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Preface

The TexasInstrumentsTI-83 graphingcalculatoris an extremelyusefultool. The reason
we recommendtheTI-83 over many othercalculatorsfor Math 111is that theTI-83 hasa
built in financepackageandTimeValueof Money (TVM) solver which, to my knowledge,
noothercalculatorhas.(This includesotherTI calculators.)

Unfortunately, many studentsspendsomuchtimetrying to learnto useit thatthey have
a difficult time learningboth the calculatorandthe classmaterialat the sametime. This
booklet is intendedto aid in the useof the calculatorby giving you a friendly keystroke
guideto someof themoreimportantfunctions.

Notation

To illustratekeystrokes,I haveaspecialnotationwhichwill beusedthroughoutthisbooklet.

��	�

TEXT Indicatesthe primary function of the key. “TEXT” is printedin white on the key.��	�


ON indicatesthe“ON” button,for example.

TEXT Indicatesthesecondaryfunctionof thekey. “TEXT” is printedin yellow above the
key. This function is accessedby first pressingtheyellow key at the top left of the
mainkeypad � representedby

�� �

2nd � .


� 
�
�
TEXT�� ���� Indicatesthealphafunctionof thekey. “TEXT” is printedin greenabove thekey.

Thisfunctionisaccessedbyfirstpressingthegreenkey justbelow
�� �


2nd � represented
by
�� �

ALPHA � . Most alphafunctionsarejustasingleletter.

Indicatesa option chosenfrom a menu. To selecta menuitem, eitherpressthe

item’s numberor usethedown arrow to highlight thenumberandpress
�� �

ENTER .

Example0.1:
Theimagebelow shows theMATH menu � gottenby pressing

����

MATH � .

iii



iv PREFACE

To accessthecuberoot function,for example,you would press�����MATH to bring
up thismenu,theneitherpress��	��4 or press��	��� ��	��� ��	��� �� ��ENTER

Example0.2:

Keystrokes:�� � �ON �� ��2nd A-LOCK �� ���� H���� ����� ���� I�� �� �� �� ��2nd OFF

If youperformthekeystrokesabove,youwill turnthecalculatoron,write “HI”
on thescreen,andturn thecalculatorbackoff.

Important: If you havedonethe above example, your calculator now shows
"HI" in theupperleft cornerwhenyouturn it on. Thisis meaninglessto your
calculator, sopress�����CLEAR to get rid of it before youdo anythingelse.

Example0.3:
This exampleillustrateswhatI meanby "optionchosenfrom amenu".

Keystrokes:�����MATH ��	��2 �����7 �� ��) �� ��ENTER

This sequenceevaluatesthe cuberoot of 27 andprints the answer(3) on the
screen.

Note to the Student

Thisbookletshouldbeviewedasawork in progress.Thebestresourcewehave for know-
ing what topics shouldor shouldnot be includedis you, the student. If you have any
suggestionsconcerninghow this booklet could be improved pleasetalk to your instruc-
tor or to the author (Scott MacDonaldin Building 9, Room 23, (253)566-5236,smac-
dona@tcc.tacoma.ctc.edu).Welcomesuggestionsinclude but are not limited to: topics
whichshouldbeaddedor deleted,sectionswhichcouldbemadeclearerby beingrewritten
or reworded,anditemswhich shouldbe addedto the index to make themanualeasierto
use.



Chapter 1

Intr oduction to the TI-83

1.1 The Basics

Turning the Calculator On and Off

Thebutton in the lower left handcornerof thekeypadfunctionsasboth the"on" andthe
"off" button. "On" is the primary function of the button, while "off" is the secondary
function.

Keystrokes:
To turn thecalculatoron,press��	��ON .
To turn thecalculatoroff, press�� ��2nd OFF

Controlling the Brightnessof the Screen

Sometimes,especiallyif your batteriesarelow, thedisplayon your screenmaybesolight
thatit is difficult or impossibleto read.This is actuallyquiteeasyto fix.

Keystrokes:
To make the displaydarker, press�� ��2nd , thenpressAND HOLD �� �� until
thedisplayis thedesireddarkness.
To make thedisplaylighter, press�� ��2nd , thenpressAND HOLD �� ��! .

The HomeScreen

The"home" screenis thescreenon which mostcalculationsaredone. This is thescreen
thatthecalculatordefaultsto whenyouturn it on(unlessit wentoff by itself, thenit returns
to the screenit wason whenit went off). What screenyou areusingwhenyou begin a
keystroke sequencedetermineswherethe result is placed. If you are,for example,in the
"Y=" screen(seeChapter2) whenyouperformthekeystrokesto computeanabsolutevalue,
thenthefunction"ABS(" is placedin thedefinitionof whatever functionyouwereediting,

1



2 CHAPTER1. INTRODUCTIONTO THE TI-83

andnot on thehomescreen.It is thusquite importantthat you returnto thehomescreen
from wherever you areif you wish to performcalculations.To returnto thehomescreen,
yousimply"quit" whatyouaredoing.

Keystrokes:
To returnto thehomescreen,press"#	$%2nd QUIT .

BasicCalculations

Using theTI-83 for basiccalculationis relatively straightforward. TheTI-83 understands
theorderof operations,soyou simply needto entertheexpressionasit appearson paper
(provided that thereareno fractionsor exponents—ifthesearepart of your calculation,
thenseesections1.4and1.3). The "# $%ENTER key takestheplaceof an"=" sign.

Example1.1:
To compute& 31' 65 ( 21' 68) 2, press"# $ %( "# $%3 "# $%1 "# $%* "# $%6 "# $%5 "# $%+ "# $%2 "# $%1 "# $%* "# $%6 "# $%8"# $ %) "# $%x2 "# $%ENTER

CAUTION: YouMUST usethe "# $%+ key , below "# $%- andabove "# $%+ . for

subtraction.The "# $%(-) key , to the left of "# $%ENTER . is the negative sign! The
calculatorinterpretsthesetwo buttonsdifferently!

Thecorrectansweris 99' 4009.

Notice the useof the "# $%x2 key in the above example. This key is a specialmath
functionkey. Notethatit only enterstheexponent2 on thescreen,not theentireexpression
x2. Anytimeyou wantto squaresomething,enterthesomething,thenpress"# $%x2 .

Finding Commonly UsedFunctions

Many commonlyusedmathfunctionsaretheprimaryfunctionof keys on thekeypad,but
many moreareavailableusingtheMATH menu. To accessthis menu,press"# $%MATH . When
youpressthiskey, themenushown below shouldappearon yourscreen.
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Themostcommonlyusedfunctionsfrom thismenuare , which convertsthe

entry to a fraction (if possible), , which cubesthe entry (just like /0	12x2 squaresthe

entry),and , which takesthecuberootof anentry.

TheabsolutevaluefunctionisunderMATH/NUM andis . 3 TogettheMATH/NUM

menu,press/0 12MATH , then /0 1 24 . 5
1.2 Using the Calculator’ s Memory

Storing a Value for Later Use

It is oftenusefulto storetheresultof a lengthycalculationsoyou canusetheexact result
without mucheffort at a latertime. This processis not particularlydifficult. Your calcula-
tor hasmany "memories" (at least26–onefor every letter in the alphabet).Theseareall
accessedthesameway.

Keystrokes:
To storethevalue7.12976355as"K", press/0 127 /0 126 /0 121 /0 122 /0 129 /0 127 /0 126 /0 123 /0 125 /0 125 /0 12STO

4 /0 12ALPHA 78 7878 K9: 9: 9:/0 12ENTER

Keystrokes:
To storetheresultof thelastcalculationas"A" for lateruse,press/0 12STO
4 /0 12ALPHA 78 7878 A9: 9: 9:

At this point, your screenwill show Ans ; A. Press/0 1 2ENTER , andthe previous
answeris storedin memory"A".

Usinga Stored Value

To useavalueonceit is stored,yousimplyneedto replacethevaluein theexpressionwith
theletteryoustoredthevalueunder.

Keystrokes:
If youhavestored7.12976355as"K", thento compute23 < 7 = 129763552, press/0 122 /0 123 /0 12> /0 12ALPHA 78 78 78 K9:9: 9: /0�12x2 /0 1 2ENTER

(Theanswershouldbe1169= 17115).

1.3 Exponents

EnteringexponentsusingtheTI-83 is not difficult, but theprocessis not immediatelyob-
vious to someonewho is not a mathematicianor a computerperson.Theexponentkey is/0 12? . Thereasonfor this symbolis thatmathematicswrittenon asingleline (i.e.,without
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superscripts)usesthisnotationto indicateanexponent.For example,to indicate"3 @ 3", we
usuallywrite "32", but if we don’t have the option of writing superscripts,thenwe write
"3A 2".

Example1.2:
To compute25, pressBC�DE2 BC	DEF BC	DE5 BC DEENTER . Thecorrectansweris 32.

Example1.3:
Thento compute35B4, pressBC	DE3 BC	DE5 BC	DEB BC	DEF BC�DE4 BC DEENTER .

The sameprocesscanbe usedfor squaring(raisingto the secondpower) andcubing
(raisingto thethird power)things,too,but thereareprettiermethodsfor theseverycommon
powers. To squaresomething,usethe BC DEx2 key. To cubesomething,usetheMATH menu
option .

Keystrokes:

G To squareanumber, enterthenumberthenpressBC DEx2 andpressBC DEENTER .

G To cubea number, enterthe numberthen pressBC�DEMATH and pressBC D EENTER .G To raiseanumberto any power, enterthenumber, pressBC	DEF , thenenter
theexponentandpressBC DEENTER .

If you want to raise10 to a power, you cando that by eitherfollowing thedirections
above,or by pressingBC DE2nd 10x .

Example1.4:
Supposeyouwantto compute10H 3.

PressBC DE2nd 10x BC DE(-) BC	DE3 BC D E)

Yourcalculatorscreenwill show I J ALK - MON . PressBC D EENTER toseethat10H 3 P 0Q 001.

Theothernumberthatcanberaisedto apowerby useof aspecialkey is thenumbere. e
is anirrationalnumberwhich is approximately2Q 718281828454590. It is usedin Math111
(andreal life) in modelsfor suchthingsascontinuouslycompoundedinterest,population
growth, andradioactive decay. To raisee to a power, you have two options: eitherpressBC DE2nd e BC�DEF andentertheexponent(usingparentheses,if necessary—seesection1.4)
or pressBC DE2nd ex andentertheexponent.

