; | me3ewt wg( T6TIPDocket No.: 200310009-1 Input and Eval uation of Fractions
Using a Calculator Related Applications [001] This application is related
to each of the follow ng applications: "G aphical Calculator User Interface
for Function Draw ng" (HP Docket No.: 200310007-1 ); "Function Drawing in
Pol ar Plan Using a Cal culator” (HP Docket No.: 200310008-1 ); "Previous
Cal culation Reuse in a Cal culator"” (HP Docket No.: 200310016-1 ); and
"Graphical Calculator” (HP Docket No.: 200310014-1 ), each assigned to the
present assignee, all of which are hereby incorporated by reference in
their enti mekiket NanR20ad1boaskl whi ch are being filed concurrently herewth.
[002] Field of the Invention [003] The present invention relates to a

nmet hod of and apparatus for input and evaluation of fractions using a

cal cul at or. Background (004] A hand-held cal culator is an inportant and
useful devi ce.Inpué and Evaluatiopof Fractioas{3singreCaleulat@rat or has a
processor, a nenory, a display, and an i nput device; however, there are

i mportant de@hicapPiiiationdi f f erences between the hand-held cal culator and
the conputer. [00 The hand-held cal culator is a specialized device and

not a gener pur.pose. devi.c ' ik “cRgghdse of this
speci al i zat[ﬁd&h)ﬂlyﬁ?p?lgqﬂ(”)}l ﬁgmﬁ%%g}%ﬂ?éﬁ%ﬁ %Pﬁggﬁss c:ﬁess, has a | onger
useful | i f afralator Alser Interfawr for FeictierhDawingdl (W Decksb Noa PO 10Nt he conput er .
[006] Wher e‘%&nc@o&ﬁﬁ@%@lina ﬁﬂ&ﬁ’gﬁg)sﬁggﬁyﬁﬁgtm” SHEBHARB Mo :PooReuRUNI Ng Many

di fferent prograns, h I'd calculator typically executes a single
pr ogr am andPresious Crloejationt Repsesinph Gplsuatesy 4P Dogkst O ARV MUP-LL ¥ progr ans.

Normal 1'y, a‘_dﬁﬂaﬂféaﬂt?ahédnaéqr" (PG NoQ ROGURNAN |, Sachdelidnic® b the piasenact i on,
mul tiplication, and division of nurrberﬁ. ?I t her int el%er- bgs
134 e

. . ) d. or
deci mal - baswsignes 3l of whichgre herghydncomparted PY fsferspee ipheiren 8ﬁ°% built-in
di splay. [ OQidn e cHifpiMdBhcuaaltighbehi@ is a further specialized version of a
hand- hel d cal cul at or having a display which is typically larger than a

regul ar hand-held cal cul ator .display in order to enable graph output. In
many i nst anl@®4d, éﬂﬁlﬂ&% nveRfion| at or displays are liquid crystal displays
for nore accurate representation and enhanced readabilit)~ of a graph

out put . [003] The present invention relates to a method of and apparatus for input and

evaluation of fractions using a calculator.

Background

[004] A hand-held calculator is an important and useful device. Similar to a
computer, the hand-held calculator has a processor, a memory, a display, and an input

device; however, there are important distinguishing differences between the hand-held

calculator and the computer.

[005] The hand-held calculator is a specialized device and not a general purpose
device, as is true of a computer. Because of this specialization, typically the hand-

held calculator costs less, has a longer useful lifespan, and is more reliable and more

portable than the computer.

[006] Whereas a general purpose computer is capable of executing many different
programs, a hand-held calculator typically exccutes a single program and less
frequently supports execution of user-created programs. Normally, a hand-held
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[ 008] A graphical calculator is able to display a graph of a specific
expression. e.g. a sine wave representing a sinusoidal function, entered by
a user. Disadvantageously) graphical capabilities on hand-held cal cul ators
are only avail able as part of expensive and conplex, "high end" scientific
cal cul ators. These graphical cal culators are nore expensive than other

cal cul at or g;jciXd pbory 28@EdH, REbtRAHYS &dﬁpl&f&tldﬂl@hhcﬁﬁﬁ:snoﬁhﬁf&fﬁm@ﬂaphl cal
calcul ators are nore conpli cated to o erate ttgtayg P gr cal cul at ors because
BPFHIG R Y hEF B

of the lar g’é’eéh‘ﬁaﬁt"aﬁpWG??&E‘%‘B?F&%FPVC Rt . of'dog] The
increased buwnshaiggdal ity has required a corresponding increase in the number
of keys required for mani pul ati ng and using the cal cul ator. For exanple)
currently I 1&hatorf 1 Fty (50)
covs i ugamb 20k &t%&?ﬂiao"flsa%lﬂfé% opliflesy eg}saﬁoggpag@)&gg?;to 1Ly (50
e.g. a Texa&vmmdwnlﬁyem@ i§ Hpicalblagser thancegpgular hardrheldgalewatordisplayand two ( 2)
shift keys (jﬁ"é}h ?ﬁﬂﬁg%ﬁyt{% tC(?xpﬁlh'ﬁ)ﬁﬁﬂnEéé dgrmasblldammatépdmayfs@w functions to
er

be assigne emal ni ng é é:aﬁ rd (aHP) 48Gt+/ GX
cal cul at or llhlaé cwaalkbsybyeﬁdnrpweeelrvcelfpfswt?‘tm@%“ha@ﬁ @j’ 5% o six
functions tp,Ppe@RsSi gned per the remaining 49 keys. [010j Additionally, and
i n conjunctlon vmth the | arger nunber of keys present, a user nust contend
with differ rati e | cul at or.

Di f f erent L p%f)agrc’aall Pagﬁ 'Saggegtegfgp]%qegr |a s%e%ll% mﬁﬁ‘fﬂs %%d/ or key
sequences) simsivedeprasentingzesinusoidad fuhetont entesrdchyssuserp deipadianagequeltil at or

funct | onal| o cthan il ﬂgﬁﬂd%id Rl ks 3heQhly T1abRGH pofaxfendal | on mode,
deci nal I'nary hexadeci mal "node, ance node, a

statisti cs and)dmpl@mdﬂﬁl ey agstentifiscrelculptors. [These giaphical f%“é‘l‘“}"'%?(f)F‘@%"Sl on i nput

requi res T ngsagsl B mhyotmrmicmaa;se@pm B HirdkcdO$ dollals.COTHasenat i ons.  For
exanple, in or an expreSS| on, there ar e}‘fﬁ%‘?’{f ally three

conbi nat i orEanlsaltfélc\ﬁﬁ?fé raeednorac opeRlisated fa opsras fgn elRRsR C8 expression

entry combipafifgh anfdift oRABAIBRAIRY nSiipdiadtherad.i on. The node speci fying
combi nati on nay 1nclude mani pulation of a graph key to instruct the

cal cul at or g h the foll.o 0] ERSSi on entry
conbi nat i oﬂbﬁﬁ ﬁeﬁ&cﬁﬁfé‘l nﬁénr?l 0#\1'% o] ‘{)ﬁ #h Clangsp&{dﬁrgy;sm?aggﬁﬁeﬁs t he

