
Mac:c;rat)t? i5 a .~ra,tit:)ic: r)ac:k.a.~1e con·:.:tructed bv Bili 8arnrnons for 
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Dre')'.:el UniverBit~1. its pur11)ose is to alhw.l the user to dernonstate the 
graph of almost af))I frmetion that f;•e \".tid)e.S. Tf)iS pac:k.a:;~e i5 fair,•')1 eas~l 
to use and conforms to the standard Macintosh w3er interface. 

Fir.st •Ne will dit.:cuss t(?e t.:i;:{ w'ind'ow.:.: that 1¥ill open v.fhen the prograrn 
i5 run. 1(1e fir5t windr:..11.i.,t_. tf1e upperrno.st and leftmost .. is t(1e title 'l'lindow. 
lt dispk:ws the narne (Jf the current document . lf no narne e;:{ists .. thit.: 
window 'l'liil dist>lav "Untitled." . ) . 

1 he •N indow directl},. to its r igrd is t(1e hmct km w indo•N. 1 his \"l ind'o1"' 
:;.tart.s l"lith tr ... e d1aracter5 "Y = " .. tt1i5 i5 fo/1011./ed b)" a blinking cur:;.or. 
1his i.s t(1e window tf;•at will contain tf)e function to be grap(~·ed. When the 
program is instracted to dra1"" or redra•N the ~rapr1, it '·"lill in5pect wfJat 
follow.s the "Y = "prornpt. Yoa .shoald not de.stroy tt~·e hmct ion prornpt at 
any tirne. 1hi.s 1"1indO'l'l ha5 tfi·e .s:tandard editing feature5 tf)at rno5t 
prograrr.•.s a5e. You can either t~lpe the function direct,•')" frotn the keyboard 
or 'J'OU can a:Se t(~·e fanct ion and nurnber palate.s de5cribred beiov·l. You 
rnav al.so a.s:e eitf)er at anv time. CAU1 ION: If voa f.A.S:e tf')e k.evboard to 
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insert t(1e fanction .. be :Y.Are to a:Se app·er ca5e letters 1¥f1en U5ing 8lN .. 
cos .. etc. lf ~/oa fail to do tt?i.s:, tf?e prograrn will tell )"Oa tfll1t yoa f:wve an 
illegal function. You w·in a/5o ~wt an illegal function me::.:sage if ~;ou have 
too n-.. anv riofi·t or left ,rxiren.s so be sure thev t'Jair off. It i.s .saOl"Jested 
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tf;•at ~/oa ase paren.s aroand cornple:x hmction.s to be Bare yoa get tf?e 
correct plot . ~~nother good l:,.lace to use parens is •N·(~·et:• two rnatherr.•at ical 
in::.:traction.s are .s.ide b}" .side (i.e. if your hmc:tion i.s Y = X * -2 .. tf]e 
com.~)ater •Nill inter,l)ret this incorrectlv. voa .should a5e ":l = X * i:.'-2) 
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instead and the con1rxder \h/ ill no'l'l inten)ret voar fanc:t ion correctlv.) 1rn·s 
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program also (7as mernoty limitations. ff your hmction is too long .. n:~e 

c:ornpater rnay· ran oat of available memory. 7 o avoid t(;/.s:, al.s.o use paren.s 
to .split an e'!-:tremel}" lon9, cornple:<1: function into 3 or 4 .s=rnaller le.ss 
cornple.x parts. 

1he ne;=d window . directlv below ti?e title windo•,1·l. is the fanction . .. . 
palate. 7(1is= palate contains= all of the available funct ion5 understood by· 
thi.s program a::.: !/>/ell as matbemat ical e.xpres:Sion::..: and c:,,:..ins=tant5. One 
rnat(wmatic:al ex11)re.s=.s=i,,_:rn voa rnav ruJt rec:k.0{1nize i.-s t(~·e ·'. 7t?is is the 
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t r + • - + +•' -t( I '/ /c I ' / ....,,,_,.. ill +{ e.xponen tan. ion so ::::: , o , ne :.1 n po1¥er w·of.A1d, oo('.: ,• 1('.:e c:. .:i. ~uso , oe 
factorial e_';'.:pression .. rep·resented b)" tf1e e.xclarnation point .. 1".11ll only 
evaluate ,r)o.s=it ive '·"lhole namber5 for it5 argument. 1o a.ssure li·.;;e no 
errors are encountered .. tfo:.· pro{-1ratr.• autornaticail}'' rour.•ds the argament 



and gives tf1e closest factorial or if the argutnent is negative, the factorial 
w·ill return zero for its value. 
7o get one of tf,.ese functions into tr,ie frmction •Nindov.f, simpl'.:I click the 
rriouse on the function '.·/OU 1..v·i.sf,. to insert at the ,r)resent position of tf-,.e 
bl inking cursor. 