Example1.5:
Find e6 R 2. Roundto 4 decimalplaces.
To do this, I will usethefirst methodmentionedabove.
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PressST�UV2nd e ST UVW ST UV( ST UV6 ST UVX S T UV2 ST UV) ST UVENTER . (The useof
parentheseshereis explainedmorein section1.4.)

We cannow seethat e6 Y 2 Z 162754[ 7914. Pleasenote that, despitethe fact
that theseareall of the decimalplacesthat the calculatorshows, it is still an
approximation!

Example1.6:
Now do thesameusingthesecondmethod.

PressST	UV2nd ex ST UV6 ST UVX ST UV2 ST UV) ST UVENTER

Again,we find thate6 Y 2 Z 162754[ 7914.

1.4 UsingParentheses

TheTI-83 is agreatcalculatingmachine,but it hasits drawbacks.Oneof thesedrawbacks
is that it cannotexpressmathematicsexactly the way it appearson paper. For example,
whena mathematicianwishesto expressthe fraction"three-fifths", heor shewrites"3

5
".

The TI-83 is incapableof writing a fraction in this way sinceall expressionsarewritten
on a singleline. Theway thecalculatorcompensatesis by writing fractionshorizontally,
say, "3/5" asopposedto theusual"3

5
". This is fine aslong asall you want to write is the

fraction,but canbeambiguous.\ Doestheexpression"1/5+x" mean" 1
5] x

" or "1
5 ^ x"?_

Unfortunately, calculationssuchastheoneabove areall too commonin real life. One
formulathatis commonlyusedis theformulafor futurevalueof anincreasingannuity:

A ` M
\ 1 ^ r

m _ mt a
1

r
m

Plugsomenumbersin for M, r, m, andt, andyouhave acalculationof exactly this type.

Example1.7:

EvaluatetheformulaA ` M
\ 1 ^ r

m _ mt a
1

r
m

for M ` 500b r ` 0[ 07b m ` 12b andt `
20.
In normalnotation,we write

A ` 500 c \ 1 ^ 0d 07
12 _ 12Y 20 a

1
0d 07
12

b
but how do we get the calculatorto computethis? The following keystrokes
will do it:

Keystrokes:ST UV5 ST UV0 ST UV0 ST UVX ST UV( ST UV( ST UV1 ST UV+ ST UV0 ST UVe ST UV0ST UV7 ST UVf ST UV1 ST UV2 ST UV) ST UVW ST UV( ST UV1 ST UV2 ST UVX ST UV2ST UV0 ST UV) ST UVg ST UV1 ST UV) ST UVf ST UV( ST UV0 ST UVe ST UV0 ST UV7ST UVf ST UV1 ST UV2 ST UV) ST U VENTER



6 CHAPTER1. INTRODUCTIONTO THE TI-83

Yourscreenwill displaythefollowing:

Every oneof theextra parenthesesis NECESSARY. If evenonegetsleft out,
thenyouranswerwill notbecorrect!

Importantthingsto noteabouttheabove example:

h Thereareparentheseswhichenclosethenumeratorof thefraction.h Thereareparentheseswhichenclosethedenominatorof thefraction.h Thereareparentheseswhichenclosetheexponent.

Thebasicrulesareasfollows:

h If the numeratorof a fraction consistsof mathematicaloperations,enclosethe nu-
meratorin parentheses.This is especiallycritical if thenumeratorincludesaddition
or subtraction.h If thedenominatorof a fractionconsistsof mathematicaloperations,enclosethede-
nominatorin parentheses.This is ALWAYS critical.h If anexponentcontainsmathematicaloperations,encloseit in parentheses.h If a root containsmathematicaloperations,enclosetheradicandin parentheses.h If anabsolutevalueexpressioncontainsmathematicaloperations,enclosetheexpres-
sionin parentheses.h IF YOU ARE NOT SUREWHETHERYOU SHOULD USEPARENTHESESOR
NOT, USETHEM.

That last rule is important. The TI-83 doesn’t careif you enter" i 3j k i 5j " or "3k 5".
Thesearethesame.However, "3k 5 l 2" is NOT thesameas"3k i 5 l 2j ". (Thefirst gives
ananswerof "3

5 m 2 n 1o 2", while thesecondis " 3
5 p 2 n 0 o 3".)

Anotherfrequentlyarisingsituationwhich requirestheuseof parenthesesis themul-
tiplication of a fraction anda variable. The expression"3

5x" MUST have parenthesesif
written on a singleline. " i 3k 5j x n 3

5x", while "3k 5x n 3
5x
". TheTI-83 andtheTI-86 will

allow you to getaway with leaving theparenthesesout in this situation,BUT DON’T. It is
a badhabit to get into, andcouldcomebackto hauntyou in thefuture. Besides,it makes
your work hard to follow if someoneelseis looking at your screenor if you write your
fractionshorizontally. (This is impropernotation,by theway, but if you MUST do it, then
useparenthesesasif you wereenteringinformationinto yourcalculator.)
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q Whenmultiplying a fractionby a variable,you shouldenclosethefractionin paren-
theses.This is especiallyimportantif you areusingany calculatorother than the
TI-83 or theTI-86.



Chapter 2

Graphing

2.1 The Basics

In this class,we only useoneof theTI-83’s severalgraphingmodes.Themodewe useis
the"Function" mode.This modeis theonethattheTI-83 is in whenyou take it outof the
package,soyou shouldnot have to explicitly setit. In caseit is not in "Function" mode,
pressrs	tuMODE rs tuv rs tuv rs tuv rs t uENTER rs tu2nd QUIT .

Graphing OneFunction at a Time

Oncein functionmode,you will want to enterthefunction to begraphed.Pressthe wxzy{Y=

key. Thisbringsup thescreenshown below:

EnterthefunctionasY | , thenpresswxzy{GRAPH. Whenenteringa function,the rs tuX,T,θ,n button
is usedto enterthe variable. This variableis ALWAYS X on the calculator, regardlessof
whatit is calledin theproblem.

Example2.1:
Graphthe function f } x~�� x2. Presswx y{Y= rs tuX,T,θ,n rs tux2 wx y{GRAPH. The resulting
graphshouldlook like: � if it doesn’t, presswxzy{ZOOM andselect �

8



2.1. THE BASICS 9

Whenyou aredonegraphinga particularfunction,go to that function in the function
entryscreenandpress��	��CLEAR .

Example2.2:
Graphthefunctionq � 3p � 5.

To do this, we mustfirst recognizethatq is a functionof p. In otherwords,q
in this function is playing the role thaty usuallydoes,while p is playing the
roleof x.
Press��z��Y= . If thereis anything enteredas ��� , press�� ��CLEAR . Now we enter

thefunctionby pressing�� ��3 �� ��X,T,θ,n �� � �� �� ��5 . Now graphthefunctionby
pressing��z��GRAPH. Thegraphbelow shouldresult.

Graphing Two or Mor eFunctions at Once

It is oftenusefulto beableto graphmorethanonefunctionon thescreenat thesametime.
Somepossiblereasonsfor this areto comparetheshapesof differentgraphs,to seewhich
functionincreasesfaster, or to seewherethegraphsintersect.Theneedto graphmorethan
onefunction at a time is the reasonthat the function entry screenallows you to enterup
to 10 functions(only 7 show at a time, but if you scroll down by holdingdown the �� ���
button,thenyoucanseefunctionsnumbered8, 9 and0). Generally, youwon’t graphmore
thantwo or threeata time,asmoremakesthescreenprettycluttered.

To graphmorethanonefunction, simply enterthe first function as ��� , the secondas��� , andsoon. Whenyou aredoneenteringfunctions,press��z��GRAPH, andthecalculatorwill
draw ��� followedby ��� , etc.

Graphing a Piecewise-DefinedFunction

Therearereally two waysto grapha piecewise-definedfunction. Both methods,however,
requirethat you first take the calculatorout of the default "connected" mode. To do so,
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press��	��MODE ��	��� ������ ��	��� ��	��� �� ��� �� ��ENTER . This will cause"Connected" to beun-
highlightedand"Dot" to behighlighted.Yourcalculatorwill now notconnectall thepoints
it draws whengraphinga function.Press�� ��2nd QUIT to returnto thehomescreen.

Method 1: Thefirst methodof graphinga piece-wisedefinedfunctionis to entereach
piece(alongwith it’srestriction)asaseparatefunction.Theinequalities� , � , � , and � are
found in theTEST menu.This is accessedby pressing�� � �2nd TEST . � TEST is thesecond
functionof ��	��MATH � .

Example2.3:

Graphthefunction f   x¡£¢ ¤ x2 if ¥ 3 � x � 1

x ¦ 1 if x � 1
To do this,first put thecalculatorin "dot" mode(seeabove), thenpress§¨z©ªY=

andenterx2   ¥ 3 � x¡   x � 1¡ for «�¬ asfollows:

�� � �X,T,θ,n �� ��x2 �� ��( �� ��(-) ��	��3 �� ��2nd TEST �� ��X,T,θ,n �� ��) �� ��( �� ��X,T,θ,n �� ��2nd

TEST �� � �1 �� ��)

NOTE THAT THE RESTRICTIONIS BROKEN INTO TWO PIECES.This
will notwork if you try to enter ¥ 3 � x � 1 all atonce.

Now move to «�­ andenter   x ¦ 1¡   x � 1¡ by pressing

�� � �( �� ��X,T,θ,n ��	��+ ��	��1 �� ��) �� ��( �� ��X,T,θ,n �� ��2nd TEST �� ��)

NOTE THE PARENTHESESAROUND "x ¦ 1"! Without them,thisdoesnot
work.

Press§¨ © ªGRAPH, andyoushouldgetthegraphshown below:

Thedottedaspectof theparabola(left partof thegraph)is becausethecalcu-
lator is in "dot" mode.In reality, all of thosepointsshouldbeconnectedwith
asmoothcurve.

