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CHAPTER 2

Advanced Graphing
and the GRAPH
MATH Menu

In this chapter, we will graph a variety of different functions by
building upon the graphing capabilities developed in

Chapter 1. We will develop capabilities for analyzing a graph
using several of the items contained in the GRAPH MATH

menu. We assume the reader has mastered the material
covered in Chapter 1.

Preliminaries

1.

For the first portion of this chapter the mode
settings should be as in (2.0.1). Recall that we press
[MODE] to access the mode settings.

The graph format settings should be as in (2.0.2). We
press FORMAT o access the format
settings.

Clear all functions in the [y(x)=Cgraph editor by
using the [(DELf(kelection. Next, enter
y1=x*-5x*+x + 3 as shown in (2.0.3).

Change the viewing window to [-5, 5, 1] X
as shown in (2.0.4).

[=7,7,1]

Then select (GRAPH[to obtain (2.0.5).

(2.0.1)

(2.0.2)

(2.0.3)

(2.0.4)

(2.0.5)
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Advanced Graphing and the GRAPH MATH Menu (Continued)

81 — Using the GRAPH MATH Menu

1. With the menu line as in (2.0.5), press
[IMATH[to obtain the portion of the GRAPH MATH

menu shown in (2.1.1).

IETINE DREAK FORMT STGDE RCGDE
ROOT BdweAdxl Feced FFHIM | FHMAR #

(2.1.1)
2. Press[MORE] to obtain (2.1.2). \ /[_\ }
IETI DAk FORMT STGOE RCGDE
INFLC DHICET DIZECT T 0IET T ARC #
(2.1.2)
3. Press [MORE] again to obtain (2.1.3). Press [MORE] again
to return to (2.1.1). Press [CLEAR] to remove the two
menu lines. Press [EXIT] to recover the two menu
lines.
DRAH FORMT STEDE KCGOE
(2.1.3)

Next, we will investigate the (ROOTLI IFMINL] (IFMAXCland OSECT Doptions. These options are
used to analyze a graph for x-values between the settings given by the user in response to prompts for
a Left Bound and a Right Bound. As will be seen, there are several instances in which the TI-86 will
also prompt the user for an optional Initial Guess value.

§2 — Using IROOTL[to Find Zeros of a Function

1. We will use the ROOT Coption to find the solutions 1
(roots) of x* —5x*+ x +3=0, i.e., the points x
where the graph of y1 intersects the horizontal axis. oy
With the display as in (2.1.1), select ROOTL You LeFt Bound®
. . =N ==
will obtain (2.2.1). @2.2.1) * !
2. Note that the calculator prompts us for a r 1
Left Bound value. Type in —1.5 and press [ENTER]. —\
Figure (2.2.2) shows the resulting screen image. o)
Fidht Baund o
x=-1E w=-4.6875
(2.2.2)
3. Enter 0.2 in response to the Right Bound? prompt, y 1 1
and press to obtain (2.2.3). t\l
(VAN
rg w=Z.0016
(2.2.3)
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Advanced Graphing and the GRAPH MATH Menu (Continued)

4. We should note that selecting IROOT placed the

TI-86 in the trace mode. An alternative to typing in
values for Left Bound and Right Bound is to just
trace to an appropriate point on the curve and press
[ENTER]. In either case, providing values for Left
Bound and Right Bound gives a display similar to
(2.2.3).

Giving a response to Guess? is optional here; but if
a value is given, then it must be in the interval

[Left Bound, Right Bound]. To see that the value
for Guess is optional, from (2.2.3) just press [ENTER].

After a while, we obtain (2.2.4), which indicates that
x = —0.713537935 is a root of y1.

Press to return to the GRAPH menu. Select
MATH[and then [ROOTagain. Figure (2.2.5) is
the result of using a Left Bound of 0.5 and a Right
Bound value of 1.7 with a Guess value of 0.8. Thus,
we see that x = 1 is also a root of y1. The process
could be repeated twice more to find the remaining
two roots of y1, namely x = 1.9122291785 and

x = —2.198691244.

