
  

CEE 3804: Computer Applications in Civil Engineering Spring 2015 

Assignment 8: Integration, Polynomials and Functions 
Solution 

Date Due: April 16, 2015 Instructor: Trani 

Problem 1 
a) Task 1 
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b) Task 2 

c) Task 3 

 

d) Task 4 
 Using the same function created for Task 2, 
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Problem 2
a) Tasks 1&2 

 The values of table 2 were saved in a file named ‘watwerway_depth.txt’ to be used for this problem. 
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Figure : Waterway Station vs. Depth and Residuals. Tenth-Order Polynomial Approximation.
 
The tenth-order polynomial to fit the water depth distribution has the coefficients: 
  p1 = -1.0657e-15 
  p2 = 5.5812e-13 
  p3 = -1.2379e-10 
  p4 = 1.5122e-08 
  p5 = -1.1062e-06 
  p6 = 4.9254e-05 
  p7 = -0.0012894 
  p8 = 0.017858 
  p9 = -0.093619 
  p10 = -0.408 
  p11 = 0.0039122 
The approximation is very close to the actual data. 
The area to be excavated using the Quad function (Newton-Cotes method) is shown the following diagram. 
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Problem 3 
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Figure : Vehicle Weight vs. Engine Horsepower.

Table: Vehicle Weight & Engine Displacement SSE Estimation.

Degree SSE

Second 1.2386E+05

Third 1.2385E+05

Fourth 1.2380E+05

Fifth 1.2314E+05
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From the table above we may conclude that the fifth order polynomial is the best solution (lowest value of SSE). However, if we 
examine the resulting polynomials plotted against the data (shown in the next Figure), we conclude that most of the regressions 
provide similar accuracy with the fifth-order approximation. In fact the fifth-order polynomial introduces some “strange" artifacts at 
the ends of the regression. This rules in favor of a simple quadratic (2nd order polynomial) or perhaps a 3rd order polynomial. 
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b) Task 3 
 Call from command window using provided mass test values : 

 

 

Degree Sum of Square Errors (SSE)

Second 9.0091E+04

Third 8.9397E+04

Fourth 8.887E+04

Fifth 8.8754E+04
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