cmr10.329CS 590C: In tro duction to Computational Science all 1996 Problem Set cmbx10.329Due Date: Sept 6, 1996 in class cmti10.329No late submissions wil ac epte cmr10.3001. cmbx10.300 (10 oin ts) cmr10.300 ou are giv en data �le (whic lets assume came from set of highly classi�ed exp erimen ts). The data �le is ailable to ou from ttp://www.cs.purdue.edu/homes/a yg/CS590C/gn uplot/assn1.dat. ou susp ect that the data should �t the equation: 17 cmmi10.300cmr7.300cmr10.30012 xy cmr10.300 cmmi10.300cmmi10.300cmr7.300cmr10.300ou an to erify this graphically or doing this, �rst solv the equation using maxima to express cmmi10.300 cmr10.300 as function of cmmi10.300 cmr10.300Next, using gn uplot, plot the oin ts and function with reasonable ranges. ak prin tout of the resulting graph and commen on the agreemen et een exp ected and observ ed results. 2. cmbx10.300 (15 oin ts) cmr10.300 Let us no try to form ulate the problem sligh tly di�eren tly Instead of assuming that the equation relating cmmi10.300 cmr10.300 and cmmi10.300 cmr10.300 is kno wn, are trying to determine this relation. are therefore trying to �nd function of the form: cmmi10.300ax cmr7.300cmr10.300cmmi10.300 bxy cmr10.300 cmmi10.300 cy cmr7.300cmr10.300cmmi10.300 cmr10.300are trying to determine the est alues of cmmi10.300 cmr10.300 cmmi10.300 cmr10.300 cmmi10.300 cmr10.300 and cmmi10.300 cmr10.300 in the least squares sense. Note that to solv an erconstrained linear system Ax cmr10.300 cmmi10.300 cmmi10.300 cmr10.300 in the least squares sense, ou need to solv cmmi10.300 cmmi7.300cmmi10.300Ax cmr10.300 cmmi10.300 cmmi7.300cmmi10.300cmr10.300 or the dataset in �le assn1.dat, form ulate the problem as linear system, solv it in the least squares sense to determine cmmi10.300 cmr10.300 cmmi10.300 cmr10.300 cmmi10.300 cmr10.300 and cmmi10.300cmr10.300 (y ou can do this using MAXIMA, Mathematica or pac age of our hoice). Note that there is trivial solution in whic cmmi10.300 cmr10.300 cmmi10.300 cmr10.300 cmmi10.300 cmr10.300 and cmmi10.300 cmr10.300 are all zero and the curv is erfect �t. Figure out ho to ork around this. Solv the resulting system for cmmi10.300 cmr10.300 as efore using MAXIMA. Plot the function and also the oin ts in assn1.dat. Do es this function displa etter agreemen than the exp ected function in the previous problem. 3. cmbx10.300 (10 oin ts) cmr10.300 The probabilit of erson winning lottery after sp ending cmmi10.300 cmr10.300 dollars is giv en cmmi10.300cmr7.300cmr10.300cmmi10.300 cmr10.300

2000 cmsy10.300 cmr10.300cmsy10.300 cmmi10.300 cmsy10.300cmmi10.300 cmsy7.300cmr7.300 cmmi7.300

00000005 cmsy7.300 cmr7.300 cmmi7.300 cmsy7.300

100000) cmr5.300cmr7.300 cmr10.300The cmr7.300 probabilit of erson going bankrupt after sp ending cmmi10.300 cmr10.300 dollars is giv en cmmi10.300cmr7.300cmr10.300cmmi10.300 cmr10.300

5000 cmsy10.300 cmr10.300cmsy10.300 cmmi10.300 cmsy10.300cmmi10.300 cmsy7.300cmr7.300 cmmi7.300

00000002 cmsy7.300 cmr7.300 cmmi7.300 cmsy7.300

45000) cmr5.300cmr7.300 cmr10.300Are cmr7.300 these alid probabilit distributions? (i.e. is their in tegral ev aluated from cmsy10.300 �1 cmr10.300to cmsy10.300 cmr10.300 equal to 1? Sho ho to do this using MAXIMA.) Plot these functions using gn uplot. If sp end $70,000, am more lik ely to win the lottery or go bankrupt? 4. cmbx10.300 (15 oin ts) cmr10.300 The area of triangle with sides of length cmmi10.300 cmr10.300 cmmi10.300 cmr10.300 and cmmi10.300 cmr10.300 is giv en cmex10.300cmmi10.300cmr10.300 cmmi10.300 cmsy10.300 cmmi10.300 )( cmmi10.300 cmsy10.300 cmr10.300 cmmi10.300 )( cmmi10.300 cmsy10.300 cmr10.300 cmmi10.300 cmr10.300 where cmmi10.300 cmr10.300 cmmi10.300 cmr10.300 cmmi10.300 cmr10.300 cmmi10.300 cmr10.300 cmmi10.300

2. cmr10.300 ou are giv en that the area of the triangle is 1, and the size of one side is 5. What is the relationship et een the lengths of the other sides. Illustrate this relationship graphically using gn uplot.