83 — Using the Absolute Value Function in Graphing

1.

Next we enter y2= |x —:q in the [y(x)=Cgraph
editor. On the TI-86, the absolute value function is
given by abs. Thus, we want to enter y2=abs(x —1).
We accomplish this as follows: With the display as
in (2.2.5), press [y(x)=Cand the down arrow
key to obtain (2.3.1).

Then, with the blinking cursor in the position shown
in (2.3.1), type abs by pressing [MATH] INUMUO
[abs[to obtain (2.3.2).

Then press -] to obtain (2.3.3).

Note: The values for Left Bound and Right
Bound are indicated on the graph by two
wedge symbols. These symbols disappear
automatically when we complete this
ROOTprocess.

N
VAR

ROOT
K== PLZERFEZE w=-1E-1Z

(2.2.4)
U Ly
ROOT
x=l wZ1E 1%
(2.2.5)
Flokl Flotz Flot:
ol B g —Sm e +x+3
~d2=N
FWE WIND Z00M TREACE GRAFH
X v INzF I DELF DSELCT b
(2.3.1)
Flokl Flotz Flot:
ol Bt d =S +u+3
~dZBabs 1
roundl iFart DiFart | int I abs
(2.3.2)
Flokl Flokz Flotz
sl B d—Sxe+x+3
~d7¢Babs (x—12
~<3=0
roundl iFart B FFark 1 ink abs Bk
(2.3.3)
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Advanced Graphing and the GRAPH MATH Menu (Continued)

4. Proceed in a similar fashion to enter the function
y3=-absx as shown in (2.3.4). Remember to use
the (9] key rather than the (-] key when you enter y3.

(2.3.4)
5. Press [GRAPHLo obtain the graphs of y1,
Y2, and y3 shown in (2.3.5).
(2.3.5)

84 — Using OSECTL[to Find an Intersection Point of Two Curves

Flobl Flokz Flakz
sl B d—Sxe+x+3
~dZBabs (x—12
~d38 -abs x

round b iFart BFFart 1 ink abs Bk

AN

e
lis

Tuxa= FRIND T ZooM FTRACEDSRAFH K

The OSECToption is used to find the points of intersection of two graphs between the vertical lines
x = Left Bound and x = Right Bound, where the values for these two quantities are provided by the

user in response to prompts from the calculator.

1. As afirst application of HISECTL]we obtain the
point near (x, y) = (-2, 3), where y1 and y2
intersect. With the display as in (2.3.5), press
MATHC[MORE] ISECT[ko obtain (2.4.1).

(2.4.1)

2. Note the 1 in the upper right-hand corner of the
display and the First curve? prompt in the lower
left portion of the screen. Press to select y1
as one of the two graphs. You obtain (2.4.2).

(2.4.2)

3. Note the 2 in the upper right-hand corner and the
Second curve? prompt. Press to select y2 as
the second curve. Since the calculator is now in the
trace mode, use the left arrow key to move the
cursor along the curve until it is near the desired
intersection point, as shown in (2.4.3). (2.4.3)

4. Then press to find the point of intersection.
See (2.4.4). We conclude that y1 and y2 intersect at
the point (x, y) = (-2.342923083, 3.3429230828).

(2.4.4)

/
3

S
/

First curuwe?
=0 wzg

Sgcond curueT
%=

Y/
¥

GuessT
¥=-1. 904761908 Je=z 0047E10048

5
iy

InkerFstction
il ot ot - e Bl - eacd ] -
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Advanced Graphing and the GRAPH MATH Menu (Continued)

85 — Another Example Using OSECTO

1.

As a second application of ISECTL]we find the
intersection of y¥1 and y3 near (x, y) = (-2, —2). With
the display as in (2.4.4), press to obtain (2.5.1).

