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generates (creates) the x matrix as
X =
9 17 25
10 18 26
11 19 27

To terminate for and while, the break statement is used.

3.6. Illustrative Examples

Example 3.6.1.
Find the values of @, b, and ¢ as given by the following expressions

2 3)"2 1 -
a=5"—-6y+7z, b= T and c=| 1+—
4x -5z x
ifx=10,y=-20and z=30.
Solution.

In the MATLAB Command Window, to find a, we type the statements

ing the Enter we have the result. In parti

That is, a = 830.
To find b, we type

and the value for b is found. In parti

Thus, b =-0.0089

Finally, to find the value of ¢, we have

and ing the Enter key, the ¢ value is

we conclude that ¢ = 0.9901.

Example 3.6.2.
Use MATLARB to calculate the value of """,

is solved as follows:

Example 3.6.3.
Given the complex number N = 13 — 7i. Using MATLAB, perform the following numerical
calculations:
a. Find the magnitude of V.
b. Find the phase angle of N.
c. Determine the complex conjugate of N.
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Solution.
The complex number is downloaded as

We can use either i or j for the imaginary number. The three problems can be straightforwardly solved. In
particular,

i &
(m]

Example 3.6.4.
For a shell with an external diameter r, = 10 and internal diameter r; = 2, find the volume which is

given by the following formula:
v=ixls-7).
Solution.
To solve this the MATLAB statement in the Command Window) is

Here, we use the pi which is the constant x. Then, the numerical result

we conclude that V= 4155.

Example 3.6.5.
For a shell with an external diameter r, = 3, 4, 5, 6, 7, 8, 9, and 10 and intemnal diameter r; = 2, find

the values for volume ¥ = +{r’ - ). Calculate and plot a nonlinear function ¥'= fir,) for the r, given.

Solution.
In the MATLAB Command Window we

and the plot is illustrated in Figure 3.13.
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Figure 3.13. Nonlinear function: volume versus the external radius V=f£(r,) O

Example 3.6.6.
Use the 1inspace function and increment method to create a vector A with 15 equally spaced
values, beginning with 7.0 and ending with 47.5.

Solution.

Using linspace, in the Command Window, we type
>> A=linspace(7.0, 47.5, 1%
where 7.0 is the first (initial) value, 47.5 is the final value, and 15 is the number of values to be displayed.
Pressing the Enter key, the following is displayed in the Command Window:

The first value is 7.0, the final value is 47.5, and 15 numbers are displayed.
The increment method can be used. The increment value is found using the equation
I _Fuuanlm—lmtiaanlne.

Number of Increments -1

ﬂmmmﬂnw' statement,
and

the Enter key. We have

Because a value of 2.8929 is now assi to be the we can enter

The result is

A=

Columns 1 through 9

7.0000 9.8929 12.7857 15.6786 18.5714 21.4643 24.3571 27.2500 30.1429
Columns 10 through 15

33.0357 35.9286 38.8214 41.7143 44.6071 47.5000

O
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Example 3.6.7.

Use 1linspace and apply the increment method to create vector B with starting (initial) value of 7
and final (ending) value of 23 with increment of 0.16 between values. Display only the 18th value in each
case.

Solution.
Increment method. We enter

Here, the first line is the vector, and the second line indicates the value we wish to display. Pressing the
Enter we have

Using the 1inspace function, we must first find the number of values that will be found using the
following equation:

Number of Val _ Final Value - Initial Value

+1.

means | 101 values v ; g heen disp ] der 1l given cond S M'm

linspace anddisplay, we

()
368
6 9 51 4 8
: 8723 37
Forﬂnmﬂlembac-l 34 4 antll)-2 s.hmmmﬂnfolbwirc
5 282 51

a Create matrix E1 with the two middle columns of C using the colon operator.
b. Create matrix E2 with rows 1 and 2 and columns 2 and 3 of C using the colon operator.
c. Create matrix E3 by placing E1 and D side by side.
d. Find the product of C and Dy,.
Solution.

iimWﬂnmﬂhaClﬂDn

a. The matrix E1 is created as
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b. The matrix E2 is generated as

d. The product of the value in row 2 and column 4 of matrix C and the value in row 1 and column 2 in
matrix D is found as

We use the numbers for row and column location in matrices C and D. the Enter we have

In fact, the product of 8 and 3 is 24.