Method 2: Method2 differsfrom method1 in thatthefunctionis notenteredin pieces.
Instead,it is enteredasa singlefunctiondefinedasthesumof all of thepieces(including
restrictions).This is notphrasedvery well, soseethefollowing example.
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Example2.4:
Toobtainthesamegraphasin thepreviousexample,putthecalculatorin "dot"
mode,press®¯z°±Y= andenterthefollowing as ²�³ :´µ	¶·
X,T,θ,n

´µ ¶·
x2
´µ ¶·

(
´µ ¶·

(-)
´µ ¶·

3
´µ ¶·

2nd TEST
´µ	¶·
X,T,θ,n

´µ ¶·
)
´µ ¶·

(
´µ�¶·
X,T,θ,n

´µ ¶·
2nd

TEST
´µ ¶·

1
´µ ¶·

)
´µ ¶·

+
´µ ¶·

(
´µ	¶·
X,T,θ,n

´µ ¶·
+
´µ ¶·

1
´µ ¶·

)
´µ ¶·

(
´µ	¶·
X,T,θ,n

´µ ¶·
2nd

TEST
´µ ¶·

1
´µ ¶·

)

This looks pretty nasty, but it simply enters²�³�¸ x2 ¹ º 3 » x¼ ¹ x ½ 1¼�¾ ¹ x ¾
1¼ ¹ x ¿ 1¼ . Whenyoupress®¯ °±GRAPH, youshouldgetthesamegraphasbefore.

NOTE: Whenyouaredonegraphingpiece-wisedefinedfunctions,returnthecalculator
to "connected" modeby pressinǵ

µ ¶·
MODE

´µ ¶·À ´µ ¶·À ´µ ¶·À ´ µ ¶·À ´µ ¶ ·
ENTER .

Deselectinga Function for Graphing

On occasion,you may wish to have a function enteredin the function list, but you don’t
want to graphthat function. Most often this occurswhen you know that you’ll needto
graphthe function later, but you don’t needthegraphnow andyou don’t want to have to
re-enterit whenyouneedit. In thiscase,youwill wantto "deselect" thefunctionandthen
"reselect" it whenyouwantto seethegraph.

Keystrokes:
To "deselect" a function, move to that function in the function list by using´µ ¶·À and/oŕ

µ ¶·Á , thenpresś
µ ¶·Â to movethecursorontothe"===" andpress´µ ¶·

ENTER to deselect.The"===" indicatingthatthefunctionwill notgraphwhenthe®¯ °±GRAPH buttonis pressed.

Keystrokes:
To"reselect" adeselectedfunction,performthesamekeystrokesasaboveuntil
the"=" is highlighted.

TRACEing a Graph

Whenyouhave thegraph(s)of oneor morefunctionsdisplayedon thescreen,youcanuse
the TRACE function to move alongthegraphandseex andy valuesat variouspointson
thegraph.To do so,pressthe ®¯ °±TRACE button. A crosshairappearson oneof thegraphs(the
equationfor thecurrentgraphappearsin theupperleft cornerof thegraphwindow). The
bottomleft cornercontainsthecurrentx-coordinateandthecenterof thebottomcontains
thecurrenty-coordinate.Usethe

´µ ¶·Â and
´µ ¶·Ã buttonsto movealongthecurrentgraph.

If you have morethanoneactive graph,thenyou canusethe
´µ ¶·Á and

´µ ¶·À buttonsto
changegraphs.
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2.2 Parenthesesand Graphing

Theuseof parentheseswhenenteringfunctionsfor graphingfollows thesamebasicrules
asfor calculations(seesection1.4):

Ä If the numeratorof a fraction consistsof mathematicaloperations,enclosethe nu-
meratorin parentheses.This is especiallycritical if thenumeratorincludesaddition
or subtraction.Ä If thedenominatorof a fractionconsistsof mathematicaloperations,enclosethede-
nominatorin parentheses.This is alwayscritical, evenif thenumberson thebottom
areto bemultiplied.Ä If anexponentcontainsmathematicaloperations,encloseit in parentheses.Ä If a root containsmathematicaloperations,enclosetheradicandin parentheses.Ä If anabsolutevalueexpressioncontainsmathematicaloperations,enclosetheexpres-
sionin parentheses.Ä Whenmultiplying a fractionby a variable,you shouldenclosethefractionin paren-
theses.This is especiallyimportantif you areusing any calculatorother than the
TI-83 or theTI-86.Ä IF YOU ARE NOT SUREWHETHERYOU SHOULD USEPARENTHESESOR
NOT, USETHEM.

Example2.5:

Supposeyouwantedto graphthefunction f Å xÆÈÇ x É 3
5 Ê x

. Youcouldtry entering

it into thecalculatorusingthekeystrokesËÌ�ÍÎ
X,T,θ,n

ËÌ ÍÎ
+
ËÌ ÍÎ

3
ËÌ ÍÎÏ Ë Ì ÍÎ

5
ËÌ ÍÎÐ ËÌ	ÍÎ

X,T,θ,n

This resultsin the screendisplay ÑÒÉÔÓOÕ Ö�ÊÒÑ , which, in normalnotation,is

x É 3
5
Ê x. This is bad.

Whatweneedis somewayto tell theTI-83 thattheentirex É 3 is ontopof the
fractionandthat theentire5 Ê x is on thebottom. Theansweris parentheses.
Insteadof thekeystrokesabove, typeinËÌ Í Î

(
ËÌ	ÍÎ
X,T,θ,n

ËÌ ÍÎ
+
ËÌ ÍÎ

3
ËÌ ÍÎ

)
ËÌ ÍÎÏ ËÌ ÍÎ

(
ËÌ ÍÎ

5
ËÌ ÍÎÐ Ë Ì�ÍÎ

X,T,θ,n
ËÌ ÍÎ

)

Thescreendisplaythis time is Å ÑÒÉÔÓ Æ ÕOÅ Ö�ÊÒÑ�Æ , which is whatwe wanted.

If youomit theparentheseswhichenclosethetop andthebottomof a fraction,youare
NOT goingto gettheoutputyoudesire.Comparethetwo graphsin example2.6, below.

Example2.6:

A homework exerciseasksstudentsto graphthe function f Å xÆ×Ç 3x É 1
x Ê 2

on

their calculators.StudentA entersthefunction
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Ø�Ù�ÚÜÛ ÝÒÞ×ß à Ýâáâã
His graphlookslike

StudentB entersthefunctionØ�Ù�Ú�ä Û ÝÒÞ×ß å à�ä ÝâáâãOå
His graphlookslike

Thetruegraphlookslike

-10 -8 -6 -4 -2 0 2 4 6 8 10

-10

-8

-6

-4

-2

0

2

4

6

8

10

Why is the first graphwrong? Sincethe studentforgot to put parentheses
aroundthe numeratorand aroundthe denominatorof the fraction, what he

really graphedwasthefunctiong
ä
x
å�Ú

3x
Þ 1

x

á
2. As you cansee,thegraph

is really quitedifferent.

Example2.7:
Graphthefunctiony

Ú 2
3x
á

5.

If we didn’t think aboutit, we might begin by pressingæçzèéY= andenteringthe
functionas êëíìî2 êë ìîï êëðìî3 êë ìîX,T,θ,n êë ìîñ êëíìî5 . While theTI-83 andTI-86 will allow
you to getaway with this sloppy method,mostothercalculatorswill not—so
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avoid it.

Instead,put parenthesesaroundthe fraction: òó�ôõ( òó ôõ2 òó ôõö òó ôõ3 òó	ôõ)òó ô õX,T,θ,n òó ôõ÷ òó ôõ5 . Theresultinggraphshouldbethesameregardlessof what
calculatoryou areusing.

2.3 Adjusting the Field of View

The WINDOW Screen

Pressthe øùzúûWINDOW key. Thescreendisplayedshouldlook like

If your screendoesn’t look like this, try pressingøù úûZOOM , selecting , and
pressingøù úûWINDOW again.

This first threelinesof thescreen(afterWINDOW) aretelling you that the left sideof
the graphingscreenis at x üþý 10, the right side is at x ü 10, andthe tick markson the
x-axis occurevery oneunit. The next threelines tell you that thebottomof the graphing
screenis at y üÿý 10, thetop is at y ü 10,andthetick markson they-axisoccurevery one
unit.

NOTATION: From here on out, I will use the notation X: � Xmin,Xmax;Xscl � and
Y: � Ymin,Ymax;Yscl � to talk aboutthe entrieson this screen.The entriesfor the standard
window shown above, then,areX: � -10,10;1� andY: � -10,10;1� .

Example2.8:
Graphthe function y ü x2 on the standardwindow (i.e., don’t changeany of
thesettingsshown above). Youshouldgetthegraphshown below.

PressøùzúûWINDOW, changethe entriesto X: � -3,3;1� and Y: � 0,10;1� , andpressøù úûGRAPH.
Notethechangein thegraph.Thex-axisnow only goesfrom ý 3 to 3 andthe
y-axis from 0 to 10. Noticehow many tick marksareon eachaxisnow (6 on
thex-axisand10 on they-axis).
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Whenyou aredonewith theprevious view, press�����WINDOW againandchangethe
entriesto X: � -3,3;.5� andY: � 0,10;2� . Press�� ��GRAPH. Now thereare12 tick marks
on thex-axis(at 	 3, 	 2 
 5, 	 2, 	 1
 5, 	 1, 	 0 
 5, 0 
 5, 1, 1
 5, 2, 2
 5, and3—the
marksat 	 0
 5 and0
 5 aremostlyhiddenby thegraph).Thereare5 tick marks
on they-axis(at 2� 4 � 6 � 8� and10).

It is agoodideawhenyouaredoneto alwaysreturnthewindow to thestandardsettings
X: � -10,10;1� andY: � -10,10;1� . Thatwayyouarealwaysstartingin thesameplace.

The ZOOM Menu

Sometimestherearefeaturesof a graphthatyou would like a closerlook at,but you don’t
know exactlywhatvaluesto enterin theWINDOW screento getthedesiredresults.This is
wherethefunctionsof theZOOM menucancomein handy. Pressthe �� ��ZOOM key. Themenu
displayedshouldlook like

Thearrow in placeof thecolonfor option7 tells you thattherearemoreoptions.Press
andhold �
���� to seethelastthreeoptions(numbered8, 9, and0).

You won’t usemostof theoptionson this menuin Math 111,but therearea few that
youmayfind useful:

You canusethis optionto draw a rectangularbox arounda partof thegraphthat
you wanta closerview of. After selectingthis option,usethearrow keys to move to
the top left cornerof thebox you wantandpress�
 � �ENTER , thenusethearrow keys to

move to thebottomright cornerof theboxyouwantandpress�
 ��ENTER .