Select IMATHLC] then press and select ISECTO
to obtain (2.5.2). As in §4, press to choose y1 as
one of the two functions.

Press the down arrow key once to obtain (2.5.3).
Press to select y3 as the second curve.

Then use the left arrow key to move the cursor near
the desired point of intersections as in (2.5.4).

Finally, press [ENTER] to find the point of intersection.
From (2.5.5), we conclude that y¥1 and y3 intersect at
the point with coordinates

(%, y) = (~2.074313293, —2.074313293).

(2.5.1)

(2.5.2)

(2.5.3)

(2.5.4)

(2.5.5)
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Advanced Graphing and the GRAPH MATH Menu (Continued)

86 — Introduction of the [FMINCand FMAXOOptions

The IFMAX[option is used to find a local maximum (interior or endpoint) of a function in the closed
x-interval [Left Bound, Right Bound]. If there is more than one local maximum within the interval,
then the one found by IFMAXTls dependent upon the value given for Guess.

Thus, it is generally advantageous to set Left Bound and Right Bound so that the interval
[Left Bound, Right Bound] will contain only one local maximum. Similar comments hold for the
(FMIN option.

1. The accuracy of the FMAX[and OFMIN[options is
controlled by the variable tol, which is a menu item
in [MEM]. From (2.5.5), press [MEM] to obtain
(2.6.1).

(2.6.1)

2. Unless you have previously changed tol or 6, TEE%ETE@E
pressing should display the current value of tol A=, 081
as in (2.6.2). The value tol = 1x10™ = 0.00001 is the
default value. The tol value must be a positive
number, and it is changed the same way the viewing

window variables xMin, xMax, etc. are changed. (2.6.2)

As a general rule, the computed x-value of a local extremum given by IFMAX[or (IFMIN[differs from
the actual 2-value by, at most, the value of tol. For example, if tol = 1x10° = 0.001, then the
computed x-value differs from the actual x-value by, at most, 0.001. This general rule holds true when

tol is at least as large as 1x 10°°. For tol smaller than 1x 107, the general rule no longer holds true.
Indeed, in most cases, the TI-86 can find the x-value of a local extremum correct to only within

1x107. Thus, a tol setting smaller than 1x 10’ will not produce greater accuracy. We suggest you
stay with the default tol = 1x107°. The default tol value is used for the remainder of this chapter.

§7 — Using IFMINOand EMAXO

1. Press to return to the basic GRAPH menu.
Select [y(x)=[land then deselect y2 and y3, leaving \ ,.-")
only y1 selected for graphing. Then select l=GRAPH[ 7
to obtain (2.0.5) again, the graph of U
yl=x*-5x?+x + 3 in the viewing window [~ LaftBound?
5,5, 1] x[-7, 7, 1]. Then press MATHDO (2.7.1)
FMIN(to get (2.7.1).

2. Enter —4 for Left Bound and 4 for Right Bound. \ /

Omit the optional value for Guess, and press [ENTER].
As indicated in (2.7.2), we conclude that y1 has a
local minimum value of

Minimun_ o~
y = —4.8556394472 at x = —1.628948507. 2.7.2) %="LEZBIMBEAT  lr="h.BESZIMNTE
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Advanced Graphing and the GRAPH MATH Menu (Continued)

3.

To see that the value of the initial guess is
significant, we suggest that the reader repeat the
above process but with Guess taken to be 2. Figure
(2.7.3) is the result.

Now press IMATHOFMAXto obtain (2.7.4).

Enter -5 for Left Bound and 5 for Right Bound
and again omit the optional Guess value. Since
tol = 1x10°, we are confident that in the interval [—

5, 5], ¥1 has an endpoint maximum value of 508 at
x = b. See (2.7.5)

88 — Further Use of FMINOand [FMAXO

1.