1he window· directly to the right of the fr.met ion palate is the w-apt•ing 
1,1.f indO'l·I. 1fJis is the ~v indovv' wf"Jere all legit itnate funct ior:•s will be plotted. 
You may have many different kinds of ara1-»hs •,AtitF",· manv different 
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parm;.-,eters and specifications sud;i as line .. dot .. character or bar grapf,is. 
You 'l'l'ill use #•e menus to specify '.:lour preferences. 1hese w·in be 
discussed in the menu section of this documentation. 

7he next w'indo•N, directly below· the fr..mction palate is tf.·e number 
palate. 7his is extremel'.:I similar to the function palate. 1 o insert a 
number or the variable X .. simply' press the square containing tF-,·e number 
\tou 11.fant. As before vou can a/so ase the kei·1board to (Jet tf;•e same effect. } ) .• ':y 

1he last •;.tindow is the stored function ,i)alate. In this •rlindow· vou can 
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store up to five functions and retrieve tf"Jem simpl~1 .':>)1 clickin9 on the one 
voa \"./ant. 7o store a function in tF-,•is windo• .. v '"OU must have tf~·e .Store 
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function item in the file mena d1ecked .. you do tfn·s b~,, .s:electing this: itern in 
tf}e n)enu. Once tf"J is is done, inser1 the hmct ion in tf.•e hmct ior.1 w'lndovl and 
instruct the program to plot tf"Je function. ,ti.Jo~·./, 'lv'hen y'OU t•ave exactly 
•Nhat you •Nant saved in botf;· tf',·e function \hlindo•N and the graph w'indo•l'I' .. 
click tf1e mouse in one t..if the five small grapfr:;. You •Nill notice t6at a 
miniature 

Picture of tf"Je function tf;•at is f)lotted 11vill a1t')pear in tf;·i:s s,NA. Now \lOU 
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can retrie·./e that hmct ion •N"itf;•o{.ft ret'.:tping the funct fr:.in . 1 o retrieve 
simply· select the Load function it en-, in tf.·e file menu once, and tf"Jen click 
or.i tf-Je box that has tf',·e hmction y'oa v./ant. 1F-,·e function and its graph 'l.f.'li 
appear in tf1e proper •;.tindows. You do not need to select tf1e .Store or Lt..1ad 
,cunction items each time you want to store or load .. the progran·1 will 
respor.id to tf;·e one that is cF",·ecked •Nrlich is u.s:aall~l the lat.:t one tf;·at was 
.s:elected. 

/3. Mt.Nl...l8 

•1 . 7f1e a1~ple rrienu: U;•is n-,enu fws the about feature for tf.•it.: progran-i 
as well as tf'.le de.s:k accessories in the .systetn. U::;e tf1e.s:e j(..1St like an:1 
other pro9rart1. 



2. 1t1e file menu: 
a. l·le'l'I': 1fiis feature •Nill clear all of tfie stored functions as 

•Nell as the graph and function 'h'indow·s. 
b. Open c:,raph Sf.1eet: 1his •Nill ask "/'OU to select tr-,.e name of a 

file tt•at t·as five stored functions in it. \,A/f;ien 1/ou select a file. tf;·e five ' . 
miniature pictures •Nill be loaded and tt•e load ,cancdicm iten-i •Nill be 
selected so all 'y\.ili' f;•ave to cfo is click on the function 'y'Oa •tv'isi~· to (~·ave 

I ++ ' p.o .• ed. 

c. Close Grapr-,. 5heet: 1his v1ill simpl'y' close the graph and 
stored function windo•Ns. 

d. Save: 1fiis •Nill apdate the current docament on tf;•e disk. 
e. Save t=fa : 1t•is •Nill save the c:arrent dOC(..ffnent as the name 

tf.1at "j'O{./ ::.:pee if)t . 
f. Store function : Select this iten'I to use the stored functions 

for saving the grapf;·s. 
g. load fanction: Select trn·s iten-i to ase tt•e Mored functions 

for loading the graphs. 
h . .Set Parameters: 1riis fancti..::m 'l'l'ill call a dialog box in 'l1hich 

'.:IOU n-iay specify tf;•e I< and 7·· rninin-iun1 and ma.ximam values. You must use 
integer::.: and should use range::.: that divide easily into 200. (bon't ;tfsk n 
fl/so you 

can .set t•01lv' often tf-,.e program 'l·lill calculate the function. After 
specif7'in9 new· parameter.s, tfie progran-i 11vill aaton-iaticall;1 regrarJt• the 
present function that is in the function lf'lindo•N . 

i. •Sraph fanction : 1hi.s .s:im,PI'./ grapt·s the hmction in the . 
function windov./. 

j. 1--:'rint function: 1his w'ill durnp the function and tf,·e graph to 
+11e· t) .- i .. 1+e· .­' r.• · )•I 111 I •I • 

k. (Wit : Pretty ob1/iou .s !1 ! 

