Mathematical Models

"Science can not be considered real science unless it can be expressed mathematically"

Leonardo da Vinci

Functions
	
 EMBED Word.Picture.8  


	Cartesian

x2 + y2 + z2 = 1  or  z = f(x,y) =±  EQ \r(1 - x2 - y2) 
Spherical
r ;  0 to ∞
x = r sincos
0 to π
y = r sinsin
rball = 1

0 to 2π
z = r cos

Vector
r  =  x  EQ \o(i,^)  + y  EQ \o(j,^)  + z  EQ \o(k,^) 
r•r = x2 + y2 + z2 


r•r = 1


Integration
	[image: image1.png]



	dV = r2 sin dr d d
V =  EQ \i(0 ,R, )\i(0 ,2π, )\i(0 ,π, r2 sinq dr dq df) 
V =  EQ \i(0 ,R,r2 dr)\i(0 ,2π,df)\i(0 ,π, sinq dq) 
V = (R3/3) (2π) (2) =  EQ \f(4,3)  π r3



Total Differentials
	
 EMBED Word.Picture.8  


	One Dimension
f(x) =  EQ \r(1 – x2) 
 EQ \f(df,dx)  = f'(x) = -x (1 – x2)-1/2
df   EQ \b(\f(df,dx))  dx

Two Dimension
f(x,y) = f(x) =  EQ \r(1 – x2 – y2) 
df = dfy=const  +  dfx=const

df =  EQ \b(\f(∂f,∂x))\s( ,y)  dx  +    EQ \b(\f(∂f,∂y))\s( ,x)  dy
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