Press to return to the basic GRAPH menu.
Then select (WIND[hnd change the viewing
window to [-3, 5, 1] x [-7, 7, 1]. Then press
IMATHFMINL The graph is drawn, and we
obtain (2.8.1).

Enter -3 for Left Bound and 5 for Right Bound.
and enter 1 for Guess. We can conclude that y1 has
a local minimum value of —1.694706338 at

x = 1.5285440418. See (2.8.2).

Press MATHOFMAXI[]enter —1 and 0.7 for
Left Bound and Right Bound, respectively, and
omit a value for Guess. The result will be (2.8.3).

We deduce that y1 has a local maximum value of
3.0501008097 at « = 0.10040487237.

In §6 we remarked that the IFMINCand IFMAX[]
options are sensitive to the value of Guess as to
which local minimum or local maximum they locate.
For example, (2.8.4) is the result of using FMIN with
Left Bound = -3 and Right Bound = 5, with
Guess = 2.

(2.7.3)

(2.7.4)

(2.7.5)

(2.8.1)

(2.8.2)

(2.8.3)

(2.8.4)
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Advanced Graphing and the GRAPH MATH Menu (Continued)

89 — A Side Note About CATLG-VARS

1. With the display as in (2.8.4), press [2nd] [QUIT] to CATALOG-LARIABLES
return to the home screen. If needed, press to
clear the home screen. Access the
CATALOG/VARIABLES menu by pressing

[CATLG-VARS]. See (2.9.1). [ERTLGT ALl T reaL Torie T LT ¢
(2.9.1)

As discussed in §7 of Chapter 1, the CATALOG/VARIABLES menu can be used to type names of
instructions, functions, or variables on the home screen. For example, if you have forgotten that abs
can be found by pressing [MATH] INUMLC] one alternative is to find it in the CATALOG/VARIABLES
menu. As a follow up to §8, we will use the CATALOG/VARIABLES menu to give the TI-86 an fMax
command on the home screen to again locate the local maximum that the function y1 has near
x=0.1,y = 3.05. See (2.8.3).

2. From (2.9.1), press [CATLG Typing F will E?ﬁﬂh‘%‘ﬁ
move the cursor to the first catalog item beginning fMing
with the letter F. Paging down once from there FRE,?I:':
should locate the fMax command, as indicated in Frile
2.9.2) Fat i
(2.9.2). [FRGE+TPRGET ICOZTMIELANET 1
(2.9.2)
3. Press to paste this command on the home FMaxialan. ~1. .70

screen. Then complete the command instructions as
shown in (2.9.3), where we need to specify the
function we want to deal with, the variable for that
function, and the end points of the interval over

which we want to maximize the function. (2.9.3)
4. Pressing will give (2.9.4). Notice that the FMaxial, #y 'é &éi%??zm
value reported is the x-coordinate of the local )
maximum.
(2.9.4)
5. To compute the y-coordinate, we make use of the fHMaxiglax, 12,72
functional notation feature of the TI-86 and press ulCARsY 18B4R4E7r 251
y [Ans] (1] [ENTER). The resulting 3. BOB1REEEET
information displayed in (2.9.5) is consistent with
the results in (2.8.3).
(2.9.5)

Note: The reader is also encouraged to consult Appendix C to learn how to make a customized
menu to be accessed by using the [CUSTOM)] key.

30 USING THE TI-86, CHAPTER 2 © 1997 TEXAS INSTRUMENTS INCORPORATED



Advanced Graphing and the GRAPH MATH Menu (Continued)

3
810 — Using Tables to Compare X and 3

1.

811 — Algebraic Considerations in Solving

Access the [y(x)=[kditor, enter
y4=x> y5=3, y6=y4-y5

and select only ¥4 and y5 to be graphed. See
(2.10.1).

Change the viewing window to [0, 5, 1] % [0, 50, 10]
as shown in (2.10.2).

