Root Finding:

=X _f(xu)(xu_XL) X _X_f(xi)(xifl_xi) — X — f(Xi)
R~ U i+1 N i+1 — N ]
f(x)—f(x) f(x4)—f(x) (%)
0 0 0
Eo _ A N = log, Ax”_ 1og(AX” /Eypy)
2" Eiax log2
Golden Section:
X,=X,-d, X;=X_+d, d=(@-D(X, -X,)
0(4 _1\N
o= 1+2\/§ =1.6180339887 E, . = % (assuming midpoint)

Simultaneous Equations:

Ax=b= LUx=b=Ld =bandUx=d
Ax=b=P'LU =b= LUx=Pb= Ld =PbandUx=d

Iterative methods: x,,, =Cx,+d ¢; =0 ¢;=-a;/a; d,=b/g;

Lagrange Polynomial:

p(x) = L1(X)y1+ Lz(x)yz + LS(X)y3+"'LN (X)yN

L, (x) = (X=X )(X=Xy) oo (X=X ) (X =Xy 1p) oo (X=X, )
(X = X)) (% = %) oo (X = X)X = Xiup) - (X —Xy)

Numerator of Li(x) is product of all (x — x;) except for (x — X)
Denominator of Ly(x) is product of all (x — x;) except for (X — Xx)

Newton's Polynomial:

P(X)=a, +a,(X—%)+a;(X=Xx)(X=X,) +...+ay (X=X)...(X—=Xy_1)

Q=Y a2=DY1 a3=D2y1 aNzDN71y1

Dy,,, — Dy;

i Dky — Dkilyiﬁ-l — Dkilyi
Xisg =X Xis2 =X | Xivk =X

i+k i

Dy = Yia = Vi D2y =
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Regression:

traight line fit: y = mx + m:”ZXiVi‘ZXiZyi :ZXiZZVi—ZXiZXiyi
Straight line fit: y b nzxiz_(zxi)z b nZXiZ—(in)z

: St :Z(Yi _7)2 S, :Z(yi - f(xi))2

=y-mx

S-S

For a straight line fit only: r = an bl :z % Zzyi .
X -(Exf v - )

Fory=cae”™ x'=x y=In(y) a=¢e",f=m

Fory=ax? x'=log(x) Yy =log(y) a=10°,8=m

Fory=« X x':l y’:1 a=1/b,f=m/b
L +X X y

General least squares: y = a,9,(x) +a,9,(x) +a,9,(x)+---a,9, (x)

Basicsolution: z; = g;(x;) Z'Za=Z"y QR decomposition:Z=QR Ra=Q'y
Integration:

|=2(um)+fug):: I:g(H%)+2Hm)+2H@)+2H&)+W+ZfUNQ+fuN»

I =g(f(x0)+4f(x1)+ f(x,) = |1 =g(f(x0)+4f(xl)+2f(x2)+4f(x3)+2f(x4)+...+4f(xN1)+ f(xy))

| :%(f(xo)+3f(x1)+3f(xz)+ f(x))

) ) R e P (A
l,, = estimate using h, AU LU Y 7 || = | A2

! ik 4% _1

Il,k




n Co Xo C1 X1 Co 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
: b+a b-a b—a
Directly usable only for -1to 1. Foratobuse X= %+T X, Ox= ded
Differentiation:
First Derivative "First order" ""Second Order"* (better)
Forward f(x.,)— f(x) — f (X)) +41f (%) -3 (x)
h 2h
f(x)—f(x 3f(x)—4f(x_)+ f(x
Backwards ( |) ( |—1) ( |) ( |—1) ( |—2)
h 2h
Central f (%) — F(%iy) — F(Xi0) +8F (X)) —8F(xiy) + fF(x,)
2h 12h
. . 41D, -D, D, -D
D,, =estimateusingh;, h, _h D, = Il e g :| LK 2""1|
’ 21t Tl 411 | Dy |

ODE's:

dy

dt

Heun: y0i+1 =y, + f(t,y;)h yji+1 =Yyt

= f(t, y) Yia =Yi +¢h Euler: ¢ =f (ti! Yi) Midpomt : ¢ = f(ti+1/2’ yi+1/2)

noiteration y,,, = y%ia  withiteration y, , = y™ia ‘

ymi+1 -

ft,y)+ f(t,, y i) h
2

ym71i+l

ymi+l
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