 1oga<§> — log, (x) — log, (y)
log, () = y log, (2); log, (¥/7) = - log, (1)

Note that log,(a) = 1 and log,(1) = 0.

The logarithm function with base e = 2.71828... is the natural logarithm
In(z) = log, ()

One has

8 Derivatives

Differentiation rules

/
g(x) (9(x))?
flg(2)) = f'(g(x)) - ¢'(x)
1
) =
P w)
Table of derivatives
@ 7@
c 0
x 1
" na” 1
g=el | =
sinx cos T
cos T —sinz
sin(kx) k cos(kx)
cos(kx) —ksin(kx)
tanx secQ:c:ﬁzlthaan
cotx —cscx = 7sin12z =—1—cot?zx
secx secrtanx
cscx —cscxcotx
er er
Inz %
eCil) Cecil)
a® a*lna




9 Integrals

where F'(z) = f(x).

10 Summation

Notation

n
S ai=artat o +a

Rules of summation

n n
anichai

> (ai+b) Zaz—&—Zb
=1

zn:lzn

=1

Summation formulas

N onn+1l) 1, 1
D= =3n'+gn

=1

"N, nm+1)@2n+1) 1 L 1
;Z - 6 =g’ tgn T gn
n 2

,ZZ = =ity



