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i

T T B e Ny Fo o = ¢ : :
*egf*fﬁ.ﬁg’_@“?ﬂh'ﬁ‘ﬁ’?!‘o_fﬁf_m‘mwe,@. faln e ns Lok i S g g " ’ system. It is convenient to use if you have window: "'“""“_""fh It depends on the platfomm and
JABlEfOE - - v, package 14, 18 or any | indows based operating system (installed maple sofiw. ]
1.1 Introduction 3 Wh,;n o Ig atest pqckagc}. maple soliware e
. Recognize MAPLE environment, 1 Recognize basic MAPLE commands . ! - P Seﬁ'ﬁ-l‘l:‘s started, the maple prompt command (>} is displayed like [>
i, Use MAPLE as a calculator, w. Use online MAPLE help X ] LELY 1€ MTPE OB he #ioa s @ e e
8 i LEDD sz it s MR

1.2 Polynomials

1. Use MAPLE commands for. G [
= factoring a polynomial pandi . : é £ |
= simplifying a rational : : - Hbs NG an cxpression, = simplifying an expression, | e - — — _‘?:_I:
nal expression = substituting into an expression, " f " - j s
3 ' g b e | B E G ew y oz
1. Plot a two-dimensional graph. 1. Demonstrate domain and range of a plot. § :‘ — —_— == |
iii. Sketch parametric equations. iv. Know plotting options. : H Start [\ [ ' i
(A Mamwices B i o 5 -hfé-.ﬂ b.,@ oM.
1. Recognize matrix and vector entry amangement ii. A . g i [ Pt — z 5 ) f
. 7 : - Apply matrix operations, 5 et u 5 |
1k Compute inverse and transpose of a matrix, . | o L [P ... . & [A; ¥
. - [Ty —_— —
3 i SIS - i |
- L

m Intreduction

In the modem age of science and Iccl'molngy. the technical computation has become the heart

- Figure 1.1 Maple start meny

of problem solving in engineering and mathematics. To help us, MAPLE offers a vast repository of ' This Pr.ol;fi:i! character will ; :
i L - 2 r 3z " € show at ey
mathematical algorithms converting a wide range of applications. It is a symbolic and numeric Wwaiting to receive input in the form ofmaplzs:':mujzﬁf T left of the worksheet indicates that maple is
computing tools as well as a multi-paradigm programming language maple was conceived at the When you are finished withthe maple session, you will leave the pro by sel
, ) Zram by selecting “Exit™ under

university of waterloo in 1980. From the first day it continues to be the benchmark software for the file menu (upper left of the maple tools bar) as shown'in Fi
mathematical and symbolic computation. Maple user interface allows us to hamess all the i 5Ty in Figure 1.2.
computational power by using context sensitive means, interactive assistant and task templates. In this 5

unit we will leam how to use the basic commands that will allow and lead us into the creative, dynamic G, e = e TEe
and captivating world of MAPLE explorations. % - ; "EEEE S

Recognition of MAPLE Environment ¥

Maple software consists of three different parts.

i User interfuce ]
It handles the input of mathematical expressions and different commands. User interface also

handles the display of output and the control of the MAPLE worksheet environment. ;

ii. Kernel . )
It is a small collection of compiled C code. The entire kemel is loaded when a MAFLE session
is started. 1t contains those essential facilities that required to run maple and p_erfunn basic
mathematical operations. The components of kemel include the .miaple programming language
interpreter, arithmetics and memory management facilities and funda_mental functions. The small size
of kernel ensures that the maple system is portable, compact and efficient.
ifii. Librasy . i )
It contains most of the maple routines including fum_:ﬁons related to linear algebra, stg}:;l::;; Figure 1.2 |
calculus, graphics and other topics. This library also consists of individual :::tlhulcg!; a;ie tlll o ‘ TR T |

: B ; : i i ted in
packages of routines. All the library routines which are implemen )
ful to leamm the maple A MAPLE command is a statement of calculation followed by a semicolon or 1 colo E‘
: a colon.

programming language that can be viewed and modified. Hence, it is usef i ;
programming language so, we can modify the existing code to produce the required routines. Following are some commands followed by the display ed resulis

NOT FORSALE
-




: INTRODUCTION TO SYMBOLIC PACKAGE, MAPLE
UNIT-

. ify the given results. When you get to “Save the
Enter the commands on your worksheet and verify 1 \
file”, select “Save” under the “File" menu of use CTRL-S to save your working. For

7417

" 24 - m
122 +15%2—%

= Mmoo @
124+ 4%(64+1—10%

- 0 m

if you do not include 2 semicolon or colon at the end of 2 command, MAFPLE will interpret the next command

line as a continuation of the p‘rﬁ‘lio‘ﬂ'icnmmand. s _ LIt e ey

The symbol +. = s [ and ® (or **) denote addition, subtraction, multiplication, division and exponen

i i A peci i ommand, MAPLE first does espnnemiaﬁuns then
4 sifing of operations are spcclﬁed in a co nd,

‘:::'Il:?p'l;lc:liongnd divisions, then additions and subiractions. Ta change the order, we use parentheses.

i Save commands To

save a variable in our current MAPLE session to a file, type the following
—
at the command

L

.
Save yariablename, “F

# - h ®
Replace the variable name with your variable name and replace the file name with your file name, but

kecp.m;::e;:i:ﬂ clcmma.nd saves the variable as & MAFLE assignment statement. 1f the value of your

variable depends on other variables, You must save thc:rn as well. o m; . 5
Y ou can save more {han one variable by giving all variable names oI

Save yariablenamel, ¥ i varhhlmue&. “(ilename.m”; ;

: q ou
Editd ommands: 1f you make 2 mistake in & command oF want to change 2 command, ¥
i iting ¢ g
can go back and edit the command.

