Introduction to Symbolic Package: MAPLE

JERTRC RIS

Introduction to Symbolic
Package: MAPLE

Unit

1.1 Introduction

In the discipline of mathematics, the powerful software package Maple is widely
utilized. Symbolic and numeric operations, data visualization, and the development of
interactive applications are all possible inside this framework. Due to its extensive feature set,
Maple, a program by Maplesoft, is excellent for learning and exploring many areas of
mathematics.

Maple's capacity for symbolic computation is one of its main advantages. It enables
the symbolic manipulation of mathematical expressions and equations, allowing the user to
perform algebraic operations on variables and functions rather than simply entering numbers.
Since it can simplify expressions, solve equations, and execute operations of calculus, Maple
is a useful tool for many mathematical tasks.

Maple also allows for numerical computations, so you can use it to get close to an
answer by plugging in numbers. Matrix calculations, numerical integration, and differential
equations are only a few of the advanced mathematical procedures that it can handle.
Mathematical problems can be investigated from several angles when symbolic and numerical
computations are combined.

Maple also has many visualization tools that can be used to generate charts, graphs,
and interactive representations of mathematical topics. This graphical depiction can help you
better grasp mathematical concepts and better communicate your findings to others.

Maple provides a nice interface and a versatile programming language that facilitates
the development of unique algorithms and functions. Maple is a useful material in some
situations. It can be used for mathematical research, problem-solving, and conceptualization.
Maple can be used to gain a deeper understanding of mathematics and develop problem-solving
skills.

1.1.1 Recognize MAPLE Environment

The main interface of Maple software is shown in Fig. 1.1. Maple session is started by
double clicking on the Maple icon which will start MAPLE package,



hlslil=]r]

Falettes  workbook

Introduction to Symbolic Package: MAPLE

BT>=E E= ca
o istertms x| [N Maglerarnal X

BIORC © RAQ @ [

P Faverites.

¢ Infa) logy(a)
log,(a) sinfa) cos(a)

Palette

W MaplePortal - [Server 3] - Maple 2019
File Edit View Insent Format Evaluste Tools Window Help

User workspace:

Document Mode:

P fetlmah [ C Hesdng®ue | [ Degaiiu Sans Nw- BIOB=E= Lg =

The Maple Portal is designed as a starting place for any Maple user.
Learn more about Maple

How dol...7

Training Videos

User and Programming Manuals

Examples and Applications

Additional Resources for Students and Educators

Getting Additional Help

New to Maple?
Learn more about Maple
Getting Additional Help

New to Maple?
Step 1. Watch this videc

A. Get to Know
Maple, Fast!

Math Editor Shortcuts
Evaluste: Enter

Evaluate Infine: Alt+Enter

Toggle MathText: F5

Toggle to Executable Math: Shift+F5
Exit Fraction/Supesscript: —
Assignments: 2:= b

Functions: f:2x -> £°2

Equations: x= y

Command Complete: Ese

Mavigate Placeholders: Tab

L Context Panel J

@ Edinble Maple Defauit Profie C:\Program Files\Mapie 2019 Memory: 4.18M Time: 0.145 Zoom: 100% Text Made

Fig. 1.1 Main interface of Maple software

There are two basic modes for Maple workspace:
e Document mode and
e  Worksheet mode
These two basic modes have their advantages and disadvantages.

you can see the starting page containing points of important resources for new users as follows:

User workspace forms the largest part of the Maple interface and serves as an area
where the user can insert objects, evaluate expressions or write input commands and code.

The document mode in Maple offers quick problem-solving rich content composition
and allows the user to enter text and expressions on the same line. Expressions can be evaluated
without the need of typing a specific command which guarantees better readability. Details
about functions and key commands are available in Maple Help under Create New Document
— Create and Open Document — Work in Document Mode.

Worksheet Mode:

Visually, worksheet mode can be distinguished from document mode by a symbol “>"
located at the start of each line signifying a prompt. To evaluate expressions the user needs to
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enter specific commands, which, while hindering coherence, offers advanced functionality and
customized control. In worksheet mode, further assistance may be located in Create Maple
Worksheets — Create and Open Worksheets — Work in Worksheet Mode.

