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Most of the information you need to complete these questions is in the over-
heads. However, some supplemental information is required; this is inten-
tional. MATLAB comes with a very comprehensive and details help system,
so it pays to learn your way around it.

Some answers require more than one command to obtain the desired answer.
Please provide the commands you used to obtain the result; there is no need
to include the result itself. Clarity is more important than brevity. If the
process can be performed using the mouse, just identify the steps (e.g. menus
and options).

Questions

Values and Variables

1. What’s the difference between a scalar, a vector and a matrix?

2. Store your favourite digit (1 to 9) in a scalar variable.

3. Multiply it by 9 and store the result in a new variable.

4. Multiply that result by 12345679 (yes, 8 is missing) and note the result.

5. Generate a row vector with all the odd single-digits in descending order
from left to right (call it r).
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6. Generate a column vector with even digits in descending order from
top to bottom (call it c).

7. Convert the column vector (c) into a row vector and append it (below)
the row vector (r) generated in the last-but-one question.

8. Which of the following variable names are invalid, and why? for, myCol,
_rowNum, 1stTrial, col_num.

Calculations

1. What is the smallest scalar value by which MATLAB can increase the
number 100, and the number 1,000,000. That is, what is MATLAB’s
resolution at these two values?

2. Enter the following matrix into MatLab using the conventional way,
and then by using the colon operator:

M = [ 1 6 11 17; 2 7 13 18; 3 8 13 19; 4 9 14 20; 5 10 16 21 ]

3. Explain the difference between the following two commands and their
respective results:

>> M = [ 1 : 3 : 11 , 2 : 3 : 12 ]
>> M = [ 1 : 3 : 11 ; 2 : 3 : 12 ]

Functions

1. How would you find the largest value in a vector, v?

2. How would you find the furthest value from zero (ignoring its sign) in
v?

3. Given that the length of the two orthogonal sides of a right-angled
triangle are stored in the first and second elements of a row vector
named M, write an expression to calculate the length of the hypotenuse
and store it in the third element.

4. Generate a 5 (rows) x 5 (cols) matrix with uniform random numbers
between 10 and 100.

5. Generate a 5x2 matrix with normally-distributed random numbers with
a mean of 70 and an SD of 17.

2 of 6



6. How would you confirm the mean and standard deviation of the overall
matrix in the previous question?

7. Find the sum of each of the rows of the matrix given in Table 1. Use
two methods, one with the colon operator, the other without.







11 12 13

14 15 16

17 18 19







Table 1: sum() matrix

8. Determine the correlation and p-factor between column 1 and column
3 of the matrix in Table 1.

9. How would you plot the output of the randn() function so as to view
its distribution? Assume it’s a single row vector. (Hint: Look up Basic
Plots and Graphs in the Help browser.)

Indexing

1. Print the values of every other element in a matrix (with an arbitrary
number of dimensions).

2. Print the rows of a 2D matrix in reverse order (whilst keeping the
columns in their original order).

3. Use the colon operator to output the elements of a vector in reverse
order.

4. Import the data in file vsearch.txt such that the column headings in
the file are used to name the variables in MATLAB.

5. Using the data you just imported, find the mean reaction time for trials
where SearchType has a value of 1.

6. List the reaction times (for both search types) that were more than
one standard deviation shorter or longer than the mean reaction time.
This can be done with a single statement.
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7. Determine whether the target’s horizontal or vertical position is most
correlated with reaction time.

8. What is the probability of the highest correlation occurring by chance?

Matrix Arithmetic

1. Generate a 10x10 matrix that contains the values from a magic matrix
on the main diagonal only and zeros elsewhere.

2. Multiply the following matrices together manually. Show your workings
so I can see you haven’t just copied the answer from MATLAB!







7 2

4 9

6 8





×

[

9 1 1

2 6 7

]

Table 2: Matrix Multiplication

Importing Data

1. Describe the steps required to derive the equation of the best-fit trend
in the M matrix generated by the script tacx_import_20050427.m.
Use the lowest order that gives a good fit.

2. The plot of power versus heart rate in the overheads shows a wide
variation for each power level, especially at the high end. Find a way
of reducing this variability, plot this new data and find its trend.
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Answers

Values and Variables

1. A scalar is just a single number, a vector is a (one-dimensional) list of
numbers, and a matrix is a multi-dimensional (two or more) array of
numbers.

2. For example: x = 7

3. y = x * 9

4. y * 12345679

5. r = [ 9 7 5 3 1 ]

6. c = [ 8; 6; 4; 2 ]

7. M = [ r; c’ ]

8. for is a reserved word, 1stTrial starts with a number.

Calculations

1. eps(100) and eps(1000000)

2. M = [ 1 : 5 : 17; 2 : 5 : 18; 3 : 5 : 19; 4 : 5 : 20; 5 :

5 : 21 ]

3. The first command produces a single-row vector, whereas the second
command creates a two-row, four-column matrix.

Functions

1. max(v)

2. max(abs(v))

3. M(3) = sqrt( M(1)2̂ * M(2)2̂ )

4. M = rand(5) * 90 + 10

5. U = rand(5,2) * 17 + 70
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6. mean(mean(U)) and std(U(:))

7. sum(1,:), sum(2,:), and sum(3,:). The other method takes advantage
of MATLAB’s column-major behaviour: sum( M’ )

8. [C, P] = corrcoef(M);

9. corr = C(1,3), p_fac = P(1,3), and r = randn(1:1000);

10. hist(r);

Indexing

1. M( 1 : 2 : end )

2. M( end : -1 : 1, : )

3. v( 1 : -1 : end )

4. Use MATLAB’S import feature.

5. mean( RT( SearchType == 1 ))

6. rt(rt < mean(rt) - std(rt) | rt > mean(rt) + std(rt))

7. corrcoef( RT, TargetX ) and corrcoef( RT, TargetY )

8. [C, P] = corrcoef( RT, TargetHiCorr )

9. magic( 10 ) .* eye( 10 )

10.






73 35 75

80 114 90

54 50 56
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