(eval commands: MAPLE caleulates fractions (exact

RS i i i ) with the evalf function
| m.' thi :::T:r:re:‘:yoz specify {hat you want decimals (ﬂomng-pomt arithmetic) WY
arithny : ¥ : ; o
(“evalf” stands for wayaluate USING floating-point arithmaetic ).
n a4,
> 29 29 B - h
29
7 M4 a); :
# mq('ﬁ' +39 " 29 >
1276 o

in
4 in the evalf command specifies the number of significant figures you want ¥
t 4 in the &V ] the_ :
1{:':[?7%;‘;:: O'm'l:. {his command, you will get ten significant figures
I f
O T
< mff(}ﬁ +29 729 ) P,
lmsmﬂﬁﬂ

* obtaining the graphing-calculator result arc:

UNIT-1

INTRODUCTION TO SYMBOLIC P VOKAGE, MAPLE

iv. Maple internal memory eleari

: ng command: To clear the intemal memury during a maple
session. We use ‘restart’ command orel

ick the restart icon on the tol bar of the worksheel, €.8.
[ restart

when you enter this command, the maple session retums to its startup state. All the values rescl to their

jnitial values.

V. Enlistment of variables: Use the colon-equal symbol (=) to define variables that is.to assign
values to them. Once you have defined a variable, simply typing its name will show its value. and using
the name in a formula will cause the value to be substituted. For example,

(> A:=125; B=145 g
3 A=25
¥ ; B=145 U
I'P .
If you want to string commands together on the same line, then:
To Adi=58=10C=1%

Ly
e

g

A=5 {
B=10 i e
L c=12 ™ B
> 224A4+4:B +5-C;
-5 id. . 110 ' &)}
B L]
[;, 2 G (10y

mg_'@ of MAPLE as a calculator

You click-start, then select-program <Maple 18 < click-“Maple Calculator” to obtain;
(a)  Maplesoft (TM) Graphing Calenlator Overview

g This graphically s_cienliﬁc caleulator is available for use as part of your Maple(TM) installation
nor via s‘:hWeb Server running MapleNet(TM). The calculator use Maple for caleulations.
n toolbar,

use the “setting tab” to control the basic computation settings for the calculator.

-

o use the “Math tab” to select functions to apply, from basic funetions 1o linear algebra to statistics.
® _._meﬂ:e “Graph u_b" 1o control over how graphs are displayed and what they display.
« use the “Data tab” to control the data used to p

2 directly. roduce a graph or the date you have tabulated

s use {he “variable tab” to control the variables you have assigned and their v
To invelve the graphing calculator, use your mouse to press the “Math b
to apply. This will build up your expression for your in the input
_zession history area on the left side of the calculator. When you are ready w evaluate your
expression, press ENTER. key on your keyboard.

; Alternatively, you can press the “Graph bution”
to graph the expression, of the “data button”, to tabulate values for the expression. ¥ :

alues. {

and select functions }
area, which is just below the i:-.

Differentiate f(x)=x +4x+4 with respect to v ata point x = 2. The steps required for

. N
m Click-Math tab < Click-Calculus < Click-Differentiate to obtain: !

HET FORSALE
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UNIT-1 oy INTRODUCTION TO SYMBOLIC PACKAGE, MAPLE
. = @& N
Diff(D) o e e A R0 differentiation of f (x) with respect (o x and R SO - e
P: the di;ru:q;;:?:n of £ (x) at a point x =2:  arithmatic Operators «.... - s 3
: v
Diif{ﬁ.x*P) .n;-m"““"m”hnmmcw-tm'mﬂnlm’
Diff{x" 2 +d4x+4,%,2) S| | sermenrmann, s st imahe s = 3 A :
i ER 8 r = leul { ‘:: mﬁ‘:o‘mma;umﬂmv.:; " sparant -.:r e
Click-ENT 3 interval [0,1]. The graphing — calculator 4 e el ki HL R Ll By
tﬁ Integrate x+4x+4, with respect o x over the inf i e . vee "= s B 5 apr s 878 SN peTarieal. b brpreeson o #
wh e} [E, TeTe i o T B TR, !
}:’:’i‘“g mﬂﬂ. [ l.-‘.m -mm:.:‘u“zﬁmmrumml—wxﬁh—*lnwmmnh |.:_-:
ek ] i i R o et el rubars, St G e mien infreation, )
; F - e :
Futr b ——— L} L] Fevsiarty, § el W R G P S L Ot 8
I,;,m,(ml},,, __ A: the function % +4x+4, X: the integration of f (x) with respect 10 %, Pt o e g e o k. v
g res Al E § 8 i i1 ==
ot i = 0 and Q the upper limit x = 1 of the ntegral T Thread satety b
11 ey + T aeithmaéc oparatars aw thread nafy wi of Maple 15 N
[nt(ﬁk.,x.P;Q} y e + Pt st Ifernition, s e i Sy e BiEn ot f..
Int(x* 2 + d4x +4.x0,1) 6333333 . frm— Y Examples Using Arithmatic Operators g vy
iculator L =~ Wre ot A e i -0 e o e e e e 5, e " g P S FI-'&
ulato . e, e e iy = T
O AL oo b B 7 O

