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1. Lagrange’s Interpolation:

(x = x1) (x — x2) (x — x3) (x— x0)(x— x2)(x— x3)
Y = =
f(x) (x0— x1)(x0— x2)(x0— x3) 0 (1= 2x0)(x1— x2)(x1— X3) 1 +

(x—=x0)(x— x1)(x— x2) y
(3= X0) (X3~ %1)(X3— X2) 7 3

(x —x)(x —2x1)(x — x3)) ¥y +

(x2— %) (x2— x1) (X2~ X3

2. Lagrange’s Inverse Interpolation:

=YY= y2) (Y= yn) Xy + e

_ -y =-y2)..(y —yn)
1= Y0) 1= ¥2)..(¥1— ¥n)

" o= 1) Wo— ¥2) o ¥n)  °

=) -y)Y - ¥Yn-1)
n=Y0) Wn= Y1) n—yn-1)" "

3. Newton’s Divided Difference Interpolations:

fx) = f(xo) + (x — x0) f(xo, x1) + (x — x0)(x — x1)f (%0, %1, %2) + =

+ (x — x9)(x — x1) . (x = xp_1) [ (X0, X1, o X)

4. Newton’s forward interpolation formula

Pn(x) = Pn (xO +uh) = EuPn(xO) = EuyO

=1+ 4)"y,
u u(u—1) u(u—1Du—-2)
:y0+?Ay0 +—2' A2y0+ 30 A3y0+"'
Where u = =22
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5. Newton’s backward difference formula
Pn(x) = Pn (xn + Uh) = Evpn(xn)

=(1-V)"y, SinceE=(1-V)1

= [1+ vV + 20 0y2 4 XD g3 4y,
=y, + vvyn (v+1) szn + v(v+1)(v+2) V3yn +.
Where v = =2

6. Newton’s Backward Difference Formula for the first and Second Order

Derivatives:

v v(v+1) viv+1)(v+2)
Y = Yo+ 3V = Vo + 30 Yn

N v(v+ 1)(v4-:— 2)(v+3) iy,

Where v = x_hx”
Here, x = x,,

y(x) =y,

y(x+h)—y(x)

y'(x) = yp = lIm=—

y'(x) =y
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7. Newton’s Backward Difference Formula for the First and Second Order

Derivatives:

(dy) —1[V +1v2 +1V3 +
dxx:xn_h y‘l’l 2 yTL 3 Yn

d*y 1 , 11,
(W)x:xn :ﬁ[v Yn +V yn"'ﬁv Yot ]

d?y 1 . 3_,
(W)xmcn =F[V Yn‘l'EV Vn + ]

8. Numerical Single Integration By:

Trapezoidal Rule:

L2 F@)dx =2 [ + y1) + G +¥2) + 4 Gncy + 90)]

X0

(Vo + ) + 201 +y2 + -+ Yp_1)]

N| S

9. Simpson’s 1/3Td Rule:

h
3

Xo+nh
f f)dx =Z[(yo+4y1 +y2) + (2 +4y; +ya) + -
X0

+ ()’n—z + 4'yn—l + yn)]

w| s

(Vo +yn) +4(1 +y3+ -+ Yn-1)

+2( +ys+ o+ Yno2)
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10.Simpson’s Three-Eight Rule:

Xog+nh 3h
f f)dx = K[YO +3y1+ 3y, +y3) + (3 +3ys +3ys + Y6) + -
Xo

+ (Yn—S + 3}’n—2 + 3yn—l + yn)]

3h
=5 o+ y) +3n+y2 +yat+ys+ -+ yna) +
2(y3+ Y6+ + Yn-3)]

11.Numerical Double Integrals:

Trapezoidal Rule for Double Integration:

I= fyyjf“% [f(x:y) + f (s, )] dy

=227 FGy) dy + £ f i, )dy)