Example 3.6.9.
We have the following arrays F=[3 21 6 17},G=[4 27 9 3}, andH =[] 2 9 15).

Combine F, G and H into a matrix K1 such that F is in the first row of K1, G is in the second row of
K1, and H is the third row of K1.

Combine F, G and H into a matrix K2 such that F is in the first column of K2, G is in the second
column of K2, and H is the third column of K2.

4

Solution.
Fiﬁ.wedowﬂodﬂnmmu

mwxluw-ﬂwmum&gm
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Example 3.6.10.
. . 7 2 2 3 .
Given matrices Aand Bas 4= 31 and B= 4 5| calculate the following:

A+B

A-B

2*B

A/4

A*B

B.*A

A*B

B*A

A2

AN2

A B

. A/B

using pencil and paper. Verify the results using MATLAB.
Solution.

First, we download matrices A and B as

BgrrFR™moAL o

If one wants to display these matrices, the first semicolon outside the brackets must be replaced by a
and remove the second semicolon. In
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o

A4
To find the resulting matrix, we have

—

7

A"B
We type

B
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Example 3.6.11.

1211 -79 923
Giventhe matrix A =| 5.06 6.35 21.7 |, using MATLAB do the following:
-334 267 1438

Find the natural logarithm of the absolute value of each element of A.
Find the base 10 logarithm of the absolute value of each element of A.
Find the square root of each element in 4.

Calculate the hyperbolic cosine of each entry of A.
Round each element in A to the nearest integer.

Round each element in A to the next higher integer.

Truncate each element of 4 to the next lower integer toward zero.
Find the sum of the elements in each column of A.

Find the product of the elements in each row of A.

Find the maximum value in each row of A.

Find the minimum value in each row of A.

Sort the elements in each column of A in ascending order.

Sort the elements in each row of A in ascending order.

Find the mean of the values in each column of 4.

Find the size of A.

Solution.

First, we download matrix A as

ePeRITrFFE ORN TP

To solve the problems and find the numerical values, we type in the Command Window using the
corresponding statements listed below. To find the answers, the Enter key must be pressed. We have
Part a

Part b
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Part ¢
Part d

It is evident that another format should be used. For the format short e we find

Part k

_



Chapter 3: MATLAB and Problem Solving 89

Partm

Example 3.6.12.

Given polynomials /= 15x* - 7. + 2x + 4 and g = 9’ — 17x + 3, do the following problems:
find the product of fand g,

find the quotient and remainder of f divided by g,

find the roots of g.

Mk

coe

We download two
The of fand g is found the conv function. In




Chapter 3: MATLAB and Problem Solving 90

Example 3.6.13.

Write an m-file which will generate a table of conversions from inches to centimeters using the
conversion factor 1 inch = 2.54 cm. Prompt the user to enter the starting number of inches. Increment the inch
value by 3 on each line. Display a total of 10 lines. Include a title and column heading in the table.

Solution.

The m-file should be written. Fiurthermore, to execute an m-file, MATLAB must be able to find it.
This means that a directory in MATLAB's path must be found. The current working directory is always on
the path. To display or change the path, we use the path function. To display or change the working
directory, the user must use cd. As usual, help will provide more information.

To solve the problem, the following m-file is written. Comments are identified by the $ symbol.
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Example 3.6.14.

Write an m-file that will calculate the area of circles (4 = n/%) with radii ranging from 3 to 8 meters
at an increment between values entered by the user in the Command Window. Generate the results in a table
using disp and fprintf, with radii in the first column and areas in the second column. When fprintf

is used, print the radii with two digits after the decimal point and the areas with four digits after the decimal
point.

Solution.
To solve the problem, the MATLAB script is developed and listed below.
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Example 3.6.15.

Write an m-file which allows the user to enter (download) the temperatures in degrees Fahrenheit
and return the temperature in degrees Kelvin. Use the formulas C°= 5(F°— 32)/9 and K = C°+ 273.15. The
output should include both the Fahrenheit and Kelvin temperatures. Make three variations of the output as:

a. Output temperatures as decimals with 5 digits following the decimal point,
b. Output temperatures in exponential format with 7 significant digits,
c. Output temperatures with 4 significant digits.

Solution

The following MATLAB script allows us to solve the problem:

O

Example 3.6.16.