Document Menu Bar:

The document menu bar is located at the uppermost part of the interface and allows the
user to access almost all functions of the system. It contains both functions essential for work-
ing with the document itself as well as features and tools for creating and manipulating objects,
expressions etc., within the document. The full description of all the menu items can be found
in the Maple help system under Getting Started — Menus — Document Menu Bar. The docu-
ment menu bar is shown in Fig. 1.2.

3

File Edit View Insert Format Evaluate Tools Window Help

Fig. 1.2 The Document Menu Bar of Maple software
Worksheet Toolbar:

The worksheet toolbar is a part of the Maple interface that serves as a location for
commonly performed tasks. The settings allow it to be either hidden or shown. A search box is
located at the end allowing the user to browse Maple resources to a great extent. Features such
as tasks, tutors and help for specific topics can be accessed in this way. The worksheet Toolbar
is shown in Fig. 1.3.
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Fig. 1.3 The Worksheet Toolbar of Maple software

Toolbar Menus:

The toolbar menus can be found under the worksheet toolbar and are a set of menus
whose function changes depending on the activity performed or required by the user. A total of
five modes can be used, namely text, math, drawing, plot and animation. Each one serves a func-
tion that its name suggests, for example, in text mode the user is able to adjust font style, size or
text alignment while in plot mode it is possible to modify plots. As with the document menu bar,
further description of this part of the interface can be found in the Maple Help system, this time
under Getting Started — Menus — Toolbar Menus (Fig. 1.4) shows the Toolbar Menus of Maple
software.

[fext|Math | C Heading®lue  + | [ Dejavu Sans o~ BIOE== Lg ==
Fig. 1.4 The Toolbar Menus of Maple software
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Fig. 1.5 Palettes in Maple
Palettes are a part of the (Graphical User Interface) that is located on its left side and
can be described as collections of related items. These items can be inserted into the document
by either clicking or dragging-and-dropping. The items include expressions, matrices, symbols
and others. The Palettes of Maple software are shown in Fig. 1.5.
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Context menus:

Maple context menus improve the user
experience and provide quick access to a wide

range of capabilities. Context menus change 4S5 +11x+ 15
depending on what the user interacts with.
Right-clicking on a graph, equation, or variable Plot Builder
opens a context menu with related commands Explore
and operations. These menus provide shortcuts Apply a Command
to basic functions, making mathematical Assign to a Name
calculations and data analysis easy. Maple's Costficients "
context menus make it easy to adjust plot ol }
parameters, calculate, and use specialist tools. ) )

) Combine >
Fig. 1.6. shows the Maple’s context Menus. : :

Differentiate >

Evaluate at a Point

Factor

Integrate >
Limnit

Plots =
Series s
Simplify >
Solve £
Complex Maps >

Fig. 1.6 The Maple’s Context Menu

Note:

@) Every command in Maple must end with a semicolon. The semicolon assures
that the computer will execute your instruction. To execute your instructions,
you must press the Enter key.

(i1) Maple is case sensitive. For example, x is not the same as X because Maple

distinguishes between upper case and lower-case letters, and it will take them
as being two different variables.

(iii))  Always type Maple commands in lower case, unless your instructor tells you
otherwise. In such cases be very careful to type everything exactly as your
instructor tells you.

Finally, if you make a mistake, do not continue typing on the next line. Go back, fix it!
Maple behaves like a text editor and you can always go back to fix mistakes or to make changes
by moving the mouse and clicking over the place where you would like to make the change.
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You can also use the arrow keys to move the cursor around. Once you make the change,
press the Enter key to re-execute the command (if needed). It is not necessary to move the
cursor to the end of the line.
1.1.2 Recognize basic MAPLE command
Basic Maple Commands:

The prompt is the symbol >. Maple commands are entered to the right of the prompt.
Each command ends with either “:” or ;”. If the colon is used, the command is executed but
the output is not printed. When the semicolon is used, the output is printed. List of some of
the most useful commands in Maple are as follows.

Command Execution Result
3

"
o Using [ENTER] -
Type "1 + 2 [ENTER]".
e Using [Alt][+[ENTER] x + 3
Type "x + 5 — 2" then [Alt]+ [ENTER].

