
Course: Math 50 Dartmouth College (MWF 11:15 AM-12:20 PM ), Fall 2015
Instructor: Nishant Malik

Homework Sheet Number: 4 [Basic Python and Statistics]
Posted on: 10/09/2015
Due on: 10/16/2015

Directions: Any problem marked with asterisk (*) should be completed using IPython Notebook
(Jupyter) and can be uploaded at https://dropitto.me/m50f15 .

1*. Data Structures

(i) NumPy Arrays:

a. Create a numpy array of length 5 with all elements set to 0.
b. Create a 2 dimensional numpy array of length 4 × 4 with all elements set to 1.
c1. Create a 2 dimensional numpy array of length 5 × 5 with all elements set to 10.
c2. Create two different numpy arrays with elements

[

1, 3, 8
]

and with elements from 1 to 100
divided into 10 evenly spaced numbers.
d. Create a 2 dimensional numpy array filled with random values. Find their datatypes.
e. Let say we define an array X1 as follows:

import numpy as np
X1 = np . eye ( 2 )

Find the dimension and type of array X1.

f. Let say we define an array X1 as follows

import numpy as np
X1 = np . array ( [ [ 1 , 2 , 3 , 4 ] , [ 5 , 6 , 7 , 8 ] , [ 9 , 1 0 , 1 1 , 1 2 ] ] )

Print the first row and column of the array X1, also print the last element of 3rd row.

g. Let say we define an array X1 as follows

import numpy as np
X1 = np . array ( [ [ 1 0 , 1 2 , 1 3 , 1 4 ] , [ 5 , 6 , 7 , 8 ] , [ 1 9 , 1 0 , 1 1 , 1 2 ] ] )

Obtain a new array X2, which has same elements as X1 except elements smaller than 10 are set
equal to 0.

h. Define two 2× 3 numpy arrays a and b. The first row of a has elements
[

1, 2, 4
]

and the second

row has the elements [4,5,6]. The first row of b has elements
[

2, 2, 2
]

and second row has elements
[

5, 5, 6
]

. First take the transpose of a and b then carry out an element wise multiplication on them.
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(ii) Lists:

a. Define a python list with elements [9,10,11,12] and find out the length of this list.
b. Define a python list with elements [60.1, 50, 80, 10, 12.5] , sort this list in increasing order.
c. Define a python list with elements [’Tom’,’John’,’Jack’,’Kate’], remove ’Tom’ from this list and
add ’Dan’ to this list. Next write the resulting list in reverse order.
d. Define a 3 × 3 matrix in form of a python list, all the elements of the first row should be 1, all
the elements of the second row should be 2 and all the elements of the third row should be 3.

(iii) Dictionary:

a. Create a python dictionary with keys ’Name’, ’Course’, and ’Year’ and associated values as
’Nancy’, ’Chem01’ and ’2017’.
b. Print the keys and values of the dictionary created above.

2*. Control Statements

a. Using if statement write a code in python which calculates square root of an integer if it is
positive.
b. Using if else statement write a code in python which checks whether a given username and
password is correct.
c. Use for loop to produce the following output from python code.

5, 10, 15, 25, Loop finished

d. Use a for loop to print all the elements from the list [’Jack’,’Jill’,’Jamie’,’John’].
e. Use a for loop to add all the elements from the numpy array

[

4, 1.9, 3.1, 7, 2.6, 5.3, 3, 4
]

f. Use while statement to write a code which produces the following output

Your guess for the given integer : 100
Wrong! Lower than 100.
Your guess for the given integer : 45
Wrong! Higher than 45.
Your guess for the given integer : 50
Correct! you guessed it.
The while loop is over.
Done

g. Use numpy arrays and for loops to solve the following problem from the course:

Consider a normal error regression model: Yi = β0 + β1Xi + ǫi. Where ǫi are independent and
distributed as N(0, 10). β0 = 0.10, β1 = 2.15, i = 1, ..., 5 and in these 5 trials Xi takes the values
{5, 10, 15, 20, 25}. You are given that for every trial i there are k different observations of Yi. Plot
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a scatter plot for k = 10 between X and Y.

3. Basic Statistics

(i) Let random variable X assumes outcomes x1, ....., xn. If the probability of outcomes is given by
the probability function f (xi) = P(X = xi) then what will be the expected value of X i.e., E{X}?
What will be the variance σ2{X}? If a and c are constants then what will be E{a + cX} and
σ2{a + cX}?

(ii) The 90th percentile of a normal distribution is how many standard deviations above the mean?

(iii) State the properties of independent and identically distributed (i.i.d.) random variables.

(iv) Write down the expression for the probability density function (pdf) of a normal random
variable X.

(v) Explain cumulative distribution function (cdf) with the help of a mathematical expression
and sketch.
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