






















































































































































































































































































































































































































MICROSOFT BASIC USING THE SOFTCARD 

996 : 
998 
999 
1000 
1002 
1004 
1006 
1008 
1010 
1012 
1014 
1038 
1040 
1042 
1044 
1046 
1048 
1050 
1990 

REM ** Line data 
REM ** The road 
DATA ll,100,20,145,60 
DATA 11,162,75,250,153 
DATA 11,60,17,125,75 
DATA 11,142,90,210,151 
DATA 11,200,19,145,60 
DATA 11,125,75,80,109 
DATA 11,245,14,162,76 
DATA 11,142,90,80,137 
REM ** The light standard 
DATA 11,140,10,150,10 
DATA 11,150,10,150,40 
DATA 11,150,40,140,40 
DATA 11,140,40,140,10 
DATA 11,145,40,145,55 
DATA 11,145,40,148,55 
DATA -1,0,0,0,0 

Program 12-7. The completed traffic light program. 

There is always room for improvement. Program 12-7 can draw only 
one traffic light of one size at one spot on the screen. We might convert the 
data so that every point is calculated in terms of a single starting point. 
Then we will be able to move the traffic light to any point that keeps the 
entire figure on the screen. Maybe we could draw cars racing around the 
screen. Our border-drawing subroutine could be used to nicely frame our 
picture. We could determine the data for many figures and save it in data 
files on disk. Then we will ha11e a whole library of :figures to use for later 
graphics applications. The possibilities are truly unlimited. 

We have presented an introductory treatment of :figures in Hi-Res. A 
great deal can be done with the tools available in BASIC. However, to 
produce high-speed action with collisions and explosions, programmers 
often resort to assembly language programming . 

•••• SUMM.AllY 
Just four BASIC keywords open the way to very powerful Hi-Res color 
graphics. HGR 0 gives us a screen with 280 columns and 160 rows. HGR 1 
activates an additional 32 rows at the bottom of the screen. Colors in the 
range from 0 to 12 are available with HCOLOR. In order. to get white we 
must plot the points (X, Y) and (X + 1, Y). Violet and blue appear only in 
even-numbered columns, while green and orange may be plotted only in 
odd-numbered columns. HPLOT . . . TO plots single points or line seg­
ments in any orientation. We restore the text 8Creen with the TEXT 
statement. We have developed a routine that allows us to specify a draw­
ing in terms of a collection of line segments. For each segment we need 
only supply the color and the endpoints. 
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Problems for Section 18·8 ................................. .. 
The possibilities for drawing figures on the screen are literally unlimited. 
We can only begin to make some suggestions leading you into problems of 
interest. Let your imagination plunge you into exciting graphics demon­
strations. 

1. Adjust the data in the traffic-light-drawing program so that each 
set of data is calculated in terms of a fixed starting point. Using 
(XO,YO) as (100,20), the first three data lines will be 

111JS0 DATA 11,0,0,45,40 
1005 DATA 11,62,55,150,133 
1818 DATA 11,-48,-3,25,55 

Now the control routine can select a variety of starting points and 
draw the traffic light anywhere on the screen with just one plotting 
subroutine. 

a. Supply data to draw a sailboat on the screen using the plotting 
routine of Program 12-7a. 

8. Supply data to draw a simple TV set on the screen using the plot­
ting routine of Program 12-7a. 

4. Write a program that illustrates the raising of a flag on a flagpole. 
Plotting the flagpole is straightforward. By successively plotting a 
flag on ever-increasing heights of the pole, the flag will appear to be 
raised. Note that you must erase the previous flag as you plot each 
new one. This can be done by erasing only a section of the previous 
flag. 

18-:s ..• Hi-Bes Graphs from l'ormulas 

Figures that can be described using a formula are easy to graph. There are 
many examples from mathematics . 

• • • . Cartesian Coordinates 
Let's develop a method for adjusting the X and Y values in the conven­
tional Cartesian coordinate system for plotting on the screen. We would 
like to move the (0,0) point near the center of the screen and alter the 
orientation for Y values so that they are increasing up instead of down. 
Suppose we specify that the point (XO,YO) on the Hi-Res screen shall 
represent the point (0,0) in a Cartesian system. Typically we might place 
the origin of a graph near the center of the screen. So the point (XO, YO) 
may often be (140,80). The X conversion is easy. We simply want to move 
each plotted point to the right on the screen. The Y conversion requires 
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that we tum the graph "upside down." So the point 

(Xl,Yl) 

in the conventional Cartesian coordinate system becomes 

(XO + Xl, YO - Yl) 

on the Hi-Res screen. 
It would be nice to plot the X and Y axes right on the screen. A very 

simple subroutine will do this for us. Again, here we can plot the vertical 
line two dots wide. 

Plotting points that fit a formula is straightforward enough. For our 
first graphs we might do just functions. This is a good application for a 
DEFined function. We can start with the simplest of all functions: 

y .. x 
We define this function with 

160 DEF FNF(X) • X 

We need a subroutine that scans all possible values for X and determines 
if the Y value is on the screen. If it is, then the routine should plot the 
point. If not, then the routine should simply try the next X value. All of 
this is done in Program 12-9. 

90 REM ** Plot a function 
100 HGR 0 : HOME 
116 a 
118 REM ** White border 
120 HCOLOR = 11 : OOSUB 600 
126 : . 
128 REM ** Plot axes (still White) 
130 GOSUB 700 
146 : 
148 REM ** Draw the graph 
15f1J HCOLOR = 1 'Arbitrarily select green 

-->16f1J DEF FNF(X) "" x 'Define the function 
18f1J GOSUB 200 'Plot the function 
190 END 
196 : 
198 REM ** Plot a function 
200 FOR Xl = -138 TO 138 
220 Yl = FNF(Xl) 'Use the function 
230 X m 14f1J + Xl 
24f1J Y m 80 - Yl 
250 IF Y > 2 AND Y < 157 THEN HPLOT X, Y 
270 NIDCl' Xl 
290 RETURN 
596 : 
598 REM ** Plot a border 

~->600 HPLOT flJ,0 TO 0,159 TO 279,159 TO 279,0 TO 0,0 
690 RETURN 
696 : 
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698 REM ** Plot axes for graphing 
700 HPLOT 3,80 TO 276,80 
710 HPLOT 140,3 TO 140,156 
790 REl'URN 

Program 12-9. Plot a functian in Hi-Res. 

This program is set up for the mixed graphics-text screen. We could 
easily convert the subroutines at lines 600 and 700 to plot for either full or 
part screen using an SO value that could be 191 for full screen and 159 for 
part screen. In addition we might want to move the axes so that the point 
(0,0) is not in the exact center. As we discussed earlier this could be done 
by passing (XO,YO) to the axes-plotting subroutine as the Hi-Res coordi· 
nates of the (0,0) point for the Cartesian graph. 

Figure 12-6. Executian of Program 12-9. 

Now it is a very simple matter to replace line 160 of Program 12-9 
with the function of our choice. With a little experimentation we can 
prod,uce attractive displays without the tedium of arduous calculations. 
Values of sine are in the range from - 1 to + 1, so we need to scale up to 
get values that will show up nicely on the screen. We select a scale factor 
of 50 to get an idea of what it looks like. Let's demonstrate this with 

160 DEF FNF(X) • 50 * SIN(X/10) 

Now let's do a circle with sine and cosine. 
Referring to Figure 12-8 we see that the X distance from the center of 

the circle is Rcos(G) and the Y distance is Rsin(G). Following our pattern 
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Figure 12-7. Program 12-9 with sine function. 

