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Interpolation Laboratory

In this laboratory you will investigate interpolation. The data for this laboratory is found in:

T:\\courses\ENGSCI231\Laboratory4\Laboratory4.xls

1. The supplied Excel workbook contains the density of water at one atmosphere of pressure for a number of temperatures. Plot the density vs temperature and using the Trendline facility under Chart in Excel, investigate fitting the data. Using only the Trendline, propose some schemes to improve the fit. 

2. Write Visual Basic code to implement a Lagrangian interpolation scheme of degree m – a user supplied parameter between 1 and 4 – that interpolates the density data. You will need to think about the best way to organize the input and output data for the problem. You will also need to decide on a scheme that efficiently selects an appropriate Lagrangian interval for the point to be interpolated.

3. Using your Visual Basic code calculate the density of water at 3.98˚C (the temperature of maximum water density), 16˚C and 37˚C (body temperature). Note that the actual densities at these temperatures are 1000.0, 998.946 and 993.3316 kg/m3.

4. In another sheet generate two columns of data. The first column should contain a series of angles from 0 to 360˚ in steps of 30˚. The second column should contain the sine of the angles in the first column. Use your Visual Basic interpolation code to investigate interpolating this data at a number of angles using several different orders of Lagrangian interpolation. What are the errors (i.e. the difference between the interpolated value and the sine of the angle interpolated at) for the various interpolation angles and schemes?

