
Tutorial

This is an interactive introductionto MATLAB. A sequenceof commandshasbeen
providedfor you to try. After eachcommandyoushouldtypethe

���������	�
or 
 �	����� key to

executethecommand.MATLAB runsonmany differentsystems.Youshouldconsultwith
your instructoror theMATLAB documentson themethodfor gettinginto theMATLAB
system.In thecourseof thetutorial if yougetstuckonwhatacommandmeanstype������

commandname
andthentry thecommandagain.Youshouldrecordtheoutcomeof thecommandeitherin
thespaceprovidedon theright sideof thepageor in a notebook.�����������������! #"%$'&)(*�)+-,	.

MATLAB hasmany typesof matriceswhicharebuilt into thesystem.A 7 / 7 matrix
with randomentriesis foundby typing thecommandsfollowedby a return:�0��21�3546

�0��21�387:9<;26
������=�0��>1

Anotherspecialmatrix,calledaHilbert matrix is�*?@��AB38;>6
������=�*?@��A

A 5 / 5 magicsquareis givenbyC 0�D�?FEG3�;26
������ C 0�D*?@E

Herearesomeof thestandardmatricesfrom linearalgebra.��H��G3�I26
J ����K>LM3ONP9Q46
K����2LR38;>6

Youcanalsobuild matricesof your own with any entriesthatyoumaywant.S�T 7VUW;X4ZY�[
S�T 9%7:9\U^]_NP9%;:9%I:]Q4^9\`B9%Y�[
S�T 7 a�� 
@b	c �	d�e U N a�� 
Fb�c ��d�e ; I�[

Here
a�� 
@b�c ��de meansto typethe

���������	�
or 
 �	����� key.S ��H��f387>6G] J �g��K>L*38726�[S ��H��f387>6G] J �g��K>L*35U�6�[

Youshouldhave gotanerrormessageon this. Why?S ��H��f387>6G9<K��>�2LR3<7h9QU>6i[
j �lki$m(*��$m�*��,�.

MATLAB hasbuilt-in variableslike
��?f9%����LG9

and
0��*Lhn

Youcanlearntheir values.�*?
����L
������Z����L
0���L
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At any time if youwantto know theactive variablestry:o ��K
������ o ��K

The variable
0���L

will keeptrack of the last output which was not assignedto another
variable.C 0�D�?FEG3�I26

0���L
p>q 0��*L
p
p>q S p 9<K����2LR3<I26i[
p

Sinceyouhave createda new variable,p 9 it shouldappearasanactivevariable.o ��K
To removea variabletry this.E	����0�� p

p
o ��K

r ��st���!+u&v�xwu�m.
0 q�C 0�D�?FEG3QN*6

Takethetransposeof
0�n

0:y
If
0

hascomplex entries
0hy

is not thetranspose,ratherit is thetransposeof theconjugate
of
0�n
Utz�0
{ 0
0@|:3 { 026
A q�C 0 p 3�026
C 0 p 3OA�6

Somefunctionscan return more than one value. In the caseof C 0 p it will return the
maximumvalueandalsothecolumnindex wherethemaximumvalueoccurs.S C 98?i[ q}C 0 p 3vA�6

C ?g�^3�026
A q 7�z	K���2LM3�I�6
0	z�A
0

Usually a dot in front of an operationwill changethe operation. In the caseof multipli-
cation,

0^nOz�A
will makeit into anentry-by-entrymultiplicationinsteadof theusualmatrix

multiplication.
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0^nOz�A
(thereis a dot there!)p>q ;

pF~ 7
0	z�0
0 ~ 7
0^n ~ 7 (anotherdot)0
�	��?g�B380>6
�	��?@�f380>6
1?@0�DB380>6
1?@0�DB351?@0�DB3<026	6
E q ��0��21�3QNP9�;�6
L	? J �f38E>6
S C 9v�	[ q L�? J �M38E>6
C
1 q nO; { E