(x,y) 

}--- y = Rsin(g) 

x = Rcos(g) 

Figure 12-8. Coordinates on a circle using sine and cosine. 
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for Cartesian coordinates again we get the screen coordinates of the point 
(Rcos(G), Rsin(G)) as 

(XO + R * COS(~), 'YO + R * SIN(G)) 

Finally, we obtain a range of points on a circle by rotating the angle G 
through 211 radians (about 6.29) or 360 degrees. This is best done with a 
FOR loop. We can experiment with the increment to get a smooth drawing 
in a reasonable amount of time. 

Let's start with a circle of radius 10 centered at the point (70, 70). 
Consider Program 12-10. 

90 R™ ** Draw a circle 
100 HGR 0 
150 R = 10 
160 XO = 70 : 'YO = 70 
170 HCOLOR = 11 
300 FOR G = 0 TO 6. 28 STEP .2 
310 Xl = R * COS(G) 
320 Yl = R * SIN(G) 
320 HPLOT XO + Xl, 'YO - Yl 
340 NEJCl' G 

Program 12-10. Draw a circle . 

•••• SUJIMABY 
We can plot a mathematical function by simply scanning the X-value 
range on the Hi-Res screen and calculating each Y value. The program 
needs to verify that each point is actually on the screen. By using a 
DEFined function we have been able to write a generalized program to 
display functions of our choice. 

Problems for Section 12-3 ................................. .. 
. 1. We sometimes need to experiment with a function. Try to plot 

2X3 - 2X2 + 3X - 5. It should be apparent that most of the Y 
values are off the screen. We can scale the Y dimension down by 
dividing the value of Y by a large number-say 100000. Try it. 

8. Try X2 + SOX - 450. Divide by 100. Remembering that the scale is 
distorted, we can gain a lot of insight into how a function performs. 

8. Replace the circle-drawing routine in the traffic light of Program 
12-7b with the circle-drawing routine of Program 12-10. 

12-4 ... Polar Graphs 

Polar equations often produce interesting graphs. One of the reasons we 
don't draw many polar graphs by hand is that they take too much tedious 
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calculation involving trigonometric functions. We can easily produce the 
graphs without the tedium by using Hi-Res graphics and letting BASIC do 
the calculations. 

We may use 

R = 1 - 2cos(G) 

as an example equation. Using sines and cosines we get the X and Y 
coordinates as follows: 

X = Rcos(G) 

and 

Y = Rsin(G) 

where G is the central angle in radians. To obtain a full graph the central 
angle must sweep through a full 360 degrees or 217' radians, just as in 
Program 12-10. We can get about 60 points by using STEP .1 in a FOR 
• . . NEXT loop. Since the point (0,0) is in the comer of the Hi-Res screen 
we need to adjust the starting point to keep the figure in view. 

To make our figures as large as possible we can use HGR 1 to obtain 
full-screen graphics. In this situation there is no text display, so after we 
have had a chance to examine the graph, we will need to type TEXT "in 
the blind" to get back the text screen and see our program. Now we have 
to think about adjusting the X and Y values on the conventional Cartesian 
coordinate system for plotting on the screen. This is exactly the same 
conversion we carried out in Section 12-3. So the point (X9,Y9) in the 
conventional Cartesian coordinate system becomes (XO + X9, YO - Y9) 
on the Hi-Res screen. Where the point (XO,YO) defines the J:IOint on the 
screen where we want the Cartesian point (0,0) to be located. Again we 
have shifted to the right and turned the graph upside down. 

It would be nice to display a polar axis right on the screen with the 
graph. We can easily plot a line beginning at the point (0,0) and extending 
to the right edge of the screen. Placing the polar axis on the screen will 
clearly locate the graph for us. 

Once we have a working program, it will be a simple matter to plug in 
other equations. In this way we can look at dozens of graphs in the time it 
would take to draw a single graph by hand. It is interesting to watch the 
figures as they are formed on the screen. Drawing a polar graph by hand, 
like typing a 100-page paper on a portable typewriter, is one of those things 
everybody ought to do once in a lifetime. 

Our program separates nicely into three packages: the control routine, 
the polar-axis-plotting routine, and the graph-plotting routine. Let's work 
on them in that order. 

In the control routine we set up the full graphics screen with HGR 1. 
Setting the color is easy. Next we define the X and Y axes and call the 
polar-axis-plotting subroutine. Polar graphs plotted true size are usually 
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very small. So we should provide a scaling factor to produce a larger 
graph. We define the radial scale in RS. In the actual plotting subroutine 
we will be arranging for the central angle to range through a full rotation 
of 21T radians. But we might· like to control the step size in the control 
routine. Thus we set the value of ST here. Finally we call the plotting 
subroutine. That is all there is to it. See Program 12-1 la. 

98 
100 
110 

-->120 
130 

->140 
160 
190 

REM ** Cbntrol polar graphing 
HGR 1 
HCOLOR = 6 
XO = 139 : YO = 95 
GOSUB 1000 'Plot polar axis 
RS = 45 : ST = .1 
GOSUB 200 'Plot the graph 
END 

Program 12-lla. Control routine for polar graphing. 

In Program 12-lla line 120 sets the axes as close to the center of the 
screen as possible. Line 140 sets the radial scale at 45 and the step size 
at .1. 

The easy one is the polar-axis-plotting routine. All we do is HPLOT a 
line from the point (XO, YO) to the right' edge of the screen. That takes one 
statement. See Program 12-llb. 

998 REM ** Plot polar axis 
1000 HPLOT XO, YO TO 279, YO 
1090 RETURN 

Program 12-llb. Draw a polar axis. 

Now let's look at the actual plotting subroutine. We need to provide for 
the angle to sweep a full rotation. This is done with a FOR . . . NEXT 
loop ranging from 0 to 6.29. The number of points we want plotted may 
well depend on the size of the graph. We may want more points for larger 
graphs. So we let the calling routine establish the STep size. We can then 
experiment with each new equation until we get a nice graph. A large step 
size will not give enough points of the graph; too small a step size will take 
too long to plot~ See Program 12-llc. 

198 
200 

-->210 
-->220 
-->230 

240 
250 
290 

REM ** Plot polar graph 
FOR G = 0 TO 6. 29 STEP ST 

Rl = 1 - 2 * COS(G) 
R9 = RS * Rl 
X9 = R9 * COS(G) a Y9 = R9 * SIN(G) 
HPLOT XO + X9, YO - Y9 

NEn'. G 
REl'URN 

Program 12-llc. Pol.ar-graph-plotting subroutine. 
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In Program 12-llc, the polar equation is defined in line 210, the scaling 
factor is implemented in line 220, and the Cartesian X and Y values are 
calculated in line 230. It will be a simple matter to change the polar 
equation by changing line 210. We must be aware that other polar equa­
tions may contain points that are off the screen. We can test for out-of­
range values and skip the plotting for those points. Further, we must be 
alert for equations that may cause BASIC to attempt to divide by zero. See 
Figure 12-9 for a trial run of this program. 

Figure 12-9. Execution of Program 12-lla,b,c. 

