Midterm Test (Matlab and Mathematica)

Friday, 19 July 2002

Part I, MATLAB

1. When the following unrelated inputs are given to MATLAB, what output will be produced by MATLAB? 

(a) zeros(2,3)

(b) a = [1 2 3]; a .^ 2

(c) b = [1; 2; 3];    b * b’

(d) c = [1 2; 3 4];  c(:, [2,1])

(e) 10 \ 2

(f) x = 1:3:4

(g) d = [1 2];  e = [d; d];  e(3)

(h) i^2

(i) 10 ~= 7

(j) eval(’sin(pi)’)

2. Write one-line code for the following tasks:

(a) Construct a matrix B from A by taking the  (odd numbered) 1, 3, 5, etc rows and columns from A;

(b) Given two column vectors of equal sizes A and B, compute the dot product of A with B; 

(c) Given three row vectors A, B, C of length 3 (three-dimensional vectors), compute (A ( B) ( C  [that is, cross product  of A and B with  dot product of C];

(d) Find the numerical roots of equation 1 + x + x2;

(e) Plot sin(x) for x in [0,pi].

3. Define a MATLAB function stat() that takes a matrix A and returns 4 numbers, its mean (average), variance, maximum, and the index of maximum, in this order.  Don’t use any built-in functions.  A proper H1 line must also be written.

Part II, Mathematica

4. When the following (independent) input expressions are given to MATHEMATICA, what will be the response: 

(a) {a, b, c}^2

(b) Sin[ {1, 2, Pi} ]

(c) 2 // Sqrt

(d) (#^2)& @@ f[2]

(e) y := x+1; x=2; y

(f) x = 1; y = x+1; x=2; y

(g) Last[{a,b,c}]

(h) {1, 2} ~Join~ { {a} }

(i) (1 + x)^2 /. x -> z-1

(j) (a+b+c)[[2]]

5. Given a one-line input to the following tasks or answers to questions

(a) Make a plot of  Bessel function J1(x) for x from 1 to 5;

(b) Compute square root of 3, accurate to 100 digits;

(c) Verify that sin2(x) + cos2(x) is 1 for any x;

(d) Let A = {a, b, c} and B = {1,2,3}, compute the dot product of A and B;

(e) Initialize a matrix m of 100(50 to all zeros.

6. Define a Mathematica function that takes an arbitrary expression and count the number of occurrences of the second argument (which must be a symbol) anywhere in the expression.  The outline of the function looks like this:

SymbolCount[expr_, x_Symbol] := Module[{c=0, ...},

    (* your code *)


...;


c

]


The result of SymbolCount[{x,f[x],q},x]  gives 2, for example. 
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