|

[>? Assistant calculator o sk B Figure 1.4

e - 8 = - -~
= B Polynomials
. GC d@- FiO®s cHv = @ e — e ey

Ssuam 130 -l_;:':'ﬂ g8 —T s ey We are familiar about polynomials since our previous grades. The factorization of a
o ey T — ] polynomial, expansion of an expression can be solve through direct MAPLE commands and context
TY—— MEnus 1
- - mastsfOft e i CHGCOY : J
L ———— rTE = Use of MAPLE corrmands for factoring a polynomial ]
R s et = T, Tha "G R = P — wrm el e - e e — o )
= .- Pan s i b e et et b (a) Commands )
i ;."__".' e == [T ﬂ
i i e = o > fuctor(Z +T-x +12);
i = = — . Oc+4)(x+3) ®
1 e 4 = \\
[ . 1o Thl Pagr x i
3 ) Papn Thst Lisk (b)  Context menu result
i 'u_::'_& ; e You can use Maple’s context menus to perform a wide variety of mathematical and other
; u—--ﬂ . operations. Enter the polynomial and place your cursor on the last end of the polynomial or
i Ca——

expressions and right-click. The command will show you full information about factorization on line
by typing. Then choose the factor option from the open window as shown in Figure 1.5. The context

menu offers several operation to choose form according to the expression that you are using. The

: - hown in the Figure 1.3
Then you will see the unit calculator as 5 above result through context menu is as under;

N 3
WOnline MAPLE help | ed previously. If x
You can get help with MAPLE syntax by using mugiﬁllfgeﬂ:elfehal:yd;;ci::?&:“ﬁﬁm mark : "= "rtzﬂ-z:wu:z .
you have 2 question about a m{mlar commandicyw can q i (x+4)(x+3) al
followed by the name (no semicolon). For example, B o 1 -

[> ? Addition

jon about what the “addition” does and how to use it as sho

x The result is obtained through right-click on the last end of the expression by selecting “Factor” on the ht
er left of the window to close down the Litt

context menus. As shown in Figure 1.5,

NOT FORSALE

ill open a window containing infmmat“
?I; PigI:;: 14. Click on the little “Cross” box at the upp

i . window.

{ NOTFORSALE
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vag ST MAPLE commands for expanding an expression®

(=) Command
Use MAPLE command “expand” befo

= expaud{{:z +2')-(x3 +4 =30
P62 -3 +8x—6

(p)  Contextment result :
Entre the given expression and place your cursor on the last end of

click. Then choose expand option
(242)-(F+4x-3)

> cxpand ( (x°242) ° (x*3+4°x-3) )3

F+62—357+8x—6

fomad

B P e "
g Pt rmannes e
©, o EnA @ W e

e s %
(= i P=TE TR e
- - = | o
i f iPeatidasa=il
P it s
;_.- m — ! st
| | | .
P _,_.' ]
= =
i ] B 1 = re———
= [ =t .
s —
e | | i .
== N = x
] || | b "
el 0| e .
| P .
g Fpsi .
.
woeoo e Il
o | e B
—t | L .
e el =
P e | - .
| b o
: 1 e b
e e e P

Figure 1.6

C PACKAGE, MAPLE

re parenthesis to expand the given expression.

8 :

the expression and right

from the opened window as shown in the Figure 1.6-

o FoRe |

1 =
NTRODUCTION TO SYMBOLIC PACKAGE, MAPLE

¥ Use of MAPLE commands for sim N
- - i - Br 3 (! ]j i
g for simplifying an expression

f ok
> sfmp!:;&[usﬁ +% __g.];

A

(b) Context menu result

Enter the given expression and

! ve | place your cursor on t :

click. Then choose “simplify™ from the opened window as 51:.10::. i:l::::?'t::f 'TT“DR%IO“ o ight
Sigure 1.7

|
5 (25 +% - ,?3._ -
> simplify ( 25" (1/2) +9* (1/6)-2/3 );
- 3
L 6
A 6
e o o e P i
CY1YT S lh!- Se ATIEE _;;"-;?'i'f obs v WAA @ = B — =
= s[n @=s 2o 20 = =
=

g
¥

| j -
Ir; ;
1

|
IL

Figure 1.7

BB Ui o EATIE ominai tF mpiyings FaboRl exprssion

(a) Command

> simpmja[

*=9
AT+ 12 ]

r44

NOT FOREALE)
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INFRODUCTION TO SYMBOLIC PACKAGE, MAPLE

UNIT-1

{(by  Context menu result
Enter the given expression
click. Then select “simplify” option

and place your cursor on the last end of the expression and right
as shown in the Figure 1.8.

#=9
2+7 0+ 12

s simplify ( (*2-9)/ (2+7* t+12) )5
t=3 = ®
t+4 .

T i 0 = .“:‘_
=g | -.. - s — 4 —— s a— e
m‘:o.,?i ’_‘Lm;_?;".lﬂl s ey

|(j,_;) B L Eus Bl EE

== g 1
- | A b}
| I
|'-"‘"""- | 2 ot )
" = ¥
o ey [
l:-- =31 [ 1 B i s
| et 8 Pt I Ll
[ [ B ey
[T P
e | tesaem
L et
e i Lot
P - '|
- P ]
e 1 - | ‘
SRR v .
ke iy =T i
[ ¥
Cammanans v
[ pm— L} 1
e P B .
IR » !
pp— " I
L . vty Wind2
[—— B 45
e i - — - e
£ ¥ e~
0 | " ’ {5}

Figure 1.8
Use of MAPLE commands for substituting on expression b
(a) Command :
5 subs(r=20,F=2:1+5);
L ; 365 ®

(b)  Context menu result
Enter the given expression and place your cu

click. Then select “evaluate at a point” option as S

rsor on last end of the expression and right
hown in the Figure 1.9 and Figure 1.10

respectively.
224 +5
» eval ( 1"2-2%tH5, t = 20);
365 (10)
K NOTFORGALE
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m Graphics
Plot a two dimensional graph \

To plot any two dimensi :
prompt. imensional graph in MAPLE we use “plot

o ] —c - = e,

sﬂ..i}m—@__,_‘m §ig @ 2@ aE = .

s A=zaes " ——._:_.;;"_
m

command in the command

B
b,
i
o
5
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UNIT-A

(TR0 3 | Plot the graph of x+3x+8.