Problems for Section 18-4 ..................................• 
1. We can easily plot a circle with our polar-equation-plotting pro­

gram using the polar equation R = 1. Do this. 
a .. There are lots of interesting polar graphs. Graph any of the fol-

lowing: 

(a) R = 1 + 2cos(G) - 3sin(G)2 

(b) R = 3 + sin(3G) 
(c) R = 2 + sin(2G) 
(d) R = sin(G) + cos(G) 

:S. Many polar equations produce nice graphs, but they will cause our 
polar-plotting program to fail. Some points will lie off the graphics 
screen. Some values of G will cause division by zero. We can easily 
test whether a point is on the screen between fines 230 and 240 of 
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Program 12-1 lc. If a point is off the screen, don't plot it. If the 
formula we enter at line 210 has an indicated division then we can 
put in a test between lines 200 and 210. If the current value of G 
would cause such a zero division, don't even execute line 210. 
Adding these features will enable you to draw graphs for any of the 
following: 

(a) Rcos(G) = 1 
(b) R = 1 + Rcos(G) 
(c) R = tan(G) 
(d) R = 2G (make the scale 1 and make Grange from -50 

to 50) 
(e) R = 2/G (scale 25 and G from -10 to 10) 

smBLIGJR 12 

BSCBR 

We may be interested in whether a point on the Hi-Res screen has been 
plotted. 

210 P = HSCRN(X,Y) 

will tell us. The value of P will be 0 if no point has been plotted and -1 if it 
has. Unlike SCRN with Lo-Res we cannot determine the color using 
HSCRN. 

It can be very instructive to experiment with HSCRN. Issue an HGR 
command to paint the screen green. Then examine points with odd and 
even values for X. For X even we get HSCRN equal to 0 and for X odd we 
get HSCRN equal to -1. Green is plotted only in odd-numbered columns. 
Similarly, we will find orange in odd-numbered columns, while violet and 
blue are plotted in even-numbered columns. For HCOLOR 9 and 11 we 
find that both odd and even values of X are plotted. But for HCOLOR 3 
and 7 only dots with even values for X are plotted. 
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Applesoft 
and SoftCard 

BASIC 

... . Applesoft Features Not Included 
FLASH, IN#, PR#, HIMEM and LOMEM, DRAW and XDRAW, SCALE, 
and ROT are not available in SoftCard BASIC. 

In addition (or subtraction), the ESC A, B, C, and D, and ESC I, J, K, 
and M editing features are replaced by the powerful EDIT Mode. EDIT 
Mode is discussed in Appendix B. 

If you really want FLASH, just POKE -4046, 127. (With some 80-
column cards this will not work.) All characters with ASCII values in the 
range 64 to 127 and 192 to 255 will flash, while all others will appear as 
inverse characters. (See Appendix D for the ASCII chart.) This will cause 
all letters plus the characters@,[,\,], ",and_ to flash. The way back is 
with the NORMAL statement. None of this matters much for applications 
that use an external terminal. 
' Several of the functions provided by IN# and PR# are standard fea­
tures of the SoftCard. We may use a printer by plugging it into SLOT #1. 
In CP/M, CTRL-P acts as a toggle switch to turn the printer output on and 
off. If the printer output is off, CTRL-P turns it on. If the printer output is 
on, CTRL-P turns it off. In BASIC we send output to the printer with 
LP.RINT, LPRINT USING, or LLIST. 

We may use an external terminal by plugging the appropriate 
hardware into SLOT #3. We can tailor the CP/M software to our specific 
terminal using CONFIGIO in BASIC. 

The SoftCard documentation includes a little routine that may be 
used to boot another disk. This takes the place of IN #6 in Apple soft, 
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assuming the disk is in SLOT #6. Of course, we can always shut the 
computer off, install the new disk, and tum the computer back on again. 

We can achieve the purpose of HIMEM by using the /M: option upon 
invoking BASIC in the first place. 

MBASIC /M132767 

limits BASIC to memory up to address 32767. Memory is set aside for 
special purposes. 

Shape-table graphics are simply not provided . 

• • • • J'eatares Included to Su;p:pon A;p;plesoft 
HOME clears the text screen and places the cursor in the upper left 
corner. 

The HTAB statement is used to provide absolute horizontal cursor 
positioning. HTAB X places the cursor at position X. The positions of the 
line are numbered beginning with 1. VTAB does the same thing for verti­
~ positioning. The lines are numbered from 1 to 23. Note that HTAB and 
VTAB are statements and are not to be used in a PRINT statement. 

INVERSE displays all further text as dark letters on a light back­
ground. NORMAL restores the familiar text display. 

We may erase lines from a program with DEL or DELETE as we 
prefer. Both work, though DEL entered in a program statement will list as 
DELETE. To delete several lines we may use the comma as in Applesoft. 
DEL 1,120 will eliminate lines 1 through 120. LIST also allows the 
comma . 

• • • . Statements nat Behave D1fferen.t1y 
GR is used to determine whether we get four text lines at the bottom of the 
screen c>r not. GR 1 is just like GR in Applesoft. GR 2 invokes full-screen 
Lo-Res graphics. Further we may include a second parameter to clear the 
screen to a desired color. 

211/J GR 1, 8 

will clear the full screen to brown. 
COLOR in SoftCard BASIC may be treated as simply a special vari­

able, rather than as a keyword. Thus, we may code statements such as 

385 COi.DR • COLOR + 1 

We may not set COLOR values outside the range of 0 to 15. 
Hi-Res graphics are available only in GBASIC. GBASIC allows far less 

user memory than MBASIC. There is no HGRl. The HGR statement may 
include a para.meter to set mixed graphics and text or full-screen graphics 
and whether or not the screen is cleared. Further, a second parameter may 
be used to paint the screen the HCOLOR of our choice. HGR 0 is the same 
as HGR in Applesoft. HGR 1 (not to be confused with HGRl in Applesoft) 
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clears the screen to black and enables us to use the bottom four text lines 
for graphics work. HGR 2 restores the graphics screen in mixed graphics 
and text, while HGR 3 restores the full graphics screen. HGR 0 and HGR 1 
may be followed by a color number from 0 to 11 to clear the screen to the 
color of our choice. HCOLOR 12 reverses whatever color is already 
plotted. 

HCOLORs 0 through 7 behave almost as in Applesoft. White 
HCOLORs 9 and 11 have been added and plot white whether the column 
is odd or even. Black HCOLORs 8 and 10 are paired up with 9 and 11. 

FOR . . . NEXT in versions 5.0 and later of SoftCard BASIC will not 
execute if the initial value of the loop is outside the range specified by the 
last value and the STEP. In Applesoft FOR. . . NEXT always executes at 
least once. 

IF . . . THEN in SoftCard BASIC permits an ELSE clause not al­
lowed in Applesoft. 

The logical operators are quite diiferent. In Applesoft 

2 OR 4 

is evaluated as 1. So is 
2 AND U1J 

On the other hand, SoftCard BASIC evaluates logical expressions bit by 
bit. Thus, 

2 OR 4 

evaluates as 6 because both the 2 bit and the 4 bit are set, while 
2 AND 18 

evaluates as 2 because the 2 bit is the only bit set in both 2 and 10. 
NOT simply reverses all bits in the number. All ones go to zero and all 

zeros go to one. Thus, 

NOT 127 

becomes -128 . 

• • . . Features in SoftCard BASIC Bot Found in Applesoft 
We can generate tones with BEEP. 

218 BEEP 5, 15 

will sound a tone whose pitch is related to 5 and whose duration is related 
to 15. These values may range from 0 to 255. These values are not math­
ematically coordinated with musical notes. 

HSCRN (X, Y) returns a -1 or a 0 as the point (X, Y) is or is not plotted 
on the Hi-Res screen. It will not report the color number. 

PRINT USING provides tremendous flexibility for formatting results 
in a display. We can easily specify neatly organized reports with right-
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justified columns of figures all rounded to the same precision right in the 
PRINT statement. It is interesting to note that the pattern in a PRINT 
USING statement can be a string variable. 

2ee PRINT usmG • #HH.H "1 x 

becomes 
50 A$ = H #####.## H 

200 PRINT USING A$: X 

This feature opens the way for tremendous flexibility for formatting re­
sults. The string pattern could be DATA in a program, or even stored in a 
file on disk. 