Command Prompt > Description
> restart Resets all variables and unload all Packages
> eval Evaluates an Expression
> evalf (Pi,5) Evaluates m to 5 digits

Substitutes x = 2 = x * y into x? to give

bs(x = 2* L x?
subs(x X *y,x%) (2% x *y)? = 4x2y?

dif f(5"x xy,x) Differentiates with respect x
dif f(5%x * y, x$2) Differentiates with respect to x twice
-[ sin(x) dx Integrates with respect to x
sin(x) . . m
> f o dx Integrates from 0 to infinity to give >
0

simplify(x *y +2*x*xy —3%x) Simplifies the expression (this is really useful)

expand((x + D(x+ 2)) Expands a factored expression
factor(x? + 2x + 1) Factors an expression
exp (Pix1I) The exponential function e™
solve(5 xx + x x y% = 3,x) Solves the equation for x

Solves a system of 3 equations for x, y,

>solve({eql, eq2,eq3}, [x,y,z]) and 7 variables

()
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1.1.3 Use MAPLE as a Calculator

........

Fig. 1.7 Using Maple software as a Calculator

Maple Calculator App can be started with double click on the icon &
get that calculator interface through which you can easily solve many mathematical problems
regarding arithmetic, geometry, graphics and calculus etc. The Maple’s calculator interface is
shown in Fig. 1.7.

Maple Calculator uses the world-renowned Maple mathematics engine, so it can
solve many kinds of problems, including:

< Basic Math: Arithmetic, fractions, decimals, integers, factors, square roots, powers and
many more.

X3

%

Algebra: Solving and graphing linear equations, solving and graphing systems of equa-
tions, working with polynomials, quadratic equations and functions, logarithmic and ex-
ponential functions, trigonometric functions, trigonometric identities and many more.

e

4

Precalculus: Graphing, piecewise functions, absolute value, inequalities, implicit func-
tions and many more.

X3

%

Calculus: Derivatives, limits, definite and indefinite integrals.

2o

4

Linear Algebra: Matrix multiplication, inverse, determinant, transpose, Gaussian elim-
ination and many more.
< Differential Equations: Ordinary differential equations and a lot more.

Command Calculator Result

1 3 5

> 2 (— —) ; -

273 2

T 1

. 0 . 1

> sm(3 *180)' 5
> [n(2.718); 0.9998963157

1
> f; dx ; In(x)
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1.1.4 Use online MAPLE help

Maple Help Resources

Resources

Description

Maple Tour

An interactive overview of Maple is given by Maple Tour. From the
Help menu, select Take a Tour of Maple.

Online Manual

The Maple Online Manual is an extensive and comprehensive docu-
mentation resource that provides detailed information about how to
use Maple effectively. You can execute examples, copy content into
other documents, and search the contents using the Maple Help Sys-
tem. The Maple Getting Started Guide provides extensive information
for new users on using Maple and the resources available on the
Maplesoft Website (http://www.maplesoft.com). Each procedure and
concept is accompanied by visual depictions to help you identify Ma-
ple resources and tools. From the Help menu, select Manuals, Diction-
ary, and more>Manuals.

Quick Help

A list of key commands and concepts are given in Quick Help. From
the Help menu, select Quick Help. Alternatively, press F1. For addi-
tional information, click an item in the Quick Help.

Quick Reference

This is a table of commands and information for new users that opens
in a new window. It contains hyperlinks to help pages for more infor-
mation. From the Help menu, select Quick Reference. Alternatively,
press Ctrl + F2.

Help Page

Help for Maple features, commands, packages, and more can be found
on Help Page. Help pages include examples and screenshots to help
you quickly learn. From the Help menu, select Maple Help. You can
search for a help topic, perform a text search, or browse the Table of
Contents. You can also open a help page by entering? at the input
prompt (in Worksheet mode) or in Math mode (in Document mode).

Task Templates

This is a set of commands with placeholders that you can use to quickly
perform a task. From the Tools menu, select Tasks, and then Browse.

Applications and
Example Worksheets

These are executable documents that demonstrate the power and flex-
ibility of the Maple interactive document or provide an overview of
computations in a particular field. From the Help menu, select Manu-
als, Dictionary, and more, and then Applications and Examples.

Mathematics and En-
gineering Dictionary

Over 5000 definitions, including 300 figures and plots can be found.
From the Help menu, select Manuals, Dictionary, and more, and then
Dictionary.
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1.2  Polynomials

A Maple polynomial is an expression in powers of an unknown. Univariate polynomi-
als are polynomials in one unknown. For example, x3 — 2x + 13 .

