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) INTRODUCTION TO SYMBOLIC
~ PACKAGE: MAPLE

1.1 Introdiction '1

o Recognize MAPLE environment, ' Recognire basic MAPLE comman
i Lise MAPLE s ealeulator. s - *
12 Polynomiziy
b Use MAPLE commands for,
* factoring a polynomnial,
= simplifiying & rational expression, = substituting into an expression
13 Graphies .
1 Mot o twe-dimensional graph,
i Sketeh parametric squations,
14 Matrices
| Recognize matrin and vector eniry amngement,
Hi- Compade fiverse and ranspose of 2 matrix,

II' Introduction

I the modemn age of seience and technology, the technical compuiation has become the heart
of problam solving in engineering and mathematics. To help us, MAPLE offers @ vast repository of
matheamatical algorithms converting a wide range of applications. It is o symbolic and numeric
computing tools as well as a mulli-paradigm programming language maple was conceived at the
utiversity of waterloo in 1980, From the first day it continucs to be the benchmark software for
mathematical and symbolic computation. Maple wser interface nllows us to hamess all the
compuiational power by using context sensitive means, interactive aggistant and tesk templates. In this
it we will leam how to use the basic commands that will allow end lead us into the creative, dynamio
andd captivating world of MAPLE explormtions,

Recognition of MAPLE Environment

Maple software cansists of three diffierent parts.
i Liser intorfoce .

It handles the input of mathematical expressions and different commands, User interface also
handles the display of sutput and the control of the MAPLE workshest environment.
il Kernel )

1t is a small collection of compiled C code. The entire kemnel is loaded when 8 MAPLE session
i started. It contuins those cssentinl facilities that required to run maple and perform basic
mnthematical operations. The components: of kemel include the .miaple programming language
interpreter, aritlimetics and memory management facilities and fundamental functions. The small size

of kernel ensures that the maple system is portable, compact and efficient,

il Librin g .
It contains most of the maple routines including functions chun_sd_m Iima:_alpbn. statistics,
ealeulus, grphics and other topics, This library also consists of !ndmm{al routines and dll'fcrﬂl:
packages of rotines. All the library routines which are implemented in the high level i
programming language that can be viewed and modified. Hence, it is useful to leamn the map

programming language so, we can modify the cxisting code to produce the required routings.

. Use onfine MAPLE help.

1 Demonstrate damain and mnge of & plat.
i Knnw ploating options

il Apply matrix operations.

= expanding anexpression, = samplifying an expression,

: INTROUACYION TO SY MBI PACKAGE, ML
A _::I::Ingpjnur:uﬂ with Maple
maple sofiware penid
Evitem. i is convenient to ﬁ;;ﬂﬁf&ﬁﬁ;&:m :Jl-l:b’upl'l.m Ao e s and
m“a“v::é Pt el Operating system (installed taple sofloare
2 P
a maple sesston is started, the maple promm command =i displayed Hike [=

L
e e e ey P e e e

DERAR ima P SECE O 2o Siors w Kas e g o

% ¥ & & 0 x|
N I N
i @ W 8 @ o
E—C R I

| Figure 1.1 Maple start menu
_ This prompr chasacter will show it th poer
mltm':,;“m'i;ﬂ_inw in the form nl'nm“;::thmt u:ul W of W s feckicaies dio jiziliak
When you are finished with the maple sess; p
the fil maple session, you will leave the \ s
& Lz menu (upper left of the mptch_!w]_ 5 har) as shown in Figure |p1 Bram by selecting “Enit” under

e B o e T T N e
o riovs s REA M E S i g

LIS ERCLIET == —‘I

1 —
S e a
'.-_1" P |

-

Figure 1.2

Recognition of busic MAPLE commangy ™
A MAPLE command is & statement off cale

ulation followed by 4 semicolon of a eolon

Following are some communds followed b the displas oo resuls
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UNIT-1
Enter the commands on Your worksheet and verify e given results, When you et 10 “Save the
file”, sclect “Save” under the “File" menu of wee CTRL-S to save your waorking, For
T+17%
> -8 . &
1212 =N
> m o
4 (6+1— 10}
» 12 [ L é
1f you do nok inchude & semigolon ot colon af the cnid of 3 cominand, MAPLE il iberpret (e next ommend
Yine ok p continuation af the prevbogs conum
The i +.

sy -, %, | ond * lof oy denole
2 - 4e*1 = 47 =16 -

When A SOL of opertions are q:lmﬁcd Mo
multiphisation divisions, Mhen addiions and

% diion, subtraction, multiplication, division and exponential
command, MAPLE

rat does expaneniiations then
jons. To change the onder, we uis pasentheses-

in our curment MAPLE session 103 fike.