expr essi on rmmbbeofgaegqohedreérfot mzh@ummm#r@tusm ﬂ@?o%!?iuh&h &ar PEPldes

mani pul ati Onrrgntl ﬁMe 8‘% cal Qﬂjcuﬁﬂ)trsel{avgfp\ﬁroxﬁrﬁtel)’ﬁﬁy @) keydMBecledhgc Ul ator to
performt he pre ra Ions, 1.e. ent er ed ex&r ession. [012j
Requi ri ng awuﬁrshtﬁcpr mdnﬁpwea% for priiger Mﬂ‘@‘m‘é{}se % ﬁc?é%féé%‘“f“ﬁ‘&s ded for

| earni ng, {3 QmBlbd ok ¥1 s £'tR6 230K WRY whRAda 12 bédidhquatitn on the part
of the user , requiring additional ke res élu E requires nore
time and s|epelding hletoémfrfvc'éﬂ'i'ﬂ“ﬁ@ésséﬂm"(??é‘héé H‘F“&t"é y;/“f‘ﬁ W&y . The

addi tion ofp,phkd mb@sdﬂ?@ﬁ%alcmmhé m&MneWethmmewmbhr@mmm nations) and
n a very conplicated device. [013]

ever-increasing nurrbers 0 resul t

As further S@Vﬁ“ﬂfé‘ﬁﬁsemé‘fasf‘ﬁ%efi@ﬁéﬁerfﬁmﬁ'ﬁ'%? t5€¥%y, the user manual for a
currently avail abl e hand-hel d graphical calculator has dramatically

i ncreased i[010§i Additionatly, dud intconjingtionywithth laiger number 95 keyppreseled B81 cul at or . For
exanpl e, h@g&@@ fhed#ﬁfeum Grodid! oS F&iﬂoﬁlék %Qﬁrrélﬁ@hh@ﬁlcdl Rélbumlers 269 pages

and the HP at or manua | udes 506 es. These are very
| ong docurreﬂlf%rem@qs efroperatinp; goggssible weﬁpeﬁléah%y"d(fgé% CaPENFSHRP! users are

likely to bg gied §drdbr m&@s@@b&ﬂict&ﬁuﬁﬁﬂlﬁakn&hemuseg aof ghptical Nposi ng si ze
of the manual. [014] G aphical calcul ato ul ar, and effective

educat i onal caiplaios mayc e @ farsiAR modes A °§‘f“3{)l‘ﬂ°§ Xcdgrfa UMRPSrS can easily
visualize Cmeaiﬁafrﬂwéldﬂlﬁﬁccrﬁlﬂm\sﬁﬁsncimkmd’pmphmydeand cost of currently
avai |l abl e graphical calculators deters many students and schools from

maki ng a purchase. Purchasers are di ssuaded by the size of the manual)
mul ti pl e nodes of operation) and the nunber of keys and key conbi nations
required for inputting expressions. [015] Prior hand-held cal cul ators of
which the inventor is aware, enable user to input fractions, i.e.

fracti onal nunbers or nunbers having a fractional conponent such as 213 or
3 2/3; however, the prior calculators rely on one of two approaches. Prior
3 approaches for calculators receiving fraction input include a fraction
node and designation of a fraction key. [016] Using a fraction node and
designating a fraction key both require a user to mani pul ate a desi gnated
key on the cal culator thereby providing input to the cal culator indicating
that the subsequently entered expression is to be evaluated as a fraction.
D sadvant ageously, the user is required to |l earn and nenorize an additi onal
cal cul at or node and correspondi ng activation key, and mani pul ate addi ti onal
keys for expressmn entry Probl ematlcally) the user |s nore Ilkely to
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needed to describe operation of the calculator to the user. [018] There is
a need in the art for a nethod of and apparatus for input and eval uati on of
fractions using a hand-held calculator. Summary [019] It is therefore an
obj ect of the present invention to provide a nethod of and apparatus for

i nput and eval uation of fractions using a hand-held cal culator. [020] The
present invention provides a nethod,of ang a ratus for._ input and

eval uat i on (9] f Fugther; expeessiory RRPL ZEAWERS HCTraIS y(fﬁﬁ’gﬁ‘iaﬁi Py mABMAIOR (et hod aspect
of input andd eoninaBbrsOFoPéxampRCihiofidftolpfdph@n axpeestion itteodre typichllydes recei vi ng
a user-entered expression incl udi a fraction where the. fraction is
entered usitHEF QmpngHians Bﬁ"’lf@&?r.e‘i' °ng§'§’F‘-f>é‘f¥tc8?1§'8m5’§3‘pai”eeé‘%'f%'r‘]m &hlilses t he

cal cul at or cbbisatish,uat @ comhgletith edbmeindtion. e Theanqde eizsifiong enbindiigphay t he

eval uat ed user.-enter.ed expr Pon. . ct includes a
cal cul at or & “gﬁmaﬁlﬁmfn}\oﬁuo?a ﬁ%ﬁhé%gtlo d%fr? Cc')&\hgégl L‘f‘é%c‘? %%ﬁéﬁkgé?ﬁa&eneans for
recei vi ng arpresdios ghtayi Mt exprrssion entry epmblinaiop meay Sncdydei maninylationyola fracti on

ent ered using. WiSH ol SYalbidBsh @ processor
for eval uatnlﬂﬁtl t%gyltfég -éﬂrél%?rg%mg%?ée%ﬁhgﬂﬁa,&%%t gf:%ed cal cul at or di spl ay
di spl ays t hieslwesmhanipuation ofear kep g poentes ke tosiBstyet the lenlptoiojperfory her obj ect s
and advant . sent. .| I iL:L~» beconme readily apparent to

t hose ski l ﬁ%ﬁ’ﬁ?e&él{’%(gb%gr {;’%f]%b%laé}{}}e{%ﬁ%}‘eﬁgﬁ“ﬁé%et ai l ed description, wherein
the preferred enpbodj nents of the invention.are show a escribed, sinply
by way of ilfPA2isReaytinga uss 1t H’é“‘B‘gﬁ‘f mﬁlﬂaélkiyéﬁrfcéeﬁﬁs Qleé’ﬁe‘gg’r gﬁ?’l‘”ﬁ’i ng out the

i nventi on. thspaskibilityhef errenbndzegy, leddh® frnwaiot ion nhei mrtce{phd her.ofAlsot her and

dl fier .ent ergtl)ﬁ)nqxl qg’é}ltiosnhl k%ggre%steé?ysaelysg{ rﬁ%mgselé&le hﬁle %desléiﬂqﬁebé Qltd modi f I cations
in various 0ObVIGUS respects) all wthou eparting fromthe I nvention.
Descri pt i omsobf theccalnlatar by she @el] Tiih eddifion 6 meultiple, vedésoeorppdicated yst rat ed by
way of exaﬁé‘rgssioﬂﬂg p&hbm{tic{?'s,%a @Jel'—&@l)easin@ nbifl6erd 41Xy L8l inth@nacconpanyi ng
dr awi ngs) reln Iuemants aving the sane reference nuneral ‘designations
represent |cpinplicaleddeviges t hr oughout and wherein: Figure 1 is a front face
view of a graphical calculator according to an enbodi ment of the present

i nvention; [fi3)uAe fukthéreviedte @hinkreasalg chhgledity thagseammmil far gowghical cal cul at or
according to.

avaifable hand-held graphical calculator has dramatically increased in size in order to
fully explain the use of the calculator. For example, the above-cited TI-83 plus
calculator manual includes 269 pages and the HP 48G+/GX calculator manuai
includes 506 pages. These are very long documents which are typically not read by
users. Further, users are likely to be deterred from reading the manual because of the

imposing size of the manual.