This option allows you to zoomin on the graphat a particularpoint. After
selectingthis option,usethearrow keys to move thecursorto thepoint on thegraph
thatyouwould like to bethecenterof thenew, zoomedgraphandpress�
 ��ENTER .
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You mayhave noticedthat thescreenis wider thanit is tall. Dueto this and

otherproblemscausedby using , graphscanbecomeverydistorted.A circle�
graphedon thestandardviewing window lookslike this:

The fact that it doesn’t touchthex-axis is troubling,but not thepoint. Thepoint is
thatit lookslike anellipsebecauseit is longerthanit is tall. The option
cansave theday. It "squares" thescreensothattheunitsarethesamelengthin both
thex andthey directions.Theresultof selecting on thisgraphis:

Thegraphstill doesn’t touchthex-axis,but wecan’t doanythingaboutthat.At least
theshapeis morecircle-like now.

This optionreturnstheview to thestandardviewing window � X: � -10,10;1�
andY: � -10,10;1� � .

This option is intendedfor usewhenyou don’t know what valuesto enter
for Ymin andYmax. If you selectthis option, the calculatoraccessesthe Xmin and
Xmax asdisplayedontheWINDOW screen,thencomputesYmin andYmax to display
asmuchof the graphof eachactive function aspossible.Note: does
not changethe Yscl setting,so you may needto do so by handin order to have a
meaningfuly-axis. THIS OPTION SHOULD ONLY BE USED IF YOU KNOW
THE BASIC SHAPEOF THE GRAPH(S)IN QUESTION. If you don’t know the
basicshape,thenit is difficult to know if theresultis actuallyusefulor not.

2.4 AdvancedGraphing Techniques

Evaluating a Function

Onedrawback of TRACE that you will discover very quickly is that you cannotcontrol
exactly whatvaluesof x it goesto. Thevaluesit displaysaretheonesthatit just happened�

Thecircle is graphedby usingtheequations������� �  !�"$#&% ' and � % � - � �  !�"$#(% ' .
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to computein theprocessof drawing thegraph.With rareexception,thesevaluesarenot
theonesyou want. It is, however, not a difficult taskto find thevalueof a function. There
aretwo methods:

Using TRACE

Usethecalculatorto draw thegraphof the function in questionso that thevalueof x
thatyouwantto useis betweenXmin andXmax. Press)*�+,TRACE andthenenterthevalueof x.

Example2.9:
Supposeyouwish to evaluateF - x.�/ 2x3 0 3x2 1 x 0 1 for x / 0 4.

Since 0 4 is between0 10 and10, thestandardwindow (seesection2.3) will
do. Graphthis function, press)*�+,TRACE 23�45(-) 23 454 23 45ENTER . The bottomof the
screenreads67/ -8:97/ - ; <�; , meaningthatF - 0 4.�/ 0 181.

Without Using TRACE

The secondmethodis morealgebraicin natureandusesfunction notation. Enterthe
functionyouwish to evaluateasoneof thefunctionsin thefunctionentryscreenandreturn
to thehomescreen.ThenusetheVARS/Y-VARS/Function menuto choosetheappropriate
functionandevaluateit usingthe f - x. notation.

Example2.10:
EvaluateG - t .�/ 4t2 0 2t 1 1 for t / 15.

Press)*�+,Y= andenterthefunction (with X insteadof t, of course)as 9>= , then
press23 452nd QUIT to returnto thehomescreen.

Now press23 45VARS 23 45? (to move to theY-VARS menu),select ,

thenselect . Thisputs 9>= on thescreen.

Next, press23 45( 23 451 23 455 23 45) andpress23 45ENTER .

Wenow seethatG - 15.�/ 871.

NOTE: This problemcan also be doneusing the methodshownin the last
example, but youwouldhaveto adjusttheviewing windowfirst sothat 15 lies
betweenXmin andXmax. Seesection2.3for howto do this.

The CALCULATE Menu

Press23 452nd CALC (locatedon the )* +,TRACE key). This bringsup thefollowing menu:
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This is anothermenuthatyouwill notusea lot of in Math111,but someof theoptions
areextremelyuseful.

This option canbe usedto find the x-interceptsof a graph. Whenyou choose
this option, thegraphis redisplayedwith thequestion"Left Bound?" At this point,
you shouldenteran x valuewhich is a little bit lessthanthe suspectedx-intercept.
Thecalculatorthenasks"RightBound?" Enteranx valuewhich is a little bit greater
thanthesuspectedx-intercept.Finally, thecalculatorasks"Guess?". Entera value
betweenthoseenteredfor "LeftBound" and"RightBound".

Example2.11:
Graphthefunctiony @ x3 A x A 1 on thewindow X: B -5,5;1C andY: B -5,5;1C .
Thereis anx-interceptbetween1 and2. Wewill usethe function
to find thisx-intercept.

PressDEGFH2nd CALC andselect .

Whenthecalculatorasks,"Left Bound?", pressDE FH1 to tell thecalculator
thattheinterceptis greaterthan1.

Whenthecalculatorasks,"Right Bound?", pressDE FH2 tell thecalculator
thattheinterceptis lessthan2.

When the calculatorasks,"Guess?", pressDE FH1 DE FHI DE FH3 to guess
1 J 3.

The calculatorgives the following display, showing that the x-intercept
occurswhenx K 1 J 324718.

If a functionhasa local minimumvaluebetweenXmin andXmax, thenthis
optioncanbeusedto find theminimumvalue.

Example2.12:
Graphthefunctiony @ x3 A x A 1 on thewindow X: B -5,5;1C andY: B -5,5;1C .
Thereis alocalminimumbetween0and1,sowewill usethe
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functionto find it.

PressLMGNO2nd CALC andselect .

Whenthecalculatorasks,"Left Bound?", pressLM NO0 to tell thecalculator
thattheminimumoccursat avalueof x greaterthan0.

Whenthecalculatorasks,"Right Bound?", pressLM NO1 to tell thecalcu-
lator thattheminimumoccursatavalueof x lessthan1.

Whenthecalculatorasks,"Guess?", pressLM NOP LM NO5 to guessthat the
x-coordinateat theminimumis 0 Q 5.

The calculatorgives the following display, showing that the minimum
valueis y RTS 1 Q 3849andoccurswhenx R 0 Q 57735266.

Justlike , exceptthatit findsa localmaximumvalueif oneexists.

Thisoptioncanbeusedto find theintersectionpoint(s)of two graphs.

Example2.13:
Graphthe functions f U xVXW x3 S x S 1 andg U xVXW 2 S x on the window
X: Y -5,5;1Z andY: Y -5,5;1Z . Thesegraphsintersectin thefirst quadrant.We
will usethe functionto find thepoint of intersection.

PressLM NO2nd CALC andselect .

Thecalculatorasksthequestion,"First Curve?" Answerthis questionby
using LM NO[ and/or LM NO\ to move onto the graphof f (the formula will
appearin theupperleft cornerof thewindow) andpressingLM NOENTER .

Thecalculatorthenasksthequestion,"SecondCurve?" Answerby usingLM NO[ and/orLM NO\ to moveontothegraphof g andpressingLM NOENTER .

Thecalculatornow asksfor a guess.It looks like thex-coordinateof the
point of intersectionis nearx W 1Q 5, soenterLM NO1 LM NOP LM NO5 andpressLM NOENTER .

Thecalculatordisplaysthefollowing, indicatingthattheintersectionpoint
is at x R 1 Q 4422496andy R 0Q 55775043.
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Graphing Linear Inequalities

NOTE: Shadingin thissectionis accordingto theconventionin thetext Finite Mathemat-
ics & Calculus Applied to the Real World , by Stefan WanerandStevenR. Costenoble.
(This is thetext usedin Math 111andMath 112atTCC.)

Bring up thefunctionentryscreenby pressing]^�_`Y= .

The beforeeachfunction is actuallyan indicationof the currentdrawing modefor
the function. This canbe changedby pressingabGcde ab�cde to move the cursorto the
andpressingab cdENTER . Pressab c dENTER repeatedlyto cycle throughtheentirelist. Theinteresting
possibilitiesare:

(or connected) In thismode,all graphsaredrawn with all plottedpointsconnectedwith
a relatively smoothcurve. This is thedefault mode,andif you pressclearto deletea
function,it will automaticallygobackto thismode.

(or thick lines) In this mode,the lines connectingtheplottedpointsarethicker. This
modeis usuallyusedto helptell two graphsapart,or seeif oneis drawn directly on
topof theother.

(or shadeabove) In thismode,thegraphis drawn asusual,but shadingextendingfrom
thecurve to thetopof thescreenis alsodrawn in.

(or shadebelow) Sameasshadeabove, exceptthattheshadingis below thecurve.

(or dotted) In this mode,the pointsplottedby the calculatorarenot connected.It is
impossibleto seethedifferencebetweenthis andconnectedmodeunlessthegraph
increasesor decreasesrapidlyat somepoint. (Suchas f f xg�h 1

1i x.)

Theothertwo optionscanbeignoredfor now.
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How doesthis all apply to linear inequalities?For starters,whenshadinga linear in-
equality(assumingtheline is NOT vertical),it is only necessaryto determinewhetherone
shouldshadeabove theline or below theline. To do this,put thelinearinequalityin slope-
interceptform. If theinequalitysaysy jlk k k or y mnk k k , thenshadebelow. If theinequality
saysy olk k k or y pnk k k , thenshadeabove.

Example2.14:
Graphthelinearinequality3x q 2y p 4.

Solvingfor y, we gety mnq 3
2x q 2. (Noticethat the inequalityreverseddirec-

tion becauseI have to divide by q 2.) This tells methat I wantto shadebelow
theline.

Pressrs�tuY= andenter- v w x y z {|q|y under }$~ . Next, press��G��� until the cur-
sor is blinking underthe symbolat the far left sideof the screennext to }>~
andpress�� ��ENTERuntil shows. (If you accidentallygo pastit, keeppressing�� ��ENTERandit will comearoundagain.)Now pressrs�tuGRAPH.

