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Working with Arrays

1. Generate an array E of even numbers from 0 to 10. Generate another array O of odd numbers
from 0 to 10. Concatenate the two arrays and print the results.

2. Generate a time vector t from 0 seconds to 10 seconds with a sampling interval of 0.1 second.
Generate the function f(t) = cos(πt). Plots this function. Now replace all values in f(t) that
are above 0.6 with 1. Plot the modified array.

3. Write a program to generate the first 20 Fibonacci numbers, and calculate how many of them
are even.

4. Write a program to plot the 2D function f(x, y) = cos(x) sin(y) for −π < x, y < π. Also plot
the average of the function along the x axis, and the average along the y axis as subplots in
the same figure.

Working with random numbers

1. Generate 1000 Gaussian random numbers with mean = 3 and variance = 2. Plot the histogram
of these numbers. Also compute the PDF from the random number array and plot it along
with the true PDF on the same plot.

2. A random variables x and y are independent with a standard normal distribution (Gaussian
with 0 mean and unit variance). Numerically evaluate and plot the PDFs of x, angle(x+ jy),
|x+ jy|, and |x+ jy|2. Render these PDFs in the same figure, but on 3 different subplots.

Iteration

1. Generate a 100× 100 matrix A whose diagonal elements are unity, and element i, j for i 6= j
are given by 1/|i− j|. Plot this matrix as an image.

2. A person starts walking at x = 0 accoding to the following rule. Every second, he rolls a die.
If the outcome is more than 2, he takes a step in the positive x direction, else, he takes a
step in the negative x direction. Numerically simulate the x co-ordinate of the person as a
function of time and plot the result for 100 steps.

3. Modify the above program to stop when the person reaches x = 15. How many times did he
roll the die to reach this position. Repeat the simulation 1000 times to find the PDF for the
number of die rolls it takes to reach x = 15.
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