The graph of x'+3x+8 is
dnown in the Figure 111 and 1.12

respectively.
(o) Command

> plai';,xl +3x+8):

120

'
=
0
w
=

> Figure 1.11

INTRODU

To plot a two di
command prompt.
eIl 4 | Plot the graph o

the Figure 113 and 1.14 respectively.
(8) Command

-g. p.'ar(x: +2,x=-3.. 3)- :

11
10

4
c
L B UA OR300 D

Domain and Range of a plot A |
: mensional graph with domain and range. We usc

The graph of x* +2 is shown in

> Figure 1.13

CTION TO SYMBOLIC PACKAGE, MAPLE

Context menu result ! .
‘i’l:llis result is obtained through right click on the

last end of the expression by selection “plots< 2-Dr
plot™ on the context menu.

3x+8
E: fm:;tp!..;t{ x2+3*x48 ) ;

120

100
B0
60
40

20

> Figure 1.12

“plot” command in the

f x* +2 having domain -3 to 3.

b Context menu r_esult e
o Enter an expression or function, ng‘ntD
click on it and select plots < plot builder < 2- :
plot and enter the domain for the expression o

function.

[o 242, x=-3..3)

=: ﬁm {xhx2+z' X = —-3 aw 3]:
11
10

[ - e -

2 Figure 1.14

NOTFOREALE

UNIT-1

INTRODUCTION To) SYMBOLIC PACKAGE, MAPLE

' Sketch parametric equation

To sketch the rametrs ! 11 iy
following el pa e equation in MAPLE. We use MAPLE

Example

“plot” as discussed, in the

) 5 | Sketch the graph of parametric equation x = cos{t) and x = sin(s).
Where 4 <f<4,x=2102andy=—-2102

(b)  Context menz, ppgy

f:é“;‘;" ‘:"I;"'-‘SS"W- or function, right click on it
] ;‘3 PIOLs <. plot builder < 2-D parametric
plotand doma/in for the parametric 1.
p A s
I}' “os(t), sin(r)
La plot( [cos ), sin (i) 1=~ 41

(1)  Command
[> ploti(cos(n),sin(t), t=-4..41-2 .2,2.2);

L

E
Figure 1.15 fy
b .
v plotting options Figie 1,16

The plotti - f :
ohiis e gc otting :‘:]:::i:ﬂ: ‘![I:lt;?‘ below can provide the commands that create 2-D plots. These
used command and are generally available to all Maple commands that

Ecnerate two dimensional plots. The hel, cular comman
detail about the plotting options that aoce;tp;.pasc IR £ g sl
0-;;11::; must be added at the end of the given sequence,

1 use an interactive me i "opti i . mmand
et L thod of exploring the options in the “plot™ col by using the

8  Adaptive

When we are plotting a functio
N over an interval. The { :

controll ' interval samp

iuteml:dm I;ie;?mtf I and “mumpoints”. Adaptive plotting \;'sher: nkd e, tumber of points,
off by setting :hcp:. df‘:i:;mr_repmenmion of the given function. Thisa;ummbmm‘ Euubdmdshu;mw
subdivided at most six[:.imcs opion to false. By default, this option is set 1o trup i be d
s in trying to improve the plot. By setting this opej 0:. t::n;l I:m::rwis are

i 2 s on-negativ:

o Annotation ubintervals are divided, S

: _ ORI, = §
The annotation option allows us to add descriptive text to g 2

plot” in this context means a collection of points that are u.x-:;gdcas a ;Lgpf;i'ﬂ:f::" ¢tl The term "point
ement, such that
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NIT-1 INTROD
: e e ; UNIT-
cated by e dataplot” command. The Lext which 1s_w_;cludcﬂ _mi‘-thcﬂ"ﬂ"-'“l c%plﬂ?;::sé::pcvmm : INTR
vhen the pOIRtes hiovers OVer e plot €l ement 10 which it is associated. An annotation ora » Caption ODUCTION TO SYMBOLIC PACKAGE, MAPLE
point, which Appears henever the pointer i placed over the element: 2
ci -
a Axes This option defines the font fu:l :‘::;n:::: ! .
axes=1 1 over-rides values specified for font. caption, specified i the same mannes 35 of This option
Specifies {he type of axes, O of: boxed, frame, nONE: or normal. _ o Color
g Axes font " i color = n or colour = n
axesfont : This opf is allows us ta specify the color of the curves
Font for (he 1abels O e tick marks of {he axes, specified in the amé manner 38 font. This optien o Color scheme to be plotted.
: Jues specificd for the font.
wuﬂdﬁ:ﬁ pec . T T ) colorscheme =t or colourscheme = 1
= us to apply a color scheme to a surfac :
axis=t of '_;i;lﬂ].'l'_'l-’[ a Coordinate view e or set of points.
; more axes 10 plotting
coardinateview = [ryniyy ;]
werl g i
b,

de information about oné o7
the axis color, locations .©

e

§ tick marks and .
This option is used whe
n the axis coordinates o i
ption has the value polar. Wh
3 en that is the case

xis|dir] opticns allows s 1© provi
then F,..F; specifies the i
radial range that is to be di
isplayed and 2.8 § i
.1, specifies the angular ran
ge.