Thereareamany functionswhichweapplyto scalarsthatcanbeappliedto matricesalso.L	?g�^3<1�6
� p �^3<1�6
�	K�D^3<1�6
0�A�LM3<1�6

MATLAB hasfunctionsto roundfloating point numbersto integers. Theseare
�K��	�21^9

��? p 9�E	�2?@�:9 and
���	K�K���n

The next few commandswill help you determinehow these
work.� q S { nO; n T n5;�[

�K����>1:3O��6
�*? p 3O��6
E	�2?@�f3Q�*6
���K�K��^3O��6
Li� C 3O��6
�	��K}1�3Q�*6

�f��(*,���$�&)�)w��m.'$m�����Fw� ��)+P$m��w��,�(*$'&)�)wu�m.
In this sectionyou shouldthink of 1 as“true” and0 as“false.” Thenotations� 9���9

� standfor “and,” “or,” and“not,” respectively. Thenotationq�q is acheckfor equality.0 q S8T 9 �h9 T 9 ��[
A q S8T 9 T 9 �h9 ��[
0 q�q A
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0	a q A
� 0
0 � A0 � � 00���A
0�� � 0

Thereis afunction,
0���H�9

to determineif thereis anonzeroentryin avector, andafunction
,
0��	�h9

to determineif all theentriesarenonzero.0
0���H^3�026
0	���G3�026
E q�J ����K>LM3 T 9xN�6
1 q K���2LR3 T 9_N�6
0���H^3�E26
0	���G3<1�6
� q S 0:y�9_APy�9�EGy�9O1:yv[
0���H^3��26
0	���G3��26
0���H^3�0��	�G38�>6@6

�f�^+'wu�Fw����!w�&�$'&v�xwu�
MATLAB alsoofferssomeverypowerful waysfor creatingvectors.p>q { 7^� T
�	����D	���B3 p 6
{ 7���n5;�� T
{ 7���n57�� T
0 q�C 0�D�?FEG38;>6
0f387h9OU�6

Now we will usethecolonnotationto geta columnof
0�n

0f387h9>�<6
0f3t�@9OU�6
0
0f387��)NP9>�<6
0f3t�@9OUP�5;26
0f387��)NP9OUP�O;>6
0f3 T �57��5;h92��6

Youcanputa vectorin therow or columnpositionof
0�n

0f3t�@9 S8T 9 7h9 ;�[�6
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0f3 S 7:9 ;�[�9 S 7:9 N�9 ;�[*6
Youcanalsomakeassignmentstatementsusingavectoror a matrix.A q�C 0�D�?FEG38;>6

AB3 S8T 7�[�92�<6 q 0f3 S 7 T [P9>�<6
0f3t�@9 S8T 7�[�6 q A^3��@9 S U ;�[�6
0f3t�@9 S8T ;�[�6 q 0G3��@9 S ; T [�6
0 q 0G3��@9�;�� { T � T 6
This hasbeena sampleof thebasicMATLAB functionsandthematrix manipulation

techniques.At theendof thistutorialthereisalistingof someof MATLAB’ sfunctions.The
functionsthat you have availablewill vary slightly from versionto versionof MATLAB.
By typing

���	���
you canaccessa listing of all functionsin theversionthatyouareusing.�f��"%��.*+�,�����$m�m,*w���.us�,�$�&8��(�,	.

Youmayhavediscoveredby now thatMATLAB is casesensitive, thatis “
0
” is not the

sameas“ � n ”
The MATLAB display only shows 5 digits in the default mode. The fact is that

MATLAB alwayskeepsandcomputesin a doubleprecision16 decimalplacesandrounds
thedisplayto 4 digits. Thecommand�K�� C 0�����K���D
will switchto displayall 16 digitsand�K�� C 0��ZLg�K����
will returnto theshorterdisplay. It is alsopossibleto togglebackandforth in thefloating
point formatdisplaywith thecommands�K�� C 0��ZLg�K����Z�
and �K�� C 0�� �	K���D �
It is not alwaysnecessaryfor MATLAB to displaytheresultsof a commandto thescreen.
If youdonotwantthematrix � displayed,type � ] to suppressit. WhenMATLAB is ready
to proceed,theprompt

e	e
will appear. Try this ona matrix.

