
Root Finding: 
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Golden Section: 
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Simultaneous Equations: 
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Iterative methods: iiiiiiijijiikk abdaaccdCxx //01   

Lagrange Polynomial: 
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Numerator of Lk(x) is product of all (x – xi) except for (x – xk) 
Denominator of Lk(x) is product of all (xk – xi) except for (xk – xk) 

Newton's Polynomial: 

iki

i
k

i
k

i
k

ii

ii
i

ii

ii
i

N
N

NN

xx

yDyD
yD

xx

DyDy
yD

xx

yy
Dy

yDayDaDyaya

xxxxaxxxxaxxaaxp





































1
1

1

2

12

1

1

1
1

1
2

31211

11213121 )()())(()()(





 



 

Regression: 

Straight line fit:     xmy
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For a straight line fit only: 
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Integration: 

   

   )()(4)(2)(4)(2)(4)(
3

)()(4)(
3

)()(2)(2)(2)(2)(
2

)()(
2

143210210

1321010

NN

NN

xfxfxfxfxfxfxf
h

Ixfxfxf
h

I

xfxfxfxfxfxf
h

Ixfxf
h

I













  )()(3)(3)(
8

3
3210 xfxfxfxf

h
I   

k

kk

k

kjkj
k

kjjjjj I

IIII
I

h
hhI

,1

1,2,1

1

1,1,1
1

,1
1

1, 14

4

2
 using estimate 














   



n c0 x0 c1 x1 c2 x2 c3 x3 

2 1 -0.57735 1 0.57735     

3 5/9 -0.77459 8/9 0 5/9 0.77459   

4 0.34785 -0.81136 0.652145 -0.339981 0.652145 0.339981 0.34785 -0.81136 

Directly usable only for  -1 to 1.   For a to b use   dd dx
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Differentiation: 

First Derivative "First order" "Second Order" (better) 
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ODE's: 
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