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Recursive Trapezoid Rule and Romberg Integration

£(x)
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Figure 1: Trapezoidal Rule with my =1
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Figure 2: Trapezoidal Rule with m; = 2
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Figure 3: Trapezoidal Rule with mgy = 4
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Example 1: Using Romberg Integration, approximate

2
f e — O 43981
0 9

1

n

kT R(k,0) R(k,1) R(k,2) R(k,3) R(k,4) R(k,5) R(k,9)
0 20 [2.5000

1 1.0 |3.2500 3.5000

2 05 |37463 3.9118 3.9392

3 025 |4.0264 41108 41336 4.1367

4 0125 |41745 4.2239 4.2309 4.2324 4.2328

5 0.0625 | 42506 4.2760 4.2795 42802 4.2804 4.2805

6 0.0312 | 42892 4.3020 4.3038 4.3042 4.3043 4.3043 4.3043

7 0.0156 | 43086 4.3151 4.3159 4.3161 4.3162 4.3162 4.3162 4.3162

8 0.0078 | 43183 4.3216 4.3220 4.3221 4.3221 4.3221 4.3221 4.3221 4.3221

9 0.0039 | 43232 4.3248 4.3250 4.3251 4.3251 4.3251 4.3251 4.3251 4.3251 4.3251

Example 2: Using Romberg Integration, approximate

/ sin xdxr = 2
0

k hx | R(k,0) R(k,1) R(k,2) R(k,3) R(k,4)
1 = |0.0000

2 w/2 | 15708 2.0944

3 w/4 |1.8961 2.0046 1.9986

4 w/8 |1.9742. 2.0003 2.0000 2.0000

5 «/16|1.9936 2.0000 2.0000 2.0000 2.0000
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driverZ.m
This driver creates a matrix and performs Romberg integration
on the function in f.m

of df gf

P

Define Dimension
= 4;

in]

Define Interval [a,b]

Must edit! This is the interval over which we
are attempting to approximate the integral of
the function in f.m

= 1;

= 1.5

O R dP df of of

% Initialize h_k vector which stores the
% interval width for the kth iteration

% of the trapezoid rule.

h = zeros(n,1);

h(l) = b-a;

% Define Matrix M which contains

% the values of the Romberg integration.
M = zeros(n,n);

M(1,1) = 0.5*(f(a) + £(b));

for ¥k = 2:n

% k is the row that we are computing.

h(k) = h(k-1)/2;

% temp stores the set of wvalues at which we
% must evalute the function £

temp = a + h(k)*[1:2:2~(k-1)-1];

M(k,1) = (M{(k-1,1) + h(k-1)*sum(f(temp)))/2;

for j = 2:k

% j is the number of the column within row k

M(k,j) = M(k,j-1) + (M(k,3-1)-M(k-1,3-1))/(4"~(3-1)-1);
end; %end=j-loop

end; %end-k-loop
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