The axis and @ s
nds such as “plot” and * plot3d”™. For example,

gridlines, and use of logarithmic scales.

With the axis = t option, the information Provic

od for only the direction(s) gpecifie

vided intis applied 1© all the axes. With the axisldir] = t
d in dir (d’-rccﬁun'g. which can be the single yalue at o Cord
wultiple axis|dir] options, with $

cords = ename

option, t is us
(x-nxis}. (y-aﬁs‘} or {zra.xis‘l, of @ sequence of two of l_‘m:sn va 3.1::5. _
different values of diT can be used 1o specity different information for different axes. The c P .
i i cname is one of the choices li
for 2-D plotting do not accept the axis|3] opuien- by defa e choices listed on the
. =k ; i tions. ult. To generat : coords help page. The cartesi ;
The axis information 1 given by t. The Jist £ may contain 00 or more of the sub options the coords = polar opil’.?' ar axes with polar plots, We use '-ﬁsglgf:dlna:es = p;:::m s
g Asis coordinates ) o Discount option zlong with
axiscoordinates =t i ; = 22,
H i i e either €& jan of polar . , unt =1t
Mormally coordinate system 15 used to displey of the axes. The value tcan ; This allows us for ! : ;
: are displayed bY default. 1T 1S polar, then radial and angular axes are generated. This & Filled detection of discontinuities.
filled = truefalse or list
-

Cartesian axes
option is used together with the cords= polar oplion:
If the filled OP‘tiO'll is
The value of '-hlt I:JT::;, utr the area between the curve and the e %
(color, style or mm?l;:imm ‘also be a list cﬂmmi-ms is given by a solid color
- curveitself. This option does options are applied only to the one or more sub Options
s not work with non-cartesian coordin filled area, and not to the original
ate sysiems.

o Filled regions

o Background
e float, A2y as filled
n be the name of an image file, as a string, @ name, a datatype = f1035 ’ regions =

':sh:d\::;:l (:.tfx: ;ranage Toc'lsapackagc, of ag color. A plot cgn have a single packground image © Em%’ﬁﬂiﬂpﬁ@ is set to true, m":;:::: 3
C.Olﬁ[. v . he ucﬂn{gmhfl e g l!:- \"ﬂllﬂ C‘I.lﬂy h," uslﬂg the rﬂlluwmg ;ﬁmnel d h','(l ‘I.ht curves are filled with diffi
If the size option is omitted then the gimensions of the plot can be determined bY {he dimensions of ¥ coordints & : tm“:';’""“l’lﬁl and “listcontplot”. Thi ; . erent
image. 1f the size option ‘s provided then the image 15 displayed with the gimensions of the plot. R il . This option does not work with non-Cartesi
A color may be given 28 a color tools {color] object Of 85 a color string. IT ¢ s a string, then s i ont o-Cartesian |

interpreted as 2 filename. 1f1he file t does not exist, it is then assumed tobe @ color- This optioi def font =1 3

- Capﬂoﬁ have been sp:c:gfcit:-: f:?::f the plot title, caption, axis tick mark Y

Er it of the form [family, style, ize), font, captionfont, label font, or et and axis labels if no values
The value ¢ can be an arbitrary expression- It can also be a list consisting of the caption followed : ont options. The value 1 is a list

the font option. The default is ne caption.
W@ﬂw NOT FORSALE)
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i Symbol. It can also be any font
v i ‘Times, Courier, Helvetica, or LIt als
I:::‘-; :Il:l;:;:gn;;} ﬁr::: s:res:rl;f Ef,z example, Times New Roman and Calibri in Windows. The first

il italized. :
letter of the family name must be capl man, bold, italic, bold italic, oblique, or beld

be omitted or onc of re _ ' or bo
:::fiq:i!u’(;'l::f;:'!;:::?am?ly does not accept a style option. The final value, size, is the point size

to be used.
a Gridline
gridlines=truefalse .
ines i i 1dli drawn. The default is
i = true or gridlines is provided, default gn-:!llnss are : E
;ur?;'::ngel:d—lmfgse.lf the m:lsg option is also provided and contains a gridlines sub option, then that
option over rides this gridlines option.
a Labels
labels = [x. ¥] . . E
This option specifies labels for the axes. By default labels are the names of the variables in lllu' wriginal
function to be plotted, if these are available otherwise, no labels will be used.

o Label directions
labeldizections = [x.y¥] e I
i i i irection i i inted along the axes. e values
This option specifies the direction in which labels are print ;
of x and y should be horizontal or vertical. The default direction of any labels is horizontal.

g - Label font

™

labelfont =1 ) )
The font of the labels on the axes of the plot, specified in the same manner as font. This option.
overmrides values specified for font.
o Legend

legend =5 y e
1f the plot command is being used to plot multiple curves, then s can be a list containing a legend entry
for each curve. i
o Legend style

legendstyle =5

Since the value s is a list consisting of one or more sub oplions. The sub options are available for .

the legendstyle option include font = fand location = loc. The location = loc sub option allows
us top, bottom, right and left for loc.

o Line stvle

g linestyle =1 i
It controls the line style of curves. Theline stylevaluetcan be one of the following
names: solid, dot, dash, dash dot, long dash, space dash, orspace dot. The default value
of tis solid. The value t can also be an integer from 1 to 7, where cach integer represents a line style,
as given in the order above. :
g Num points
numpoinis = n ; '

Specifies the minimum number of points to be generated. The default number of points is 200.

