2.1 USE OF SIMPSON'S RULES FOR NUMERICAL INTEGRATION
: For calculation of areas, first and second moment of area, volume etc.
: assumed that the bounding curves are portions of parabolas.
Simpson's first rule, Simpson's second rule, Simpson's third rule, Trapezoidal rule.
SIMPSONS FIRST RULE
: All ordinates must be equally spaced 

: The number of ordinates must be odd 

: A= 1 /3 h (Y1+4Y2+Y3) for 3 ordinates.
: A = 1/3 h (Y1+ 4Y2 + 2Y3 + 4Y4+ Y5) for 5 ordinates through computing of multipliers.
: A = 1/3 h ('/2 Y1, + 2 Y2 + 1 '/2 Y3 + 4 Y4 + 2 Y5 + 4 Y 6 + 1 '/2 Y7 + 2Y8 + '/2 Y 9) for half stations at the ends.
: h = distance between two full ordinates.
: h = (total length) / (total number of full stations minus
one)
for water planes.
: h= (total depth) / (total number of full water lines minus
one)
- for transverse sections.



SIMPSON'S SECOND RULE
: All ordinates must be equally spaced
: The number of ordinates must 3n+l where n=l, 2, 3…..etc.

: A= 3/8.h (Y1+ 3Y2+3Y3+ Y4) for 4 ordinates. 

: A +3/8.h (Y1+3Y2+ 3Y3+2Y4+3Y5+3Y6+Y7) for 7 ordinates through compounding of multipliers.
: h= Distance between two full ordinates.
: h= (total length) / (total number of full stations minus one)
For water planes.
: h = (total depth) / (total number of full water lines minus one) — for transverse sections.
SIMPSON'S THIRD RULE (5, 8,-1 RULE)
: All ordinates must be equally spaced: The number of ordinates must be three
: The area calculated will be between the 5 and 8 multiplied ordinates.
: A = h/12(5Y1 + 8Y2-Y3)
: h = Distance between two full ordinates.



TRAPEZOIDAL RULE
: All ordinates must be equally spaced 

: can be used for any number of ordinates.
: A = '/2 h (Yi + 2Y2 + 2Y3 +
Yn) for n ordinates.
: h= distance between two full ordinates.
: h = (total length) / (total number of full stations minus one)
for water planes
: h = (total depth) / (total number of full water lines minus one)
for transverse sections.
: The results not so accurate as that of Simpson's rule.



2.4 Explanation of other rules such as Tchebycheff's Rules, Trapezoidal rule, etc. for hydrostatic calculations.
Tchebvcheff's rules
: This system differs from other rules in that the ordinates are not equi-spaced.
: The curve is assumed to be parabolic.
: The spacing is such that the ordinates do not require internal multipliers and can be directly added.
: The end ordinates are not used.
: The area is obtained by adding together the length of the ordinates, dividing by the number of ordinates and finally multiplying by the total length of the figure.
: Area = (Y1+Y2+Y3+
-Yn).L
                                                            N
Y1   Y2,   ...etc   are   the   height ordinates.
N is the number of ordinates
L is the length of the figure



EXERCISE    TO CALCULATE    AREA USING TCHEBYCHEFF'S RULES
Calculate the area of a semi-circle of radius 25m using Tehebycheff's rule with four ordinates.
SOLUTION 


L. = --------------------------- m
0.7947. L/2 =----------------m
Y1 =------------------------m
0.1876. L/2 = —---------------------m
Y2-----------------------------------------------------------m
Y3 ------------------------------------------------------------------------m
Y4 =
---m
Area = Y1+Y2+Y3+Y4     
                 4



Length of base = L; No. of ordinates used = N; Area = LIN (sum of measured ordinates)
No. of ordinates     Position of ordinates from the middle of the base in 

Used (N)                         fractions of the half length
N         amidships         1                     2                3                 4                  5
2                                       0.5773
3                0              0.7071
4                        0.1876       0.7947
5                 0                  0.3745          0.8325
6                                                         0.2666            0.4225              0.8662
7                             0                             0.3239             0.5297              0.8839
8                            0.1026         0.4062             0.5938           0.8974
9              0             0.1679         0.5288             0.6010            0.9116
10                         0.0838          0.3127             0.5000            0.6873              0.9162

