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M ath 266A Section 01 (Barsamian) MATLAB 1: Creating Graphs for Exercise 1.2#42

In exercise 1.2#42 from Homework 1, you will inugate the Monod growth function

r(N)=2N N>0

K+ N

wherea andk are positive constants. You will study the effibett changing or k has on the graph of
Exercise 1.2#42 asks you to graph three diffevergions of the function, using various values of the
parametersa andk. In this first MaTLAB assignment, the goal is to make the graphs &irekercise. You will
make four graphs rather than three, in order tavsee clearly the effects of changia@r k. In making the
graphs, you will acquire some important basietMs skills, including:

» defining variables and functions

» graphing a function on a specified domain

» changing the line style of a graph

» graphing more than one function on the same saxed
* adjusting the scale of the axes of a graph

» adding labels to graphs

Start the MTLAB program. You should see a mostly-empty workspate tive “>>" symbol at the left. This
workspace is called trmommand windowand the “>>” symbol is called tlreemmand prompiThe prompt
indicates that MTLAB is ready to receive input from you. You will typgut after the prompt.

You will start by defining a function of one variaband graphing it.
1. At thecommand promptype the wordlear and hif entér. This erases any previously stoeddes.

2. At thecommand promptype syms Nand hif entér. (Be sure to include the spacet@edpitalize the
letterN.) This creates a symbolic variable calid

3. At thecommand promptype r=5*N/(1+N) and hif enter. (Be sure to include all characsbisyn,
with correct upper & lower case and no spacesy Giteates a functionof the variableN .

4. At thecommand promptype ezplot(r0,100) and hir. This command tells\ilaB to graph the
functionr on the domaird< N <100. The graph will pop-up in a new window entitlEgyure 10Q or
something similar.

Now you will change the solid graph to a dottedpgra

5. Across the top of the graph’s window, you will $ee names of various available pull-down menus:
File, Edit, View, Insert, etc. Below this row of words, you should seew o symbols. This row of
symbols is called thEigure Toolbar (If you don’t see th&igure Toolbar then click on the worliew
to pull down theView menuand on that menu, click on the wokdgure Toolbar This should put a
check next to those words, causing Eigure Toolbarto appear.) One of the symbols on Fngure
Toolbaris a white arrow. Click once on the white arrowisTtells MaTLAB that you want to edit the
plot. (Repeated clicks on this white arrow will st you in and out of thelot editing modeThe
MATLAB program indicates that you areplot editing moddy showing a little rectangle around the
white arrow on thé&igure Toolbar)
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6. With your mouse, move the white arrow so thatutctzes the curve of the graph, and click on thelgrap
A bunch of squares or dots should appear on thghgradicating that you are now editing the graph.

7. At the bottom of the graph window, a smaller windsiould appear, entitldéroperty Editor —
Lineseries Within this window, there should be a smaller dow titledline. Clicking on the little
triangle next to this window will enable you to dga the line style for the graph that you are Bditi
Change the line style to make the graph a dotted li

8. You are done with the graph window for now. Clickreewhere in the blank space of tenmand
windowin order to bring that window to the front.

Now you will create three more graphs on the sashefsaxes.

9. First you need to tell MATLAB not to erase the drapat you just made. At tteommand promptype
hold on and hir. This command tellssiMlaB to not erase old graphs when a new graph is ateate

10. At thecommand promptype r=5*N/(3+N) and hir. This creates a new version ofuhetionr.

11. At thecommand promptype ezplot(rp,100 and hir. The Figure 100 window will popagain,
this time showing two graphs. The old graph isetbtir dashed; the new graph is solid.

12.Change the line style of the new graph to alsodiged or dashed, but using a style of dots or dashe
that is different from the one you used on the fyraph.

13.Return to theeommand windowYou do not need to enter theld oncommand again.

14. At thecommand promptype r=8*N/(1+N) and hif entér.

15. At thecommand promptype ezplot(r0,100) and hif entér. The Figure 100 window will popaggin,
showing the new graph. The earlier two graphs mighte visible, depending on the scales of the.axe
But they have not gone away. In a later step, yibuadjust the axes and then you will see the old

graphs again.

16.Change the line style of the new graph to alsodiged or dashed, but using a style of dots or dashe
that is different from the ones you used on th& fivo graphs. (Use the method of steps 5 — 8.)

17.Return to theeommand windowYou do not need to enter theld oncommand again.
18. At thecommand promptype r=8*N/(3+N) and hif entér.

19. At thecommand promptype ezplot(rp,100 and hir. The Figure 100 window will popagain,
showing the new graph as a solid line. Leave thaplg as a solid line.

Now you will adjust the axes.
20.Be sure that you are in tipéot editing mode(Click on the white arrow, if necessary.)

21.Click somewhere on the axes of the graph. The winlblelow the graph should change to one entitled
Property Editor — Axes
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22.1n the window titledProperty Editor - Axesclick on the tab calle¥ axis This will open a smaller
window. In this smaller window, there will be a dhimox titled auto. If there is a check in this box,
click on the box to make the check go away. (downotwant they-axis to be automatically scaled.)

23.Enter Y-limits of 0 to 9 in the boxes provided. {&fyou type a number in the box, you will need to
either pres§ enter or click with your mouse somewhbetside the box, in order to submit the typed
value.) With this change in the scale of the ag##$pur graphs should now be visible.

Now you will add labels to the graph.

24. Thex-axis is labeled by the MvLaB program. Your first labeling chore will be to crea label for the
y-axis. You should still be looking at the windoiletd Property Editor — Axeswith the tab calledf
axisselected. To create a label for thaxis, type the symbolgN) into the empty box called-label

25.1In the Figure 100 window, above the graph, you &heee the title B/(3+N). The MATLAB program
has simply used the formula for the most recenplyis the title for the whole picture. That is nety
helpful. Your next labeling chore is to make a &etitle. In the edit plot mode, double click ore thitle
8N/(3+N). The program will highlight the title by puttingtle black boxes around it, and the area
around the formula will turn white. Erase the fofenand enter the following two-line title in itsgale:

Four versions of the function r(N)=aN/(k+N) for ezgise 1.2#42
your name, Math 266A MATLAB 1, due Friday Jan 600

26.Your third labeling chore is to label the individgmaphs. To make the labels, you need to useltite
edit toolbar However, this toolbar might not be visible. Tokadhe toolbar visible, click on the word
Viewto pull down theView menuOn that menu, click on the worgkot edit toolbar The toolbar

should appear.

27.0n theplot edit toolbar you will see a capital T. Click on this symbohi3 tells the MTLAB program
that you want to insertt@xt box The cursor should change from an arrow to a cross

28.Put the cross somewhere near tigtaph, and click the left mouse button. At thaitsm the graph, a
text boxwill appear with a blinking cursor inside.

29. Type the equation=5N/(1+N) inside thetext box Do not hir, because that would create a new
line inside the box. Instead, when you are donatythe equation, simply click somewhere outside th
box. Thetext boxthat you have just created can be moved aroumglgiclick and drag it. (Can you
figure out how to make the outline of ttext boxgo away?)

30.1In a similar way, create titles for the remainihgee graphs by usirtgxt boxes
Finishing up.

31.Your figure is now complete. Print it. (Click onetivordFile to pull down theFile menu, and on that
menu, click on thérint... symbol.)

32.Exit the MaTtLAB program. (Click on the worHile to pull down theFile menu, and at the bottom of that
menu, click oreExit Matlah)

33.Use the figure to illustrate your solution to exsecl.2#42.