Then graph y4 and y5 in this viewing window. Press
to remove the menu line. We obtain (2.10.3).
From this graph, we conjecture (but are certainly
not sure) that y4 and y5 intersect one or more times
between x = 2 and x = 3.5 in the viewing window.

It is also worthwhile to consider this intersection
problem using the TABLE feature of the TI-86. With
the display as in (2.10.3), press (TBLSTCand
enter 2.3 for TblStart and 0.05 for ATbl. See
(2.10.4).

From (2.10.4), select [TABLE[to obtain (2.10.5) and
to see numerical evidence that the graphs of these
two functions cross at least once between the
x-values of 2.3 and 2.55.

(2.10.1)

(2.10.2)

(2.10.3)

(2.10.4)

(2.10.5)

3 =x° Graphically
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1z.E1:E
1z.2z011
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1475527
1L CHE4YE
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o= m
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PP T-AT-0F8
n

[ el el e e o

e
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y
N
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W23
Frecztl=EccTd = T ¢ 1 1

Since y4 and y5 intersect at a point having x-value in the interval [0, 5] if and only if y6=y4-Yy5 has
this x-value as a root, then perhaps the points of intersection of y4 and y5 are best determined by
analyzing the graph of y6.

1.

Press
(2.11.1).

[¥(x)=[%o return to the [y(x)=Ckeditor as in

(2.11.1)

Flobl Flokz Platz
wdd=abs (x—12
~d3=-abs x

s =

R o
Bl ad a5

PIEFHE LWIND 200M TRACE GRAFH
DELF RZELCTE
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Advanced Graphing and the GRAPH MATH Menu (Continued)

2.

Select y6 as the only function to be graphed, and
change the viewing window to [0, 5, 1] x [-3, 3, 1].

Graph y6 to obtain (2.11.3). From the graph it is
clear that 6 has two roots in the x-interval [0, 5].

§12 — Solving 3 = x°

1.

Use ROOT[to find the first of the two roots as
shown in (2.12.1).

With the display as in (2.12.1), press  to return to
the home screen. Press to clear the home
screen. Then, as shown in (2.12.2), display the
current x-value (the root just found in §12.1) and the
current values of y4 and y5 for this x-value. We
deduce that ¥4 and y5 intersect at the point

(2.47805268029, 15.21708982).

Note that in (2.12.3) the standard functional
notation can also be used to evaluate y4 and y5 at
the current value of x. Note: The option of using
Sunctional notation is a new feature of the TI-86,
which is not available on the TI-85.

813 — Using [ROOT[to Find a Multiple Root

The TI-86 algorithms for ROOTLIISECTL IFMAX[Jand (FMIN[hre designed to work under a wide
variety of circumstances. However, like most numerical algorithms, each has its limitations and
sometimes does not locate the desired quantity to the level of certainty required by the algorithm.
Even in these cases, however, the algorithm is usually headed in the right direction; and if the
operator uses good judgment in interpreting the results, then a correct answer can be deduced. We
will now consider such an example.

(2.11.2)

(2.11.3)

(2.12.1)

(2.12.2)

(2.12.3)

WIHOOL
#*Min=Aa
#*Max=5

F0a=THIND T 2006 TTRACE DGRAFH F

Y

wixd= DRIND T Z00M FTRACEDSRAFH K

’ o
XS MFHOEZEED:  w=0

4 2. 478A5263629
o
: 15.217@8932
o
15.217@8932
®
2. 478A5263629
=L DT
15.217@8932
= I
15.217RE93z2
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Advanced Graphing and the GRAPH MATH Menu (Continued)

1. Graph y7=5x?*(x - 2) in the viewing window [~ /
1,3, 1] x [-7, 4, 1] as shown in (2.13.1).

#00= | HIND T 200M 1 TRACE DGRAFH
(2.13.1)

2. Then use ROOTto try and get the TI-86 to find the ERROR 22 ITERATIONS
root at x = 0. No matter how tightly we try to
bracket the origin with the [Left Bound, Right
Bound] interval before executing the ROOT
algorithm, if we don’t provide 0 as the value of I I I I
Guess, the TI-86 fails to find the root at x = 0. See (213.2)
(2.13.2).