[014) Graphical calculators are very popular and effective educational aides. School
students using graphical calculators can easily visualize complex functions; however,
the complexity and cost of currcntly available graphical calculators deters many
students and schools from making a purchase. Purchasers are dissuaded by the size of
the manual, multiple modes of operation, and the number of keys and key

combinations required for inputting expressions.

[015] Prior hand-held calculators of which the inventor is aware, enable a user to
input fractions, i.e. fractional numbers or numbers having a fractional component such

as 2/3 or 3 2/3; however, the prior calculators rely on one of two approaches. Prior
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enbodi mrent of the present invention; Figures 3a and 3b are depictions of a
cal cul ator display during operation of a calculator according to an

enbodi ment of the present invention; Figures 4a and 4b are depictions of a
cal cul at or display during another operation of a cal culator according to an
enbodi ment of the present invention; and Figures Sa and Sb are depictions
of a cal culygiredchédi foP lcAlYulslbrs irB@ivaigOfdtaén @ipetr mtludena dfacdoncabdeubrat or accor di ng
to an enbodi nent of the present invention. S Detailed Description [025]
Figure 1 i designagqsipfafragtion¥®Yew of a graphical cal cul ator 100 according to an
enbodi rent of the present invention. [026J Cal cul ator 100 includes a

di spl ay 10301hdUsinga fraaion mpdk end-desigmating m fraction kesabotlzequiza 2 ps§T ¥ front f ace
106. Alt hough. nt f i pi r s isRek@ngd e, it is to
be under st6‘%2“’[’%%3tdﬁgglﬁ?eéﬁgyf%‘cgﬁn%%%{gr qrr%ﬁ%?a@%?e% tﬁg be any of a nunber
of dif f er ervalcslttap indicating thah dhe) subseguentligatered sprression & to hnpaluated 357 and

confi gur at igp; af ﬂiﬁ%ﬁtaﬁ%@?ﬁ@eﬁﬁ& iFrequiree®AdakDad nleflofdY, anialiditiéhal 0 be
understood that variations in the nunber, tﬁge., landdcftonflikg\u‘rtz(;}rti on of input
mechani sms AYatBEmds gRticaTssRINdiREAcE IRt OL I I FEAPYERIE AITHE2 0  Es@nt i nvent i on.
[027] Di spleapreshOR dnfry.a Prétldnatigily,athe lubequs ehoeer lletyalo wissqol aythet LUBD) which is 96
pi xel s wi de and 64 pi.xels.in height. As.shg in fi e 1,..display |02

di spl ays a depspatedfastion prds, eyaorg?'ﬁp%pﬁils\'ﬂ"nad’ o "él')'%l%gl B’l(?é‘gug*ﬁg ayY axis
102C. | nputkepstrBies aR4eduited tddgat hoftictike yAddiiodal deystrekies moessictegimormput  devi ce

108 in a row 110 and 16. keys .arranged in r f. J dngl12. Al t hough
a four by fCBWPl%’Q‘fyi’ d"9"s “GEpiCET laggaé?ff)%g% ?{JX? 819;5[1':({) eg{é under st ood t hat

t he i nput anseatioefs themyerbe arranged in different configurations. [028J

Directional input device 108 is used to navigate nenus and perform

i nfonmat i Ogoiﬁppﬁrthef &68bdntagetlély, A6 dsé 613 defriaRe racioa keyi inpupensiiewi ce 108 rmay be

mani pul ated by the user to input_at |east four (Fi.rel?ti ons., i.de. up, down,

left, and rtemistoftcestcand dybaprdrarepcfer implemeptatiqn.  Additionplfy, the WEEAsEd i ot i onal

i nput devi cQicd@@r édhipttkity RquTRY € cdrRffondifitredle inQhdqHiRQE te aser A@duat her eby novi ng

the current cursor position o diF lay 102 to the left one position. |nput
BresePhtie o

of the ri ghiteede fedfsqsibe preration p B &fce 108 inputs a nove right
command to processor 204 thereby noving the current cursor position on
di spl ay 102[018) fhere ri§ gheedoimethpeti for @armetiiadoaf] and apeareip i yniGidRY i on of

directional ev%,ﬂ%&_oﬁﬁé&i&%_uli%ahaﬁ\ﬁ-ﬁ@ﬁézh&x!la‘i‘oryi a use of shift key 114 as
descri bed belo is editing an expression on display 102. The i nput of

shift key 114 in conjunction with or prior to left arrow of directional

i nput device 108 inputs a backspace command to processor 204 thereby

del eting t hBumm@ricter to the left of the current cursor position on

di splay 102. The input of shift key 1t 4 in conjunction with or prior to
ri ght arrowood] @iseetcfaeal objexpuf thel preseptingddgorn topmavidezs wethasdiaf a8d  command to

processor 29p%ar%tbxse fo?%utqg eq'taiuﬁ%ntoiqﬁacﬁmrugiﬁé Shank et Bfcuikght of the current

[020) The present invention provides a method of and apparatus for input and

evaluation of fractions using a hand-held calculator.

[021] A method aspect of input and evaluation of fractions using a calculator
includes receiving a user-entered expression including a fraction where the fraction is
entered using a division key. The user-entered expression causes the calculator to
evaluate the user-entered expression and display the evaluated user-entered

expression.



cursor position on display [02. [030] The four remaining keys in row 110
are shift key 114, open parenthesis key 116, close parenthesis key 118, and
power key |120. [031] Shift key 114 is used to access a second set of
functions, i.e. secondary functions, assigned to the remaining keys on

cal cul ator 100. For exanple. user activating power key |20 turns on

cal cul at or ,however) activatio oWl 1208 suRseauent to
activation [@QPS'NT ?‘fpakagufl Ay ‘\é‘rl&r?% a%}a @Jl?tﬁre%%g]nggf{pgt or. In a simlar fashion,
each of t hdractmihaving neanss fopfreeeinguandt displayd@ & asergntergd sixgigesiPisecondary
function. (0O Qpen.. parenthesi s ke [ RedleNAbingsRar enthesis in
a user-ent 'fcg‘él"é)?pf?a&% %‘ne.redfﬁlz'gééiév?{no ;‘%8 ?ﬁ%@%@?\oroﬁ%pen .pz;rent hesi s key
116 is to iprpessordorcayalusting thieawsgientgred skpmasbion. oAn at@ohed salsyatpy digplayr aphi cal

