CEE 6510 — Fdl 2004 — Assignment No. 2

[1] Write aMatlab function that generates atable of vauesof x =[ 0, 0.5, 1.0, ...,10], y
= 2sin(X) + 3 cos(X), z= €% cog(3x-2), w = zxy, and writesit to atext file.

[2]. Write a Matlab function that reads the data from the table written in program [1] asa
matrix R The program should separate the datain Rinto vauesof x, y, z, and w, and
produce plotsof yvs. X, zvs. X, and w vs. X in the same set of axes. Add labelsto the
axes and atitleto the plot.

[3]. The numericd integration of afunction y = f(x) intheinterval a < x < b can be
accomplished by dividing the interva into n equaly-spaced subintervas of size

Dx = (b-a)/n. Thenodesin theinterva will be given by xi = a+(k-1)Dx, fork=1, 2, ...,
n, sothat fork = 1,x; = a, and for k= n+1, Xps1 = @a+ N Dx = b. Theintegrd,

| = Qbf (x)dx, can be gpproximated by any of the following formulations:

L= & F(x)Dx,

k=1
or,

le =@ (%) OX.

k=1

(&) Write aMatlab function that takes as input the name of the function f, the limits of
integration a and b, and the number of required sub-intervas, n, and returns the val ues of
I_and Ir. (b) Caculatethe numerica integral for f(x) = 1-x%, a= -1, b= 1, and valuesof
n = 10, 20, 50, 100, 500, 1000. (c) Produce aplot of the values of I_ and Ir asfunctions
of n. Add atitle and labels to the axes of the plot.

[4]. Given aset of (X,y) data asthose shown in Table 1 (see below), it may be possible to
obtain alinear regression of the form y=a+ bx for these data. The caculation of the linear
regression coefficients, a and b, for the data is accomplished by setting up the matrix
equation (these are the normal equations based on the least-square method):
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(&) Write aMatlab function that will read the data vectors x and y from atext file. The
data should look as shown in Table 1, i.e,, two rows of data. The function should
cdculate the summations shown in the matrix equation above, set up the matrix equation,
and solveit for a and b. Finaly, the function should produce aplot of the origind dataas
circles, and of thefitted data (namdy, theliney = a+bx) asacontinuousline. The graph



should show alegend identifying the origind and fitted data, and include labds for the
axesaswd| asatitle. (b) Execute the function for the datain Table 1.

Table 1. Data for linear regression

X 1 3 4 6 8 9 11 14
y 1 2 4 4 5 7 8 9

[5]. Modify functions GVF.m and Gvftds.m so that they cdculate the norma and critica
depths of flow, aswell as a backwater curve, for a circular open channel of diameter D.

The formulae for the geometric propertiesfor a circular cross-section are the following:

. 2
b =cos'1§[- 12, A:D—(b - dn(b)cos(b)), P=bD, T =D:dn(b) ,
e Dg 4

wherey = depth of flow, and b = hdf-angle.
The function should inform the user that values of y larger than D cannot be entered in
reply to function prompts.

Submit:

Word document showing problem statement, functions or scripts used to solve
problem, and output showing solution  Include your name in this documentt.

M-files with Matlab scripts and functions.
Input or output text files.

How to submit your assgnment:

Place the Word document, m-files, and input and output text filesin azip file. Emall the
zipfileto: gurro@cc.usu.edu