As one attempt to have the machine find the root at x = 0, use IROOTUOwith
Left Bound = -1, Right Bound = 1.1, and Guess = —0.5.

| IFTT N |

After a moment, you will again obtain (2.13.2) for a display. Thus, the TI-86 could not find to its
satisfaction a root between Left Bound = -1 and Right Bound = 1.1. However, as we shall now see,
the algorithm was on the right track.

3. Select [QUIT[ko return to the home screen, and
press to clear the display. Then press
to see what the TI-86 thought a root in the
interval [-1, 1.1] might have been. See (2.13.3). This
x-value is so close to x = 0 that (even if we did not
know 0 was a root) our conjecture would certainly (2.13.3)
be that 0 was a root.

1.492244975 8 187

814 — Graphing Piecewise Functions

Piecewise functions are important functions in a number of settings in precalculus and calculus, and
we can make use of the logic features found in the [2nd)[TEST] menu of the TI-86 to graph this type of
function. For example, consider the following function:

o if x <05
f(x) =<2 if 05<x<075
o if x>075

There are many ways to graph this piecewise function using the TI-86. We will take the approach that
this is a single function and, hence, should be defined and graphed as a single function. The TI-86
evaluates (x < a) to be 1 when x is less than a, and to be 0 when x is greater than or equal to a.
Similarly, on the TI-86, the expression (x = a) evaluates to 1 when x is greater than or equal to a, and
is 0 when x is less than a. Thus, it is reasonable to set

y8=2x=05)(x<075).
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Advanced Graphing and the GRAPH MATH Menu (Continued)

1. Enter the above piecewise function as ¥8, as shown
in (2.14.1), where the symbols < and > are found in
the [2nd][TEST] menu. Also note that we have
selected the Thick style for 8.

(2.14.1)
2. After setting the viewing window as in (2.14.2),
graph to obtain the graph shown in (2.14.3).
(2.14.2)
(2.14.3)
3. Changing the graph style of ¥8 to Dot style, as
shown in (2.14.4), will give the more accurate
version of the graph of ¥8 seen in (2.14.5).
(2.14.4)
(2.14.5)

Flokl Flokz Flakz

s =

R L

wdE=gd—aS

ST =g (=2

WBEE xR, S 0@, ¥

FIFFE HIMD  200M TRACE GRAFH
ALL+ I ALL- RZTYLE

W THOOL!

[z THIND T 2006 TTRACE DGRAFH F

|

w3z FHIND T Z00M T TRRCEDSRAFH ¥

Flokl Flotz Flots
=

R L

wdE=gd = 55

i

HEEEiK}E Shix{a rol

PIFE WIND  200M  TRACE GREAFH
ALL+ N ALL- FSTYLE

w3z FHIND T Z00M T TRRCEDSRAFH ¥

Experimenting with TRACE verifies the accuracy of the graph of the original piecewise function. In
Chapter 6 this particular function will be revisited in a study of the built-in integration algorithm of

the TI-86.
815 — Another Piecewise Function
A somewhat more common piecewise function is given by
5-x, if x<2
9(x) :{—x2+6x—5, if x>2

1. Again making careful use of the logic features of the
TI-86, we enter this function in the [y(x)=Ceditor as
y9=(5-X)(x<2) +(-x*+6x-5)(x>2), asis
indicated in (2.15.1).