If you aregraphingon thestandardwindow, you shouldget the following re-
sult:

Thedifficulty in graphingsystemsof inequalities,then,is thatmany suchsystemsin-
cludean inequalityof the form x m a or x p a. This is a problembecausethe boundary
line is vertical andwhenin functionmodetheTI-83 cannotgraphvertical lines. We will
not changemodes.Instead,we will fool thecalculatorby graphinga VERY steepline that
looks,for all intents,like a vertical line. In this way, we can"cheat" andgeta reasonable
approximationof thegraphof thesystem.

Example2.15:
Graphthelinearinequalityx m 2.

Do thisby entering- � � � � � ��v {|q|y z andshadingbelow.

In general,youcangraphaninequalityof theseformsby graphingy �lq 100� 000v x q az
andshadingbelow if theinequalityis " m " andshadingabove if theinequalityis " p ".

Example2.16:
Thisis example6 onpage 248of theclasstext
Sketchtheregion of solutionsof thefollowing systemof inequalities,andlist
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thecoordinatesof all thecornerpoints.

3x � 2y � 6

x � y �n� 5

y � 4

Solvingfor y in eachof theinequalitiesabove,we get

y � 3
2x � 3

y �l� x � 5

y � 4

Thus,weentertheseinto thecalculatorasshown below:

Press�����GRAPH andyou shouldget

Wenow find thepointsof intersectionby usingtheCALCULATE/intersect func-
tion:

Press��G��2nd CALC andselect .

To find the point at the bottom of the triangle, select �>����� ��� ��� �|�|� for
the first curve and select �X X� -�|�|¡ for the second. For the guess,enter� 1. We find that the bottompoint of the triangleis at x ��� 0¢ 8 or � 4

5 and
y �n� 4¢ 2 or � 21

5 . Sothepoint of intersectionis £ � 4
5 ¤ � 21

5 ¥
Wewill now find thepointat theupperleft corner. Press��G��2nd CALC andselect

again.For thefirst curve,press�� ��¦ to select�X X� - �|�|¡ . For
thesecond,select�$§��©¨ . For theguess,enter � 8. We find that the intersec-
tion is at � � 9 ¤ 4� .
Now we find thepoint at theupperright corner. Press��G��2nd CALC andselect

onceagain.For thefirst curve, select�$���T� � � � � �|�|� andfor
thesecond,press�� ��¦ to select�X§X�7¨ . For theguess,enter4. Thecalcula-
tor shows �ª�©¨�¢ « « « « « « ¬n�7�©¨ , meaningthat the point of intersectionis at£ 14

3 ¤ 4¥ .
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Matrices

3.1 Entering and/or Editing a Matrix

Press­®G¯°MATRX. Thescreendisplayedwill look a lot (althoughnotnecessarilyexactly) like the
onebelow:

(Yourcalculatormaynothavethe"3 ± 6" or"2 ± 2" entries.Or youmighthavedifferent
entriesaltogetherin that column. That’s okay.) Notice that thereare threesubmenus:
NAMES, MATH, and EDIT. To enteror edit a matrix, you mustselectthatmatrix from the
MATRX/EDIT menu.

To edit matrix ² ³�´ , for example,press­®�¯°MATRX ­® ¯°µ ­® ¯°µ andselect . If this is
thefirst timeyouhave enteredamatrixas ² ³�´ , thenyourscreenwill show

If amatrixhasbeenenteredonyourcalculatoras ² ³�´ before,thenthedisplaywill show
thatmatrix instead.Thedisplayabove indicatesthat ² ³�´ is a1x1matrixwhoseonly entryis
"0". To change² ³�´ to a 2 ± 3 matrix, press­®G¯°2 ­® ¯°ENTER ­®G¯°3 ­® ¯°ENTER . Thescreenchanges
to show

23
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Theupperright cornernow indicatesa 2 ¶ 3 matrix, while themainpartof thescreen
shows a pictureof thematrix. · If thematrix is too wide for thescreen,thenit will simply
runoff theedgeof thescreenandwill scroll to show otherentriesif youpresş¹�º»¼ and/or¸¹ º»½ . ¾ Thebottomleft cornerof thescreenindicatesthatthecursoris on thefirst row, first
column,andtheentrythereis 0.

Enterthematrix ¿ 2 5 4À 3 1 À 1Á by pressing¸¹ º»2 ¸¹ º»ENTER ¸¹Gº»5 ¸¹ º »ENTER ¸¹ º »4 ¸¹ º»ENTER¸¹ º»(-) ¸¹ º»3 ¸¹ º »ENTER ¸¹ º »1 ¸¹ º»ENTER ¸¹ º»(-) ¸¹ º»1 ¸¹ º»ENTER .

Yourscreenshouldlook like

Notethatthebottomleft cornernow indicatesthatthecursoris in row 2, column3, and
theentrythereis À 1.

Youarenow doneenteringthismatrix. Presş¹ º»2nd QUIT to returnto thehomescreen.

Supposethat insteadof ¿ 2 5 4À 3 1 À 1Á , you meantto enter ¿ 2 5 4À 3 444 À 1Á . This is,

luckily, easyto fix.

Presş¹ º»MATRX ¸¹ º»¼ ¸¹ º»¼ and select , then usethe arrow keys to move to the

centerof thesecondrow (it reads1 andwe wantto changeit to 4). Presş¹ º»4 ¸¹ º»ENTER and
therepairis made.

Now let’saddarow to thematrix. Insteadof ¿ 2 5 4À 3 4 À 1Á , supposewewant ÂÃ 2 5 4À 3 4 À 1À 2 0 10

ÄÅ
.

To enterthenew row, presş¹ º»MATRX ¸¹ º»¼ ¸¹ º»¼ andselect . Presş¹Gº»3 ¸¹ º»ENTER ,
andthecalculatoraddsathird row. Usethearrow keys to moveto thefirst entryin thethird
row andpresş¹ º»(-) ¸¹ º»2 ¸¹ º»ENTER ¸¹Gº»0 ¸¹ º »ENTER ¸¹ º»1 ¸¹Gº»0 ¸¹ º»ENTER .
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Adding a new columnto a matrix worksin exactly thesamewasasaddinga new row,
exceptthatyou changethenumberof columnsinstead.All entriesin thenew columnwill
be"0" until youchangethem.

3.2 Matrix Algebra

First let memakeit clearthatby "Matrix Algebra", I meanmatrixaddition,subtraction,and
multiplication,scalarmultiplication,andmatrix inversion.I do NOT meanrow operations.
Row operationsarediscussedin section3.3.

Important Note: Noneof thealgebraic operationsstore theresultin thecalculator. In
otherwords,if youhavea matrixA storedin thecalculatorandyouwantto havethematrix
2A instead,youwill haveto store theresultsyourself. In this case, just pressÆÇGÈÉ2 ÆÇ�ÈÉMATRX ,
select , pressÆÇGÈÉSTO Ê ÆÇGÈÉMATRX , select , andpressÆÇ È ÉENTER . This will replacetheold
matrixA with thenew matrix2A.

Theonly trick to doingmatrix algebrais to rememberthatany matrix you wish to use
mustbechosenfrom theMATRX/NAMES menu.

Example3.1:

LetA ËÍÌ 2 4 5
1 2 3Î andB ËÍÌ Ï 2 1 Ï 15

3 Ï 2 Ï 5 Î . FindA Ð B, A Ï B, and2A Ï 5B.

EnterthematricesA ËÑÌ 2 4 5
1 2 3Î andB ËÒÌ Ï 2 1 Ï 15

3 Ï 2 Ï 5 Î into yourcalcu-

lator asmatrix Ó Ô�Õ andmatrix Ó Ö&Õ , respectively. (Seesection3.1 for how to do
this.) Whenyouaredone,pressÆÇ ÈÉ2nd QUIT to returnto thehomescreen.

We startby computingA Ð B. PressÆÇGÈÉMATRX, select , pressÆÇ�ÈÉ+ ÆÇGÈÉMATRX ,

select , andpressÆÇ È ÉENTER . Youshouldget

A Ð B ËÒÌ 0 5 Ï 10
4 0 Ï 2 Î

Now we computeA Ï B. PressÆÇGÈÉMATRX , select , pressÆÇ ÈÉ× ÆÇGÈÉMATRX , select

, andpressÆÇ ÈÉENTER . Youshouldget

A Ï B ËÒÌ 4 3 20Ï 2 4 8 Î
Finally, we compute2A Ï 5B. PressÆÇ ÈÉ2 ÆÇ È ÉMATRX , select , pressÆÇ ÈÉ×ÆÇ ÈÉ5 ÆÇGÈÉMATRX, select , andpressÆÇ ÈÉENTER . Youshouldget

2A Ï 5B ËÒÌ 14 3 85Ï 13 14 31Î
As youcanseein thelastpartof thatexample,evenscalarmultiplicationis prettyeasy.

Thenext exampleillustrateshow easyit is to invert amatrixusingyour calculator.
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Example3.2:

LetC ØÒÙ 3 Ú 2
4 1 Û . Enterthisasmatrix Ü Ý&Þ andreturnto thehomescreen.

PressßàGáâMATRX , select , andpressßà áâxã 1 ßà áâENTER . Thescreendisplays

Thedots( ä ä ä ) at theright handedgeof thescreenindicatethatthematrix runs
off the edgeof the screen.Use the ßà áâå and ßà áâæ keys to view the entire
matrix. Yourcalculatorshouldgive you theanswer

C ç 1 ØÒÙ ä 0909090909 ä 1818181818Ú:ä 3636363636 ä 2727272727Û
This,unfortunately, is not really thewaywelike to seethis typeof answer. We
would ratherseefractions. PressßàGáâMATH , select , andpressßà áâENTER .
Theanswerin fractionform is

C ç 1 ØÑÙ 1
11

2
11Ú 4

11
3
11 Û

Example3.3:

If A ØÑÙ 2 3 Ú 1
3 5 0 Û andB Øéèê 3 4

5 6
7 8

ëì
, find AB.

EnterA andB into yourcalculatoras Ü í�Þ and Ü î&Þ , respectively, thenpressßà áâ2nd

QUIT to returnto thehomescreen.

PressßàGáâMATRX , select , pressßàGáâMATRX , select , andpressßà áâENTER .
Theansweryoushouldgetis

AB ØÒÙ 14 18
34 42Û

3.3 Performing Transpositionsand Row Operations

TheMATRX/MATH menu(seebelow) allowsaccessto many operations,includingafunction
for finding thetransposeof a matrixandfunctionsfor performingrow operations.
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Transpositions

Themenuoption is usedto take thetransposeof a matrix.