Multivariate polynomials are polynomials in multiple unknowns, such as,
3
x%y — Exy2 + 7x
The coefficients can be integers, rational numbers, irrational numbers, floating-point

numbers, complex numbers, variables, or a combination of these types. One such example is
given below:

>a’+7 b
a *X —=;
2
247 1b
a X — =
2

1.2.1 Factoring a polynomial
To factor a polynomial using Maple software, you can use the ‘factor’ command.
Given below are some examples for how to factor an algebraic expression in Maple:

Example 1.
[> factor(6x? + 18x — 24) ; (0
6(x+4)(x—-1)
Example 2:
[> factor(x® —8x% + 17x — 10) ; (i)
x=-5kx-1Dx-2)
Example 3:
>factor( 21 +— L );
x4—1  x4+3x+2 . (i)
2x+1
(x+2)(x+1)(x—1)
Example 4:
> factor(x3 —y?); V)
[(x =) (x? +xy +y?)
Example 5:
> factor (ii:;z) ;
x%+xy+y? (V)
(x+y)(x2+y?)

Note: ® Never put space in between command and expression.

® jfactor command means integer factorization.




Introduction to Symbolic Package: MAPLE

1.2.2 Expanding an expression

The ‘expand’ command distributes products over sums. This is done for all polynomi-
als. For quotients of polynomials, only sums in the numerator are expanded; products and
powers are left alone. See the normal command for dealing with quotients of polynomials.

Example 1:
[> expand((x +1)*(x+ 2)) ;
x2+3x+2

Example 2:

’

-> expand (i::__—%)
X 1

Py )
1.2.3 Simplifying an expression

To simplify an expression: Use the ‘simplify’ command. The ‘simplify’ command
applies simplification rules to an expression. Maple has simplification rules for various types
of expressions and forms, including trigonometric functions, radicals, logarithmic functions,
exponential functions, powers, and various special functions. You can also specify custom sim-
plification rules using a set of side relations. Look at the following structures:

simplify (expr, nl, n2, ..., opt);

simplify (expr, sidel, side2, ..., opt);

simplify (expr, assume=prop, opt);

simplify (expr, size, evaluate known_functions = eval boolean);

simplify (expr, symbolic, opt);

Example 1:
[ . . 1
> simplify (42 + 3) ;
5
Example 2:
[> simplify(e“““(bec));
bea+c

Note: In Example 2, the symbol ‘e’ must be taken from palettes of Maple software.
1.2.4 Simplifying a rational expression

To simplify a rational expression using Maple software, you can use the simplify
command. Here's an example of how to simplify a rational expression in Maple:

Open Maple software and create a new document or worksheet.

Define your rational expression. For example, let's say we have the expression expr =
(2x"2 + 4x + 2) / (4x). You can define it in Maple using the following syntax:



Introduction to Symbolic Package: MAPLE

expr ;= (2*x"2 + 4*x + 2) / (4*x);

Use the simplify command to simplify the expression. Enter simplify(expr) and
execute the command. Maple will return the simplified form of the rational expression.

Here is the complete code snippet:

expr ;= (2*x"2 + 4*x + 2) / (4*x);

simplify(expr);

When you run this code in Maple, it will output the simplified form of the rational
expression as shown below:

(x+1)2
2x

Maple will apply various simplification techniques, such as factoring, canceling
common factors, expanding and combining like terms, to simplify the expression as much as
possible. If the expression cannot be simplified further, Maple will return the input expression
as the output.

Remember to substitute your own rational expression for expr in the code above to
simplify a different expression.

. . x4—y4) .
> stmplify (xz—y2 ’ ..(1)

x%+y?
1.2.5 Substituting into an expression

In Maple one would use the ‘subs’ command to substitute a variable by a value in an
expression. In Maple, ‘subs’ takes two arguments: an equality > (variable=substitution value,
the expression).

[> subs(x =2,x2+x+1); ()

_ 7

> subs(x =y, 4 *x+3*y); .