(2.15.1)

Flokl Flotz Flek:

WATEORE (=2
SS=2 A, S (xEAL TS
SBE CHEHE =TS0 2D

== £ = = -
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2. We then set the viewing window to be [-3, 7, 1] X [~ ME{HE'E= =
5,8, 1], as in (2.15.2). xMax="v
®acl=1
GMin=-5
dfax==2
JaScl=1
Feth= THIND T 200M TTRACENGRAFH b
(2.15.2)
3. The resulting graph is shown in (2.15.3). A careful ﬁ““-«,\_‘_
study of the behavior of this piecewise function at
x = 2 can be undertaken at this stage from a
precalculus graphical point of view and, at a later l\"'-.
date, from a calculus point of view. [Fro= THIND T Z00M TTRACE TGRAFH F
(2.15.3)

816 — Piecewise Functions and Complex Arithmetic

The ability of the TI-86 to do complex arithmetic can cause unusual things to happen with certain
types of piecewise functions. For example, consider the function given by

3-X, if x<2
f(x) =
x=-1, if x=2

From a mathematical point of view this is a real valued function defined for all real numbers.
However, whenever the TI-86 reports the value of a function in complex (ordered pair) form, even
if the imaginary part is zervo, the TI-86 will not plot the point(X, f(X)) when graphing the function.

1. It would be reasonable to enter the above function
in the [y(x)=[Ckditor as

y10=(3-x)(x <2 +({ (x-D)(x=2).
But if we do so and try to graph this function on the

Deia= FHIND D Z00M T TRACEDSRAFH ¥

viewing window [-5, 5, 1] X [-7, 7, 1], then the result (2.16.1)
will be as in (2.16.1).
2. Part of the graph is missing since for x less than 1 Flobd Flotz Plot:
he TI-86 tes the value of (VX —1)(x = 2to b N P
the TI-86 computes the value of (v ~1)(x > 2)to be CHBEE R 5 (=B, 7S)
the complex number (0,0); i.e., on the TI-86 a SRS S (2 et

~A1ER. aCxs 20+ Tabs 0.
FIEFE WIND Z00M TRACE GRAFH

complex number times the real number zero
produces a complex number result. In this

particular case we can obtain the expected graph of (2.16.2)
f(x) by replacing the ¥x — 1 part of y10 by
Jabs(x —1). See (2.16.2).
3. Selecting [GRAPHproduces the graph in (2.16.3). \l\/—
Feth= THIND T200M TTRACENGRAFH b
(2.16.3)
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8§17 — Using Zoom Box
In this section we will consider an application of one of the [ZOOM [features which was not
considered in Chapter 1, namely the (BOXOsubmenu item of the [ZOOMUmenu. In particular, we will

consider the question graphically as to whether the graphs of f(x) =2x? and g(x) =sin(5x*—-2) + 0.3
have a first-quadrant point of intersection.

1. Press to access the [y(x)=Ceditor, and xETéEH::E Flats
use (DELfIto delete all the functions in the editor. ~aPBsin (9 xE-22+8.3

Then enter y1=2x* and y2=sin(5x* - 2) + 0.3. See
2.17.1).

PIFE WIND  200M  TRACE GREAFH

(2.17.2)
2. Next set the viewing window as indicated in WIHOOL
xMin=
(2.17.2). wMax=3
®acl=1
Min=-2
Sax=2
JoSicl=1
Feth= THIND T 200M TTRACENGRAFH b
(2.17.2)
3. Selecting [(GRAPH[ produces the graph shown in
(2.17.3). Notice that it is not clear if these graphs
intersect in the first quadrant.
wixi= [ HIND T 200M TTRACE TGRAFH b
(2.17.3)
4. A BOX ZOOM may help decide the issue. So with
the display as in (2.17.3), select [ZOOML[Ito obtain
(2.17.4).
wixd=  WIND IETTEN TRACE GRAFH
B0: 0 ZIM [ 20UT 1 2570 DZFREV K
(2.17.4)
5. Selecting BOX[will result in a screen similar to
(2.17.5) in which the cursor is in the free moving
mode. The TI-86 will need to be given a pair of
diagonally opposite corners of a viewing box to
zoom in on for this graph. Use the cursor arrows to w=1.08522E09E2:  |w=1.4193CYE=A7
move the free moving cursor to a point similar to (2.17.5)
the location of the cursor in (2.17.5), and press
[ENTERD.
6. Now use the [¢] and [+] and keys to position the
other corner of the box as in (2.17.6).
x=.47619047618  lv=967Pu19zE4R
(2.17.6)
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7. Finally, press to obtain a graph similar to the
graph in (2.17.7). It is now clear that the graphs of l

these two functions do not cross in the first
quadrant.