out put on di spl . &gl f of the display is a graph and the
ot her hal f%fsélg%s?r{fee%?@g &kﬁﬁf%&%&fl on related to the graph displ ayed. [033]
Cl ose parenthesis key 118 i gp@ts an di ng par etnt h(;lﬂ)escmi“nregdi ser-entered
expr essi on.[028heStllathsh giipqls and AGERIAETS B NATGEY MYETERMe e RkEV'Y 18 is to
input a T \ippakeablocthbsd skillets@rtheest fore thecdpwégsdeniied ded@iplioRovkereinkey 120 turns

on cal cul ator 0 and) .as descri bed abo tion of power
key 120 is tlﬁed’r?]}oﬁ'ﬁ‘i‘ € d'@ﬁ'ft?:?flstg? 'S‘r'en%ba.re 5@8"‘ %%hgdﬁgﬁ%gyg%{%gl) kgy 120 operat es
as a cl ear ofdpstafibiest tcestutode amteinPRtedl of daryingeht the invention. Al@ilpeswer key may be
used to clesr. the displaye i i ; oyl ation of
shift key Feizs fip 6‘{X/§‘§‘°ﬁ)§s gf’%ﬁf‘@?‘?"o‘g‘vﬁS?E{fﬁer%'?@t"?%ﬁﬁétg%i" 3 Efﬁfy “evi ce 108

del et es i nplatilchacapetiesfsnadificatipas inj vghiqus gbviqus eespagisy Bl ithopilspariigsi t i on and
mani pul at i i £t key 114 foll owed by | eft arrow of directional input
devi ce 108(}%@%@2&}]&%ut characters to the left of the current input
position. [035J Beginning in the upper |eft corner of four by four grid
112, the ddlescription pfthe DEawingsni ni ng keys is now provided in a row, col um
order. 7 (036J Row 1, colum 1 key 122, i.e. the seven key, inputs a
seven (7) Vel4yeTheprésentdmventivnticilledraied by essiferanpie afrbeot by §misgiedar y f uncti on
of inputtin in f tion in a user-entered ess) 1, colum 2
key |24, i .‘g.ﬁet ﬁ%""esi% ¢ R‘écﬁ'f‘p?nﬁlf)’%;é rsangﬁg,e\%hggn fl%s%saﬁﬁlg‘%{}ﬁe gﬂiﬂgser- ent ered
expressi on rafe@ndeanmerabdesigmtionsyeprasent tikeeiements thrquehout and whegss function in a
user-entered expression. Row 1) colum 3 key 126, i.e. the nine key. inputs
a nine (9) val ugigid R idsStneMceVRN 61X PIgRiphicA taRilton accontipewoadary function
of inputting a tan function in_a user-entered expression. Row 1, colum 4
key 128. i .sabodimentgf (he BIesaRt REPUO% hnyts a division (~ function in a
user-entered expression and has a secondary function of inputting a theta
(8) vari abl e i nFiguie2ds a kgt levekblockdiagmesdf @ grapiieal calewlator gecortlingde pihed i n det ai |
bel ow, the divi.sion.ke . .S.:used to input a fractional value to

cal cul at or ﬁ“&@flmﬁu\ﬂfglleﬁrﬁ %gg}l’eﬁ@’i s input between input of the digits of

t he nunmerator and denom nator of a fraction. L 37] Row 2,. coéurm 1 key 130,
i.e. the four kEigures Bgands3barerdspitions of & cajcylator display AUEPR ARSEAEY ©d pr essi on and

has a seconggtof AldsHing & Mlembsiiduént bfithe plesedlit@eion;00t function in a
user-entered expression. Row 2, colum 2 key 132, i.e. the five key, inputs

a five(S) val uegfled digh BNhE!dEblertP bP 3 Valeadh dishas ddrigeaildary funct i on

of inputting a square unction, 1.e. raising a value to the second power,
in a user - eopentioriof@xpiruajenageerdinedpamembedimentof the pregenyigyention; and + o sj x key)
inputs a six (6) value in a userentered expression and has a secondary
function of i NpwighiedFadant 8bUsre radpictids ©op at dakulplrWdisplay darisgibdguent | y ent er ed

value function, i.e. X raised.to the power g‘ E})} ip. a user-entered

expr essi on. CREiPnfa a'F‘dﬂWa&%E%sg‘i%?m‘?%.&g‘F“‘t"g ©RITPE BYS"Cat i on key, inputs a
mul tiplication (*) function in a user-entered expression and has a
secondary function of inputting an X variable in a user-entered expression.
[038] Row 3, colum 1 key 138, i.e. the one key) inputs a one (1) value in
a userentered expression and has a secondary function of inputting an

absol ute value function in a user-enyjered expression. Row 3, colum 2 key

140, i.e. the 2 key) inputs a tw (2) value in a user-entered expression
and has a secondary function of inputting a natural logarithmfunction in a
user-entered expression. Row 3, colum 3 key 142, i.e. the three key,

inputs a three (3) value in a user-entered expression and has a secondary
function of in putting eight logarithmfunction in a user-entered
expression. Row 3, colum 4 key 144, i.e. the mnus key) inputs a
subtraction (-) function in a 8



user-entered expression and has a secondary function of inputting a NOT
function in a user-entered expression. [039] Row 4, colum | key 146, i.e.
t he execute key, inputs an execute command to cal cul ator 100 and has a
secondary function of inputting a nenu command to the cal cul ator. Row 4,

colum 2 key 148, i.e. the zero key, inputs a zero (0) value in a
user - ent er §gl SXR Bestrfilignd has a secondary function of inputting an a
value in a userentered expression. Row 4, colum 3 key 150, i.e. the dot

key, inputs a decimal point in a v?l ue e,ntrz lﬂnd B)s a (fecondary function
of in puttit9§l Figre Lindiimnt fagevigy of g gprhical calahpter WY ABPESY Bn. ~ Row 4,

col um 4 keybddident 6fthd présenttif@ntphus key, inputs an addition (+) function in
a user-entered expression and has a secondary function of in putting a
times ten [PPY) ¢ . enb | . \ inbutGrea © 107Y", in a
user - ent eri@i%ﬁ“r@%ﬁ@%ﬂ'{cg’ﬂ%}@éﬁﬁr lIebtzza){cli ggg&éﬁgégkﬁg#gdglrng% irelal ustrating an
exenpl ary d@d eilintaofront dereui9on Adfioush font daep AP iedepidd ashe "UAdEnt i on may be

| mpl enent ed..,( 04 His foe GHierk RN thhPle frott ka'éﬁﬁiynlgc S factrd Wbe(aigl”@ra communi cation

mechani sm for conmuni cati ng i nformation, a processor 204 coupled with
the bus 202umesr ¢fr didlerseny shypesnf diurtary elﬂ‘.°“8hnao$1’é°‘g"ar“f’i“é?ﬂ areetiodi ment,
processor 20fighratich dinflt imePHaRBRS e deschbeldWelodt Alis O} @d&QoddGatUdes a main

