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1 Estimation of sin(x) from 0 to 2

Method used Integral approximation Error

Midpoint rule 1.419842 0.003695

Trapezoidal rule 1.408763 0.007384

Simpson’s rule 1.416149 0.000002

Gaussian quadrature (3) 1.416198 0.000051

Gaussian quadrature (4) 1.416146 0.000001

Gaussian quadrature (5) 1.416146 0.000001

2 Program listing

1 /∗
2 COLTON WILLIAMS 2017
3 NUMERICAL ANALYSIS
4 SIN ESTIMATION
5 ∗/
6 #include <s td i o . h>
7 #include <math . h>
8
9 f loat s inmidpo int ( )
10 {
11 f loat r e s u l t = 0 . 0 ;
12 for ( f loat i = 0 . 0 ; i < 2 . 0 ; i = i + 0 . 25 )
13 {
14 r e s u l t += s in ( ( i + i + . 2 5 ) /2) ;
15 }
16 r e s u l t ∗= 0 . 2 5 ;
17 return r e s u l t ;
18 }
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19
20 f loat s i n t r ap e z o i d ( )
21 {
22 f loat r e s u l t = 0 . 0 ;
23 for ( f loat i = 0 . 0 ; i <= 2 . 0 ; i = i + 0 . 25 ) //

inc l ude 2.0 in loop in order to have 9 po in t s
24 {
25 r e s u l t += 2 ∗ s i n ( i ) ;
26 }
27 r e s u l t −= s in ( 0 . 0 ) + s i n ( 2 . 0 ) ;
28 r e s u l t ∗= 2 . 0 / 1 6 . 0 ;
29 return r e s u l t ;
30 }
31
32 f loat s ins impsons ( )
33 {
34 f loat r e s u l t = 0 . 0 ;
35 for ( f loat i = 0 . 0 ; i < 2 . 0 ; i = i + 0 . 25 )
36 {
37 r e s u l t = r e s u l t + (0 . 25/6 ) ∗( s i n ( i ) + 4∗

s i n ( ( i + i + 0 . 25 ) /2) + s i n ( i + 0 . 25 ) )
;

38 }
39 return r e s u l t ;
40 }
41
42 f loat s i n gau s s i an ( int n)
43 {
44 f loat r e s u l t = 0 . 0 ;
45 switch (n)
46 {
47 case 3 :
48 r e s u l t += 0.555555 ∗ s i n (0 .774596 + 1 . 0 ) ;
49 r e s u l t += 0.888888 ∗ s i n ( 1 . 0 ) ;
50 r e s u l t += 0.555555 ∗ s i n (−0.774596 + 1 . 0 )

;
51 break ;
52 case 4 :
53 r e s u l t += 0.347854 ∗ s i n (0 .861136 + 1 . 0 ) ;
54 r e s u l t += 0.652145 ∗ s i n (0 .339981 + 1 . 0 ) ;
55 r e s u l t += 0.347854 ∗ s i n (−0.861136 + 1 . 0 )

;
56 r e s u l t += 0.652145 ∗ s i n (−0.339981 + 1 . 0 )

;
57 break ;
58 case 5 :
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59 r e s u l t += 0.236926 ∗ s i n (0 .906179 + 1 . 0 ) ;
60 r e s u l t += 0.478628 ∗ s i n (0 .538469 + 1 . 0 ) ;
61 r e s u l t += 0.568888 ∗ s i n ( 1 . 0 ) ;
62 r e s u l t += 0.236926 ∗ s i n (−0.906179 + 1 . 0 )

;
63 r e s u l t += 0.478628 ∗ s i n (−0.538469 + 1 . 0 )

;
64 break ;
65 }
66 return r e s u l t ;
67 }
68
69 int main ( )
70 {
71 p r i n t f ( "Midpoint␣ e s t imat i on : ␣%f \n" , s inmidpo int ( )

) ;
72 p r i n t f ( "Trapezo ida l ␣ e s t imat i on : ␣%f \n" ,

s i n t r ap e z o i d ( ) ) ;
73 p r i n t f ( "Simpson ’ s ␣ ru l e ␣ e s t imat i on : ␣%f \n" ,

s ins impsons ( ) ) ;
74 p r i n t f ( "Gaussian␣ e s t imat i on ␣ (3 ) : ␣%f \n" ,

s i n gau s s i an (3 ) ) ;
75 p r i n t f ( "Gaussian␣ e s t imat i on ␣ (4 ) : ␣%f \n" ,

s i n gau s s i an (4 ) ) ;
76 p r i n t f ( "Gaussian␣ e s t imat i on ␣ (5 ) : ␣%f \n" ,

s i n gau s s i an (5 ) ) ;
77 return 0 ;
78 }

3