S

E Save command: Ta

crve o variable
al the command

type the following
guve variablenanic,
ace the variable name with YOUT variable .
kcep.mTﬁ:egxn commund saves the wariable 052 MAFLE assigument statement. 1F the value of your
i 1 save them a5 well.
variable depends on ather varinbles, you mus :
Wou can sa‘:: more than ong vanable by giving all varisble names o

:hvtv“hllﬂlﬂl.

. Emﬁnummmﬂi: Ifwumn‘unmi.sllkﬁlnlmﬂﬂndur
can o back and edit the commanid.-
W !.'-ﬂﬂ‘.ﬁﬂrlmfﬁ: and

5
pame and replace thie file name with your file nume, but

the save command,
sfflensmem™s

wrant 1o change @ command, you

MAFLE calculntes fractions (ewact

: pint rithmetic) it the cvalf funetios
aritfinetic) unless you specify that you want dec:lma?ls (I"I.olliln.g-p
(evall” sqands for “evaluate wsing floating-point arithmeetic”).

21 1A
>3 T B 41 @
29
27 _!_5,__4__4.
%m"ﬁ'('ﬁ 19 ?.9'}' = ®
1

i ant in 1€
4 in the evall command specifics the number of sgnificont figures Yol w
nt 4 in ] . - :
r:sl':u!l. if you omit this command, you will get 1en signi ficant jEures

27 .14 _ A !
T 4 _ 2
p m{f[-i;"' 5g 19}-

6
1275862069

L

UNIT-1

lh"l"R{J‘I'IL"L'I'IDN'I'l'I SYNIELHL P
I, Maple internal memory clear

A {ng eommand: To clear the intemal momary during a maple
sesgion. We use ‘restart’ command or click the restart tcan on the tool bar of the worksheel, &8

LCEAGE, MAPLE

|z restart: j
when you enter this command, the maple session retums 10 its startup state. All the values
jnitial values,

v, Enlisiment of varinbles: Use the colon-equal symbel (=) 1o define
values 1o them, Omee you have

defined a variable,
the name in a formula will cause

-3' Am=2% B= 145;

resel to their
variatiles that is. 10 assiEn

simply typing its name will show its value, and using
the value 1o be substituied. For czsmple.

i
A
A=25 =i
e Bo=145 M
L=

1f you want 10 sting commands together an the same line, then:
(o d =5 B 10,6 =13
A=5
B=10
e C=12
5 TA+4-8 + 5.0

r 1o
| 44,

t‘.- 4

Yo click-start, then select-program <Maple 18 < elick-"Maple Calculator” 1o obtain; |
(n)  Maplesoflt (TM) Graphing Calculator Overview
This graphically scientific caloulator is available for use as part of your Maple{ TM) installation
or vis a Web Server running MapleNet(Th). The catculator use Maple for calculations.
Oin toolbar,
« use the “sesting tab™ to control the basic computation seftings for th
o usethe “Math tab” to seleet funcrions 1o

s the "Graph tab” to control

= caleulator.
mﬂrﬂmmﬂ functions to linsar alpebm to statistics.

¢ : .memﬁﬁﬂwmﬂwhﬂlm}'ﬂiﬂl#-
mmmuh"mw'mdmmﬂwm 2 graph or the data you have tabulated

LIV,
+

. wse the “variable tab® to céntro] the variables you have assigned and their vahees.
To involve the graphing caleulator, yse your mouse 1o press the “Math tb™ and select funetions |
1o apply. Thiz will Build up your expression for your in the input area. which is just below the

a the left side of the calculstor. When you are reaily 10 evaluate your
_ . key on your keyboard, Alternatively, you can press ihe “Graph bution™,

1o graph the cxpression, of the “data button”, to tbulate values for the expresson.

ple NH Differentiate flxy=x +4x+4 with fespect to x at 4 point

! ohgﬁdmmg:phin;-adnm«mull ane:

mummmm-:c

5 =2, The sieps required for
%
liek-Calculus < Click-Differentiate to abtain:

!

a il
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i ires A: the expression ° +45+4, X ihe differentiation of f{x) with respect 101 and
Cursor “1" requ % : _ i
P the differentiation of f{x) at 2 point x =2:
Diff (A LF)
Diff(z» 2 +4x+4, %,2]
s 3 Ldx+d, with msspectm ¢ aver the interval [0,1]. “The graphing — caleulator
Integrate 5° v

result is as under;

Cursor “1* requires A: the function o pdzed, X: the integration of £ (x) with respeet 1o x, P the
lown'lliruil x =0 and Q: the upper limitx = L of the integral.