15 HOT FORGALE

'Symbui for points in the plot, where the value s is one of asterisk, box,

UNIT-1 INTRODUCTION TO SYMBOLIC PACKAGE, MAPLE

Plot employs an adaptive plotting scheme which automatically does more work where the function values do
not lie close to a straight line.

o Resolution

resolution = n
This sets the horizontal display resolution of the device in pixels. The default resolution is n=800.
The value of n is used to determine when the adaptive plotting scheme terminates.

@ Sample

sample = [I]
A list of numerical values which is to be used for the initial sampling of the funetion. Normally, the
function is sampled at additional points, To restrict sampling to only these values we include
the adaptive = false option.
o Sealing

sealing=s

It controls scaling of the graph. The value of s is unconstrained by default, which means the

plot is scaled to fit the plot window. The constrained value causes all axes to use the same
scale,

B Size i ' .

size = [w, h] .

We use this to specify the size of the plot window. We can set the size of the plot window by

specnfymg_ the number of pixels, a proportion of worksheet width, or a ratio, such as a square. the

golden ratio, or a custom ratio. :

o - Smartview :
. smartview: = truefalse

This is used to determine an appropriate view of the plot data, The plot command generates data
based on the range provided by us or on a default range if this is not provided. When the
?martview- true option is provided, a view that tries to present the important regions of the data
is computed. To show all data computed, use the smartview = false option. The default setting

of smartview is true. This option is available for the i

: plot command and onl ;
not points, polygons or text. ST es e
o Style

style=s

The p&?: style shquld be one of‘ll'!le, point, point line, polygon. or polygon outline. The names in
paren :@es arc aliases for the opho_n values, The styles line. polvgon, and polygon outline all draw
curves by interpolating between the sample points. The point style results in a plot of the points only
The default style, polygon outline, draws any polygons as filled with an outline. The polygon .ﬂyle:

shows the polygons with no outline, whereas line draws the ol :
line style is a combination of the point and line styles, polygons as outlines only. The point

-] ﬂy_mbol

symhbol=g

diamond, point, solidbox, solideircle, soliddiamond circle, cross, diagonaleross,

16
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-] Symbol size
symbolsize =1 :
The size of a symbol used in plotting can be given by 2 natural number. This.does not affect the
symbol POINT. The symbol size is 10 by default.
o Thickness
N thickness =0
This option specifics the thickness of lines in the plot. The {hickness = n must be 2 non-negative
number. A value with 0 produces the thinnest line. By default the value is 1% :
-1 Tick marks
Tickmarks = [m. n| _ :
The values m and 0 specify the tick mark placement for the x-axis and y-axis respectively and can take
an integer specifying the number of tick marks, a list of values specifying locations, @ list of equations
each having the form location = label, a name, ot 4 spacing structure.
o Title
title=t : :
We can give a title to the plot. The yalue t can be an arbitrary expression. The value t can also be 2 list
consisting of the title followed by the font option. There is no title by default for a plot.
a Title font
' titlefont =1
1t specified in the same manner as font, This option overrides values specified for font:
p  Transparency
transparency =1
This option specifies the transparency of the plot surface. The transparency = t must evaluate to 2
floating-point number in the range [0, 13. 0 means "not transparent” but 1 means "fully
transparent.” .
o Use units
useunits =1
This option, with t set 10 true, indicates that \nits are part of the function and should be included in the
axes labels. The value t can also be a list of units. Y
[ View -
view = [xmin...Xmax, _1-mln+..ymaxj :
View option indicates the minimum and maximum coordinates of the curve t0 be displayed on the
screen. By default it is determined by the smartview option: if smartview = false is given, then all
plot data will be displayed; if smartview = true or the smartview option is not given, then the plot

structure will be analyzed to determine a reasonable view of the data which allows you to see the
significant features of the data.

.. If the same option is provided more than once, with different values, then the final value spﬂdﬁ:d i
generally the one used. '

ii. All above options are available for the Standard Worksheet interface.

UNIT-1
; | INTRODUCTION TO SYMBOLIC PACKAGE, MAPLE
RTLalR, 6 | Plot the graph of see(x) and give the title as;
title="Graph\n of Secant Function " ;
titlefont = |" Times New Roman*, 20]

B plot(sec(x), x=-2 .. 2 m, title=
i m, title = Graph of Secant Function®, titlefont = [ "Times New Roman",

_Graph of Secant Function”

-1x in - 3 0
_A3=n K T
1 2 1 * T
-2 4
x
-4
-6
-5
Figure 1.17

This example uses the following axes and graph properties:
title="Graph\n of Secant function" .
axes = framed

style = point
symbol = asterisk
symbolsize = 20

tickmarks = |spacing (Pi), default]
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T UNIT-1 INTRODUCTION TO SYMBOLIC PACKAGE, MAPLE
o S, (b)  Using Paleites

5 r -3 »

. Matrices

e %

The command will show you full in e
Recognition of matrix and vector entry arrangement

formation about matrices on line by typing: [ > ?matrices

Use cursor button to select matrix palette. Click- “matrix” <click-choose(for the umber of rows and
columns of a required matrix) <click-data type (to select integers entries of the rows and columns of a
required matrix), then finally click-"insert matrix” and press ENTER key to obtain a required matrix.