WIDTH N sets the screen width to N characters. 
We can change the line numbering sequence with RENUM. 
RENUM 300, 125, 20 

Will map the existing line numbers into new line numbers according to 
the three numbers given. Iri this case the old line number 125 will become 
300 and succeeding line numbers will have intervals of 20. Lines cannot 
be moved out of sequence with RENUM. 

A program line editor is available in EDIT Mode. See Appendix B for a 
complete description. 

LINE INPUT reads an entire line of data without regard to commas. 
Everything up to cr-lf is accepted in a statement such as 

220 · LINE INPUT A$ 

No question mark is displayed. 
We may work with double-precision numeric values with up to 16-

digit precision. Such variables are designated by appending a number sign 
· ( #) to any legal variable name or any constant. 

The WRITE statement displays values close packed and separated by 
commas. Strings are surrounded by quotes. We may also write data into a 
file with WRITE #. 

100 X = 123456 : A$ = "The hour is late" 
110 WRITE X, A$ 
RUN 
123456,"The hour is late" 

Files are managed with distinct statements designed for this purpose. 
Files are identified by channel number for easy organization of multiple 
file access in a single program. 

One of the advantages of using Microsoft BASIC on any computer is 
that most of the features will be transportable to any other machine that 
supports the same language. 
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EDIT 
Mode 

Touch typing is wonderful. EDIT Mode is even more wonderful. When we 
first "bring up" BASIC-80 the program area of the computer is a blank 
sheet of paper or an empty chalkboard. As soon as we type program state­
ments in, it's not blank or empty anymore. There is a program that we 
might want to modify. We might have made a typing error, or we might 
want to change a statement to change its effect in the program. In many 
cases an error in a program line is simply a single mistyped character. 
Without EDIT Mode we are required to retype the entire line. And there is 
nothing to stop us from making more typing errors on the next try. With 
EDIT Mode, we simply use a few easy-to-remember commands to change 
only the offending character or characters. 

In order to successfully master the world of EDIT Mode it is best to 
perform each exercise directly on a computer. This is fingertip learning. 
Read through this section to become familiar with the overall scheme of 
things and then go through it again following along on a keyboard. Go 
beyond the exercises; try each feature several times on your own program 
examples. After a bit of practice, many people find that they can simply 
tell their fingers what to do. They do the rest. The time spent mastering 
the editor now will be repaid many times in your programming experi­
ence. This point cannot be overemphasized . 

. . . . EDIT Mode Commands 
BASIC-80 offers a set of commands that enable us to make changes in a 
single line. As we process a line making changes, the cursor follows along 
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to show us just where we are on the line. Our changes may be displayed 
for us to see, but the commands are not. At first this may seem a little 
difficult for the beginner, but soon even the timid user will be comfortable 
with the process. Let's begin by entering Program B-1. 

lee PRINT "This is a EDIT example.• 
lle PRINT "We will bee makng a few changes.• 
12e PRINT •If we folllow alone with the," 
13e PRINT "then we will becom editting experts.• 

Program B-1. An EDITing example. 

Type the program exactly as it appears so that you may folliow alone mak­
ing exactly the changes outlined here. It is important for you to have 
access to a computer for this, as we cannot easily demonstrate the dy­
namic nature of the editing process on paper. The best we could do would 
be to insert clear plastic overlays in a book. But there really is no substi­
tute for actual experience. 

We get at line 100 by typing: 
EDIT 100 

BASIC goes into EDIT Mode by displaying the line number and waiting 
for us to make the next move. Probably the simplest move to make is to 
move the cursor . 

. . . . Move the Cursor (Press the Space Bar) 
Pressing the space bar causes the editor to display the next character of 
the current line. Pressing it again produces another character. The 
keyboard repeat feature may be used for this. We step through the line 
until we expose the "a". At this point we want to insert the letter "n" . 

.... Insert 
The insert command is "I". As with BASIC, either "i" or "I" is valid. The 
character to insert is "n". We do that by keying "in" or "In". The character 
inserted will be upper- or lowercase exactly as we type it here. The "I" will 
not appear on the screen. The "n" will appear on the screen. At this point 
we may leave EDIT Mode for this line by pressing RETURN. The editor 
responds by displaying the rest of the line and returning to BASIC. Line 
100 now reads 

100 PRINT "This is an EDIT example.• 

Line 110 requires two changes. We want to fix "bee" and "makng". 
The double "e" problem is solved with "delete" and the missing letter is 
handled with "insert". 

EDIT 110 

Press the space bar repeatedly until the "e" in "bee" appears. 
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.... Delete 
Next, simply press "D" or "d" to delete a single character. The editor 
replies by displaying 

lll/J PRINT "We will be\e\ 

With the cursor just sitting there. The letter "e" displayed between the 
. backslashes has been deleted. Now we may continue on the same line by 
pressing the space bar four times until the "k" appears. At this point "Ii" 
will insert an "i" to correct the word "making". The :first "I" is for insert 
and the second ''i" gets inserted. Press RETURN and the edit is complete 
for line 110. Your screen should look like this: 

lll/J PRINT "We will be\e\ making a few changes." 

Now we are ready to make three changes in line 120. We need to fix the 
triple "l", change "alone" to "along", and insert the word "exercises" at 
the end of the line. 

EDIT 1211J 

We could pass over 16 characters until the cQrsor gets to the first "l". Or 
we could use a new command to search for it . 

•... Search 
Simply key in "SI" to tell the editor to search for the desired character. 
The line up to that point is displayed, and the editor awaits our delete 
command. The errant "l" is backslashed out of existence with delete and 
we may proceed to the next edit. Now we may search for the "e" in alone. 
What we want now is to for it to become a "g". We could use delete 
followed by insert "g". Or we might prefer to change the next character to 
a "g" with the change command . 

.... Change 
We may enter "Cg" to change the next character to a "g" without regard to 
what was there. Following this we simply press the space bar enough to 
get to th~ point where we want to insert " exercises". The resulting display 
should match the following: 

121/J PRINT "If we fo\l\llow along with the exercises," 

As you become more experienced with editing you will see several ways to 
achieve the same thing. For example, to insert the word "exercises" 
above, we might have preferred to search for the comma and then insert 
the desired word. Clearly the search method is faster. As you grasp the 
options that the editor offers you will1also learn to quickly judge whether 
there is a faster alternative. Just don't use up a lot of time trying to think 
of a clever technique to save a millisecond. Each person develops his or 
her own techniques. 
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We have two changes to make in line 130. We need to fix "becom" and 
"editting". 

EDIT 130 

Let's search for the "m" and then press the space bar once. At this point 
we may insert an "e" with "le". What next? We could press RETURN to 
signify the end of an edit and then reedit the line. But that seems cumber­
some. And it is. It will be better for us to exit the insert mode with the 
ES Cape key and then search for the first "t" in "editting" . 

•••• BSCape 
Once we are in EDIT there are two submodes. We may be commanding 
the editor to do something or we may be inserting text. We insert with the 
insert command. Once in there we may exit in one of two ways. We have 
been using the RETURN key to get out. But that takes us all the way out 
of the editor entirely. We may use ESCape to simply exit insert without 
leaving the editor. This allows us to make numerous changes on a pro­
gram line in a single edit. In our example we press ESCape and then "St" 
to search for the double "t". Next delete with "D" and press RETUllN. 