AP
Tt{:f(2+4x+w.n

lat . ;
= ¥:1::c':$:na;a calculator simply type in yuurwmtshmtmnnd prompl .2

6333333
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Then you will sec the unit caleulator as shown in the Figure 1.3.

i i a5 described previously. If
You can get help with MAPLE syniax by using the ﬂ%ﬁl’m;w s
you have & question about a particulir command, you can qui eSTrA
followed by the name (Ao semigolon). For example,
FL? *'“““““ ! , -itsshuwﬂ
indow containing i : i “addition™ does and how fo use ;
i:il:’m II“:' Click on the Ilm?fﬂﬂnﬁﬂ;h:gr :I"’tﬂa;?uth: window to close down the little
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Figure 1.4

WPhiynum!a_Ix_ _"
We are familiar about polynomisls since our previous pgrades. The factorization of a

polynomial, expansion of an expression can be solve through direct MAPLE commands and context
N,

JEERY Usc of MATLE commands for factoring  polynomial
(2} Commands

[’ Suctorl & 472 4+ 12);

- \

(b)  Context menn result

i
You cun use Maple's comtext menus to perform o wide variety of mathematical and other
epiralions. Enter the polynomial and place your cursor on the last end of the polynomial or
expressions and rght-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 E

menu offers several operation to choose form according to the expression that you are usin g The
above resull through context menu is as under: ey

F. o= Ta+12
> DTl );

(x+4)(x+2) @
=

The result i obtained through right-click on the kst end of the expression by seleeni :
i w0, B ng “Foctor” on the =
context menus, As shownin Figare 1.5, =
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“Use of MAPLE —ommands for expanding an expression

“ E;;T‘IH‘:_E command ugxpand™ belore pm'nrahssis (o cxpanid the given EXpTESSION.,

2a2) (R 4aa=30h .
> apndl (42} F46P —3x +Bx—6 (k)]

Confexi men result
b E:u: (e given expression and place e
click. Then choase expand option from the opened W

(2] (4 4 —3)

expand { (x"2+2)* (A3447x=3) )i -
T N Srd -3/ +8x—6 :

ynmnmmth:iaumdu[m:xpmuhnaﬁiﬁﬂl
ciow as shown in the Figure L&
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INTRODUCTION T0O SYMBOLIC PACKAGE, MAPLE

W;qf-mrpm-mmmanﬂs for plmpyﬁ_rmf an expression

{a) Command

L -
> ﬂmﬂtﬁa[tzsﬁ +% 3 %},

{h)  Confest menu result
Bater the gluon sxprew.on and place your cursor on the last end of the expression and right
click, Then choose “simplify” from the opencd window as shown in the Figure 1.7.

i,

. @ d-%
> simplify { 25 (1/2) 49% (1/6) -2/3 )}

] &
e
E— q
=
3 - - |
mrL-].-!. |
e ; :J
i -4 .....| % =
|
| ==
- K,
e I
Jr— i ———
j | - ! : I
. . o ——
= |
— |
{s) Command s TP k
> :impf{,y[# :
T2
i=3
+4 P

AT FORSALE 3 k
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(b)  Contest meni result

i pression and place your cursor on the last end of the expression and right
Enter the given €X|

i i 1.5
click. Then select “simplify” option as shown in the Figure
1
= 1"=9
T 12 .
= simplify { (t"2-9) {247 1H12) 1 =4 i
t+4
g - L] "
P B & = _

e = .
I P | o= .i_ Hﬂ; -
':.,..._:_.'-_‘-u-”. 1k ?ﬁ S | e |
l:....‘;-__-h‘:i 1l : E‘:—’Tﬂ :‘ ey Vot
QEE":—uT-—.- _— | :F-"-v
e =, B
|:_.. il | = s
|mm | o e
e | I ] =
=i )
Ho&0Q :— !
i ll [ —— '
= : | iR . ‘
| = Ty~
B B g v i Ly
Figure 1.8 "
Use of MAPLE commands for substituting on expression
{s)  Command
=20, =20+ 5} o
>

(b)  Confext menu result
Enter the given expression mdtpl:c
click. Then select “evaluatc at a point

ion and right
cursar on last end of the expiession &
;;:J:: as shown in the Figure 1.9 and Figure 1.10

respectively.
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m Graphics i

Plot a two dimensional graph
To plot any two dimensional graph in MAPLE we use “plor” i the
command command