_ 7y ...(i1)

(> subs(z=x+y,2*xz+ x+y);
3x + 3y ...(1i1)

1.3  Graphics

We can use context panel to create and modify plots such as graph of curves, and surfaces.
e Create a Plot:

To create a plot of a curve or surface, Maple uses defaults for initial range, style and
orientation. From the displayed context panel, select Plots and then a plot type of your choice.
The context panel shows context-sensitive operations you can apply to the expression.
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e Modify a Plot:

To modify the attributes of a plot, an individual curve, or a surface; use context panel
and select the attribute and value you want. You can change the plot range, style and other
attributes. Alternatively, use the plot menu from the main menu at the top of the worksheet.

o Plot and Curve Settings:

Curves and other elements in a plot object can have attributes specified for them such
as color, symbol, and font. The plot itself also has attributes which are used when the attribute
has not been set for the individual curve. When you set an attribute from the plot menu or the
context panel it applies to the individual curve selected, if there is one. If none is selected, it
applies to the plot, setting the plot's default attribute.

1.3.1 Plot a two-dimensional graph
Two-Dimensional Plots

There are several types of two-dimensional plots in

Maple. They provide for the plotting of the graph of a (1):(9)
function of one variable, of a data set, of a parametrically 0.8
defined curve, and of an implicitly defined curve. For ex- 0.7
ample, g:g
e To plot the graph of a function of one variable in 0.4

the plane: 8';

Maple Command: > plot(f(x),x = a..b) 01
For example: ' T 3w T Su3m 7mom

> plot(sin(x),x = 0..Pi); [Press Enter] 8 4 8 2 8 4 8
Fig. 1.8 The graph of sin(x) on the

interval [0, Tt] in Maple software

ER

The graph of sin(x) on the interval [0, 7] in Maple soft-
ware is shown in Fig. 1.8.

70+

o To plot the graphs of several functions of one vari-
able on the same coordinate axes: 601
Maple Command: > plot({f(x), g(x), ..., h(x)}, 301
40-

x=a..b)
For example:
> plot({x?,x,x? + 7},x = —8..8); [Press Enter]
Figure 1.9. shows he graphs of
f(x) = x2,g(x) = x,h(x) = x? + 7 in Maple software
on the same coordinate axes.

30+

X
Fig. 1.9 The graphs of
fx) =x%g(x)=xh(x) =x2+7
in Maple software on the same
coordinate axes
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e Notice that the functions are separated by commas and the list is enclosed in braces.

For example:
> plot({sin(x), cos(x)},x = 0.. Pi); [Press Enter]
Look at Fig. 1.10 for the above example.

Fig. 1.10 The graphs of
f(x) = sin(x), g(x) = cos(x) in
Maple software on the same
coordinate axes

1.3.2 Demonstrate domain and range of a plot

If no range is specified, Maple tries to determine a
reasonable domain to plot the expression. For trigonometric
plots, Maple will often use the range

"-2*Pi .. 2*Pi"

For low degree polynomials, Maple ensures that the axis of
symmetry of the graph is in the center of the plot. 4 ) P 4
Plot Multiple Functions on the Same Graph. -2
>plot([In(x), sqrt(x), exp(x)], x = -2..2, color = ["Red", -4
"Green", "Blue"]) ; -6

Note: The functions can also be enclosed in square
brackets. Look at Fig. 1.11. for the above three graphs.

4
e Plots Using Specified Range
2
>plot(cos(2x), x =0 .. 4*Pi);
0

T 31‘[ 2T 51T 31 71'[ 41t

Fig. 1.11

N3

Look at Fig. 1.12 for the graph of cos(2x) from 0 to 4t..

Fig. 1.12 The graph of cos(2x)
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>plot(cos(2x), x =0 .. 2*Pi);
Look at Fig. 1.13 for the graph of cos(2x) from 0 to 2m.

Fig. 1.13 The graph of
cos(2x) from 0 to 2Tt
1.3.3 Sketch parametric equations

e To plot a curve defined parametrically by

plot([f(t),g(t),t=a..b]) 0.5
For example:
> plot([sin(t), cos(t), t=0..2*P1])

Look at Fig. 1.14 for the parametric curve of the above example.

Fig. 1.14

e To plot several parametric curves on the same plot,
pack several ““square brackets" together inside of
“curly braces":

>plot({[t,t"2,t=-2..2],[ 1+t,1+2*t,t=-1..1]})
Look at Fig. 1.15 for the above example.

(S}
~

Fig. 1.15 Several parametric
curves on the same plot

1.3.4 Know plotting options

There are many options that can be applied to the plot command, and other plots accept
most of those options. They include grid display options (gridlines, axes, captions, and more),
plot generation options (adaptive point sampling and discontinuity detection), and plot display
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options (colors, line and fill styles, transparency, etc.)