menory 206, such as a random access nenory (RAM, or ot her dynam c storage
devi ce, codb‘?aéﬁ“st‘ﬁ‘WH‘@‘“B‘HSW%Q“"WS’PE%’F‘BP? ﬁfé“’é'éf“g@héﬁﬂnse'?ﬁ’rt&fgﬁy"gns accordi ng

to an enbodi difétnt@inbddivienty F BR Plesénfin@dtioroN and i nstructions to be executed
by processor 204. Main nenory 206 al so may be used for storing tenporary
variabl es 7Pt Bighiay thGE Festtadifar 113hid B! Qi1 YL EDPwRE R Wl giR1sOf

i nstructi OE{} Fo’blgﬁea#exeput ed b%/‘ﬁarr@cl'es?g%r 2%4f?ld| n g“n,e part iﬂg{flsar enbodi nment)
mai n menor Wideeed b4 pixels 8 heighto stseovrimfigwe d 1diplay 10% dipplayt 8 SBeVeiifder st ood t hat
i n al ternatig £pPOghHEIRYRe ab REaxEADRPAAN G 100@] Hphedariod GRuay be conbi ned
onto a si ggc:,e |nt$fjgrat ed circuit processor, 204 and In menory 206

e.q.
may be contiowikeys apd epe dirergpral ingytdevics @ﬁme?fewﬂb@ and[16 keys agneedindt or 100
further inghwdesoungiend. Althyughe Mour ¥y ol i285Bicea afd desdribsd, atis ® St or age

devi ce coupled to the Fu,s 202 for stori ngﬁgtg}lzj{c inf?rmati on and

i nstructi o udgrstops, thathe,ipput arga keygmay be arragped i ditferent,conpeualioBYi nent, ROM 208
is a 128 Kil obyte ROM 9 [043] Cal cul ator 100 nmay be coupl ed via the bus
202 to a dil828] apirOGinl dupph davicet HO8 dHowes- the mavigatse the@® andsperfiirme| LCD, for
di spl ayi ng; LRt er - Annyi , 1(RS ri bed above
wth refer é‘ﬁg%dait}%n ﬁ-lfpﬁﬁfrgéa% q?&sj%ggﬁgpl gj‘%@é“%%g&@ﬁg&%ozuﬁopg §(a;_oS&m’runi cating

i nf or mat i omanipulgted bsglﬁﬂéﬁﬂﬁ%lﬂw ablesst PyRdirgetiony et upadi@sleftaand "g¥nmand i nput s
to the proGeeiQiiaceOdo. Aput BPME 1che MR oriedtionsd inpas Edviceqds aipaa W th respect
to Figure 1, 1s part of input area 104 and comruni cates direction

i nf or mat i oMoy ieficcommandtospapcawspy )i dherehy Froying dhe FHImenh Qursps @O 0| s cur sor

novenent ORishlag 103 &PAYeRLOR podibs InPRUT EENEHE Rrréw RE @dclidnah@putt WO degrees of
freedomin two axes, a first axis ée.g., x') and E)hsecon axis (e.g., vy)

al | owi ng t Hevigsd PP dputs @ mopcTight gomypand o REQressp r?oéuﬁe BOVIPHN9§U e i nvention is
rel ated t o ctlSé pusionhn displag W022b B rigki@ne gositibn.as t he depicted cal cul ator of
Figure 2, to input and apply operations, e.g. expressions, to data and
graph the rlaa}?pl A SeddhaaRP RinBilch VP Ao inplitdbvill 36, AVcedsie vifGE&OSdi Ng to one
enbodi ment "of " the invention) data i s stored and accessed from main nenory
206 by cal chiftkey}14m3descrbaddelownis editing anrexpressiop on digplaya JRe (Jbe MgUtsequences of
Instructl Ommn‘tfi 1364 cdnunBBn wilKESBFidr 16 1@ akrBw lof GIRRGGAI inplut dARdet T ecei ved via
i nput area 104. user interacts wth the cal cu] ator via a user

‘ 100
i nterface dP%ppulyadaqkspaceieammang to Paeessgiy0dherehy dsletins theeharactsu’s] Executi on of
t he sequengRsle®bf ihd ShrienturddP Boskidh loR idRREIGY 102. U1he irpad of shiiey Y PO causes the

processor 204 tq performthe process,steps.described .belo In alternative
embodi nent §?“JW§F‘6‘{)Wﬂ¥‘§(?"8VPE‘Eﬁf’F§’/“’ ﬂ'g‘iimbtlé’gaé@at °H‘°f)ﬁ§d@’“§favg§1ﬂei n conbi nati on

with conputer software instructions to inplenent the invention. Thus,

enbodi ments of the invention are noté limted to any specific conbination of
hardware circuitry and software. [046] According to an enbodi ment of the
present invention, a user is able to input and evaluate fractions as
user-entered expressions using a calculator. A user using calculator 100
mani pul at es nunber keys, i.e. 0-9 keys 122, 124, 126, 130, 132, 134, 138,
140, 142, and 148, to input one or nore digits representative of the
nunerator for a fraction to be evaluated by processor 204. The user then
mani pul ates division key 128 to input a division synbol to processor 204.
After entering the division synbol, the user mani pul ates the nunber keys
again to input one or nore digits representative of the denom nator for the
fraction to be evaluated by processor 204. Advantageously, fractions may be

o o -,



fraction evaluation. Further, because fractions are input as witten, users
may nore easily renenber how to input fractions. [047] After input of the
fraction is conplete, the user manipul ates execute key 14b to comuand
processor 204 to evaluate the input fraction. After receipt of the evaluate
command, processor 204 evaluates the fraction and determnes if the
fraction cagmiend @PrscEor0104 Sherdbl ldElbtRfg theCehbracté/ 18 tie rghfof thé cdrfe@: fraction is
reduci bl e, processor 204 reduces the fraction and di splays the reduced
fraction tSusHPosidondisplay 1% splay 102. At the sane tine, processor 204 nay
al so display the decimal equivalent of the fraction beside the fraction to
the user ud4039f Thesfolraymhibing k¢yd481owCaAD arel shifokey 104) operl parenthesiekéy any
user-enter expressi,on usi only integers, parenthesis, addition,
subtracti oﬁfil(s’r?ﬁo%?aﬁﬁ |h5sé{ llyegr%?g’%op frvl?eg?%)h into a fractional form That is,
1+2/ 3(4+4/ 3%%? elds a fractional result of 4119. It is to be understood

t hat addi t il&HaI Shifitkee bt iicused ftoiaecessonsccondyseh el fipetipns. ni.cdisecprdapint

enbodi ment FunchiGddlssifhden B aFRindiy e of QiicuMistVicde drdraexhmpie | istat e
description of .the o erﬁtzi on of the ca at or accor di quto an enbodi nment

| cul
of the pred8hPURERAESL KB 20 WEsPrd %‘P‘Bhb"é; RV RFIEtSR O EMEPKRY 102 di spl ays
a user i nputo edbsaquért as hdtioatiov alf seft k2] 141 ukds off4heSalculayor.S &rjal eindilam |
mani pul ati qQn, of the ur_key. 130) th i visjaon key 128  and, t he ei ght key
154 PThe. i sl et Bmemiiing kv of tierlust, e S5 Pt /80800 200