HOT FORSALE !
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T 3 | Plot the graph of Feixss. ) — NTRODUCTION F0 S¥YMBOLIC PACKAGE, MAPLE
; S P S ) c;"?mhﬂ:::ﬁrnwhm:gh ekl o Tsm ..mchy';.“.‘_ﬂﬂ'ﬁ_ equation | .
This result is 0 pat o £ parametric cquation in M
ghown n the Figwre 111 and iz Jast end of the expression by selection ‘plots<t-D fallowing example. cauation in MAPLE. We use MAPLE “plot” as disciised in the
1 t 1 Il = a
tw:::wn;mnﬁ plot™ on ihe contex Sketch the graph of parhmetric equation 5 = cos{t) nnd x = sinfy)
[ o 1-,;4_3'11.5 Where -4 <t<4, x=-2t02andy=-2102 ’
> plald +3x+8): > smaripiot ( 2°2+3%x+8 ) (b)  Context mems, poqyly
(3)  Command Enter an expressior. — i
120 120 [ plottlcostn), sinte), r=-4 41-2..2-2 s imtss 'Em f":‘rl{:m&lﬁ‘m ooty !
. st==g 4]=2.2-2.2): ==L} parametric |
ol . plet and domssy, fior the parametric §,
40 20 1'| . ‘:3'" osie), sin(r)
5 a0 L plon{ [oos i, sin g, p=aad 4113
- 40
» 20
i - =10 -5 0 3 Ly : # E
‘l T 5 W x
b X tr
AL (> Eigure 111 b |
o L -2
= . —, -
3 e A n{l-’plol? >
=i " Domain and Range 0f 2 P10 — ; ; e ommand in the '
| To plot a two dimensional graph with domain and range. We use QU Figure 1,15 I.
| eomunand prormpl. 2403 Tottine 2 Fi 1.1
- : domain 3 10 3. v ons igure 1.16
I 1 Plotthe groph of #° +2 hvingdomain 3103 et s Ktiow plotting options e L3S,
A% i i g The plotting opti
r The graph of &° +2 is shown in Enter an expression o7 FLOCLRS . plotting optians listed i
: - - Ay click on it and select plots < plot builder < 2-D optians can b used with the “plo” commend sea b oo IADdS Ut Crste 2D plot. These
the Figure 1,13 and 1. p % plot and enter the domain for the express kencrate two dimensionsl plots, The help and are penerally available to all Maple commands that
@ Command i g?u:: about the plotting ptions that aceepts page of Maple for a particular command provides more
= : ns must be added at the end & fin
' :-t+2 ,;-—3,_3}1 W¢ can use g B ﬂrlhﬂ'ﬁ'ﬂ!ﬂ qu.
o, } o n i n-interactive method a -
,Ffﬂ[{:’a_-j,x 3.3 - pm{ﬂ-rz,x--i -1 Interactive Plot Bujlde of exploring the options in
L. the “plor™ g
i X o Adsptive i cas i
10 L '
5 9 ) #aptive = o o iychyse
E 8 we are plotting a function over an interval
' : contralled by “sample” and “numpoints, :'*dm!m intenval is sampled at & number of poi
i intervals to aflempt 1o Bt . ve plofting, wh or O poinia,
o o " ofTby seiing the “adaptive” oniner e oiAion of the given function, This subsamaplies o, hese
3 5 ol daptive” option to false, B Prifach ing can
3 ; subdivided at most six times in trying fo lwmiﬁ?d;w‘ Option is set 16 true, and imbe nl:nnd
: integer, we can control the maximum number of sy 11y, O, SEAg this option to a non o
3 o & Annolstion ver Ofsix times that sublnseevals are divided. | B e
0 . = -1 n 1 a 3
I SERL Voo 3 =2 o=k, 28 2 i aubekation =
u annotation option allows us to add descrip !
L E y plot in thiz context memns a collecti PlIve teXt 10 8 2.0 'curve of poins
114 a collection of paints { point plor, The e i
. > Figure 1.13 P PO B st s single plot clemen, suh i
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[?-TRUH\JL'TH]N'H'I =Y
o e EESIOnS, APPEArS
&ﬂwﬁ“-‘ oy {he “datap! Thie best which 1 miuéndrmm:n;:‘a::aj :E:m i peass
wien the pointet e mn'l“ ihe plot lement 12 wiich i is ;_;,,twf-}::: . il curv
i & ‘
wh'mh‘;ppmr:wh::ﬂ:r nier 15 praced oVEr fhe clems
paint.
- Axes ; L
porms
spnuﬁei m:npr.u[ FRES, one of hoxed, {rame, RONE: of
: % font. This aption
g qﬂdl'md in the saME e ik

for the {abeha om {he 1Tk marks of e ARES,
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@  Caption font
enptionfont = i

This option defines the fomt for the plot caption, specified in the some manmer a5 font, This aptlon
aver-rides values specified for font,

o Color

color = n or eolour = n
This allows us to specify the colot of the cunes 10 be plotted,
o Color scheme
calorscheme = ¢ or colourscheme = i
This allews us 10 spply a color scheme 1o a surface or set of points,
g Coordinate view
. mrﬂh“m‘“ - [rl wilige iy i r#"
This option is used when the axis coordinates option has the value polar. When that is the case,
then Fry specifies {he radial range that is 1o be displayed and 8.0, specifies the angular range.
-] Cords
carids = cname

The value ename is ane of the chelees listed oo the coords help page. The cariesian axes are displuyed
by defauit. To generate polar axes with polar plots, we use axiscoordinates = polar option along with
the conrds = polar option,

o Discount

discount =1
This allows us for detection of discontinuitics.
] Filled

filled = trucfalse ar st
If the Alled option is sct to true, the area berween the curve and the x-oxis is given by a solid col