Occasionallyyou will have spentmuchtime creatingmatricesin the courseof your
MATLAB sessionandyouwouldlike to usethesesamematricesin yournext session.You
cansave thesevaluesin a file by typingLF0����

filename
Thiscreatesafile filename.matwhichcontainsthevaluesof thevariablesfromyoursession.
If you do not wantto save all variablestherearetwo options.Oneis to clearthevariables
off with thecommandE	����0��Z0�A�E
whichwill remove thevariables

0h9vA�9<E^n
Theotheroptionis to usethecommandLF0����

filenamep H J
whichwill save thevariablesp 9_HP9 J in thefile filename.mat.Thevariablescanbereloaded
in a futuresessionby typing�	K�0}1

filename
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Whenyou arereadyto print out theresultsof a session,you canstoretheresultsin a
file andprint thefile from theoperatingsystemusingthe“print” commandappropriatefor
your operatingsystem.Thefile is createdusingthecommand1?@0��	H

filename
Onceafile namehasbeenestablishedyoucantogglethediary with thecommands1?@0��	HZK��
and 1?@0��	HZK��	�
Thecommand

1�?@0���H
filename

will copy anything which goesto the screen(other than graphics)to the specifiedfile,
filename. Sincethis is anordinaryASCII file, you canedit it later.�����(Bw� u(*$m"%"%���! #���X"%$'&v��$��

MATLAB is alsoa programminglanguage.By creatinga file with theextension.m
you caneasilywrite andrun programs. If you wereto createa programfile myfile.m in
the MATLAB language,then you canmakethe commandmyfile from MATLAB andit
will run like any otherMATLAB function. Youdo not needto compiletheprogramsince
MATLAB is aninterpretative(notcompiled)language.Suchafile is calledanm-file. I am
goingto describethebasicprogrammingconstructions.While thereareotherconstructions
available,if you mastertheseyouwill beableto write clearprograms.�)�}$m����� �^¡M¢¤£�¡B¥

Assignmentis themethodof giving a valueto a variable. You have alreadyseenthis
in theinteractivemode.We write p2q 0 to give thevalueof

0
to p n Hereis a shortprogram

illustratingtheuseof assignment.
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�	���E���?FK���� q}C K}1�380:9Q1>6
¦ � q}C K}1�380:9Q1�6:n�§g��0X0��21X1W0���X?g�����D����Lf9
¦ ������=�¨?�L©�����X?i�����D������� C 02?g�>1>���XK��Z0
¦ 0��	�����X1?g�*?�L�?FK���A�HZ1Pn%§i�ª0�0��21=1�0����
¦ ?g�	����D��� C 0�����?FE��>LG9«�������=�¬?	L���� C 0����*? p¦ K������ C 02?i�21>����L®0�������X1�?i��?	L�?@K���A	H¦ E�K������>Lg�K��21?���D ���	����?F�2L:n�¯tK C �0��� o ?g���¦¤° �	b�±��>² y�L³�� C n
� q 0 { 1Pn5z����K@K��B3<0�n5´�1�6M]

You shouldmakea file namedmod.mandenterthis programexactly asit is written.
Now assignsomeintegervaluesfor

0
and

1Pn
RunC K}1:3�0h9O1�6

Thisshouldrun just like any built-in MATLAB function. Type������ C K}1
This shouldproducethe seven lines of commentswhich follow the

¦
signs. The

¦
signs

generallyindicatethatwhatfollowson thatline is a commentwhichwill beignoredwhen
the programis being executed. MATLAB will print to the screenthe commentswhich
follow the“function” declarationat thetopof thefile whenthe