130 PRINT "then we will becane edi\t\ting experts." 

Now we really ought to insert the word "Mode" in line 100. Type 
EDIT 100 again. Press the space bar until the cursor has passed over 
"EDIT". Or use a combination of the search command and the space bar.· 
It will be necessary to search for "T" several times, or search for "D" and 
then press the space bar to locate the cursor properly. With practice you 
will learn to size up the best way to get to the point of the line where you 
want to be. Next, type "I Mode" and RETURN. Insert lets us insert as 
many characters as we like. We are limited to 255 characters on the line, 
though. It'll be a little while before that is a problem for us. It is the · 
RETURN key that signals the end of the insertion. 

And finally we may examine our edited program with the LIST com­
mand in BASIC. 

LIST 
100 PRINT "'nlis is an EDIT Mode example." 
110 PRINT "We will be making a few changes." 
120 PRINT "If we follow along with the exercises," 
130 PRINT "then we will becane editing experts." 

We have seen how to do six different things in EDIT Mode: 

1. Move the cursor (press the space bar) 
a. Insert 
8. Delete 
4. Search 
8. Change 
e. Leave the editor (RETURN) 
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It is best to practice each of the features we have demonstrated here. 
Work on this until things become reflex actions. Don't stop now. The rest of 
this appendix is about to unveil more powerful features of EDIT Mode . 

• . . . :Beneath the Surface 
After you have mastered the features presented thus far you will want to 
learn more. Once EDIT Mode becomes second nature to you, you may 
concentrate on your programs rather than on wrestling with the process of 
keying in BASIC program statements and getting them right. We present 
here a description of the additional capabilities that go with each of the six 
basic EDIT Mode functions. 

1. Move the cursor (space bar and Rubout or left arrow) 

Press the space bar once and the cursor moves one character to the 
right. Press it twice to move two characters. We may move the cursor any 
number of spaces by first entering that number. Thus if we press 5 fol­
lowed by the space bar the cursor will move 5 characters to the right. 

We can move the cursor to the left with the Rubout key or left arrow. 
Rubout and left arrow are two different symbols that have the same effect 
in this environment. (Rubout is CTRL-@ on Apple II and II Plus.) Press it 
once to move 1 character. To move 10 characters enter 10 and press 
Rubout. Just like magic. 

a. Insert (I, #I, and X) 

We insert characters on a line by typing "I" followed by our desired 
insertion. We insert x characters with "xi" followed by x-characters. We 
leave insert with either RETURN or ESCape. 

A special command has been included for the sole purpose of extend­
ing a line. The "X" subcommand moves the cursor to the end of a line and 
goes into the insert submode. 

We delete characters in this submode with Rubout or left arrow. Left 
arrow causes the cursor to move to the left over one character each time it 
is pressed. Rubout displays an underline character(_). Either way, a 
character is removed for each key press. 

:s. Delete (D, #D, an~ H) 

Each time we use the delete command a character is deleted. We may 
delete any number of characters by entering that number before issuing 
the delete command. All characters are displayed between a pair of 
backslashes. If the number we enter is greater than the number of charac­
ters on the rest of the line, delete only removes the rest of the line. It does 
not extend to the next line. 

The H command deletes the rest of the line to the right of the cursor 
and goes into insert mode. 

804 . •·. 



EDIT MODE 

4. Search (S, #S, K, and #K) 

We may search for a character with the S command. We may also 
search for the ith occurrence of a character with iS. 

The K search is both powerful and dangerous. The K search deletes all 
characters passed over in the search. If the character you are searching for 
is not found then the rest of the line is deleted. Use this one carefully. 

8. Change (C and #C) 

Change the next character with the C command. To change i charac­
ters, enter iC followed by the i characters you wish to insert. For example, 
"3cNEW" will replace the next three characters with "NEW". 

8. Leave the editor (RETURN, E, Q, L, and A) 

There are a number of commands grouped here that have to do with 
managing the entire edit. RETURN at any time ends the editing session 
for this line. In this case the remainder of the line is displayed. To avoid 
the display use the "E" command. The "Q" command allows us to quit 
the editor without making any of the changes we have entered. Thus the 
line remains as it was before we began to tinker. We may display the line 
in its current form with the "L" command. The line will be displayed and 
the line number will appear with the cursor just as it does at the begin­
ning of an edit. The "A" command simply allows us to start all over by 
throwing away any changes we have made . 

• . . . llliscellan.eous Additional EDIT Features 
When BASIC encounters a syntax error during program execution it au­
tomatically enters EDIT Mode on the errant line. Normally we want to fix 
the line and RUN the program again. If we don't want to edit at this time, 
then we may simply leave the editor with the "Q" command or press 
RETURN. 

We may enter EDIT Mode at any time in BASIC by typing Control-A. 
Hold down the CTRL key and press the letter A. BASIC-80 will move the 
cursor to a new line, display an exclamation point(!), and wait for your 
EDIT Mode commands. We may use this to fix a line we are currently 
typing or to fix the last line typed. Thus, if we issue a command at the 
keyboard and wish to do it again, we may type CTRL-A and press RE­
TURN. Try it. Or suppose we type a command line and make a typing 
error. We may use CTRL-A to correct the error and reissue the command in 
one operation. If the command last issued was LIST, CTRL-A will enter 
EDIT Mode beginning at the last program line listed but without the line 
number. Now you know. This CTRL-A thing also works while responding 
to an INPUT statement. This makes it easy to edit data entered during 
program execution. Remember, not all SO-column cards support CTRL-A 
as a way to enter EDIT Mode. 
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Suppose you only want to change theline number. You could type it 
again with the correct line number. Or you could fool EDIT Mode into 
doing mo.st of the work for you. A simple two-step edit will do the job. 
Let's change line 200 to line 500. First EDIT 200 and press RETURN. 
Second, press CTRL-A and insert 500 at the beginning of the line. You 
may now list the program to verify that the program line appears at both 
line 200 and line 500. To eliminate line 200 simply type 200 followed by 
the RETURN key. 

Finally, the editor always remembers the most recent line number as 
"." (dot). So "EDIT ." will enter the editor with the most recent line 
number. The space is required between the "T" and the".". 

The beginner should spend some time at a keyboard trying all of the 
EDIT Mode features. A little time spent learning how to use it will pay off 
in much time saved as you learn to write programs. 
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Using 
the Disk 

With a disk we can easily save programs for future use. 
We are going to learn about SAVE, RESET, FILES, LOAD, RUN, 

MERGE, KILL, and NAME. All of these directives allow us to designate 
which disk drive to use . 

. . . . Program. Kam.es (and File Rames, Tool) 
We are allowed up to eight characters in program names. As we will see 
shortly, BASIC will add the three characters "BAS". So, if we name a 
program "TESTING", BASIC will call it "TESTING.BAS". There is the 
name and the three-character extension. They are separated by a pe­
riod (.) . 

.... Disk Drives 
Under CP/M we simply use a letter followed by a colon to refer to a disk 
drive. If we want the current one, then we may omit the drive designa­
tion. To specify program "EGGS.BAS" on drive B, we simply attach the 
drive designation to the program name: 

"B:EGGS. BAS" 

It is that simple . 

•••• SA'VJ!I 
Suppose we have just put the finishing touches on one of our eggs pro­
grams. We can save our program on disk with the following: 
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SAVE "EGGS" 

1t•s a good idea to use all uppercase letters for file names. After a little disk 
activity BASIC will return to await our next command. The program will 
be saved under the name "EGGS.BAS,.. The extension" .BAS., is added by 
BASIC. If you want some other extension, just include it when you type 
the SAVE command. · 

There are three formats for program files stored on disk by BASIC. The 
EGGS program mentioned earlier would be saved in compressed binary 
fOrma.tby our :first command. This format is usable only by BASIC. but ft 
saves disk space for large programs. 