142 i
w)  Command e o > |2 3 4| '
| > with(linalg);  LUdecomp, QORdecomp, Wronskian, addcol, . L4 b i
Selmids, JordanBlock, LUdecomp, ;
[ BlockDiagonal, G.‘mm 8 :u e backnib, band, basls, bezout, blockmatrix, eharmat, 23 4
ddedrow, adj, adfoint, angle, augment oncat, cond, copyinto, ]
i, ol olesky, col, coldin, colspace, colspan, compantof, concs ol s S
t‘flﬂl"Pﬂt‘-d Icur‘l :fcﬁm'm delcols, delraws, det, diag, diverge, dotprod, ug{.‘nvt;" '
it veclors, eigenvects, entermatrix, equal, exponential, extend, ffyausselim, ‘Applying matrix operations A
eigenvalues, eigen . usselim, gaussjord, geneqns, genmatrix, grad,
fibonacci, forwardsub, ﬁobﬂf:::f- .;Id M; ihermite, indexfinc, innerprod, intbasis, (a)  Matrix addition
ite, hessian, hilbert, Iranspose, S > with(linalg); : g
Mdﬂmar_d' I!;}m:s:fmﬂur r's.:nem, Jjacobian, fordan, kernel, laplacian, leastsqrs, linsolve, [ BlockD & |, GramSchmids, JordanBlock, LUdecomp, QRdecomp, Wromicfm:. addeol, (1)
A N inor, .min.'m!y mulcol, mulrow, multiply, norm, normalize, nullspace, addrow, adj, adjoins, angle, augment, backsub, band, basis, bezout, blockmatrix, charmat,
B e f-.;u. potential, randmatrix, vandvector, rank, ratform, row, rowdim, charpoly, cholesky, col, coldim, colspace, colspan, companion, concat, cond, copyinio,
orthog, Permianen B sealarml,singularvals, smith, stackmatriz, submatrl, subvector crossprod, curl, definite, delcols, delrows, det, diag, diverge, dotprod, eigenvals,
rowspace, rowspai, 1rejy + sylvester, toeplitz, frace, (PANSPOSe, vandermaonde, veepolent, eigenvalues, eigenvectors, eigenvects, entermatrix, equal, exponential. extend, ffgausselim,
sumbush.snupmﬂmagm“. Y ' fibonaeei, forwardsub, frobenius, gausselim, gaussjord, gemegns, gemmatrix, grad,
vectdim, vector, wronskiar ) B hadamard, hermite, hessian, hilbers, htranspose, ihermite, indexfunc, innerprod, intbasts,
r" X=matrix(3,3, [1,4,2,2,3.4,3,4 B 42 inverse, ismith, issimilar, iszero, facobian, jordan, kernel, laplacian, leastsgrs, linsolve,
: - matadd, matrix, minor, minpoly, mulcol, mulrow, multiply, norm, normalize, nullspace,
X=|234 orthog, permanent, pivot, potential, randmatrix, randvector, rank, ratform, row, rowdim,
546 rawspace, rowspan, rref, scalarmul, singularvals, smith, stackmatrix, submatriz, subvector,
L s sumbasis, swapcol, swaprow, sylvester, toeplitz, trace, transpose, vandermonde, vecpotent,
> Y=marrix(3,3, (5,3,4,1,2,0,9.3,71); . vectdim, vector, wronskian)
} 3) > X=Mairix([[1,2,3], [1,3,0], [1,4,31]);
. =120 v 123
|22 x=|130 @
s Z=Mmatrix(3,3,11,0,1,2,3,1,0,5.11); ! .. 143
i @ [> ¥:= Marrix([(1,2,5), (6,3,0], [1,4,3)));
L= _2 3 l 125§ T
1 =630 @
(> = (1,23} L Skt
1 ® > matadd (X, Y);
e=|2 248
. 3 : 760 @
g 286
= L.
>
pe={11213) ® [>
r=[123]
i NOT FORESALE 20
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(b)Y  Matrix multiplication

ith{linalg); ; ronskian, addcol,
> E:? In;f:'i:;‘: ag;na-'. GramSchmidt, JordanBlock, LUdecomp, QRdecomp, Wi an,

. ch
addrow, adj, adjoint, angle, augment, backsub, band, basls, b:!ﬂ#. Wﬂﬁbﬂ;‘;‘? '"-'-"1:::,
g, s g o diag, diverge, dotprod, elgenvals

., eurl, definite, cols, rOWS, v ¥ "

ﬁ;m luses, efg;nifon, eigenvects, enfermalrix, equal, spau e: ;;r:::; r.r;:r;i.' fg;me.'rm.

i, forwardsub, frobenius, gausselim, gaussford, ge 3 . grad,
{::::ﬁm. ?:m.-re, hessian, hilbert, hiranspose, thermite, indexfinc, innerprod, intbasis,
inverse, ismith, issimilar, iszero, jacobian, jordan, kernel, laplacian, leastsqrs, J‘;nxoi'w,
matadd, matrix, minor, minpely, mulcol, mulrow, mudtiply, v_mm, normalize, nullspace,
orthag, permanent, pivot, potential, randmatrix, randvector, rank, ratform, row, rowdinm,
rmpa:m. rowspan, rref, scalarmil, singularvals, smith, stackmatrix, submatrix, subvector,
sumbasis, swapcol, swaprow, sylvesier, foeplilz, frace, transpose, vandermonde, vecpotent,
vectdim, vector, wronskian]

(> X = Marix([[1,2,3],[1,3,0],(1,4,3]]);
12 3]
X=|130
143
(> Y= Marix([[1,2,5), [6,3,0], [1,4,30]);
125
y=|630
143

-:- mudtiply (X, ¥); s
16 20 14

19 11 'S
28 26 14

=3

L=
(e)  Uslng Palettes

123 125
> |130|+|630
143 143

248

760

286

B simplify [ Matrix (sid = 18446744074594159542) +Matrix (%id =
18446744074591159662) ) 2 g

760
s 286

21 NETEeRSALE
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)

@

@)

“)

To obtain the result simply right click on the last “matrix” then click simplify or press ENTER.