1 hor,
Thnvdmufd::lﬂedupuuﬂmnnlsubenﬁnwnuimnun?mu:n}rmbupﬁm
{cuaur._mln wp-ua;:mmy]. These options are applied only to the filled area, and not to the original
curve itself. This option deoes not waork with non-cirtesian coordinate systems.
o Filled reghlll

; filledregions = truefaie

I the Mlledregions option is sct to true, the regions defined urves filled with differe
colors. This option is valid only by using the fallowing cumnm?s:m: ) o - T
ot A 3 “i ™ i i .
e ourplot” wiﬁmw and “listcontplot”, This option does not work with non-Canesian
o Font

font =1
This option defines the font for the plot title, caption, wxis tick mark lobels, and axis labels if no values

have been specified for the axes Tont, captionfant, label fon i i
e B ly,style, sae) v t, or title Tont options. The value 1 is a list

NETFOREALE . .
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Times, . Helvetica, or Symbaol. It can also be any font
The \'nlumt:;‘};::: l.:':;: f‘::t; :xm: “112::1 ew Roman and Calibei in Windows. The fiest

e A
must be capitalized.
::M u:::: f:::?:l:mc:: be omi:.:i ot one of roman, bold, italic, bald italic, obligue, or hold

e Y

oblique. The Symbol family does not accepta style option. The final value, size, is the point size
1o be used.
-] Gridling
pridlines=irucialse - _
ines i i drawn, The default is
= trueor pridlines is provided, default gnqlmes are : :
gwrtdnﬁf::‘liﬁsn.1r I:::::uistqpﬁun is also provided and contains a gridiines sub option, then that
option over rides this gridlines option.
a Labels
wpahelt of the variables in ilx eriginal
! i i the names variables in s g
This option specifies labels for the axes. By dcfnut‘! labels are the 1
fm:cliol?r.l ta be plotted, if thess are available otherwise, no Inkels will be used.

o Labgel directions
abeldiections = [x¥] N ="
i i i H inted along the oxes -values
Thiz on specifics the direction in which labels are 1pm'lt h
of % u:g; shanld be horizontal or vertical. The default dircction of any labels is horizontal.

g » Label loni

-

labelfant =1
The font of the lsbels on the axes of the plot, specified in the same manner as font. This opiion
overrides values specified for font.
o Legend

legend = s ] .
1f the plot command is being used 1o plot multiple curves, then s can be a list containing a legend entry
for each curve,

g Legend siyle
legendstyle =5

Sinee the value € i a list consisting of one or more sub optioas, The sub options are available for
the legendsyle option include font = fand location = loc. The location = loc sub option allows
s top, bottam, right and left for loe.
-] Line styvle
Hnestyle =1 . _
It conirols the ling style of curves. Thelime stylevaluetcan be one of the following
names; solid, dot, dash, dash dot, long dash, space dash, orspace dot. The default valuc
of t 15 solid. The value t can alsa be an integer from | to 7, where cach integer represents 4 line style,
1% griven in the order shove, f
o Num points
numpoints = n
Specifies the mininmum number of points 1o be generated. The default number of points is 200.
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Plot employs an adaptive platting scheme which sutomatically does more wark where the fanction valuss do
not He close ta o 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 1o determine when the adaptive plotiing scheme terminntes.
o Sample
sample = [1]
A list of numerical values which is to be used for the initial sampling of the function, Normally, the
function is sampled al additional points. To restrict sampling to only these valves we include
the adaptive = false option.
B Sealing
) sealing = s
It contrals gcaling of the graph. The value of s is unconstrained by defoult, which means the

plot is scaled to fil the plot window. The constrained value canses all axes 1o use the same
sonle.

o Slhe # \

size = |w, h| -
We use this to specify the size of the plot window, We can set the size of the plot window by
specifying the number of pixels, a proportion of worksheet width, or a mtio, such as a square. the
golden ratio, of o custom ratio.

o Smart view

smartview = truefalse

This is used to determine an appropriate view of the plot data. The plot command generales doty
based on the range F:I'U‘I‘_l'd:d by us or on o default range if this is not provided, When the
Ismrt\rleww true option is provided, a view that tries 1o present the importaat regions of the data
:sfmmpuh:. To show all data computed, use the smartview = false option, The default setting
of smartview is true, This option is available for th lot | i
T e @ plot command and only applies to curves
o Siyle

style=s
The plot style should be one of line, point point line,

] A ¥ polygon, or polygen outline, The
i:mmhy s foife :h::::a for the u}:'::un vnl;.m. The styles line, polvgon, and pnw:nwlﬂzgu:;;.::::
inferpolating between the samp & points. The point style resulis in a plot f the poi
The default stvle, polygon outline, draws any polygons os filled with an nut]li:-’lnc. E'I'lm ;:;oﬂm::ﬂc

shows the polygons with no oulline, whereas line devwvs th VEons i
Hine stylc i & combination of the point and fine styles, | - TS0 38 utlines only. The point

o Symbul

sviibol=s
Symbol for points in the plot, where the value s is one of aste
dinmand, point, sulidbox, solideirele, soliddinmond