There are a number of program editors available. These editors give us 
the ability to make wholesale changes in our BASIC programs. For exam· 
pie. we might want to change all variables named NUMBER to NEW· 
NUMBER. This would be somewhat tedious with EDIT Mode in BASIC. 
but it would go fast and easy with a good program editor. ED.COM is a 
program editor that comes with CP/M. A few simple commands are used 
to edit text in the computer. ED does not depend on our writing a BASIC 
program. We could write a letter to a friend. Instructions for the use of this 
program are included with the CP/M documentation. The catch is that 
most program editors require that the file being edited be stored in ASCII 
format. That is, each character must be stored as a single character using 
a standard coding method. Using this format the word PRINT is stored as 
five characters, whereas PRINT is stored in the space of a single character 
·using compressed binary format. It is a simple matter to save our program 
in ASCII format. 

SAVE "EGGS" ,A 

does the job . 

•• • • Protected Programs 
Sometimes we have a program that we want to let other people use, but 
we don't want them to be able to read the BASIC code. We may protect our 
program with 

SAVE "EGGS" ,P 

We have to be careful with this one. Even we cannot LIST the program. It 
is necessary to save such a program in an unprotected format as well. If 
we try to LIST a program saved in protected format, we will be greeted 
with 

Illegal function call 

Most things we might try to do to change the program are greeted with the 
same message. Note that if the program name we use in a SA VE state-­
ment is already on the disk, BASIC simply replaces it with the current 
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program. You are warned to be careful not to wipe out another old pro­
gram by selecting its name for a new one. We go merrily along writing and 
saving programs, and someday we get the message 

Too many files 

It means just that. The disk has room for just so many files, and eventu­
ally we reach that point. To see the directory of files on the disk simply use 
the FILES command (see below). We may use KILL (see below) to elimi­
nate junk programs and use SAVE again. 

If we find that we cannot part with any programs on this disk, we 
switch disks and try again. But now we will get the message 

Disk Read Only 

Aha! BASIC remembers where programs are on each disk. If we remove 
one and insert another, BASIC will remember about the wrong disk. That 
message is for our own protection. We use the RESET command to tell 
BASIC to remember this disk now. Now we can SAVE our precious pro­
gram. That was the RESET command-not the RESET key. What else 
can happen? Well, if our programs become very long or we work with files 
that contain a lot of data, we might see the following message: 

Disk full 

That means just what it says. There is no more room no matter what. 
Again, determine what can be erased from the disk to make room. · 

•.•. l'ILBS 
The FILES command causes the name of the files on the current disk to 
be displayed. We may use the wild-card features of the CP/M operating 
system to view only selected files. Thus, 

FILES "*.BAS" 

. will display only those files with the ".BAS" extension. And 
FILES "CA??????•*" 

will display a directory of all files that begin with CA . 

•••• LO.AD 
Any program SAVEd is easily brought back with LOAD. 

LOAD "EGGS" 

loads a copy of our program into memory from disk. To execute the pro­
gram we just issue the RUN command. Alternatively we could RUN our 
program directly with 

LOAD "EGGS" , R 

The "R" option causes the program to execute as soon as it is loaded. It is 
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important to know that the "R" option keeps all files "OPEN". This com­
mand can be included within another program. So we may move from 
program to program under program control. LOAD replaces any program 
already in memory . 

•••• BUii' 
This statement may also be used to directly execute a program on disk. 

RUN "EGGS" 

will replace any program in memory and execute "EGGS.BAS" stored on 
disk. Note that the "R" option to keep files open (described under LOAD) 
may also be used with RUN "program" . 

•••• llBBGl!I 
As we develop more and more programs, we will discover that routines 
written for one program exactly fit for another. We can use MERGE to 
incorporate BASIC statements stored in a file on disk with BASIC state­
ments stored in computer memory. We simply need to make sure that the 
line numbers do not conflict. 

MERGE "EGGSl II 

will blend the code from EGGS 1 on disk with any program residing in 
memory at the time. If there is a line-number conflict, then the state­
ments coming from disk prevail. The program coming from disk must 
have been SAVEd with the ,A option for MERGE . 

•••• KU.L 
We must have the ability to erase old, unwanted files from disk. The KILL 
command does it: 

KILL "EGGS. BAS" 

The KILL statement requires the extension even though SAVE, LOAD, 
and RUN don't. Needless to say, the KILL statement should be used with 
great care. There is no easy way to "UNKILL" a file. BASIC will KILL 
"*. *", but you probably wish it wouldn't . 

•••• l'f.AlVIB 
We may change the name of a file on disk with the NAME statement. 

NAME "EGGS.BAS" AS "HAMNEGGS.BAS" 

changes the name of EGGS program to HAMNEGGS. Note that the file 
name extension is also required. While SAVE can wipe out an old pro­
gram, NAME will report 

File already exists 

to save us a lot of trouble. If we really want to replace the old one, we use 
KILL and NAME again. 
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ASCII 
Character Chart 

This ASCII chart has been simplified. The control characters (codes 0 to 
31) and the ASCII codes 96 to 127 have real meaning and are used by 
many computers. The codes 128 to 255 are essentially a repeat of codes O 
to 127. 
Value Character Value Character Value Character 

00 CTRL-@ 16 CTRL-P 32 SPACE 

01 CTRL-A 17 CTRL-Q 33 ! 

02 CTRL-B 18 CTRL-R 34 ,, 

03 CTRL-C 19 CTSL-S 35 # 

04 CTRL-D 20 CTRL-T 36 $ 

05 CTRL-E 21 CTRL-U 37 % 

06 CTRL-F 22 CTRL-V 38 & 

07 CTRL-G 23 CTRL-W 39 

08 CTRL-H 24 CTRL-X 40 ( 

09 CTRL-1 25 CTRL-Y 41 ) 

10 CTRL-J 26 CTRL-Z 42 * 
11 CTRL-K 27 ESC 43 + 
12 CTRL-L 28 FS 44 

13 CTRL-M 29 CTRL-SHFT-M 45 

14 CTRL-N 30 CTRL-SHFT-N 46 

15 CTRL-0 31 us 47 I 
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Value Character Value Character Value Character 

48 0 75 K 102 f 

49 1 76 L 103 g 

50 2 77 M 104 h 

51 3 78 N 105 i 

52 4 79 0 106 j 

53 5 80 p 107 k 

54 6 81 Q 108 I 
55 7 82 R 109 m 

56 8 83 s 110 n 

57 9 84 T 111 0 

58 85 u 112 p 

59 86 v 113 q 

60 < 87 w 114 r 
61 = 88 x 115 s 
62 > 89 y 116 t 

63 ? 90 z 117 u 
64 @ 91 Ct 118 v 

65 A 92 \t 119 w 
66 B 93 Jt 120 x 
67 c 94 A 121 y 

68 D 95 122 z 
69 E 96 ' 123 { 

70 F 97 a 124 I 
71 G 98 b 125 } 

72 H 99 c 126 
73 I 100 d 127 DEL 
74 J 101 e 

t These characters are not labeled on the Apple II or the Apple II Plus keyboard. 
ASCII 91 ([)is generated by pressing CTRL-K, 92 (\)comes from CTRL-B, and 
we get 93 (]) from SHIFr-M. They are readily available on the Apple Ile 
keyboard and on most external terminals. 
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CTRL-@ is the Rubout character. CTRL-A summons up EDIT Mode. 
CTRL-B is used for the backslash(\). CTRL-C brings program execution 
to a halt. CTRL-G produces a bell-like sound. CTRL-H is the backspace 
character (left arrow). CTRL-1 tabs to the next eight-character column. 
CTRL-J causes a line feed (If). CTRL-K becomes a right square bracket 
(]). CTRL-M generates the RETURN character (er). CTRL-0 toggles pro­
gram display while execution proceeds. CTRL-S suspends program 
execution. Any key resumes. CTRL-X cancels the current typed line. 