i ndi cat es tflnetieuir sor position to the user during editing/input of the

user-entered expression, i.e. fraction value 302. [050] After the user
mani pul at egg4: eof'e?ﬁ YevlAB: inddksOFf Ine 29&nE%a! Hal ferddiged NpuUt fraction
val ue 302 Z‘mépdr vglssgl ?lgégiea? 102‘“‘5’0 di sp é‘)g/%t 'é rseslult 3r04 ?.e. "1 /2~.5",

to the userexpessigepi BreetoqndarFifiistien ShoPRaSEEmthesiOkey hGl IsdlesmeRtfr action
version of chifakdauditg ARRRIAT o Bit 3 Frakitkd butpit @i dispRyMéN@ickiged mal version
of the result Hfls_to be under st oo di rents only

t in alternate e
one of the on¢ Badkqfds display e Pﬂ%@%@bﬁéhﬂﬁay‘"’b@cail@mywegtggs‘l] W't h
reference ttge driphdisplaged) di spl ay 102 di splays a user input of a compound
fraction 306, i.e. "2 and 2/3," by sequential manipulation of the two key

140, the adqgiati . Vord; LvJ.Si: / and t he
three key i%ﬁ %séekg%en%éésbﬁe)t Efg E"?@'S@‘? cgf'?gaf%t?{ésgtﬂ? hgs?g%"clig%% fraction
val ue 306 icnpressianesthe h@oedgmganctmgfplowpm@theﬁ%kﬂséw gueityt adi ting/ i nput of

the user- enbgffedn SXRE-ERGEPKprelsidh: fraction value 306. (052] After the user
mani pul ates the execute key 146, processor 204 evaluates the input fraction

val ue 306 drive i.splay 102 to djsp]ay,th sult 308).1.e.

" 8| 3=2. 6663@%@6%‘8@6%“?1'2? Sreeen € ’g‘é!?‘“a‘gb a'g‘ipi‘%‘le%"&g‘f‘{?%&Yegfi‘F éecﬁ%)d.aryResul t 308

i ncl udes a fluctiod éfpowerckes 1 20nis @fturh loéf ciladadrt106 e pdditsmatly, lppwerkeptRfal sign from
t he decimal version.of .the result. 5 th.reference tao F gure Sa)

i opl 2y 105PHREDHCY L% KL St pO'R e & S CRFRE Rt G WL S0 )
2J3," by sesuantleal thewdisplayed expressioneh displey 102uMdaipyulati@Oof shifickeyll 14 si on key 128,
the five k . i} i-0n. . di vi si on key
128, and tﬁfée{“otl‘%é*e’%}'ghgﬁwgfA‘%ﬁg’ﬁﬁﬁnﬁﬁg b c{)g? Jse%%léﬁm cﬁé?c,m;a{aq?%e end of
fracti on adithtdéfdhe @trentiinpyt paaition andimeanipulationrof ghifikey bit followedy lefer duri ng

edi ting/ i NPbwF ditddBord PRt BEVideQ 08 B1d¥sripai Mbractbrs & thd leA6E @ BurRddi tion 310.

input position.

[035] Beginning in the upper left corner of four by four grid 112, the description of

the remaining keys is now provided in a row, column order.



[054] After the user mani pul ates the execute key 146, processor 204

eval uates the input fraction addition 310 and drives display 102 to display
the result 312) i.e. "22115=1.46666666666", to the user as depicted in
Figure Sb. Result 312 includes a fraction version of the result separated
by an equal sign fromthe decimal version of the result. [055] It is to be

under st ood in, a th t I
i spl ayeq. AT Bt PRRRLKRT g 1h et 38 apf'a G0l gl B h oY DC g

or ( 2%) A+Bix§ér-]§iﬁaed e»pmmbxeandmasﬂd gecmdm/ﬁslcunn@fglpu\mge)smlfpncmm nape readily
seen by one of ordinar ention
fulfills aPirépee 'éx%eﬁfl%'}:bisowslétcaf'&p? hgy‘tbo\/lga&l%\% ?@er¥ %}gﬁtﬁah Kle f or egoi ng
speci fi cat i®mnalueiiea B&r-entemhdrtaprysssk nid hapa becoridery fiyictiont of inpuftiag & cesar i ous

changes, subst.itutions e a £60 ts of the
I nvention g% E?n 'gcﬁuserdm%(r: 0S 5s\é§(l§r§|5§ll Pﬁurﬁ(@i#ﬁgr& %?g{ellﬁ'tﬁegﬁged that the
pr ot ect i on igpuisrat reue (ﬁbvaél@nn paisdrientered gxpmstion 4ngd haghi seqedamyi fencypp efont ai ned i n

the append%qmﬁingla% tﬁ&qoﬁﬁl&' Halanrka e&ﬂ?&%n@@f RoW Q&B]urrlﬁ()fke@ﬂamke as depicted
in Figures | abel s may . di.ffer accoydi n ggffer ent

ey
enbodi nment dhe divigion 'Eqi{e‘“EHtW divisien 9’“&‘2’8 1 #uef-gisree epfe S"?’eaﬂ >ént ed by a 12
slash mark s%ﬁ&a%a?unbt‘ibnlzdfgiﬂﬁl@tﬁlg&' heta @) GREBe ke X dsé‘r—eh(ét&ﬂ&ﬁﬁﬁis&d by a =

synbol The synbol s are interchangeabl e pr esent caI I t
f unct i onal iFfugther,as desc'ﬂi?ék‘b‘ietal‘id’el"“’Z%ﬁé‘i@'G@ -"qzé/\ﬁé.’tsedltg “@}"aﬁhfeff‘é 1. C/li ﬁe? Lod

g]:)rr;opPUt arl@lu@\/@éa%ﬂiaio?)'i‘()(prlanl@ﬁ?kéyO]Qg idifipud Getdedhdhyiitl b Bthe digit AT, thet he met hod
sing: receiving a user-eptered expression including a fraction,
wher ei n thé‘“F‘F‘é@f?’Uﬂe?@‘%‘ﬂréf%g“cH%’} ng a division symbol; eval uating t he
user-entered expression; and

[037] Row 2, column 1 key 130, i.e. the four key, inputs a four (4) value in a user-

entered expression and has a secondary function of inputting a square root function in
a user-entered expression. Row 2, column 2 key 132, i.. the five key, inputs a five-
(5) value in a user entered expression and has a secondary function of inputting a
squared function, ie. raising a value to the second power, in a user-entered
expression. Row 2, column 3 key 134, i.e. the six key, inputs a six (6) value in a user-
entered expression and has a secondary function of inputting a value raised to the
power of a subsequently entered value function, i.e. X raised to the power ofY,ina
user-entered expression. Row 2, column 4 key 136, i.c. the multiplication key, inputs
a multiplication (*) function in a user-entered expression and has a secondary function

of inputting an X variable in a user-entered expression.