A spring's potential energy is found as E = kx’/2, where k is the spring constant; x is the spring
displacement. The spring force is F = kx.

Using the data for five different springs as given in Table 3.2, write an m-file to find the
displacement and potential energy stored in each spring. Output the results in a table that displays the spring
number, displacement in meters, and potential energy in joules. The calculated values should have three digits

Table 3.2. Spring Data
[ Spring 1 2 3 a 5
Force (N) 23 123 5 79 8
| Spring constant, k 145 3 12 17 34
Solution.
The
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Example 3.6.17.

w_ x R
The formula for the volume of a truncated cone is V' = -=(R- W )
W g 3% ’mar(mo ’)

Here, y is the height; R is the radius of the base; 0 is the angle in radians formed by the centerline
and the side of the cone at the ape.

Find the volume for radii R = 1, 2 and 3 meters if y = 5 meters and 6 = 20°. Calculate three
volumes.

Solution.

The m-file is written. In 2

The results displayed in the Command Window are documented below:
Enter the height of the cone in meters:

3
y =
3
Enter the three radii in meters:
[1 2 3]
R =
1 2 3
Enter the angle in degrees:
20
t =
20

2.8794 20.8627 57.6956
The three volumes are found to be 2.8794, 20.8627, and 57.6956. O
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Example 3.6.18.

Write a MATLAB script which accepts the radius and height as inputs and returns the volume of the
cone with those dimensions.

Solution.

The script (ch3618 .m) is given below.

The numerical results for r = 5 and h = 10 are

Thus, ¥ = 261.7994. 0

Example 3.6.19.
Write an m-file that computes the time  at which an object thrown vertically upward with the initial
velocity v will reach a height h. There are two solutions for 7 in the height equation h(l)=vt--}gt’ because

the equation is quadratic. Test the file if &= 100 m, v = 50 m/sec, and g = 9.81 m/sec’.
The MATLAB script ch3619.m s

I§I§
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Example 3.6.20.

Write the MATLAB file to solve linear algebraic equations. Develop an m-file in order to solve the
following sets of linear algebraic equations:

a. 6x —3y +4z=41
12x+5y-7z=-26
~-5x+2y+6z=14

b. 12x-5y =11
-3x+4y+72=-3
6x+2y +3z=22

c. 2.5%4 + 5%3+ X3 - 2%,=—4
25%, —6.2x3+ 18x4 + 10x;,=2.9
28x4 + 25%; — 30%x, — 15x3=—5.2
—3.2X] + ]2X3—8X4=—4.

Solution.
The following m-file is written:

Thus, the solutions of the algebratc equations are found.
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Example 3.6.21.

Electric circuits are described (modeled) using Kirchhoff's voltage and current laws. The electric
circuit under consideration is described by the following set of five algebraic equations:

R]i] + Rziz—- V1= 0

- Rziz + R3i3 + R5i5 =0

vyt R4i4— R3i3 =0

—i]+i2+i3+i4:0

- i4-— i3 +i 5= 0

a. Calculate the five unknown currents (i), i, i3, 14, and is) using the following resistances and voltages
as: Ry = 470 ohm, R, = 300 ohm, R; = 560 ohm, R4 = 100 ohm, Rs = 1000 ohm, v,= 5V, and v, =
10V. Label the answers with current number and units. .

b. Using the resistances given above and v, = 5V, find the range of positive voltages v, for which none
of the currents exceeds 50 mA. The currents may be positive or negative. None of the currents may
be less than — 50 mA or greater than 50 mA.

Solution.
The MATLAB script is documented below.
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The results are

a

Example 3.6.22.

The height, horizontal distance, and speed of a projectile launched with a speed v at an angle 4 to the
horizontal line are given by the following formulas:

h(t)=vtsin A—1 gt*, x(t) = vtcos A and v(f) = \ﬁz —2vgtsin A+ g’t* .

The projectile will strike the ground when A(f) = 0, and the time of the hitis #,, = 2Ysin4.
g

Suppose that 4 = 30°, v = 40 m/s, and g = 9.81 m/s”. Use logical operators to find the times (with
the accuracy to the nearest hundredth of a second) when

a. The height is no less than 15 meters,
b. The height is no less than 15 meters and the speed is no greater than 36 m/sec.
Solution.

The following MATLAB script is developed to solve the problem.