The program CONFIGIO.BAS, supplied with the SoftCard disk, may 
be used to reassign keys for special purposes. 
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Program 
1-1. 
1-2. 
1-3. 
1-4. 
1-5. 
1-6. 
1-7. 
1-8. 
1-9. 
2-1. 
2-2. 
2-3. 
2-4. 
2-5. 
2-6. 
2-7. 
2-8. 
2-9. 

2-10. 
2-11. 
3-1. 
3-2. 
3-3. 

AppendixB 

Index 
of Programs 

Description 
Our first program. 
Practice printing messages. 
Changing Program 1-2. 
Eliminate a line from Program 1-3. 
Two PRINT statements display on a single line. 
Include the space this time. 
Calculate hours in the year. 
Labeling a calculated result. 
Demonstrate simple calculations. 
Calculate egg values. 
Label egg values. 
First program with variables. 
Introduce READ and DATA. 
Demonstrate the INPUT statement. 
Making the eggs program more flexible. 
Demonstrate string variable. 
Demonstrate READing string values. 
Demonstrate READing a comma into a string 
variable. 
Demonstrate string concatenation. 
Demonstrate E-format. 
Our first counting program. 
Counting "out loud" this time. 
Counting from 1 to 7. 
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26 
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28 
28 
30 
33 
33 
34 
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Program Description 
3-4. Counting from 1 to 7 with COUNT= 

3-5. 
3-6. 
3-7a. 
3-7b. 
3-7c. 
3-7d. 
3-7. 
3-8. 
3-9. 
4-1. 
4-2. 
4-3. 
4-4. 
4-5. 
4-6. 
4-7. 
4-8. 
4-9. 
4-10. 
5-1. 
5-2. 
5-3. 
5-4. 
5-5. 
5-6. 
5-7. 
5-8. 
5-9. 
5-10. 
6-1. 
6-2. 
6-3. 
6-4. 
6-5. 
6-6. 
6-7. 
6-Sa. 
6-8b. 
6-8c. 
6-8d. 
6-8e. 

COUNT+ 1. 
Bouncing a steel ball. 
Program 3-5 with comma spacing. 
REMs for average calculation program. 
Instructions segment. 
Keyboard entry segment. 
Calculate average segment. 
Calculate average. 
An hourly digital clock. 
The digital clock with IF . . . THEN . . . ELSE. 
Counting with FOR and NEXT. 
Counting by twos with STEP. 
Bouncing a steel ball with FOR and NEXT. 
Calculate the distance for a bouncing ball. 
Calculate compound interest. 
Display Fibonacci numbers. 
Compound interest for several years. 
Display Pythagorean triples. 
Note nicely matched NEXT statements. 
Infinite-precision division. 
Display some square roots. 
Find factor pairs. 
Demonstrate LEFT$, MID$, and RIGHT$. 
Demonstrate INSTR. 
Demonstrate random numbers. 
Flip a coin ten times. 
Demonstrate rounding off with DEF FN. 
Subroutine to process yes-no questions. 
Look for "Ok" in memory. 
Look for window parameters. 
Find average, highest, and lowest temperatures. 
Drawing five random numbers from among ten. 
Drawing without replacement efficiently. 
A simple sort. 
Read and display census data. 
Change Program 6-5 to find largest population. 
Display the days of the week. 
Control routine to play Alphabet. 
Load the Alphabet game road signs. 
Start with capital "A". 
Display a sign. 
Check keyboard input. 
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Program Description 
6-8f. Check if a letter is on a sign. 
6-8g. Time-clelay routine. 
6-8h. Data for the Alphabet game. 
6-8. The Alphabet game. 
7-la. Control the calendar. 
7-lb. The INPUT subroutine. 
7-lc. Control printing the calendar. 
7-ld. Calendar calculations. 
7-le. Display calendar title. 
7-lf. Display calendar days. 
7-1. The calendar program. 
7-2. Primes using the sieve of Eratosthenes. 
7-3. Convert base ten to binary. 
8-1. Initialize the signs file for Alphabet game. 
8-2a. Load the Alphabet game road signs. 
8-2b. Changed control routine in Alphabet game for files. 
8-2. File-based Alphabet game. 
8-3. Display a program from disk .. 
8-4. Fix Program 8-3. 
8-5. Format multiple statements in a program. 
8-6. Put some names in a file. 
8-7. Add a name to a sequential file. 
8-8. Double-buffer sequential-file update. 
9-la. OPEN and FIELD the accounts-label file. 
9-lb. Fill accounts-label file with "Unassigned". 
9-lc. Write actual account labels to the file. 
9-1. Initialize an accounts-label file. 
9-2. Write ten-largest-cities data to random-access file. 
9-3. Display cities in rank order. 
10-1. Initialize mailing-list file. 
10-2a. Control routine for mailing-list program. 
10-2b. Read data labels for mailing-list program. 
10-2c. Read available space in niailing-list program. 
10-2d. OPEN and FIELD the mailing-list data file. 
10-2e. Handle keyboard data entry for mailing-list 

10-2f. 
10-2g. 
10-:2h. 

10-2i. 
10-2. 
11-1. 

program. 
Prepare available space for mailing-list file. 
Write a data entry in the mailing-list program. 
Write available-space parameters in mailing-list 
program. 
Program parameters for mailing-list program. 
Entering names in a mailing-list file. 
A simple demonstration. 
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Appendix I' 

Solution Programs for 
Even-Numbered Problems 

Each two-page spread should be read from top to bottom as one individual page . 

Chapter 1 
Section 1-1 
PToblem No. 2 

100 PRINT •Programming ia fun. "1 
118 PRINT •'lbe canputer will solve many problems for us.• 

run 

120 
130 
140 
151/J 
160 
170 
180 
19" 

PRINT "Interest rate in percent•r 
INPUT RATE 
PRINT • Dollar amount of loan"r 
INPUT AMOONT 
PRINT 
PRINT • Interest is $ 11 1 RA'l'B * AMOUN'l' I 100 
PRINT " Amount is $"1 
PRINT RA'l'B * AMOUN'l' I 100 + AMOUN'l' 

Progranming is fun. 'Dle canputer will solve many problems for us.• run 
Olt I will calculate simple interest. 

run ll0 
'Dle cxmputer will aolve many problems for us. 
Olt 

Section 1-2 
PToblem No. 2 
100 PRINT (78 + 89 + 82) I 3 

Interest rate in percent? 11.98 
Dollar amount of loan? 11111/Jl/J 

Interest is $ 119.8 
Amount is $ 1119.8 

Section 2-2 
Problem No. 2 
100 RFAD A. 8, C, D, B 
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run 
83 

Ok 

Problem No. 4 
lflJl!J PRINT •1 am 15 years. 3 months, and 2 days old.• 
118 PRINT a'lbat makes approximately:"1 5576 * 241 "Hours• 
128 PRINT •We got 5576 days fran the answer• 
122 PRINT •to Problem 3.• 

run 
I am 15 years. 3 months, and 2 days old. 
'ftlat makes approximately: 133824 Hours 
we got 5576 days fran the answer 
to Problem 3. 
Ok 

Problem No. 6 

lflJl!J PRINT 283.4 + 658 + 385.8 + 17 

run 
1344.2 

Chapter a 
Section 2-1 
Problem No. 2 
90 PRINT "I will calculate the average of tbree numbers• 
95 PRINT 
100 PRINT "Enter your three numbers1•1 
110 INPUT A, B, C 

