
Approximate Integration Techniques  

• Midpoint rule 

! "($)&$ ≈ (! = Δ$["($") + "($#) + ⋯+ "($!)]
$

%
 

Δ$ = / − 1
2  

$& =
1
2 ($&'" + $&) = 56&78629	8"	[$&'", $&] 

Error: (2 ≤ (($'%)!
#+!"   ;  ( = |"′′(maximum)| 

1. ∫ 4sin($) &$,
- ; n=3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ax = 50 = 1

Xi = [ (Xi 1 +xi) +> V
,

= 0
.
5

, X: 1
.

5
,
X: 2

.

5

My: 1/4 sin 10.
5) + 4 sin 11

.
5) + Usin 12 .5)= 8

.

302

error:Ms Milf"max) : 3.9

f'= Leos x

f"= -UsinxM,= 0. 499



• Trapezoidal rule 

! "($)&$ ≈ H! =
Δ$
2 ["($-) + 2"($") + 2"($#) + ⋯+ 2"($!'") + "($!)]

$
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Δ$ = / − 1
2  

$& = 1 + 6Δ$ 

Error: H! ≤ (($'%)!
"#!"   ;  ( = |"′′(maximum)| 

2. ∫ 4 sin($) &$,
- ; n=3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Av=

Xi Ori(1) : - > X0 : 0
, X ,

= 1
,
Xz =2

, X3 =3

Ts : [4sin(0) +2 (4sin (11) + 2 (4sin 121) + Usin 1397 = 7
.
285

393-013
M = If"Imaxil = 399error : To t 121392

f = 4c0sX

Ts ? 0 .
998 f" =

- Using



• Simpson’s rule 

∫ "($)&$ ≈ I! = ./
, ["($-) + 4"($") + 2"($#) + 4"($,) + ⋯+ 2"($!'#) + 4"($!'") +$

%
"($!)]  

Δ$ = / − 1
2  

Error: I! ≤ (($'%)#
"0-!$   ;  ( ≥ |"+($)| 

3. ∫ 4 sin($) &$+
- ; n=4 Av= = /

Xo = 0
,
X = 1

, Xz= 2
,

X
=

= 3
,

X4: 4

Su: [4sin(0) +4(4sin(1)) + 2 (Usin(21)+ 4(4sin (31) + Usin (4)]= 6
.
656

error:Sy M = If"(x1

f = 4 coSX
Sy = 0

.
001

f"= - 4sinx

f= - HcOSX

f=(sinvle/sin