[038] Row 3, column 1 key 138, i.e. the one key, inputs a one (1) value in a user-
entered expression and has a secondary function of inputting an absolute value
function in a user-entered expression. Row 3, column 2 key 140, i.e. the 2 key, inputs
a two (2) value in a user-entered expression and has a secondary function of inputting
a natural logarithm function in a user-entered expression. Row 3, column 3 key 142,
i.e. the three key, inputs a three (3) value in a user-entered expression and has a
secondary function of in putting eight logarithm function in a user-entered expression.
Row 3, column 4 key 144, i.c. the minus key, inputs a subtraction (-) function in a



di spl aying the eval uated user-entered expression. 2. The nethod as cl ai med
in claiml, wherein the displaying step further conprises the step of: if

t he eval uated user-entered expression includes a fractional val ue,

di spl ayi ng the eval uated user-entered expression including a fraction. 3.
The nethod as clainmed in claim?2, wherein the displaying step further
conpri ses tub@-eﬁt’éﬁ@cﬂi’esmbrf antl & a¥Rhdb RAEkHUS Sinpafing b MO TERftIOR MiaoN | ncl udes a
fractional val ue, ayi ng the eval uated user-entered expression

i ncl udi ng émﬁgﬁ?ﬁﬁFX ﬂé 4. The method as clained in claim2, wherein the
di splaying step further conprises the step of: if the eval uated

user - ent er doB9k xRoved.solumnilrkey Itbeie. thefexequte keynmbuty arl executs eommand tohan 1,

di spl ayi ng Y Jhol e nunber
component . <BaE ol s ¥ SE s R S RREER £ e Fact ons.
the cal cul aelotlatboRavofqseiumnAgkey 148, i.e.theaaay Keprinpuiscretort (0 valviingi spl ayi ng a

user-enter %gergﬁtglreg §)§)‘r£§lod 44 hl&%ql s@&né’ar)f fuRGibA mnpumg Lk Dalbdif afifepCtion is
entered using a division processor 204 for evaluatlng t he

user - ent er EBCEL FFRESEPR rF°“a% d°‘5‘“ﬁl? §‘i¥| 130 1.£0be qapkeyginBps & dqcipp! PR eval uat ed

user - ent er gfla @Xp¢ e 48 hasda seddiBarg Rrctidnodf o puidiy aaﬁ cGhstdnfedlud i acl ai m 5,
further conprisin the evalu t ed essi on I ncl udes a

I f
fracti onal %ﬁu@fegfmesa‘%pf‘a\y U @E‘Fya{r"lzng‘['teh cé’\)ﬁ%’ét' S¥er - ent ered

expr essi on addifidri@) R@ctivonfiti A ader-exitered expression and has a secondary function of in

putting a times ten to the power of a subsequently entered value, i.e. "*10°Y", in a

user-entered expression.

[040] Figure 2 is a block diagram illustrating an exemplary calculator 100 upon

which an embodiment of the invention may be implemented.

[041] Calculator 100 includes a bus 202 or other communication mechanism for
communicating information, and a processor 204 coupled with the bus 202 for
processing information. In one particular embodiment, processor 204 is a 16 bit
processor. Calculator 100 also includes a main memory 206, such as a random access
memory (RAM) or other dynamic storage device, coupled to the bus 202 for storing
data and expressions according to an embodiment of the present invention and
instructions to be executed by processor 204. Main memory 206 also may be used for
storing temporary variables or other intermediate information during execution of
instructions to be executed by processor 204. In one particular embodiment, main
memory 206 is an 8 Kilobyte RAM. Further, it is to be understood that in alternate
embodiments, the components of calculator 100 may be combined onto a single
integrated circuit, e.g. processor 204 and main memory 206 may be combined on a

single “system on a chip.”

{042] Calculator 100 further includes a read only memory (ROM) 208 or other static
storage device coupled to the bus 202 for storing static information and instructions
for the processor 204. In one particular embodiment, ROM 208 is a 128 Kilobyte
ROM.



7. The calculator 100 as clained in claim5, further conprising: if the
eval uated user-entered expression includes a fractional value, the display
102 di spl ayi ng the eval uated user-entered expression including a decimal
value. 8. The calculator 100 as clained in claim®6, further conprising: if
t he evaluated user-entered expression includes a fraction value greater

than 1, spl a dis he .e t Xpressi on

i ncl udi ng ioﬂ% ‘rpé“ﬁ%?ﬁgé? ongleé v'aéhe %g&ctggéi&?ﬁ{' %‘%B%Stsh%cr)al med in
clai m 8, whboveidesctitied 9d|*sqg| pwzl LOD, fir displayyrg mrmer&oatmnse@ Apsisputent er ed
expressi on_as I i on synbol
fol | owed b? ?ﬁ%p $Fh%%53§§§? nlfeq 4Q&§&ﬁg%mégm§ﬁggﬁonlna?or of
the fracti omnmdxﬁcatxﬂ'gmfmhtmul ag. oser-tatered sxprdssignyand values,| 3&11 gemmandher ei n t he

cal cul at or e 1
PALS No L nPRE B ProSaid 04 PA IR EAR 18 R e R b e e o URF I

-jA|mq|fa\V@PGa]d&k@@&?@@?&&%ﬁdﬁ @alW@ﬁT%ﬁ?@&FEﬁT@%PﬁQPE%TbHFCa]ca]ca]ca]ca

LRJ! ??Lg{;i;g%:ﬁﬂl% akﬂ&ﬁ,] fr8debs6 Al uang @Mtl@ﬁ chis$® movement on the display

n*s***zupkfa\ a] ca]
U] ca] ca] ca]le%h] Bug @a']t@a\jleealm%&ly das) wa desagee af%“é?%%]“]c‘af 8%‘]%1:“:1?']65%1 gg} g?ﬂ ; a} (ig]e,gi
44*60677*8 %econMaﬂs (e.g., y) allowing the device to specify positions in a plane.
>&°BREMEEEH{qugb]kaa\Vmﬂ]ca]ca]ca]ca]ca]ca]ca]ca]ca]caU]ca]caU]ca]caU]ca]

(li&lJ]/\fg:ll K/gm% ﬂ]ec a‘%}fjﬁ‘l(c ?&%ﬁ ?%Cu?J ﬁ@;g?cﬁﬂa%?]l W]sﬁ;c%] ds%he depicted
a&aaa#c| wr rehicylathof of\Riird 2.at0]iomi} ewd applyceppratgns.cif cuiresaipesaty ¢ edU] ca] ca] cal] ca
]ca]ca]ca]c E%?&L&%f%ﬁ%%{@ﬁ%ﬂ%ﬁ%&lﬁﬁ%cﬁ]:&?c]l o one embodiment

#c/cerefG&ﬁ 'S 0004 mhc/Y!
a]ca]calc a]0t§ t M]ﬂé@]lcda]ae%\ﬂt@eq %‘é}‘@aﬂsﬁda&%']‘t‘a]eég]?‘g’&g% g&‘]a!,cg?@g%’]a]c g]a]c g]a]c g]a]c g]a]c

ca] ca] caj cg} @Jw;rrée%s%@i&%&hk&ks@?demm&ﬁkméwmsﬂ matnThc A YU] | ] ca] ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca].ca]cal.c ca
a] Ca] Ca Ca 0% qun response to]mpul recéived via mput ]area l& A uler mteracts’ w lﬁt.l Ca] Ca] Ca] Ca] ¢

Mo%gH) " 10()/@4ixégeafchht$9?@|v& A seninid@¥e diSpldypd (asd @eHbEd Helow) b Aidplay (0P -

[045] Execution of the sequences of instructions contained in the main memory 206
causes the processor 204 to perform the process steps described below. In alternative
embodiments, hard-wired circuitry may be used in place of or in combination with
computer software instructions to implement the invention. Thus, embodiments of
the invention are not limited to any specific combination of hardware circuitry and

software.