���	���
commandis used.In

thiswayyoucancontributeto thehelpfacility providedby MATLAB to quickly determine
thebehavior of thefunction. Type�	H���� C K@1
This will list out theentirefile for your perusal.Whatdoesthis oneline programmean?
The first line is the “function declaration.” A file with the function declarationat the top
is calleda functionfile. In it the nameof the function (which is alwaysthe sameasthe
nameof thefile without theextension.m), the input variables(in this case

0
and

1
), and

theoutputvariables(in this case
�
) aredeclared.Next comethe“help comments”which

wehave alreadydiscussed.Finally, wecometo themeatof theprogram.Thevariable
�

is
beingassignedthevalue

0 { 1�nOz�����K	K��B3<0�nO´�16M] Theoperationsontheright handsideof the
assignmenthave themeaningwhich you have just beenpracticing(the / is division) with
the “.” meaningthe entry-wiseoperationasopposedto a matrix operation. Finally, the
“;” preventsprinting theanswerto thescreenbeforetheendof execution. You might try
replacingthe“

]
” with “

9
” andrunningtheprogramagainjust to seethedifference.���x�}�*µO¶M¡B·¸M� ¡M�

Branchingis theconstruction?i�
condition,program

���21
The condition is a MATLAB function and program is a programsegment. The entire
constructionexecutestheprogram just in casethevalueof conditionis not0. If thatvalue
is 0, the control moves on to the next programconstruction. You shouldkeepin mind
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that MATLAB regards
0 q�q A and

0�a q A asfunctionswith values0 or 1. Frequently, this
constructionis elaboratedwith?i�

condition,
program1�	�2L@�
program2���21

In thiscaseif conditionis 0, thenprogram2is executed.Anothervariationis?g�
condition1,

program1�	�2L@�>?g�
condition2,

program2���21
Now if condition1is not0, thenprogram1is executed.If condition1is 0 andif condition2
is not0, thenprogram2is executed.Otherwisecontrolis passedonto thenext construction.
Hereis ashortprogramto illustratebranching.�	���E���?FK���A q �������^3O��6

¦ A q �������^3O��6hn¹§g�X�º?�L¤0��ª�������ª?g�����D���P9
¦ ������=A q T 9»K������� o ?�LF�³A q ��n
?i� C K}1:3O�P9�726 q	q �h9A q T ]�	�2L@�A q �:]���21

�����)�}st¼µ*�F¼:¼½B�
A “for loop” is aconstructionof theform�K��¬? q T �x�P9 program,

���21
Herewewill repeatprogramoncefor eachindex value

?:n
Herearesomesampleprograms.

Thefirst is matrixaddition.
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�	���E���?FK���E q 0}1�1�380:9vA�6
¦ E q 0}1�1�380:9vA�6:n b �*?�L=?	L������	����E���?FK��¦ o �*?@E��Z0@1�1L®����� C 0�����?FE��>L0�0��21�A�n
¦ §g�Z1@����2?FE�0���2L%�	��� ° ��b	±��>² �	����E���?FK��¦ 0}|FA¾n
S C 9_��[ q L�? J �M380>6M]S)¿ 9���[ q L�? J �M3QA*6M]?i� CMÀ�q ¿ �«� À�q �h9���	��K��B32y C 0��	��?@E	��L%��K��X����#LF0 C �XL	? J �hy86f]���������	�P9
���21
E q�J ����K>LM3 C 9x��6f]�K��º? q T � C 9�K��XÁ q T �)�P9EG3�?G9OÁ�6 q 0G3�?M9QÁ>6�|FA:3�?f9vÁ�6G]���21
���21

Thenext programis matrix multiplication.
�	���E���?FK���E q}C �����^3�0h9xA�6
¦ E q}C �����^3�0h9vA*6Gn b ��?	L=?�L�	��� C 0����*? p �	��K}1F��E��¦ K�������� C 0�����?FE��>L®0Z0��21�A�n%§i�#1@�	���>?@E�0����>L
¦ ���� ° �	b�±	�2² �����E��*?@K���E q 0�z�A¾n
S C 9_��[ q L�? J �M380>6M]S)¿ 9���[ q L�? J �M3QA*6M]?i�X� À�q ¿ 9������K��^3>y C 0��@��?FE@�2L®0������K��ZE	K C �0��*?gA��	�Gy86f]������	����9
���21B9
E q�J ����K>LM3 C 9O�26f]�K��º? q T � C 9�K��XÁ q T �5�h9��K��=� q T �x��9EG3�?G9QÁ6 q EG38?G9OÁ>6�|t0M3�?G9x�*6�z�AB3v�P9QÁ>6f]���>1