Example3.4:

Let A ïÑð 1 2 3 4
5 6 7 8ñ . Find AT .

EnterAasmatrix ò ó�ô , returnto thehomescreen,andpressõöG÷øMATRX , select ,

pressõöG÷øMATRX õö ÷ øù , select , andpressõö ÷øENTER .
Theanswerreturnedby yourcalculatorshouldbe

AT ïéúûûü 1 5
2 6
3 7
4 8

ý þþÿ
Row Operations

Therow operationsareoptionsA-F of theMATRX/MATH menu.

Syntax:ref(matrix). Putsthespecifiedmatrix in row echelonform.

Example3.5:

Assumethematrix úü 2 3 � 1
3 5 0
7 8 9

ýÿ is storedas ò ó�ô .
To putthismatrix in row echelonform,pressõöG÷øMATRX õö ÷øù , select ,

pressõöG÷øMATRX, select , andpressõö ÷ø) õö ÷øENTER .

Theresultdisplayedon your screenshouldbe(you have to scroll right to

seeit all) úü 1 1 � 142857143 1 � 285714286
0 1 � 2 � 454545455
0 0 1

ýÿ
Syntax: rref(matrix). Putsthe specifiedmatrix in reducedrow echelonform.

Seetheexampleabove for useof this syntax.

Syntax:rowSwap(matrix,rowA,rowB). SwapsrowA androwB in thespeci-
fiedmatrix.

Example3.6:

Assumethematrix úü 2 3 � 1
3 5 0
7 8 9

ýÿ is storedas ò ó�ô .
Toswaprowstwo andthree,pressõöG÷øMATRX õö ÷øù , select , press
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�� ��, �� ��2

�� ��, �� ��3
�� ��)
�� ��ENTER .

Theresultdisplayedon yourscreenshouldbe��
2 3 � 1
7 8 9
3 5 0

	

Syntax:row+(matrix,rowA,rowB). AddsrowA androwB in thespecifiedmatrix

andreplacesrowB with theresult.

Example3.7:

Assumethematrix

��
2 3 � 1
3 5 0
7 8 9

	

is storedas � ��
 .

To addrows2 and3 andstoretheresultin row 2, press
�� ��MATRX
�� ��� , select

, press
�� ��MATRX , select , andpress

�� ��, �� ��3
�� ��, �� ��2�� � �)

�� ��ENTER .

Theresultdisplayedon yourscreenshouldbe��
2 3 � 1
10 13 9
7 8 9

	

IMPORTANT: Noticetheorder in which therowsare entered. Thesec-
ondrow listedis therowthatgetsreplaced.If I wantedto put theresultin
thethird row insteadof thesecond,I wouldhaveenteredthe2 before the
3.

Syntax: � row(value,matrix,row). Multiplies thegiven row in thespecifiedma-
trix by value.

Example3.8:

Assumethematrix

��
2 3 � 1
3 5 0
7 8 9

	

is storedas � ��
 .

To multiply the first row by � 4, press
�� ��MATRX
�� � �� , select ,

press
�� ��(-)
�� ��4
�� ��, �� ��MATRX , select , andpress

�� ��, �� ��1
�� ��)�� � �ENTER .

Theresultdisplayedon yourscreenshouldbe�� � 8 � 12 4
3 5 0
7 8 9

	

Syntax: � row+(value,matrix,rowA,rowB). Multiplies rowA in thespecifiedma-

trix by value, addstheresultto rowB, andreplacesrowB with theresult.
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Example3.9:

Assumethematrix �� 2 3 � 1
3 5 0
7 8 9

��
is storedas � ��� .

Supposeyou want to add9 timesrow oneto row threeandreplacerow
threewith theresult.

Press�����MATRX �� ��� , select , press �����9 �� ��, �����MATRX , select

, andpress�����, �����1 �� ��, �����3 �� ��) �� ��ENTER .

Theresultdisplayedon yourscreenshouldbe�� 2 3 � 1
3 50
25 35 0

��
Important note: Noneof theoperationsdescribedin thissectionsavetheresult.Thus,

if you want to keepthe resultof your calculation,you needto savethe resultmanually.
If, for example, you wish to replacematrix � ��� with the resultof the last example, do the
calculationasdescribedaboveandthenpress�� ��STO

� � ����MATRX , select , andpress�� � �ENTER .

3.4 Using the PIVOT Program

Before you begin:! GetthePIVOT programfrom AppendixB of your text. Alternatively, you canproba-
bly getit from a classmateor from your instructor.! Make surethat thematrix you want to work with is storedasmatrix � ��� . ThePIVOT
programcanONLY accessthismatrix.

WARNING: ThePIVOT programchangesmatrix � ��� ! If youwish to keepthismatrix,
enterit asa differentmatrix (say, � "#� ), returnto thehomescreen,andpress�����MATRX , select

, press�����STO
� �����MATRX , select , andpress�� ��ENTER . The matrix is now storedas

both � ��� and � "#� . If youmessupwhile usingthePIVOT program,youcanrestorematrix � ���
to its original stateby following theabove keystrokesagain.

Onceyouhave theprogramandmatrix � ��� is ready, runthePIVOT programby pressing�� ��PRGM , selectingthe programPIVOT (what numberthe selectionis dependson how many
programsyou have, but it will probablybe the first one for most of you), and pressing�� ��ENTER .

Thescreenshowsyoumatrix � ��� andwaits. If thematrix is toowide for thescreen,you
canuse�� � �� and �� ��$ to seethewholething at thispoint. Whenyouaredonelookingat
thematrix,press�� ��ENTER .

Thecalculatornow asksyou whatyouwantto do.
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1 TO PIVOT
2 TO DIVIDE
3 TO STOP

What thecalculatordoesnext dependson which optionyou choose.To chooseanoption,
presstheappropriatenumber(1, 2, or 3) andpress%&(')ENTER .

PIVOT Thisoptionallowsyouto "pivot" onaparticularentry. WhenyouselectPIVOT, the
calculatorasksfor arow. Pressthenumberof therow thedesiredpivot entryis in and
press%&(')ENTER . Thecalculatorthenasksfor a column.Pressthenumberof thecolumn

thedesiredpivot entryis in andpress%& ')ENTER . Thecalculatorthenpivotson theentry

indicated,shows you theresult,andwaits.Press%& ')ENTER to returnto theabove menu.

DIVIDE This option allows you to divide an entire row by a number. When you select
DIVIDE, thecalculatorsays"DIVIDE ROW". Enterthenumberof therow you wish
to divide. Thecalculatorthensays"BY". Enterthenumberyou wish to divide the
row by. Thecalculatordividestheindicatedrow by thedesiredvalue,shows you the
result,andwaits.Press%& ')ENTER to returnto theabove menu.

QUIT Thisoptionquitstheprogram.

Example3.10:

UsethePIVOT programto reducethematrix *+ 2 3 , 1 5
3 5 0 2
7 8 9 10

-.
to reducedrow

echelonform.

Press%& ')PRGM , selectPIVOT, andpress%& ')ENTER . Thescreenshows

Thedotsin theupperright cornerindicatethatthecalculatoris paused,soit is
necessaryto press%&/')ENTER to continue.Do so.

Wewill startby pivotingonthefirst entryin row 1. Press%& ')1 %& ' )ENTER to select
thePIVOT option. Enter"1" for bothROW andCOLUMN. After pivoting, the
calculatorshows
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Next, we pivot on row 2, column2. Press01 231 01 23ENTER to selectPIVOT. This
time,enter"2" for bothROW andCOLUMN. As usual,thecalculatorwill show
theresultsandwait. Press01 23ENTER .

Now pivot on row 3, column3. Theresultshouldbe

All pivoting is done.All thatis left is to changethefirst nonzeroentryin each
row into a 1. We do this by usingtheDIVIDE option. Press01 23ENTER to returnto

themenu.This time, select01 232 for DIVIDE. Divide row 1 by 80. Theresult
is

Press01 23ENTER to returnto themenu.Finishby dividing row 2 by 40 androw 3

by 40. After dividing row 3 by 40, returnto themenuandpress01 233 01 23ENTER

to quit. Thefinal displayshows

You may want to have the entriesin fraction form instead.To do this, press01�23MATRX , select , press01�23MATH , select , andpress01 23ENTER . Thenew
displayis



Chapter 4

Built-in Solvers

4.1 The Equation Solver

TheEquationSolvercansolve for any variablein anequation.To simplify matters,wewill
restrictourdiscussionto equationswith only onevariable.

TheEquationSolver is accessedthroughtheMATH menu. To bring it up, press45 67MATH

andselect . If this is thefirst time thatyouhave usedtheEquationSolver, you
will getthefollowing display:

If youhave usedtheEquationSolverbefore,thenthedisplayshows thepreviousequa-
tion andany solutions.To startover, moveup to theequationandpress45�67CLEAR .

To solve anequationwith theEquationSolver, you mustfirst settheequationequalto
0. Oncetheequationis setequalto 0, enterit into theEquationSolver. As youpush45 67ENTER ,
two new linesappear:"X=" and"bound= 8 -1E99,1... 9 ".

The"bound" line refersto therangeof valuesfor thevariablein which thesolution(s)
may lie. If the solutiondoesnot lie within this range,thenyou will probablynot find it.
Thedefault range,8 -1E99,1E99 9 , coversenoughof therealline to handlemostsolutions.

The "X=" (or "T=" or "Y=", etc—dependingon the variablein the equation)line is
wheretherealfun occurs.Here,youmustbegin by guessingwhatasolutionto theequation
is andenteringthatguess.Onceyou have entereda guess,make surethecursoris on the
"X=" line andpress45 67ALPHA :; :; :; SOLVE<= <= <= to get a solution. > :; :; :; SOLVE<= <= <= is the alphafunction of the45 67ENTER key. ?

Thesolution(if oneis found)will bedisplayedin placeof yourguess,aboxwill appear
to theleft of "X=" to indicatethatthisisavaluethecalculatorfound,andanew lineappears:
"left-rt=0". ThisvalueSHOULD alwaysbe0. If it isn’t, try againwith adifferentguess.

32
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If yougettheerrormessagebelow, press@A�BC2 andtry anew guess.