0]

@
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MVerse and transpose of a matrix®

(a)  Inverse of a matrix

> with{linalg);
[BlockDiagonal, GramSchmid, JordanBlock, LUdecomp, ORdecomp, Wronskian, addcel,
addrow, adj, adjoint, angle, augment, backsub, band, basis, bezout, blockmatrix, charmat,
charpoly, cholesky, col, coldim, colspace, colspan, companion, concat, cond, copyinio,
crossprod, curl, definite, delcols, delrows, det, diag, diverge, dotprod, eigenvals,
eigenvalues, eigenvectors, eigenvects, entermatrix, equal, exponential, extend, (fgausselim,
fibonacci, forwardsub, frobenius, gausselim, gaussjord, genegns, genmatrix, grad,
hadamard, hermite, hessian, hilbert, hiranspose, ihermite, indexfune, innerprod, intbasis,
inverse, ismith, issimilar, iszero, jacobian, jordan, kernel, laplacian, leastsqrs, linsalve,
matadd, matrix, minor, minpoly, mulcol, mulrow, multiply, norm, normalize, nuilspace,
orthog, permanent, pivot, potential, randmatrix, randvector, rank, ratform, row, rowdim,
rowspace, rowspan, rref, scalarmul, singularvals, smith, stackmarrix, submatrix, subvector,

sumbasis, swapcol, swaprow, sylvester, toeplitz, trace, transpose, vandermonde, vecpatent,
vectdim, vector, wronskian ]

> Xi= Matrix([[1,2,3), [1,3,0], [1,4,3]]);

123
X=|130 @2
L 143
> Yi=Marrix([[1,2,5]), [6,3,0], [1,4,3]]):
125
¥Y¥=1630 (&3}
e 1413
> invi= inverse(X);
3 3
e
£l =L 1
ey g @
rL N A
L 6 3 %
= inv:= inverse(¥);
b 7. -4
26 39 3
3 1 s
| -= .. 3
e 13 "3 13 ®
o ) W |
L 26 39 2
(>
NeT FeRGALE
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(h)  Transport of a matrix

= . kian, addeol,
: E;:‘ZE:E::S;:;MJ' GramSchmidt, JordanBlock, LUdecomp, QRdecomp, Wronskian,

7 blockmatrix, charmat,
addrow, adj, adjoint, angle, augment, backsub, band, basis, bf::“';pmm’ il
’ cholesky, col, coldim, colspace, colspan, companion, e
mg} curl, :i'qﬁnife. delcols, delrows, det, diaf ;;:ﬁ?; : ; A '_,ﬂ'gameifm.,
ahih f enfermalrix, equa s ;
emﬂﬁﬁﬁﬂmarsﬁ:‘::gn&gamﬁﬁm, gaussjord, gemn.s’,. genma:;x:mﬂi
{r:;:mur:f. hermite, hessian, hilbert htranspose, thermite, ";d&:ﬁ::;, u;;:::rpu;am, ;;mlm:
inverse, ismith, issimilar, iszero, jacobian, jordan, Icemef,l apm ’;omﬂm ,Wmm
matadd, matrix, minor, minpoly, mulcol, mufrmu. multiply, ; m;” i
orthog, ’permanent. pivot, potential, randmairix, randveclor, ran.k,. m;ﬁ;rm,m ;,,E,m,,,,.
mwxp::ce. rowspan, Iref, scalarmul, singularvals, smi:h.sa‘acbnarm,ﬂ.;u m::ndg, mpme";
sumbasis, swapcol, swaprow, sylvester, toeplitz, trace, [ranspose, va ; vec
vectdim, vecior, wronskian] i »

:’ i Matrfx{[“- g 3]. [, 3, OL [\.4,3]]]-

123
X=|130
143
-;. i — Mai‘rix{[['l. 2, 51— [lﬁ,3.D], [1'4‘3!]:‘;_
; 125
Y=|630
1 43
-;. frans = transpose(X);
111
trans:=| 2 3 4
303
.p trans = transpose(Y);
161
trans=| 2 3 4
[5 03
(>
23
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() Using Palettes
Inverse of a matrix

To obtain the result through context menw, Right-click on the last end of the matrix by selecting

INTRODUCTION TO SYMBOLIC PACKAGE, MAPLE

! ;
“Standard operations™ and then right-click on the “inverse™ to obtained the inverse of a matrix. f";:
=
Ny
s b
34 i
s LinearAlgebra: ~MatrixInverse ( Matrix (wid = [8446744074459047686) ) \
=2 1
2.4 )
2.
Similarly,
Transpose of a matrix X
To obtain the result through context menu. Right-click on the last end of the matrix by selecting
“Standard operations” and then right-click on the “transpose” to obtained the inverse of a matrix. i
123 i
>|426
351 |
—[> LinearAlgebra: ~Transpose { Matrix (5id = 18446744073883260558) ) ; ,
& 143
.95 @
361

Determinant of a matrix

To oblain the result through context menu. Right-click on the last end of the matrix by selecting |
“Standard operations” and then right-click on the “determinant” to obtained the inverse of a matrix.
T
=1157
294 .
| = LinearAlgebra: —Determinant { Matrix (%id = 18446744073883262118) i+

-114 3
>



