
Engineering mathematics in action 2021-22 Laboratory Experiments For Module1

Experiment:1
Q1. Input three 3 × 1 vectors v1,v2,v3 using rand command. Using the quiver3 command to-

gether with hold on, plot the vectors . Check whether the column vectors are linearly dependent or
independent by observing their geometric structure. Again check whether {v1+v2, v2+v3, v3+v1}
are linearly dependent or independent.

Q2. Write a MATLAB program as a function to create a plot of the span of the two vectors v1
and v2 in R3.
Algorithm:

1. Input vectors v1,v2.

2. Define 3 functions that will describe the x,y,and z coordinates of the linear combinations.

3. Matlab needs a set of numbers to put into the variables. We’ll create a whole set of pairs (s,t)
using a command called meshgrid.

4. Define vectors of inputs for Matlab to plot.

5. Use surf command to plot the given surface.

Q3.Using the above algorithm plot the span of linear transformation,

(a). T (x⃗) =

1 2
1 3
1 4

 x⃗

(b). T (x⃗) =

 3 −6
1 −2
−1 2

 x⃗
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Experiment:2
Algorithm: To reduce a matrix in reduced row echelon form,

A matrix is said to be in reduced row-echelon form (rref) if it satisfies all of the following conditions:

1. If a row has nonzero entries, then the first nonzero entry is a 1, called the leading 1 (or pivot)
in this row.

2. If a column contains a leading 1, then all the other entries in that column are 0.

3. If a row contains a leading 1, then each row above it contains a leading 1 further to the left.
This condition implies that rows of 0’s, if any, appear at the bottom of the matrix.

Algorithm:
INPUT: n×m matrix A.
OUTPUT: n×m matrix in reduced row echelon form.
1. Set i = 1, j = 1, rank = 0 .
2.While i ≤ m and j ≤ n
3.Find position of maximum absolute value(Pivot element and position) from A(i, j), i ≥ j.
4. If pivot is equal to zero(or less than some tolerance value)
(a) Set j = j + 1
else
(b) Perform Ri ↔ Rpivot

(c) Divide each element of row i by aij , thus making the pivot aij equal to one
(d) For each row k from 1 to n, with k ̸= i subtract row i multiplied by akj from row k.
(e) Set i = i+ 1, j = j + 1, rank = rank + 1;
end if
end while
5.Return transformed matrix A and rank.

Q1. You are the leader of an engineering group in the company you work for and have a routine
computation that has to be done repeatedly. At your disposal is an intern, Kim, a beginning high
school student, who is bright but has had no advanced mathematics. In particular, Kim knows nothing
about vectors or matrices. Here is the computation that is needed. Three vectors, a, b, and c are
specified in R5 (Denote their span by M). Also specified is a (sometimes long) list of other vectors
S = v1, v2, ..., vn in R5. . The problem is to
(a) determine which of the vectors in S belong to M, and
(b) for each vector vk ∈ S which does belong to M, find constants α, β, γ such that vk = αa+βb+γc.
Kim has access to MATLAB. Write a simple and efficient programme using the above algorithm,
which will allow Kim to carry out the desired computation repeatedly. The programme should be
simple in the sense that it uses only the most basic linear algebra commands (for example, Matrix,
Vector, Transpose). Remember, you must tell Kim everything: how to set up the appropriate matrices,
what operations to perform on them, and how to interpret the results.
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Experiment:3
Direct Method: Gauss Jordan Elimination Method

If system of equation is consistent and solution exists uniquely then, the solution is the last column
of augment matrix, after reducing the augment matrix in Reduced Row Echelon form. So in order to
find the solution of the system of equation you have to use the previous algorithm.
Iterative methods:1.Jacobi method :
Algorithm:
INPUT the number of equations and unknowns n; the entriesaij, 1 ≤ i, j ≤ n of the matrix A; the
entries bi, 1 ≤ i ≤ n of b; the entries XOi, 1 ≤ i ≤ n of XO = x(0); tolerance TOL; maximum
number of iterations N.
OUTPUT the approximate solution x1, . . . , xn or a message that the number of iterations was
exceeded.
Step 1 Set k = 1.
Step 2 While (k ≤ N) do Steps 3− 6.
Step 3 For i = 1, ..., n, set

xi =
1

aii

[
−

n∑
j=i+1

aijx0j + bi

]
Step 4 If ∥x−XO∥ ≤ TOL then OUTPUT (x1, ..., xn); (The procedure was successful.)
STOP.
Step 5 Set k = k + 1.
Step 6 For i = 1, ..., n set XOi = xi.
Step 7 OUTPUT (‘Maximum number of iterations exceeded’);
(The procedure was successful.)
STOP.
2. Gauss Seidel Method:A possible improvement in previous algorithm can be seen by reconsidering
the formula for k′th iteration.

xi =
1

aii

[
−

i−1∑
j=1

aijxj −
n∑

j=i+1

aijx0j + bi

]
Write a programme as a function script file for both methods. Also note the number of iteration in
both iterative method(what you notice). Use the above methods both direct and iterative(if applicable)
to solve the following problems,
Q1.Consider an electrical network having four nodes A, B, C, and D connected by six branches
1, ..., 6. Branch 1 connects A and B; branch 2 connects B and D; branch 3 connects C and B; branch
4 connects C and D; branch 5 connects A and C; and branch 6 connects A and D.The current in
branch k is Ik, where k = 1, ..., 6. There is a 17 volt battery in branch 1 producing the current I1
which flows from A to B. In branches 2, 4, and 5 there are 0.5 ohm resistors; and in branches 1, 3,
and 6 there are 1 ohm resistors.
(a) Find the current in each branch. (Explain any minus signs which occur in your answer.)
(b) Find the voltage drop across each branch.
Q2.Suppose that an object can be at any one of n+1 equally spaced points x0, x1, . . . , xn. When
an object is at location xi , it is equally likely to move to either xi − 1 or xi + 1 and cannot directly
move to any other location. Consider the probabilities {Pi, i = 0, 1, 2...n} that an object starting at
location xi will reach the left endpoint x0 before reaching the right endpoint xn. Clearly, P0 = 1 and
Pn = 0. Since the object can move to xi only from xi-1 or xi+1 and does so with probability 1

2
for

each of these locations, Pi =
1
2
Pi−1 +

1
2
Pi+1 for each i = 1, 2, . . . , n - 1.

(a). Solve the system using n = 10, 50, 100
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(b). Change the probabilities to α and 1 − α for movement to the left and right, respectively, and
derive the linear system similar to the one in part (a).
(c) Repeat part (a) with α = 1

3
.
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