���21
���21
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For both of theseprogramsyou shouldnoticethe branchconstructionwhich follows
the sizestatements.This is includedasan error message.In the caseof

0@1�1^9
an error

is madeif we attemptto addmatricesof differentsizes,andin the caseof C ����� it is an
error to multiply if the matrix on the left doesnot have the samenumberof columnsas
thenumberof rows of thematrix on theright. Hadthesemessagesnot beenincludedand
theerrorwasmade,MATLAB wouldhavedeliveredanothererrormessagesayingthatthe
index exceedsthematrixdimensions.Youwill noticein theerrormessagetheuseof single
quotes.Thewordssurroundedby thequoteswill betreatedastext andsentto thescreenas
thevalueof thevariable

E�n
Following themessageis thecommand

����	������9
which is the

directive to sendthecontrolbackto thefunctionwhichcalled
0}1�1

or returnto theprompt.
I usuallyonly recommendusingthe

���������	�
commandin thecontext of anerrormessage.

MostMATLAB implementationshaveanerrormessagefunction,either
���	� C LgD or

�����K��P9
whichyoumight preferto use.In theconstruction�K��¬? q T �x�P9 program,

���21
theindex

?
may(in factusuallydoes)occurin someessentialway insideprogram. MAT-

LAB will allow you to put any vectorin placeof thevector
T �x�

in thisconstruction.Thus
theconstruction�K��¬? q S 7h9vN�9<;:9OIh9 T ��[^9 program,

���21
is perfectly legitimate. In this caseprogram will execute5 timesandthe valuesfor the
variable

?
during executionare2,4,5,6,10,in thatorder. The MATLAB developerswent

onestepfurther. If youcanputavectorin, why notputa matrix in? So,for example,�K��¬? q�C 0�D�?FEG3<4>6G9 program,
���21

is alsolegal. Now Â2ÃgÄ�Å2ÃgÆ�Ç will execute7 (=numberof columns)times,andthevaluesof?
usedin programwill besuccessively thecolumnsof C 0�D*?@Ef354�6:n�8k}�RÈ�¸M�ÊÉË£\�@¼:¼�½^�

A “while loop” is aconstructionof theformo ��?@�	� condition, program,
���>1

whereconditionis aMATLAB function,aswith thebranchingconstruction.Theprogram
programwill executesuccessively aslong asthevalueof condition is not 0. While loops
carryan implicit dangerin that thereis no guaranteein generalthat you will exit a while
loop. Hereis asampleprogramusingawhile loop.
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�	���E���?FK���� q � o K	��K�D^3v��6
¦ � q � o K	��K�D^3Q�*6Gn��Z?�L©��������K	K��ZK��
¦ �����A�0>L@�=7���K�D0��*?g��� C K��X��n
� q �:]
C�q 7:]
o ��?F��� C a q �� q �}| T ]

C�q 7�z C ]���21

k}�}(�£:·:Ì2µ����Ë¼�¡
Recursionis a devious constructionwhich allows a function to call itself. Hereis a

simpleexampleof recursion
�	���E���?FK���H q � o K	� p �^3v��6
¦ H q � o K	� p �^3Q�*6Gn b ��?	L=?�L=0����	E����*L�?i���³�	��K�D	��0 C¦ ��K��ªE�K C �	����?i��DH q 7�Í��¾n b ����	��K�D	��0 C �0����*L¦ K����Hª?g���¨?�L=0���K�������D�0���?g�>��?g�����D���¾n
?i�X� q�q �:9H q T ]�	�2LF�

H q 7�z�� o K�� p �:3Q� { T 6M]���21
Theprogramhasa branchingconstructionbuilt in. Many recursive programsdo. The

condition
� q	q � is thebaseof therecursion.This is theonly way to gettheprogramto stop

calling itself. The“else” part is therecursion.Noticehow the
� o K	� p �B3Q� { T 6 occursright

therein theprogramwhich is defining
� o K	� p �B3Q�*6^Î Thesecretis that it is calling a lower

value,
� { T 9 andit will continueto dosountil it getsdown to

� q ��n A successfulrecursion
is callinga lowervalue.

Thereareseveral dangersin usingrecursion. The first is that, like while loops, it is
possiblefor the function to call itself forever andnever returnan answer. The secondis
that recursioncanleadto redundantcalculationswhich, thoughthey may terminate,can
betime consuming.Thethird dangeris thatwhile a recursive programis runningit needs
extraspaceto accomodatetheoverheadof therecursion.In numericalcalculationsonvery
largesystemsof equationsmemoryspaceis frequentlyat a premium,andit shouldnot be
wastedon programoverhead.With all of thesebadpossibilitieswhy userecursion?It is
not alwaysbad; only in the handsof an inexperienceduser. Recursive programscanbe
easierto write andreadthannonrecursiveprograms.Someof thefutureprojectsillustrate
goodandpoorusesof recursion.
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k�)�}"%� �@·:£�É ÉË¶�¡B£:¼hÌ2����µ_¼��^µ5¶�¢®¢Ï� ¡M�Ð�x¥Ñ£�¢®�
It is possibleto placeamatrixvaluedfunctionastheconditionof abranchingconstruc-

tion or a while loop. Thustheconditionmight bea matrix like
K����>LM387>6

or
��H�G387>6hn

How
woulda constructionlike?i�

condition,
program1,�	�2L@�
program2,���21

behave if condition is
��H��f387>6@Ò

If all of the entriesof conditionarenonzero,program1
will execute.Soif conditionis

��H��G3�726f9
program2will execute.If conditionis

K���2LR38726f9
program1 will executesinceall of the entriesarenonzero. A problematicconstruction
occurswhenyouhave?i� � � q ² 9 program,

���21�n
Youwould like programto executeif thematrices� and ² differ onsomeentry. Underthe
convention,programwill only executewhenthey differ on all entries. Therearevarious
waysaroundthis. Oneis theconstruction?i� � q	q ² 9����2LF� program,

���21
which will passcontrolto the“else” partif � and ² differ on at leastoneentry. Anotheris
to convert � q	q ² into a binaryvaluedfunctionby using

0��	�G380	���f3 � q	q ² 6	6Gn Theinside
0	���

createsa binaryvectorwhoseÓËÔ�Õ entry is 1 only if the ÓËÔ�Õ columnof � is thesameasthe
ÓËÔ�Õ columnof ² n Theoutside

0	���
producesa1 if all theentriesof thevectorare1. Thusif

� and ² differ on at leastoneentry, then
0	���G3�0��	�G3 � q�q ² 6�6 q �^n Theconstruction?i� � 0����f380	���G3 � q�q ² 6�6G9 program,
���21

thenbehavesin thedesiredway.
Essentially, thesameconventionholdsfor thewhile construction.o ��?@�	� condition,program,

���21Pn
Theprogramprogramwill executesuccessively aslong asevery entry in condition is not
0, andthecontrolpassesoutof theloopwhenat leastoneentryof conditionis 0. Another
problemoccurswhenyouhave a conjunctionof conditions,asin?i�

condition1 & condition2,program,
���>1

Of course,programwill executeif bothcondition1andcondition2arenot zero. Suppose
thatcondition1is 0 andcondition2causesanerrormessage.This might happenfor

?@a q�C
�X� 3�?f9QÁ�6 q�q � whereC is thenumberof columnsof � n If

?Fe C 9 thenyouwouldlike to pass
thecontrol, but since � 3�?f9QÁ�6 makesno senseif

