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M ath 266A Section 01 (Barsamian) MATLAB 2: Sequences

In Chapter 2 of the textbook, you were introduaeddquences. These are simply functions whose damai
the setN ={0,1,2,3;-} . The outputs of such a function can be thougfatsod list of numbers. Equivalently,

every list of numbers can be thought of as thewtutpa sequence. The first sequences that yoweteced
wereexplicitly defined as a function of. But you also learned abaugcursively defined sequences. For these,
the first number on the list is given, and you gikeen a formula that tells you how to produce, giaay
number on the list, the next number on the listhia MaTLAB exercise, you will explore botxplicitly defined
andrecursively defined sequences. In the course of doing the exerciseywlblearn a few new basic MLAB
skills, including:

» definingarrays of numbers

» graphing a function whose domain isanay of numbers

» changing the line style of a graph to indicatestidite data set

» telling MAaTLAB to display more digits

* using theup arrow anddown arrow keys as a typing shortcut

» using MaTLAB to produce the outputs ofrecursively defined sequence

In exercise 2.1#2 from Homework 2, you are askamidke an input/output table and graph for thetianc

f (n) =(1—12), wheren=0,1,2,3;--. Observe thaf is really a sequence, because its domain isethe s
+n

N={0,1,2,3;-}. Your first chore is to use Mtas to find the values for the table and to make tta®l. You

will start by creating aarray of n-values.
1) Start the MTLAB program. You should see themmand window, with the command prompt>.
2) Type >>n=0: 1: 10Ent er] This creates a list of numbers starting at Ocegd unit apart, and ending
at 10. Such a list is called array; you have just told MrLAB to create amarray and to call in.
MaTLAB will respond by displaying the list of numbergiearray n.
Next, you will create aarray of y-values.
3) Type >>y=1./(1+n."2) Be sure to include the periods. This command tiTLAB to

create an array, callgd whose elements are obtained by performing thautztion ]/ (1+ n2) on every

number in tharray calledn. Notice that you were told to typé and. ” instead of just and”. This
was because is anarray: the command had to be typed using these space} arithmetic operations.
4) MaTLAB will respond by displaying the list of numbersiearray y. Write down the first five numbers
on this list. They are the fiwevalues corresponding to thnevalues 0, 1, 2, 3, 4.
5) Use the numbers that you have written down to predhe table called for in exercise 2.1#2.
Next, you will plot the data that you just created.
6) Type>>plot(n,vy) This command tells MrLAB to create a plot of ordered pairs of numbers,
where the left number of each pair is one of thalpers inarray n, and the right number of each pair is
the corresponding number anray y.
The graph will pop-up in a new window entitlBthure 1, or something similar. The graph will not look yer
smooth, because it was produced using only eleaemmbints. But remember that the goal was to medu

graph for a function whose domain is the et{0,1,2,3;--} . Such a graph should really just be a bunch of

dots not connected by a curve. You will now ediilygraph to make it look that way.
7) In the window containing your graph, find thigure toolbar near the top of the window, find the white
arrow in that toolbar, and click on the white arréicking this arrow switches MLAB in and out of
Edit Plot mode.



Math 266A Section 01 (Barsamian)AM AB 2: Sequences Page 2 of 3

8) Using the arrow, double-click somewhere on the afeke graph. This will open up a smaller window
calledProperty Editor-Axes.

9) Using theProperty Editor-Axes window, set the limits of the axes so thatxkexis goes from 0 to 10
and they-axis goes from 0 to 1. (If necessary, refer torMs 1 for review.)

10)Using the arrow, click somewhere on the curve efghaph, itself. The smaller window should change
to one calledProperty Editor-Lineseries.

11)Click on the little downward-pointing triangle nextthe box calledline. This will open up a short list
of line styles.

12)From the list of available line styles, choogdine.

13)Click on the little downward-pointing triangle nextthe box immediately to the right of the word
Marker. This will open up a list of marker styles.

14)From the list of available marker styles, choosedblid dot marker.

15)Click on the little downward-pointing triangle nextthe box that is to the right of the box thati yost
used. This will open up a list of marker sizes.

16)From the list of available marker sizes, choosekeragize 15.0.

17)Add text notes to the graph using steps simildhése you used when adding notes to your graph in
MAaTLAB 1. Be sure to include the function descriptiom, ¢éixercise number, your name, and the date.

18)Click again on the white arrow to tellAviLaB that you want to get out &dit Plot mode.

19)Print your graph.