Most of the options that can be applied to a plot command can also be applied interac-
tively to an existing plot, by using the plot context menus.

The plot tools package provides commands to generate basic graphical objects and
alter existing plot structures. Objects include geometric shapes, arrows, and points, and can be
displayed either in existing plots or on separate axes. Transformations involve rotation, trans-
lation, and scaling of any type of plot. Also available is text plot, for adding text or 2-D math
to an existing plot (or textplot3d for 3-D plots). You can also add text, 2-D math, various
shapes, or free form drawing to a 2-D plot using a set of drawing tools.

1.4 Matrices
There are four ways to construct a Matrix in Maple. Which method you use depends
on your data and needs. The following are some guidelines on when to use which method:

1. Use the Matrix construction shortcuts to quickly construct a Matrix with a small
number of elements.

2. Use the Matrix palette to specify the initial type and shape for the Matrix as well as
its data type.

3. Use the Matrix function to access more initialization options (for example, using a
procedure or lists as initializers) and options that maximize the efficiency of reading from the
Matrix, storing the Matrix, or both.

4. Use the Import Matrix function to import data stored in a file into a Matrix.

+ Use a pair of matching angle brackets (< >) to enclose the comma-separated values
of the Matrix elements.

* To have sequences of comma-separated values, define the rows of your Matrix, sep-
arate the rows with a semicolon (;).
Matrixl :=<a,b,c;d,e,f>;
1.4.1 Recognize matrix and vector entry arrangement
Creating Matrices and Vectors:
Creating Matrices:
You can create a Matrix using:
% The Matrix command
+¢+ The angle bracket shortcut notation
.

+¢ The Matrix palette (see Figure 1.16).

When creating a Matrix using the Matrix command, there are several input formats available.
For example

A 2 X 2 Matrix with all elements to be zero:
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[> Matrix (2) ;
[0 0 (D)
00

A 2 X 3 Matrix with all zero elements:

> Matrix (2,3) ;
0 0 O] ...(i0)
0 0 O

A 3 x 3 Matrix with shape of identity:

[> Matrix (3, shape = identity) ;

1 00
[0 1 Ol ...(111)
0 0 1

A 3 X 3 Matrix with all entries of 5:
[> Matrix (1..3,1..3,5);
F g gl (iv)
55 5
Specify all element as a list of lists that define the element values row-wise. Lists are en-
closed in square brackets and commas are used to separate elements of the list. For example, to
create a 2 X 3 matrix with 1 2 3 in the firstrow and 4 56 | w Matrix

in the second row, we will need a list of two lists --- the Rows: | 25
two lists are the first row [1,2,3] and the second row [4,5,6] | Coms: 24

Choose. ..

which are then put in a list, i.e., inside square brackets. SZ‘W L Custon vebres =
ape: | Any -
Arrangement of Matrix with set of entries: Data type: [ Any ~
> Matrix ([[1,2,3],[4,5,6]]) ; RifEe ks
[1 2 3 (V) Fig 1.16. Matrix Palettes
4 5 6

Alternatively, use the angle bracket shortcut, < >. Separate items in a column with
commas, and separate columns with vertical bars, |.

><1,2,314,56|7,89 >;

147 (Vi) = & [ ([ ([ ([}

2 58 gy | | | 1] LT LT

3 6 9 B EEEEEEEEEE

: . . . = HHHEEEEEEN

Use the Matrix palette (Fig. 1.16.) to interactively cre- EEEEEEEEEE

ate a matrix without commands: EEEEEEEEEE

EEEEEEEEEE

Palette EEEEEEEEEE

In the Matrix palette, you can specify the matrix size -~7==========
(see Figure 1.17.) and properties. To insert a matrix, BTSN v :

click the Insert Matrix button. Fig 1.17

Matrix Palettes: Choosing the Size
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Creating Vectors
You can create a Vector using angle brackets (< >).

To create a column vector, specify a comma-delimited sequence, < a, b, ¢ >. The number of
elements is inferred from the number of expressions.

><1,23>;

Fl Q)
3

To create a row vector, specify a vertical-bar-delimited (|) sequence, < a|b|c >. The
number of elements is inferred from the number of expressions.