?@e C anerrormessagewill bedishedup.
Hereyoucannesttheconditions.?i�¬?@a q�C 9?i� � 3�?G9OÁ�6 q�q �:9

program���21
���21

k���x�}.�·�µ�� ½l¥Ê�
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We have seenm-fileswhich have thefunctiondeclarationat thetop. In practicethese
files createnew MATLAB functions.In creatinga functionwhichwe will call

�	���B38026
we

might usea variablelike p n Now supposethethevariable p hasa valuein your session.
Whathappensto thevalueof p afteryoumakeacall to

���	�^3�026@Ò
Nothing. Theonly wayto

changethevalueof p whenrunning
�	���

is to assignp2q �	���B38026:n The p insidetheprogram���	�¾n C behaves independentlyfrom the variable p in your session.This makesfunction
files verynaturalto use.Youdo notneedto worry aboutwhetheryou haveuseda variable
insideof a programwhichalreadyhasa valuein your session.

A script is anm-file without thefunctiondeclarationatthetop. A scripttreatsvariables
differently thana function file. In a script, if p appearsin a program,which we will callL@E����	�P9

and p hasa valuein your session,thena call to
L@E����	�

might changethevalueofp n If you do not makethat functiondeclaration,thenthevariablesin your sessioncanbe
altered.Sometimesthis is useful,but I recommendthatyouusefunctionfiles.k�����)��+�ÉÑ£:¶�µx� ¡M�

In the interactive portion of the tutorial you saw how to usethe
E��	��0��

function to
remove a variablefrom your session.It is alsopossibleto use

E	���	0��
to remove a function

from your session.Whena function is “read” by MATLAB into the machineit resides
in themachine’s memory. If you find that you areshortof memoryit is possibleto clear
the function with the command

E����	0������	��E��*?@K���Lhn
Occasionally, whenyou are in the

edit-runcycle, the machinewill not acknowledgechangeswhich have beenmadein the
functionyouareediting. Whenyoususpectthis is thecasetry clearingthefunctionbefore
runningagain.��Öm�}.�Ì2�^�l£��F¥Ê�Ë¼¡M�

Thesearea few pointersaboutprogrammingandprogrammingin MATLAB in partic-
ular.

1)Youshouldusetheindentedstylethatyouhaveseenin theaboveprograms.It makes
theprogramseasierto read,theprogramsyntaxis easierto check,andit encouragesyouto
think in termsof building yourprogramsin blocks.

2) Putlotsof commentsin yourprogramto tell thereaderin plainEnglishwhatis going
on. Somedaythatreaderwill beyou,andyouwill wonderwhatyoudid.

3) Put errormessagesin your programslike theonesabove. As you go throughthis
manual,yourprogramswill build oneachother. Errormessageswill helpyoudebugfuture
programs.

4) Always structureyour output as if it will be the input of anotherfunction. For
example,if your programhas“yes-no” typeoutput,do not have it returnthewords“yes”
and“no,” ratherreturn1 or 0, so that it canbe usedasa conditionfor a branchor while
loopconstructionin thefuture.

5) In MATLAB, try to avoid loopsin yourprograms.MATLAB is optimizedto runthe
built-in functions. For a comparison,seehow muchfaster � z ² is over C �����B3 � 9 ² 6Gn You
will beamazedathow mucheconomycanbeachievedwith MATLAB functions.

6) If youarehaving troublewriting a program,try to geta smallpartof it runningand
build on that.
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This is a starterlist of wordsandsymbolsfor MATLAB. For thecompletelist aswell
asany m-fileswhich areincludedin your implementationof MATLAB type

�������n
More

information is in the MATLAB User’s Guideby The MathWorks, Inc. andpublishedby
Prentice-Hall,Inc. Thereis a onpagematlab-index for findingfunctionsusedin thisbook.
The MATLAB Primer by Kermit Sigmonpublishedby CRC Press,Inc. is alsoa useful
referenceguideto MATLAB.
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