3. 1he edit menu: 
a. P...evet1(\._1rarneter.s:1hi:3 w'ill revert tf1e n-iins .. ma;<:3 ant·l 

ir.1crement parameters to the one itnmediatel;1 previou:s. 
b-e. Cat,Cop;l .. Paste and Clear: 7f1ese are tf;•e .standard 

fanct ion.s and •Nill c.iperate on tf.1e function w· indolf'l . 

. 1' -i.f. , r;•e preference menu: 
a. line G·raph: 7f;•is is t{~·e nc..ir.1;'1al grapf1ing mode. 7f1is tnode v-lill 

c.Jnnect each consecati•./e point calcw'ated. for sotne grapt•s, sad1 a:_:; 
1 t=U\l'..C01 et al, #-,.at rwve infint;l breaks .. '/OU should not u:se this feature .. 
instead ·'.A·se one of tf1e otr.•er graph t~'lode:3 . 

b. llot r_:,raph : 1f?is mode w'ill plot a 4.x4 dot at tf·,.e calcalated 
point.s . Yo( . .f .-:hould u:se an increment .srnall enoagf,· that ~loa can :see tY-,·e 
graph accurate/;/ •Nf•en asin9 tf)is mode. 



C. C:f-.aracter C)rapfr· 1f;•is feature 1l-till plot a cr1aracter .. 
<=· ri.::.c,,. it .. i.o:.·d b' y +~e "-··er ,.,.y. tt1 -. C' C"' 1C( 1/a+ -. ...f /.) ·• ,,... t .. 71.-, i"' i<=- ··' ~c.o f{· '°' 1' ,1,.1,,,_.,., ._ .. J ... ._. • • 1c. • 1 , r.• (.,.,::- 1 ) u 1 r>b ...... ., • f::•-· .. ()n I ::; . r.• i-. ... ...... 1,..,,::: . ._., .. -11 •• , r.i1;;.1. 

comparir.•g grapf-.s. 
d. 1~:ar Grapt.•: 1t.•is feature •Nill simply draw· a rectangle from 

tf-.e _;< m<is to fr}e calculated value of '.'I · 
e-f. Update On/Off: 7f}is feat are •Nill turn tf-.e updating rout ine:S 

on or off. 76e reason for tf-iis is tf-.at the updatir.•g roatines can take long 
periods of time, 1Nhich can be annoy·ing. 

g-h. <Srid On/Off: This feature w"iil aliO'IY' the user to plot a grid 
on tf;•e screen or remove it for the ne1<1 grapf-,. . 

i-j. One/Multiple 6raphs: Use tt.•e one graph option to see oni;l 
the present graph or the rnult iple grapf} fanct ion to cmnpare t•NO or more 
grapf.·s. N01E: \.'./hen using n1(..t/tiple graphs .. be carefr..tl not to change tf}e 
coordinate S/stem at arw time. Upon cf.·anging the coordinate system, the 
con·11x.der •Nill erase the screen and replot only' the .• ryresent function. 

C. 5pecial features . 

• 1• Zoom feature: 1f1ere is a second •Nay' to change the minin-,urn and 
ma1<imum coordinate values. You can use the feature in tf;·e tnenus or y'OU 
can click in tt•e grap(1ing •1vindo1N .. and drag a rectangular box around tf1e 
pat1 of the graph '.'/OU ~·olt'mt to zomn in on. lf you accidentally zoom in on 
t{1e wrong section of t{~·e graph .. vou can u:Se tf1e Revert earartieters tnenu 
o,t)t ion to qo back to tf.·e last set of '·la/aes recorded. . ·-

2: Abm1ing a graph: lf at any' titne '.:MU want the prograrn to stor} 
plottin9 a graph, .;.imply press the command key •Nitf°,· the period key' . 7f.1is 
•Nill abort the plot until the ne.xt t ime the compater is instructedto .&:i so. 

3: ()rinting more than one grapf;•: You can print all of the graphs on a 
grapf-,. sf.•eet fron1 fY}e .Cinder. 1o do this, sitnpl'.r' select the grapf1 sr.1eet or 
sheets that you want to print and pull dov·m the ()rint option from tf;•e file 
menu. 7f.•is ~·Viii open Mac6rapf) and load .. p/ot and print each of the five 
recorded functions . lf '.:/OU select rnore than one sheet , tf}e program will go 
tf;•rougf;• eaci) of tf1e sf1eets one at t irne. l/./f;·en all of the graphs have been 
printed, tf}e program 'l'llli quit to the finder. lf ;loa do not want a graph 
printed, use the abor1 feature described above wf1ile the function is bein9 
plotted, tf1e prograrn v·lill stop plotting and load the ne.xt function to be 
printed. 
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