BIOT FORSALE

risk, box, circle, cross, dingonaleross,
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a Symhbol size
symibolsize =10

Thcmnfasymbnlmﬁiinplnﬂin; =anhcg,iucnbyanwﬂnmhn‘. This. does not affect the
symhol POINT. Thie symbol size is 10.bY default
o Thickness
= thickness =1
This option specilics {he thickness of lines in the plot. The thickness = o st be @ TON-NEEArve
pumibier. A value wilhl:lprcdutcsnmhi-:mﬂm. By default the value is 1. y
o Tick marks
Tiekmarks = . o]
The valwes m and specify the tick mark placement for the xegts and y-ais respectively and can take
an integer specifying the rumber of tick marks, @ list of values specifying locations, & list of cquations
each having the form location = jubel, 5 name, or  spacing structure.
o Title
et
We can givea title to the plot. The yalue t can be an arbitrary cxpression. The value t can also Tt Nist
consisting of the title followed by the font option. There is 1o title by default for a plat.
o Title font
titlefont =1
1t specified in the same manner as font. This aption overrides values specified for font.
g  Transparency
transparency =1
This option specifies \he transparency of the plot surface. The transparency =1 st evaluate 10 @
floating-point number in the range [0, 1} 0 means wnol transparent” but 1 means “fually
transparent.” :
@  Useunits
usennils =1

This aption, with t set 10 true, indicates that units are part of the functien and should be included in the
axes lobels, The valuc t can also be a list of unils.
a View =

view = |xmin.. XmAx, :rmln...ymn;l
View npiinnindiﬂnlﬁmnmirnimmﬂdwimum coordinates of the curve to be displayed on the
sereen, By default it is determined by the smartview option: if smartview = false is given, then all the
plot data will be displayed: irmuﬂhw=truuurthumnmwupﬁm hmgimlh:nth#?“

structure will be analyzed 1o determine a reasonsble view of {he data which allows you 10 see the
significant features of the data.

i, Ifihe m:wﬁnnhwﬂMmMM.Mdmﬂmﬂwﬂm.thmMHmlvﬂm specified
mnmﬂyﬂ:ﬁmm

i, All shove options are available for the Standard Worksheet interface.

17 mmﬂ
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(BT Ll 6 | Plot the graph of sec(x) and give the title as;
title="Graphin af Secant Fanction
titlelont = | " Times New Raman®, 10
(5 plot{sectx), x=-2 %.. 21 title = .
s ¢ = Graph of Seeant Function  titlefort = ["Times Mew Raman®,
Graph of Secant Function"
-iR in £
I "« = o} 3 T % 3 ix
-3 1 1
x
-4 4
-6 1
1 Y
I I
L=
Figure 1.17

This example uses the following axes and graph properties:
tile="Graph'n of Steant funetion” .
oxes = framed

style = point
symbol = asterisk
symbolsize = 10

tickmarks = [spacing (i), default]

BT FOREAY
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m Recognition of matrix and vector entry arrangement :

Wy Command
= withllinalg};

| BlockDingonal, GramSchmidy, JordanBlock, LUdecomp, (ldecomp, Wronskian, addeol,
addrow, ad), adfeint, angle, angmenl, ke, bad, basts, bezoud, Mlackmatlx, charmal,

charpoly, cholesky, col, coliim, colspuce

colspan, companlon, concal, comd, copyinio,

crosspirod, curl, definite, dulcols, delraws, det, diog, diverge, dotprod, elgenvals,
eigenvalies, gigenvectors, eigenects, entermitely, equal, exponential, wetend, Javsselim,
fiboiaeci, forwardsub, frobenins, gansselitn, gassford, gencqis, genmatrix, grad,
hadamard, hermite, hessian, hibers, hiranspose, (hermidte, indexfunc, inerprod, Intbasls,
Iiverse, ixmith, issimilor, iz, Jacobian, fordan, kevniel, laplacian, leastsqrs, linsalve,

arthog, perm

veetdim, vector, wranskian |
r:. Y=miatrix(3,3, [1.4,2.2,3,4,5,4, 611

X
= a
- Yomarriz(3,3, (53,4, 1,2,0,93. 7

% Y

e hearix(3,3,11,0,1,2.3,1,0.5,11%

(> cm (1,2,30

S
pi= (112130

(>
19

r-

wmataeid, matrix, minor, minpoly, mulfeol, mulrow, multiply, nors, navalize, mellipace,
snent, pifvat, potentiel, caidnratrly, randvactar, rank, ragfann, row, ronwelin,
FOSpNICE, PP, rref, sealarmul, singularvals, smith, stackmifrix submatriy, subvectar,
stimbazis, swapeol, swaprow, sylvesicr, foeplitz, frace, (MINSPOSE, viandernionede, vecpaferd,