12. Extension to General form of trapezoidal Rule:

| Aa.d) 12 12 | B(bd)
G H

) IIF |
N|l2x2=4 O |2x2=4

@ IE — J
M|2x2=4 P|2x2=4

D (ac) L K C (b,c)
| I (2) Il (2) |
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d b
1= | [ reyaxay

=(g)(g)[(A+B+C+D)

+2(E+F+G+H+I1+j+K+1L)

+4(M + N+ 0 + P)]

I = % [(sum of values of f at four corners) +

2(Sum of the values of f at the remaining nodes on the boundary) +

4(Sum of the values of the values of f at the interior nodes)]

13.Simpson’s Rule for Double Integration:

(Xi+1, Yj+2)
(Xi+2, Yj+2)
(Xi, Yj+2)
(Xi, Yj+1) (Xi+1, Yj+1) (Xi+2, Yj+1)
(Xi, Yj) (Xi+2,Y))
(Xi+1,Y))

hk
I = ? [(fl] + fi,j+2 + fi+2,j + fi+2,j+2)
+ 4(fi,j+1 + fir1, t fisrjez + fi+2,j+1) + 16fi41,j+1]

I = % [(Sum of the values of f at the 4 corners) +

4 (sum of the values of f at the remaining nodes in the boundary) +

16 (Value of f at the central point)]
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14.Extension to General form of Simpson’s Rule:

Available @

www.AllAbtEngg.com

4 Il (2) 4 |
A (a,d) H | ] B (b,d)
S T U
4G 4x4=16 4%x2 =8 4x4=16 K4
R Y v
(2) ” F 2X4=8 2X2=4 2X4=8 L”
Q X w
4 E 4x4=16 4%x2=8 4x4=16 M 4
D (a,c) P
4 O || (2) N 4 C (b,c)

I = % [(Sum of the values of f at the four corners) +

2(Sum of the values of f at the odd positions on the bundary except the corners) +

4(Sum of the values of f at the even positions on the boundary) +

{4(Sum of the values of f at odd positions) +

8(Sum of the values of fat even positions)on the odd rows of the matrix except boundary rows} +
{8(Sum of the values of f at the odd positions) +

16(sum of the values of f at the evenpositions)on the evenrows of the matrix}]
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15.Euler and Modified Euler Method:
Y1 = Yo+ (1 — x0)f (x0,Y0)
Y1 = Yo + hf (x0,Y0)
Y2 =y1 + hf (x1,y1)
Ynt1 = Yo+ hf (X n),m = 0,1,2,..
16. Modified Euler's Method:
Yues = Y + AU Gon 3 1,30 + 3 1 (203,)]

[OR]

1 1
y(x+h)=yXx)+h[f <x + Eh,y + Ehf (x.y)>]

17.Runge-Kutta Method:

Second Order R-K Method:

ki = hf (x,y)
Ky = hfx+ oy +

Ay =k, Where h = Ax

18.Third Order R-K Method:

ki =hf(x,y)
k, = h +h +k1

ks = hf[x + hy + 2k, — ky]
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1
and Ay = g (kl + 4‘k2 + k3)

19. Fourth Order R-K Method:

ki =hf(x,y)

Ky = hflx 40,y + 4
2= hflctz,y + 2]

ko =h +h +k2
3 — f[x z’y 2]

ky=hf[x+hy+ ks]

[k1 + 2k, + 2k3 + k4]

[N

and Ay =

y(x+h)=ykx)+Ay

20.Milne’s Predictor and Corrector Methods for Solving First Order Equations:

4h
Yn+1,P = Yn-3 + = 2y, =¥ 1 +2y,]

h ! ! !
Yn41,€ = Y1t 3 b, +4y, +y' ..l

21.Some standard Forms of the Binomial Expansion For all Values of N,

when [X]<1, We Have:

1 Q40" =1+2x+ 2002
1! 2!

_ n nn-1) -
2. I-x0)"=1-gx+——x"—-
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