>< 1213 >; .
...(>11) ;
[1 2 3] ¥ Matrix
For information on the Vector command Co::ﬂ:: I :: Choose...
options, refer to the Vector help page Type: [ Custom values =
. . Shape: [ any -
You can also create vectors using the Matrix palette. |atatype: [any -
If either the number of rows or number of columns || e i -
specified is 1, then you have the option of insertinga | Insert Matrix

Insert Vector[row]

matrix, or inserting a vector of the appropriate type.
See Figure 1.18. to insert a vector using the Palettes.

Insert Vector[column]

To define a column vector using the Vector Fig 1.18 Insert a Vector

constructor, specify:

7

¢ The number of elements. If you explicitly specify all element values, this argument
is not required.

7

A list of expressions that define the element values.
«+ Parameters such as shape, datatype, and fill that set properties of the vector.
The following two calling sequences are equivalent:

[> Vector([0,0,0])

0 .
H ()
0

[> Vector(3,shape = 'zero’);

0 .
[Ol ...(11)
0

To create a row vector using the Vector constructor, include row as an index.
> Vector[row](3, 'fill' =1); (i)
[1 1 1]
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1.4.2 Apply matrix operations

Command Description
Matrix Addition:
A == Matrix ([[1, 2,3],[4,5, 6]]) ; Take two matrices A and B of order 2 X 3
A= [1 2 3 and apply maple command for their addition
4 5 6 and subtraction and get the result as
B = Matrix ([[1,3,6],[2,1,5]]) ; A+B
1 3 6 -
B=[, 1 s A-B

Similarly multiply Matrices A and B, which

A+ B 2 5 9 are multipliable as per their orders, that is,
6 6 11] number of columns of A should be same as
Matrix Subtraction: that of number of rows in B.
> A = Matrix ([[1,2,3],[4,5,6]]) ;
M 2 3
| A=l 5 ¢
> B == Matrix ([[1,3,6],[2,1,5]]) ;
_1 3 6
| B=[, 1 %
[> A —B;
[0 -1 —3]
2 4 1

1.4.3 Compute inverse and transpose of a matrix

In Context Menu, by selecting “standard operation” option, we have both Inverse and
Transpose commands of Matrix A that can be used as follows:
A= Matrix(3,[1,2,3,3,4,0,3,2,1]);

1 2 3
A=1{3 4 0 .. (i)
3.2 1

Inverse

—
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Transpose

= 1 3 3
2 4 2
3 01
Exercise 1 )
1. Expand the following expressions using the “expand” command in Maple.
() (x + y)3 (ii) cos(x + y) + sin(x — y)
(iii) (2a — b)? + (a + 3b)? @iv)e*(x+y) —e*(x—y)
V) (x+2)(x—-3) (vi) sqrt(x + y)
2. Use the "factor" command in Maple to factorize the following expressions and write

the factored form of the expressions:

(i)x>-8 (i) x* — y* (iii) x2 — 4
(iv) 3x3 + 12x? — 15x (V) 2x2 + 6xy + 4y? (vi)x% +4x +4
3. Simplify the following expressions using the "simplify" command in Maple and write
the simplified form of the expressions:
_(x%+2x+1) L (x3=x%-x+1)
(x+1) Dz
(iiif) sin(x)? + cos(x)? (iv) (ex?422-1)
(x2+1)
4. Evaluate the numerical value of sin% using the evalf command in Maple.
5. Find the inverse of the matrix A: = Matrix (2,[1, 2,3, 4]); using the Matrix Inverse
command in Maple.
6. Find the transpose of the matrix B:= Matrix (2,3,[1,2,3,4,5,6]); using the
Transpose command in Maple.
7. Perform  matrix  multiplication ~ for  matrices A: = Matrix (2,[1, 2, 3,4]);
B: = Matrix (2,[5, 6, 7, 8]) using the command in Maple.
8. Plot the functions f(x) = x2 and g(x) = 2x — 1 on the same graph in the range
[-5,5].
9. Generate a graph that includes the functions h(x) = sin(x) and k(x) = cos(x) in the

interval [0, 27].
10. Plot the parametric curves x(t) = cos(2t) and y(t) = sin(3t) for t in the range
[—2m, 2m].

Note: Do not forget to type with(LinearAlgebra): in Maple software before
executing the commands in Q. No. 05, Q. No. 06, and Q. No. 07.