142
234
546

=]

£Z=]2

LT T T
- -

[tza]

full information about malrices on line by typing: [ = Tmatrices

m

(5

(6)

UNIT-1

(h)  Using Paleites

Use cursor button 1o sele i :
t matrix paleite. Click- *matrix" <clj
columns of’ i = e trix” =cligk-chopse(fo
o a mﬁm mairix) <elick-data type (10 select integers T
finally click-"insert matrix” and press ENTER key to obtain a r::ui:ﬂ“:::; il
i E‘
I:
K

1 4 2
> 123 4
ook 1 4.2
25 4
5 4 6 M

Applying matrix operations 3
(=) Matrix addition
> seithlinalg);
[ BlockDiogona

INTRODUCTION TO SYMBOLIC PACKAGE, MAFLE

I, GramSchmidt, JordanBlock, LUdecomp, QRdecomp, Wronski
addrow, ady, adjoint, angle, augment, backsib, band, baxis, bezout, i{mhﬂ:&mm =
charpaly, cholesky, col, coldim, colspace, colspan, eompanion, concat, cord, copyinto,
Mmﬂi curl, definite, defcols, defrows, det, diag, diverge, dotprod, eigenvals,
. . elgenvestors, elgenvects, entermatrix, equal, exponentiol. extend, fpausselim,
bomacel, forwerdsub, frobenius, gausselim, gaussiord, gemegns, genmatris, grad,
hadamard, hermite, hessian, hilbert, hiranspase, thermite, indesfune, innerprod, intbasis
tnverse, ismith, issimilar, iszero, jacobian, fordan, kernel, laplacian, leastsgrs, linsolve,
matadd, matrix, minor, minpoly, muleol, mufrow, multiply, norm, rormalize, nully
arthog, permanent, pivot, potential, randmatrix, randvector, rank ratform, row, min’mbu.
mm.mm.mw.m,mmm

sumbasis, swapeol, swaprow, sylvester,
i i ] il - toeplits, frace, transpose, vandermonds,

> X o= Marrin([[1,2,3] 11, 3,0], (1,4, 3])); [
d'2 3 f
X=|130
L . 143 @
» Y= i N
¥ o= Marrix([[1,2, 51, [6,3,00 [1,4, 311): |
125 . f
¥Y=]630 &
L 143
> matadd(X, 1) :
248
T60
-} :
NEOT FORESAUE



I

URAT-1

= with{lmalg);

=T =
T

i -
INTRODUCTION TO SYMBOLIC PACKAGE, MAPLE

Y Matrix multiplication
{ BlockDiagonal, GramSchmiidt, JordanBlock, LUdecomp, Qftdecomp, Wrongkian, addeol, (1)

detprod
elgemvalues, eigenvectors, vecis, entermetrix, equal, exporential ectend, flgausselim,
[fibonaced, forwardsub, ﬁﬂg::lus. gausselin, gaussiord, geneqns, genmatrix, grad,
Fradamard, lermite, hassian, Wibert, htranspose, ihermite, indexfune, innerprad, inthasis,
inverse, ismith, fssimifar, iszern, jacobian, jordan, kernel, laplacian, leastsqgrs, lnsolve,
matadd, matrix, miror, mrinpoly, mulcol, mulrow, multiply, Aerm, normalize, nullspace,
orthog, permanent, pived, potential, randmatrix, randvector, rank, ratform, row, rowdim,
roseapace, rowspan, rref, scalarml, singilarvals, amith, stackmatrix, submatrls, sulvector,
siembasis, swapesl, swaprow, sylvester, foepliiz, frace, franspose, vandermonds, vecpofent,
wveetdim, vector, wranskion ]
> X = Maris([[1,2,3% 11,3, 00, [1,4.311)
123

X=|130 i
(143
(> ¥o= Marrix([[1,2, 5], [6,3, 01 [1.4.3]1%
125
y=|630 @
(142

> mltiplyl X, ¥);
16 20 14

19 11 5 )
28 26 14

-
L=

(c)  Using Paletics e ene Gty
To obtain the result simply right click on the fast “matrix™ then click simplify or press ENTER.

123) [r2s
S IEYINTEY
I 43 1 43
248
. 760 m

> simplify { Matris {sid iuddﬂ#mniﬂﬂsyﬂi} +Matrix (wid =
IBA4GTH4D74501159662) 3 '
248

F T60
286

@)
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m“m and transpose of & matrix "