This messageusuallyoccursbecausethe guessdidn’t lie within the rangedefinedby
"bound".

If yougetthiserrormessage:

thenthereis probablynosolutionto theequationwithin therequestedrange.(Notethe
word"probably". Unfortunately, theEquationSolver is notperfect.)

Let’s look atsomeexamples.

Example4.1:
To keepthingssimple,let’s solve theequationx2 D 4. Thesolutions( E 2 and
2) areeasyto find algebraically, sowecancheckourwork easilyenough.

First, we mustsettheequationequalto 0, sosubtract4 from eachsideto get
x2 E 4 D 0. Press@A�BCMATH andselect . Entertheequationby pressing@A BCALPHA FG FG FG XHIHI HI @A BCx2 @A BCJ @ A�BC4 @A BCENTER .

To begin with, assumewe don’t know that 2 is a solution,but we know that
thereis a positive solution. Enter40 asa guessandpress@A BCALPHA FG FGFG SOLVEHIHI HI . Note
thatthesolutionyougetis X=1.9999999999.... Thecalculatordidn’t get2, but
gotprettydarnclose.Roundingerrorsarenotuncommonwhentheguessisn’t
very closeto theactualsolution.

Now try guessing5 instead.After entering5 asa guess,press@A BCALPHA FG FG FG SOLVEHI HI HI .
This time wegetthecorrectanswer, X=2.

To getthenegative solution,weneedto enteraguesscloseto it. Try E 1K 5 asa
guessandpress@A BCALPHA FG FG FG SOLVEHI HI HI . YoushouldgetX=-2.

Note from this examplethat, in order to get all solutions,you mustknow how many
solutionsthereareandapproximatelywhatthey are.But what if you don’t know what the
solutionsare?After settingtheequationequalto zero,draw ausefulgraph.

Example4.2:
UsetheEquationSolver to find all solutionsto theequationx5 E 2x L 1 D 0.

This equationis alreadysetequalto 0, soI cango straightinto solving—but I
don’t haveany ideawhatto enterasaguess!I startby graphingy D x5 E 2x L 1
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to seehow many x-interceptsthereareandapproximatelywherethey occur.
Looking at the graphon the standardwindow M X: N -10,10;1O , Y: N -10,10;1O P , I
seethatthereappearto bethreex-intercepts.

By changingtherangeto X: N -2,2;.5O andY: N -1.5,3;.5O , weseethattheintercepts
areatabout Q 1 R 25,0R 5, and1.

Thesearethevalueswe will useasguessesin theEquationSolver.

PressST UVMATH andselect . Clearout any previousequationsanden-
ter the new one. For the first guess,enter Q 1R 25, then pressST UVALPHA WX WXWX SOLVEYZYZ YZ .
We find that the solution is x [\Q 1R 2906488013467(it runs off the screen,
so usethe ST UV] button to seeit all. NOTE THAT THIS IS ONLY AN AP-
PROXIMATE SOLUTION! THE CALCULATOR OFTEN CANNOT GIVE
AN EXACT SOLUTION.

PressST UVCLEAR , enter0R 5 asaguess,andpressST UVALPHA WX WX WX SOLVEYZ YZ YZ . Theresultshouldbe
x [ 0 R 51879006367591.

Finally, pressST�UVCLEAR , enter1 asa guess,andpressST UVALPHA WX WXWX SOLVEYZ YZYZ . Theanswer
is x [ 1. Note that I still saidapproximately. Until we test this solution in
the original equation,we do not know if it’s an exact answeror not. (It is,
actually—tryit.)

Example4.3:
Onevery interestingthing thatwe shouldnoteis whathappensif we guess2
in thepreviousexample.

Bring up theEquationSolver by pressingST UVMATH andselecting . If
youdid thepreviousexample,theequationshouldalreadybeentered,soput2
in as a guess and press ST UVALPHA WX WXWX SOLVEYZYZ YZ . The solution you get is
x [^Q 1 R 2906488013467. You might wonderwhy you didn’t get1, sincethat
solutionis closer. Theanswerlies in theprocedurethat thecalculatorusesto
find the solutionandis beyond the scopeof this book. The point is that the
solutionyoufind is notalwaystheoneclosestto your guess.
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4.2 The TVM Solver

What All the VariablesMean

First of all, "TVM" standsfor "Time Valueof Money". TheTVM Solver is a tool which
allows you to solve for paymentson a loan, futurevalueof an investment,termof a loan,
andotherquantitiesdealingwith money over a longperiodof time.

To accessthe TVM Solver, press_`�ab2nd FINANCE andselect . The first
timeyoudo this,youwill getthefollowing screen:

If youhaveusedtheTVM Solverbefore,thenthevaluesshown will betheonesentered
thelasttimeyouusedit. Youneedto know whatall thesevariablesmean.c c c

Thisstandsfor thenumberof paymentsmade( d^e P/Yfhg e numberof yearsf ).
I% This is theinterestrateIN PERCENT. In otherwords,if theinterestrateis 7.5%,enter

"7.5" here,NOT "0.075".

PV This is thePrincipalValue(or original value)of theaccount/annuity. If theannuityis
increasing,this valueis negative. If theannuityis decreasing,this valueis positive.

PMT This is the amountpaid into the annuity at regular intervals. This meansfurther
depositsinto an increasingannuityor paymentson a loan. Eitherway, this valueis
negative.

FV This is the Final Valueor FutureValueof the annuity. It is how muchthe annuity is
expectedto beworth in theend. If you arepayingoff a loan, it is 0. Otherwise,its
valuedependson circumstances,but is generallypositive.

P/Y This is thenumberof paymentsinto theannuity(or on theloan)peryear.

C/Y This is thenumberof timesinterestis computedeachyear. For everyexamplein Math
111,thisnumberis thesameasP/Y.

PMT:END BEGIN This hasto do with whetherpaymentsaremadeat the beginning or at
the endof the compoundingperiods. For work in Math 111, leave this with END
selected,asindicatedabove.
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Thetablebelow shows how thecalculatornotationtranslatesinto thenotationfrom the
book.

CalculatorNotation BookNotationi i i
mt

I% r j 100
PV P

PMT W or M
FV A
P/Y m
C/Y m

If thereis no variablein theformulain thebookthatcorrespondsto a particularcalcu-
latorvariable,enter0 for thatvariable.

Whenenteringvariablesinto theTVM Solver, it is necessaryto payattentionto what
signthenumberhas.Any numberwhich indicatesa "cashoutflow" (i.e.,a decreasein the
amountof money on hand)will be negative. Any numberwhich indicatesan increasein
theamountof money on handwill be positive. Generally, receiving a loan or liquidating
an investmentthathasreachedmaturity increasestheamountof money on hand,whereas
investingmoney or makingpaymentson a loan decreasesthe amountof money on hand.
Thus,loanamountsandfuturevalueswill generallybeenteredaspositivevalues,but initial
investmentsandpaymentswill begenerallyenteredasnegative values.

Compound Interest

The compoundinterestformula is A k P l 1 m r
m n mt

. The table above shows how these
variablestranslateinto the TVM Solver variables. You usecompoundinterestwhenthe
following two conditionsareBOTH satisfied:o Interest/dividendsarecomputedbasedon the presentvalueof the investment,and

NOT on how muchwasoriginally invested.o Thereareno furtherdepositsor withdrawalsbeingmade.In otherwords,theinvest-
mentis left aloneandallowedto mature.

If thefirst conditionis not satisfied,you aredealingwith simpleinterest.If thesecond
is not satisfied,thenyouaredealingwith anannuity(eitherincreasingor decreasing).

Example4.4:
Supposeyou deposit$1000into a savings accountearning4% interestcom-
poundedmonthly. If nootherdepositsor withdrawalsaremade,how longwill
it take for thebalanceto reach$1500?

Without theTVM Solver, thisproblemwouldrequirelogarithmsto solveprop-
erly, but theTVM Solver simplifiestheprocessgreatly. Beforewe canusethe
TVM Solver, however, we needto figureout whatvaluesgo in placeof all the
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variables.

The tablebelow shows what thevalueof eachTVM Solver variableis in this
problem.

Variable Valuep p p
unknown

I% 4
PV -1000

PMT 0
FV 1500
P/Y 12
C/Y 12

Pressqr�st2nd FINANCE andselect , thenenterthesevaluesin the
appropriateplaces.PV is negative becauseit representsa"cashoutflow".

NOTES: (1) Don’t worry abouttheentryfor
p p p

. Its valuewill becomputedby
thecalculator, wewecanignore it for now.
(2) Whenyouenter12 for P/Y, C/Y will automaticallychange.

Use qr stu to move backto the top line andpressqr stALPHA vw vwvw SOLVExyxy xy . Thecalcula-
tor computes

p p p{z
121| 8421525.THIS DOESNOT MEAN THAT IT TAKES

121.84YEARS. Rememberthat
p p p~}

mt and,in this case,m
}

12. Thus,to
find theamountof time,we mustcomputet

}�pp p��
12.

It is temptingatthispointto returnto thehomescreenandenter"121.8421525/12"
to find t. While this works for mostreal-life cases,it is not entirelyaccurate.
The calculator"knows" moredecimalplacesthanit shows. Thus,to get the
mostaccuratecalculation,weneedto usewhatthecalculatorknows insteadof
whatthecalculatorshows. To get

p p p
, pressqr�st2nd FINANCE qr st� andselect .

Thus,after returningto the homescreen,the keystrokes to find t are: qr�st2nd

FINANCE qr st� , select , pressqr st� qr st1 qr s t2 qr s tENTER . This givesan an-
swerof t

z
10| 15351271.Theanswer, then,is that it will take approximately

10.15years(or about10 yearsand2 months)for thebalanceto reach$1500.

Example4.5:
An investmentgrows at a steadyrateof 8.5%peryearfor 5 years.If theend
valueof theinvestmentis $4999.66,how muchwasinvestedinitially?

Thetablebelow shows thevalueof theTVM Solver variables:

Variable Valuep p p
5

I% 8| 5
PV unknown

PMT 0
FV 4999| 66
P/Y 1
C/Y 1
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Enterthesevalues,moveto thePV line andpress�����ALPHA �� ���� SOLVE���� �� . Youshouldget
theresult �#���~� 3325� 001001.Thus,we concludethat theinitial investment
was$3325.00(the restof thedecimalplacesmake no sensein our monetary
system,sowe ALWAYS roundto thenearestcent).