In exercise 2.2#96 from Homework 2, you are askefthtl the fixed points of a sequence defined ey th
recursive formulaa,,, = (_%)‘% +(%) You don’'t need MrtLAB to find the fixed points: a simple algebraic

calculation shows that there is a single fixed patrthe valuea = %6: 0.187E. But MATLAB does give you a

very useful way of observing tleenver gence of the sequence values to the fixed point.
20)Type>>cl ear Ent er] to clear the MTLAB memory.
21)Type>>synms x[Ent er] to create a symbolic variable calbed

22)Type>>y=(-x/ 3) +( 1/ 4) to create a function callgd
Compare the function that you have just creatatigamne described in exercise 2.2#96. In the es@rithe

equationa,,, = (—%) a,+ (%) describes a function whose inputds and whose output ig,,,. The function

that you just typed into MrLAB is identical, except that the input is callednd the output is called In the

next ten or so steps, you will familiarize yourselth different ways of feeding input into the fuimn and

using the resulting output. You will start with thienplest method: substituting a number into threcfion.
23)Type>>subs(y, 3) MaTLAB should respond by displayimms = -. 75, because

(- Ja)m+(Ja) =1+ Jo) =72

Now you will substitute a number in to the functyphy first settingk equal to the number and then substituting
xintoy.
24)Type>>x=7[Ent er] to tell MaTLAB to set the value of the variabl¢o 7.
25)Type>>subs(y, x) to tell MaTLAB to substitute the current value of the variabl@edx into
the function nameg. MaTLAB should respond by displayirmgns = - 2. 0833, because

(- 34)7+(34) = 7291 ;= -2.083¢

26)Type>>f or mat | ongEnt er] to tell MaTLAB to display more digits.
In the next three steps, you will learn how to teeup arrow anddown arrow keys as a typing shortcut.
27)Hit theup arrow key on the keyboard. MLaB should respond by displaying the most recentlgreat
command next to the command prompatvhe keeps a record of all of the commands that yoe 8tp
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the command prompt. Each time you presaiharrow or down arrow keys, MATLAB will move up or
down the list of stored commands.
28)Using theup arrow anddown arrow keys, go up and down the list of stored commamdi$ you see the
command>>subs(y, x) .
29)Hit Ent er]. MaTLAB should respond withns = - 2. 08333333333333. (Notice all the digits!)
So far, you have simply fed numbers into the fuorcyi and observed the resulting output. Now, you wak u
the functionrecursively. That is, each time you obtain an output, thapoutvill be re-used as an input in order
to produce yet another output. The result will Bistaof numbers.
30) Type>>x=3[Ent er| to tell MATLAB to reset the value of the varialxéo 3.
31)Type>>x=subs(y, x) This command tells MrLAB to substitute the current value of the
variablex (that is, the number 3) into the functigrand then store the resulting number as the new
value of the variablg. MAaTLAB should respond by displaying = -. 75000000.
32)Now press theip arrow key once, so that MLaB displays the line>x=subs(y, X) .
33)Hit to tell MaTLAB to execute the command. This command tellsiMs to substitute the
current value of the variable(that is, the number -.75) into the functigrand then store the resulting
number as the new value of the variabl®aTtLAB should respond by displayixg = 0. 5, because

(-%)m—.75)+(%1) = 25+ 25 !

Realize that you have been building a list of nureb€&he first number on the list is= 3, the second number
is x=-0.75, the third number on the list is=0.5. Write these numbers in a list.
34)Continue entering the=subs(y, Xx) command in order to lengthen your list of numb@use theup
arrow anddown arrow keys to save you the effort of re-typing the comthaach time.) Each time you
use the command to obtain a new number for thewiste down the number. Do this until your list
contains ten numbers. For your sanity, you neey i@dord the first five decimal digits of each nuenb
Observe that the numbers on your list are gettioget and closer to the value 0.1875. It was maerticabove

that an algebraic solution of exercise 2.2#96 fiadixed point ofa=%6: 0.187E. It seems that the numbers
on the list that you just created are getting al@sel closer to this value. This behavior is catlealver gence.

Now you will build a second list of numbers.
35)Type>>x=0. 1875[Ent er] to tell MATLAB to store the value 0.1875 in the variable namékhis is
the first number on the list. Write this number aow
36)Continue entering the=subs(y, X) command in order to lengthen your list of numb&sch time
you use the command to obtain a new number folighevrite down the number. Do this until yourtlis
contains five numbers. You need only record tha five decimal digits of each number.
37)Why does this new list come out the way it does@t@\own your answer to this question.)

Now you will build a third list of numbers.
38)Reset the variableto a number of your choosing. To get credit fas fhart of the assignment, you must
choose ax-value that nobody else in the class has chosen.
39)Use thex=subs(y, x) command repeatedly in order to lengthen youmlistumbers. Each time you
use the command to obtain a new number for thewiste down the number. Do this until your list
contains ten numbers. You need only record theffires decimal digits of each number.

In addition to the printed graph for exercise 2,381 should have another page (either hand-writegpe-
written) on which you have written the three listsyumbers created and your answer to the quepgtiead in
step number (37). Make sure that this additiongkpa titled with your name, theAvlLaB assignment number,
and the date. Turn all this stuff in with your Homwaek #2.