[046] According to an embodiment of the present invention, a user is able to input
and evaluate fractions as user-entered expressions using a calculator. A user using
calculator 100 manipulates number keys, i.e. 0-9 keys 122, 124, 126, 130, 132, 134,
138, 140, 142, and 148, to input one or more digits representative of the numerator
for a fraction to be evaluated by processor 204. The user then manipulates division
key 128 to input a division symbol to processor 204. After entering the division
symbol, the user manipulates the number keys again to input one or more digits
representative of the denominator for the fraction to be evaluated by processor 204.
Advantageously, fractions may be input in the same manner as written by a user on

paper; thereby providing a more natural feel to the user using calculator 100 for
10
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7101 & O @IOVALE (1 (1OTLE() % R dEDC

[047] After input of the fraction is complete. the user manipulates execute key 146
to command processor 204 to evaluate the input fraction. After receipt of the evaluate
command, processor 204 evaluates the fraction and determines if the fraction can be
reduced or simplified, e.g. 4/8 = 1/2. If the fraction is reducible, processor 204
reduces the fraction and displays the reduced fraction to the user using display 102.
At the same time, processor 204 may also display the decimal equivalent of the

fraction beside the fraction to the user using display 102.

[048] Calculator 100 will convert any user-entered expression using only integers,
parenthesis, addition, subtraction, multiplication, and division into a fractional form.
That is, 1+2/3(4+4/3) yields a fractional result of 41/9. It is to be understood that

additional mathematical functions may be used in different embodiments.

[049] Three examples are now provided to facilitate description of the operation of
the calculator according to an embodiment of the present invention. With reference to
Figure 3a, display 102 displays a user input of a fraction value 302, i.e. “4/8”, by
sequential manipulation of the four key 130, the division key 128, and the eight key
124. The upright bar symbol, “|", at the end of fraction value 302 indicates the cursor
position to the user during editing/input of the user-entered expression, i.e. fraction
value 302.

[050] After the user manipulates the execute key 146, processor 204 evaluates the
input fraction value 302 and drives display 102 to display the result 304, i.e.
“1/2=0.5", to the user as depicted in Figure 3b. Result 304 includes a fraction version
of the result separated by an equal sign from the decimal version of the result. Itis to
be understood that in alternate embodiments only one of the fraction and decimal

version may be displayed.

[051] With reference to Figure 4a, display 102 displays a user input of a compound
fraction 306, i.e. “2 and 2/3,” by sequential manipulation of the two key 140, the
addition key 152, the two key, the division key 128, and the three key 142. The
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[052] After the user manipulates the execute key 146. processor 204 evaluates the
input fraction value 306 and drives display 102 to display the result 308. ie.
“8/3=2.6666666666666", to the user as depicted in Figure 4b. Result 308 includes a
fraction version of the result separated by an equal sign from the decimal version of

the resuit.

[053] With reference to Figure 5a, display 102 displays a user input of fraction
addition 310, i.e. “4/5 plus 2/3,” by sequential manipulation of the four key 130. the
division key 128, the five key 132, the addition key 152, the two key 140, the division
key 128, and the three key 142. The upright bar symbol, “|”, at the end of fraction
addition 310 indicates the cursor position to the user during editing/input of the user-

entered expression, i.e. fraction addition 310.

[054] After the user manipulates the execute key 146, processor 204 evaluates the
input fraction addition 310 and drives display 102 to display the result 312, ie.
“22/15=1.46666666666", to the user as depicted in Figure 5b. Result 312 includes a
fraction version of the result separated by an equal sign from the decimal version of

the result.

[055] It is to be understood that in another embodiment, the fractional result may be
displayed differently depending on if the value is greater than I: (1) A/B or (2)
A+B/C. For example, 2+4/5 = 14/5=2.8.

[056] It will be readily seen by one of ordinary skill in the art that the present
invention fulfills all of the objects set forth above. After reading the foregoing
specification, one of ordinary skill will be able to affect various changes, substitutions
of equivalents and various other aspects of the invention as broadly disclosed herein.
It is therefore intended that the protection granted hereon be limited only by the

definition contained in the appended claims and equivalents thereof.

[057] For example, as depicted in Figures 1 and 3-5, key labels may differ according

to different embodiments, e.g. the division key 128 in Figure 1 is represented by a
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symbols are interchangeable and represent the same calculator functionality.
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What is claimed is:

1. A method of input and evaluation of fractions using a calculator 100,

the method comprising:

receiving a user-entered expression including a fraction, wherein the

fraction is entered using a division symbol;
evaluating the user-entered expression; and
displaying the evaluated user-entered expression.

2. The method as claimed in claim 1, wherein the displaying step further

comprises the step of:

if the evaluated user-entered expression includes a fractional value,

displaying the evaluated user-entered expression including a fraction.

3. The method as claimed in claim 2, wherein the displaying step further

comprises the step of:

if the evaluated user-entered expression includes a fractional value,

displaying the evaluated user-entered expression including a decimal value.

4. The method as claimed in claim 2, wherein the displaying step further

comprises the step of:

if the evaluated user-entered expression includes a fractional value
greater than 1, displaying the evaluated user-entered expression including a whole

number component.

5. A calculator 100 enabling input and evaluation of fractions, the

calculator 100 comprising:
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a display 102 for displaying the evaluated user-entered expression.
6. The calculator 100 as claimed in claim 5, further comprising:

if the evaluated user-entered expression includes a fractional value, the

display 102 displaying the evaluated user-entered expression including a fraction.
7. The calculator 100 as claimed in claim 5, further comprising:

if the evaluated user-entered expression includes a fractional value, the
display 102 displaying the evaluated user-entered expression including a decimal

value.
8. The calculator 100 as claimed in claim 6, further comprising:

if the evaluated user-entered expression includes a fraction value
greater than 1, the display 102 displays the evaluated user-entered expression

including a whole number component.

9. The calculator 100 as claimed in claim 8, wherein the display 102
displays the evaluated user-entered expression as the whole number component
followed by an addition symbol followed by the numerator of the fraction followed by

the denominator of the fraction.

10. The calculator 100 as claimed in claim 5, wherein the calculator 100 is

a software executable for execution by a processor.
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