1;} Inverse of & matrix P
> Erﬁm'[i'mmtgj;
, GramSehmidy, JordanBlock, LUdecomp, PRdécomp, Wronski
addrow, adj, adfoint, angle, augment, backsub, band, beasis, &mﬂm.ifmumckmdmi
charpoly, cholesky, col, coldim, colspace, colspan, companion, concat, cond, capyinia,
crossprod, curl, definite, delcols, delrows, det, diag, diverge, dotprod, eigenvals
elgenvalues, efgenvectors, eigenvects, entermatriz, equal, exponeatiol, extend, ,ﬂ:guuuaﬂll:
fibonaeel, forwardsub, frobenius, gansselim, gausgford, genegns, genmarrix, grad,
hadamard, kermite, hessian, hifbert, hiranspase, thermite, indexfune, innerprod, intharis
inverse,ismith, issimilar, iszero, facobian, Jordan, kernel, laplacian, leastsqrs, linsalve
riatadd, matrix, minor, minpoly, mulcol, mulrow, multiply, rorm, normalize, nullspace,
erthog, permanent, pivot patential, randmatrix, randvector, rank, ragform, row, rowdim,
rmtg::r ravegpan, rref, scalarmud, singulervals, amith, stackmarris, submatrix, subvector,
i , swapeod, swaprow, splvester, 3 franspose, vecpatent,
| vecidim, vector, wronskion ] Ll T
> xeiyanﬁtllt.Z.J}. (1,3,0%[1,4,31;

123
X=|130 (4]
L ,'1 4 3
> Yo= Matrix([[1,2, 51 [6,3,0], (1,4,3]]);
125
Y=|630 (E3]
l |1 43
5 fnvi= fmverre( X))
3 3
g Yo7
el ads iE:
My s 2 ] 3 (4
2 S P
E [ i 5
> inv = inverse( ¥); N
s B
26 3w 2%
fryr pm por- S It -5
13 3 3 (5)
R )
) 6 k1 T
L
NET FORGALE)
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b U= LTt INTRODUCTION TO SYMBOLIC FACKAGE, MAPLE
(t)  Transpert of 4 mintrix =¢] Uning Pafettes
s wlthi linalg)s ecomp, Wronskian, addeol, (1) nverse of & matrix
[HIMWW. GramSchmids, JordanBlock, L::“m G'::mw‘ blockmatrix, charmat 2 To obtain the recult through context menu. Right-click on the last end of the matrix by selecting | 37
addrow, ad), adjoint, angle, augment, bmhﬂ:, ) basts, o, conca, cond, copyinto, ‘Standard operations” and then right-click on the “inverse” to obtained the inverse of s matrix. ﬁ‘
cholesky, col, coldim, colspace, colspalt, conpar r i
charpoly, cholesky, deleals, delrows, det, diag, diverge, dotprod,  elgenvals, Nk £
crossprod, eurl, definite, 5 entermatrix, equal, exponential, extend, (fgaussefim, 34 o
eigenvalues, ’m"'w'mf:&' guu;:uﬁm gaussford, geneqns, genmatel, grod, "> Linearilgebra: ~Matrixinverse { Matrix (xid = IB436743074459057646) ) | i
rﬂﬂdﬂfb‘ .‘iﬂhﬂl L T
hmﬁumrﬁﬂmﬂqﬁmﬁ_ hilbert, ltranspose, ihermite, indexfisnc, innerprod, ""”’“‘*:' -
m.:,fs;m. issinilar, iszero, facobian, jordan, kernel, laplaciat, mmm&mné 3 1 in
matadd, matrix, minor, minpoly, mulcol, mt  poeliets mfgnmm row, rowdim, g Ty
g, permanent, pivol, potential, randmatri, randsector, ranks i, sub i
; rref, scalarmul, singularvals, smith, glackmalriz, submarrix, subvectar, Similarly, - |
FOWSPACE, FOWIPAN, ] - ande, vecpatent, Transpose ::II'I:IH X ) ) ) )
sumbasts, swapeol, swaprow, sylvester, toeplitz, trace, Iranspose, To obtain the result through cantext menu, Right-click on the lnst end of the matrix by selecting
vecidint, weetor, wronsktan | “Standard operations” and then right-click on the “transpose” to oblained the inverse of a matrix,
1 23
| P> A= Matrix([11,2,3 [1, 3,00, 11,4, 311 =426 \
! 123 351 .
i gm=|1 50 )] - [ LinearAlgebra; ~Transpose { Matrix (i = 18446744073883260558) ) ;
| b ‘ 14-3
i 225 @
_"'|1_ 1 361
| ", yi= Mairie([[1, 2,51 (6,3, 0% [1.4311) - -
* . S 4 Determinant of a matrix . \
i ) To obtain the result through context menw, Right-click on the last end of the matrix by selecting |
l}:!r': Y={630 . & “Standard operations” and then right-click on the “determinant” to obtained the inverse ufab:mn-ix.
ﬁ 143 31
il : =157
.:- frans o= fransposel X7 2 94 .
111 | ; | = LincarAlgebra: —Determinant | Matrix (4id = 18446743073883262115) ) -
trans={2 3 4 @ =14 &)
- é >
. 303
W "> trans = transpose( Y);
| 161
1 trans=| 2 3 4 2
503
>
2 noyFoRef  NOTFARGME