vix3= HIMD RN TEACE SRAFH
EOX 2ld N Z0UT B 25T N2FREV K

(2.17.7)

818 — Graphing Rational Functions

We close this chapter with an example of a rational function whose graph has two vertical
asymptotes, namely

3
-5x +
f(x) = X" =-5x+1
(Xx-1(x+2
- Flokl Flokz Flotd
1. From (2.17.7), select [y(x)=[]and delete the y1 and o LB 3T ek 3 Erm

y2 functions used in §17.
Enter yl as y1=(x"3-5x+1) A(X - (x +2).

See (2.18.1). FIFE WIND  ZO00M TRACE GRAFH
u w | INsF | DELF DZELCTk
(2.18.1)
2. Figure (2.18.2) gives the graph of y1 in the viewing
window [-6, 7, 1] x [-10, 10, 2]. It appears that the

TI-86 was smart enough to sketch in the two vertical
asymptotes, but this is not the case. /‘ .-’ t ||'
00= [ HIMD 1 200K TTRACE DSRAFH k

(2.18.2)

Flokl Flokz Flekz

3. In fact, near each asymptote, the calculator plotted 1B T T ] 1 ]

a point for an x-value to the left of the asymptote,
plotted another point for an x-value to the right of
the asymptote, and then connected the two points
with a line segment which appears nearly vertical.
To verify this phenomenon, we change the graph (2.18.3)
style of y1 to the Dot style as indicated in (2.18.3).

PIEFHE LWIND 200M TRACE GRAFH

4. Regraphing gives the graph shown in (2.18.4). ' [

Feca=THIND I 2000 TTRACE IGRAFH F
x-value where the vertical asymptote occurs to be

one of the values the calculator uses in plotting

points for the graph. For example, since x = 1 is  pTETE TR TR R [
midway between —4 and 6, graphing y1 using the (2.18.5)

Connected style in the window [—4, 6, 1] X [—

10, 10, 2] will result in the graph shown in (2.18.5).

(2.18.4)

5. Inthe Connected style, the only way to avoid the
drawing of these false asymptotes is to force the

N
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Exercises

1. As afollow-up to §2, use ROOTand verify that the remaining two roots of y = x* —=5x° + x + 3
are approximately x = 1.9122291785 and x = —2.198691244.

2. Use a BOX ZOOM from figure (2.4.3) to graphically show that y = -|x| and y = x* —=5x* +x +3
have two fourth-quadrant points of intersection. Then use ISECTLto find them.

3. Find the fourth quadrant local minimum value of y = x* - 5x° + x + 3.

x3-5x+1

4. Consider f(X) = m .

Find a viewing window which includes the two vertical asymptotes but which has the property

that, when f(x) is graphed in the Connected style, neither of the vertical asymptotes is
falsely drawn.

5. (a) Construct a piecewise function y1 which has the following graph.

y (2,3)

(1,1) (3,0)

TN

(b) Use IFMAX[to see if the TI-86 can locate the local maximum at the point (2,3).
(c) Use RROOTIkee if the TI-86 can find the root at (3,0).

6. As afollow-up to Exercise 5, let y2 = y1(x — 1) and graph y2 on the viewing window [-1, 5, 1] X [—
3, 5, 1]. Explain the nature of the resulting shift of the graph of y1. Do the same with
y3 = yl(x + 1) + 2. Finally, use HISECT[ko find the point of intersection of y2 and y3.
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