If an investmentis losing money, the samework canbe donewith a negative interest
rate.

Example4.6:
You invest$1000in your brother’s company, ReallyBadInvestment,Inc. For
thenext 10 years,thestockdecreasesin valueby 10%eachyear. What is the
valueof your investmentat theendof those10 years.

TheTVM Solver variablesare:

Variable Value� � �
10

I% � 10
PV � 1000

PMT 0
FV unknown
P/Y 1
C/Y 1

Enterthesevalues,move to theFV line, andpress�����ALPHA �� ���� SOLVE���� �� . You should
getthat � ��� 348� 6784401,meaningthatthevalueof thestockafter10 years
is $348.68.

Incr easingAnnuities

Theincreasingannuityformula is A � M � 1 � r
m � mt � 1

r
m

. Thetableon page36 shows how

thesevariablestranslateinto theTVM Solvervariables.Youaredealingwith anincreasing
annuitywhenthefollowing conditionsareALL satisfied:� Thevalueof theannuityis increasing.� Interest/dividends/finance chargesarecomputedusingthecurrentvalueof theannu-

ity.� Regularpaymentsaremadeinto theannuitywhichhelpto increaseits value.� No withdrawalsaremadeagainsttheannuity.

A retirementaccount(prior to retirement)is anexcellentexampleof anincreasingan-
nuity.
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Example4.7:
This is example1 on page581of theMath111text.

Everymonthfor 10years,youdeposit$100into aretirementaccountthatpays
5% interestperyearcompoundedmonthly. How muchmoney will therebein
theaccountat theendof those10years?

Thevaluesof theTVM Solver variablesareshown below:

Variable Value� � �
120

I% 5
PV 0

PMT � 100
FV unknown
P/Y 12
C/Y 12

Enterthesevalues,move to FV, andpress�����ALPHA �  � �  SOLVE¡¢¡¢ ¡¢ . Theresultyoushould
getis £ ¤¦¥ 15§ 528̈22794,meaningthattheendvalueof theaccountis$15,528.23.

DecreasingAnnuities and Loans

Thedecreasingannuity(or loan) formula is P © W
1 �«ª 1 ¬ r

m ­ ® mt

r
m

. Thetableon page36

shows how thesevariablestranslateinto theTVM Solver variables.You aredealingwith a
decreasingannuityor loanwhenthefollowing conditionsareALL satisfied:¯ Thevalueof theannuity/amountowedis decreasing.¯ Interest/financechargesarecomputedusingthecurrentvalueof theannuity/amount

owed.¯ Regularpaymentsaremadeagainsttheannuity/loanwhichhelpto decreaseits value.¯ No transactions(besidesinterest/financecharges)occur which would increasethe
valueof theannuity.

A retirementaccount(after retirement)anda mortgageareexcellentexamplesof de-
creasingannuities.

Example4.8:
This is example9 from page590of theMath 111text.

Discover Card is charging an annualrate of 14.9% intereston outstanding
balances(asquotedon Discover Card’s billing statementsin April 1994).You
have anoutstandingbalanceof $500andcalculatethatyoucanafford to make
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paymentsof $20permonth.How long will it take you to settlethedebt?

Thebook,at this point,goesinto how to usegraphsto solve this problem.As
theproudownerof aTI-83, however, youcando thisproblemsimplyby using
theTVM Solver.

Thevaluesof all theTVM Solvervariablesareindicatedin thetablebelow:

Variable Value° ° °
unknown

I% 14± 9
PV 500

PMT ² 20
FV 0
P/Y 12
C/Y 12

Note: PV is positive becausetheuseof thecreditcardhas,in effect, increased
theamountof money onhandby $500.

Enter thesevalues,move to the top line, andpress³´�µ¶ALPHA ·¸ ·¸·¸ SOLVE¹º ¹º¹º . The result
is
° ° °{»

30± 11842309.THIS DOESNOT MEAN THAT IT TAKES OVER 30
YEARS.Remember,

° ° °«¼
mt andm

¼
12 in this case.Thus,t

¼¾½½ ½
12.

To computethis, return to the homescreen,press³´ µ¶2nd FINANCE ³´ µ¶¿ , select
, andpress³´ µ¶À ³´ µ¶1 ³´ µ¶2 ³´ µ¶ENTER . The answeris t

»
2± 50986859,

indicatingthatit will take about21
2 yearsto payoff thedebt.

NOTE: It is importantin the above examplethat you not usethe credit card in the
meantime.If thecardgetsused,thenthetransactionwould increasetheamountof thedebt
andthusviolateoneof thepropertiesof a decreasingannuity/loan.



Appendix A

Using the TI-83 Plus

A.1 What is a TI-83 Plus?

The basicdifferencebetweenthe TI-83 andthe TI-83 Plusis oneof upgradeability. The
TI-83 Plusis designedwith upgradingin mind. As new applicationsfor theTI-83 Plusare
designed,they will bepostedto aspecialWebsitefrom whichthey canbedownloadedand,
with theappropriatesoftwareandcable,installedon theTI-83 Plus. Onceinstalled,these
applicationscanbeaccessedby usingthe ÁÂ�ÃÄAPPS button,which theTI-83 (no Plus)doesn’t
have. Becauseof theadditionof thisbutton,somethingsneededto bemovedaround.

A.2 Finding the TVM Solver

Thereis no ÁÂ ÃÄ2nd FINANCE sequenceon the TI-83 Plus,so it won’t do you any goodto hit
that sequence,asdescribedin section4.2. The TVM Solver is consideredan application
(of thetypethatcanbedownloadedandinstalled),sois foundby hitting ÁÂ�ÃÄAPPS

.

A.3 Finding the MATRX Button

The ÁÂ ÃÄAPPS buttonontheTI-83 Plusis in thesamelocationasthe ÁÂ�ÃÄMATRX buttonontheTI-83.
For thatreason,accessto thematrix nameslist andeditorhadto bechanged.On theTI-83
Plus,MATRX is the secondfunction of the ÁÂ ÃÄxÅ 1 button, so pressÁÂ ÃÄ2nd MATRX. All other
operationsarethesame.
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ABS(, 3
absolutevalue,3
alphafunction,iii

notation,iii
APPSButton(TI-83 Plus),41

brightness,1
button

alphafunction,iii
primaryfunction,iii
secondaryfunction,iii

CALCULATE menu,17–20
intersect,19
maximum,19
minimum,18
zero,18

connectedmode,9
puttingthecalculatorin, 11

contrast,1
cubinganumber, 4

dotmode,10
puttingtheTI-83 in, 10

drawing mode,20
changing,20
connected,20
dot,20
shadeabove,20
shadebelow, 20
thick lines,20

enteringexponents,3
equationsolver, 32–34

errors
badguess,33
no signchange,33

examples,33–34
evaluatinga function,16

usingTRACE,17
without usingTRACE,17

exponents
cubingavalue,4
how to enter, 3
keystrokes,4
raisinge to apower, 4
raising10 to power, 4
squaringavalue,4

fraction
convertingananswerto form, 3

function
alpha,iii
evaluating,16
primary, iii
secondary, iii

functionmode,8
functions

piece-wisedefined,9

graph
TRACE,11

graphing,8
changingtheview, 14
deselecting(skipping)a function,11
linearinequalities,20
onefunction,8–9
piece-wisedefinedfunctions,11

method1, 10
method2, 10

piecewise-definedfunctions,9
properuseof parentheses,12–14
two or morefunctions,9

homescreen,1–2
returningto, 2

intersect,19
intersection

finding,19

keystrokes
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exponents,4

linearinequalities
graphing,20

MATH menu,2
Matrix

Workingwith on theTI-83 Plus,41
matrix

algebra,25–26
addition,25
inversion,25, 25–26
multiplication,25, 26
scalarmultiplication,25
subtraction,25

editing,23–25
addinganew column,24
addinganew row, 24

entering,seeediting
row operations,seeMATRX/MATH

menu
transposing,27

MATRX/MATH menu,26Æ row(, 28Æ row+(, 28
ref, 27
row+(, 28
rowswap, 27
rref, 27

maximum
finding,19

memory
recallingavaluefrom, 3
storingin, 3
using,3

menu
CALCULATE,17–20

intersect,19
maximum,19
minimum,18
zero,18

MATH, 2
absolutevalue,3
convert to fraction,3
cuberoot,3
cubinganumber, 3

MATRX/MATH, 26Æ row(, 28

Æ row+(, 28
ref, 27
row+(, 28
rowswap, 27
rref, 27

ZOOM, 15–16
zbox,15
zoomin, 15
zoomfit,16
zsquare,16
zstandard,16

menuoption,iii
example,iv
notation,iii

minimum
finding,18

mode
drawing, 20

changing,20
connected,9, 20
dot,10, 20
shadeabove,20
shadebelow, 20
thick lines,20

function,8

notation
describingawindow, 14
alphafunction,iii
keystrokes,iii
menuoption,iii
primaryfunction,iii
secondaryfunction,iii

parentheses
properuseof, 5
properuseof whengraphing,12–14

piece-wisedefinedfunctions,9
PIVOT program

example,30
PIVOT program,29–31

dividing, 30
example,31
pivoting,30
quitting,30
running,29

primaryfunction,iii
notation,iii
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secondaryfunction,iii
notation,iii

shadingconvention,20
solver

equation,seeequationsolver
TVM, seeTVM solver

squaringanumber, 4
storingavalue,3

TI-83 Plus,41
AppsButton,41
FindingtheMATRX Buttonon,41
FindingtheTVM Solver on,41

TRACE,11
evaluatinga functionwith, 17

TRACEingagraph,11
transposingamatrix,27
TVM Solver

FindingonTI-83 Plus,41
TVM solver, 35–40

examples
compoundinterest,36–38
decreasingannuities,39–40
increasingannuities,38–39

variables
comparedto booknotation,36
definitions,35

usingparentheses,5
usingparentheseswhengraphing,12–14

window
changing,14
notationfor describing,14

WINDOW screen,14

zbox,15
zero

finding,18
zoomin, 15
ZOOM menu,15–16

zbox,15
zoomin, 15
zoomfit,16
zsquare,16
zstandard,16

zoomfit,16
zsquare,16
zstandard,16
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