· 120 PRINT •The average iss•r (A + B + C) / 3 

run 
I will calculate the average of three numbers 

Enter your three numbers&? 43,56,12 
The average is1 37 

Problem No. 4 

100 PRINT "I will Qal.culate simple interest.• 
118 PRINT 

11111 LET N "' A/B + B/C 
12111 LET D = D/E + A/B 
130 PRINT N I D 
900 DATA 2, 3, 4, 5, 6 

run 
.944445 

Problem No. 4 
60 PRINT "Demonstrate the MOD operator• 
70 PRINT 
8111 PRINT "Enter two numbers (A,B) "1 
10111 INPUT A, B 
120 PRINT "A·MOD B ="1 A MOD B 

run 
Demonstrate the MOD operator 

Enter two numbers (A,B)? 5,7 
A MOD B m 5 

run 
Demonstrate the MOD operator 

Enter two numbers (A,B)? 7,5 
AMODBa2 

Section 2-3 
Problem No. 2 
1111111 RFAD Ali!I$, Al$, A2$, A3$, A4$, AS$, A6$ 
12111 PRINT Ali!I$ . 
13" PRINT Al$ 
140 PRINT A2$ 
15111 PRINT A3$ 
16111 PRINT A4$ 
178 PRINT AS$ 
lSllJ PRINT A6$ 
9flJl!J DATA SUnday, M:>nday, Tuesday, Wednesday 
91111 DATA Thursday, Friday, Saturday 

run 
SUnday 
M:>nday 
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Section 2-3 Problem No. 2 (continued) 
Tuesday 
Wednesday 
Thursday 
Friday 
Saturday 

Problem No. 4 
lfllflJ PRINT "Enter anything -"1 
12flJ INPUT A$ 
13flJ PRINT 
14fll PRINT "You entered <"1 A$: ">" 

run 
Enter anything -? Green 

You entered <Green> 

Chapter 8 
Section 3-1 
Problem No. 2 
100 COUNT = 1 
120 IF COUNT > 19 THEN 190 
130 PRINT COUNT 
140 COUNT = COUNT + 1 
160 GOTO 120 
190 PRINT "Done" 

run 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

-4 
-5 
-6 
-7 
-s 
-9 
-lflJ 
Done 

Section 3-2 
Problem No. 2 
80 PRINT "Botmce", "Height" 
90 LET HEIGHT = 10 
95 LET OLD.HEIGHT =HEIGHT 
lflJflJ LET COUNT = 1 
lflJ5 LET DISTANCE = 0 
115 LET DISTANCE = DISTANCE + HEIGHT 
120 LET HEIGHT = HEIGHT * .9 
125 LET DISTANCE = DISTANCE + HEIGHT 
130 PRINT COUNT I HEIGHT 
135 IF HEIGHT * .9 < OW.HEIGHT / 2 THEN 190 
140 LET COUNT =COUNT + 1 
160 Gal'O ll5 
190 PRINT COUNT: "Botmces" 
200 PRINT DISTANCE: "Meters - total distance" 

run 
Bounce 

1 
2 
3 
4 
5 
6 
6 Bounces 

Height 
9 
a.1 
7.29 
6.561 
5.9049 
5.31441 

89.0262 Meters - total distance 

Problem No. 4 

100 PRINT "Enter centsa": 
105 INPUT CENTS 
110 IF CENTS = 0 THEN 200 
120 READ COIN, COIN$ 
150 NUMBER = CENTS \ CX>IN 'Note integer division 



.IO 
•I\) ..... 

13 
14 
15 
16 
17 
18 
19 

Done 

Problem No. 4 

11/Jt/J COUNT"' 1 
llt/J TOl'AL = t/J 
121/J IF COUNT > 1111£1 THEN 191/J 
135 TOl'AL = TarAL + COUNT 
140 COUNT = COUNT + 1 
160 ooro 121/J 
191/J PRINT TOl'AL 

run 
5051/J 

Problem No. 6 
101/J COUNT = 10 
120 IF COUNT < -11/J THEN 191/J 
130 PRINT COUNT 
140 COUNT = COUNT - l 
160 GOTO 120 
191/J PRINT "Done" 

run 
10 
9 
8 
7 
6 
5 
4 
3 
2 
1 
flJ 

-1 
-2 
-3 

161/J IF NUMBER • t/J THEN 121/J 
170 PRINT NUMBER7 COIN$ 
175 CENTS = CENTS - NlMBER * COIN 
183 GOTO ll0 
2111£1 PRINT "Done" 
91/J0 DATA 50, Half dollars 
902 DATA 25, ()larters 
904 DATA 11/J, Dimes 
906 DATA 5, Nickels 
908 DATA 1, Pennies 

run 
Enter cents:? 91 

1 i:lalf dollars 
1 Quarters 
1 Dimes 
1 Nickels 
1 Pennies 

Done 

Ohapter4 
Section 4-1 
Problem No. 2 
100 FOR COUNT = 93 TO 89 STEP -2 
111/J PRINT COUNT7 
120 NEXl' COUNT 

run 
93 91 89 87 85 83 81 

Problem No. 4 
100 FOR COUNT = 1 TO 15 
110 PRINT COUNT. 1 I COUNT 
12111 NEXl' COUNT 

run 
1 
2 
3 
4 
5 
6 

1 
.5 
.333333 
.25 
.2 
.166667 
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Section 4-1 PToblem No. 4 (continued) 

7 
8 
9 
lf/J 
11 
12 
13 
14 
15 

PToblem No. 6 

.142857 

.125 

.111111 

.1 

.f/J909891 

.flJ833333 

.0769231 

.f/J714286 

.0666667 

lef/J FOR COUN'l' ,,. 1 TO 11 
110 PRINT'COUN'l', COUN'l' I ll 
121/J NElfl' COUN'l' 

run 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

PToblem No. 8 

.0909891 

.181818 

.212121 

.363636 

.454545 

.545455 

.636364 

.727273 

.818182 

.909891 
1 

101/J FOR COUN'l' = 1 TO 1. 2 STEP • l 
111/J PRINT COUNT 
120 ll1Elfl' COUN'l' 

run 
l 
1.1 
1.2 

Section4-2 
PToblem No. 2 
8f/J A .. e I B • e I l'IB .. l 

'l'he last gift would go back one day 
abort of ~ year later. 

Section4-3 
PToblem No. 2 
90 PRINT "Fibonacci nllll):>ers1• 
101/J B = 0 1 FIB = l 
21/Jf/J FOR J = 1 TO 10 
211/J PRINT FIB, 
215 X = FIB * FIB· 
221/J A = B 1 B • FIB 1 FIB • A + B 
231/J PRINT X, A * FIB, X - A * FIB 
290 NExr J 

run 
Fibonacci numbers1 

l l 0 
1 1 2 
2 4 3 
3 9 ie 
5 25 24 
8 64 65 
13 169 168 
21 441 442 
34 1156 1155 
55 3025 3f/J26 

Section4-4 

PToblem No. 2 
lQS PRINT 11Pythagorean triples" 
110 FOR I£Gl • 1 TO 25 
120 FOR I£G2 - LEGl + 1 TO 53 
140 FOR HYPOT = LEG2 TO 75 

1 
-l 

l 
-l 

l 
-l 

l 
-l 

l 
-l 

145 IF IEGl*LEGl + LEG2*LEG2 < HYPO'l'*HYPO'l' THEN 201/J 
lSf/J IF U:Gl*LEGl + LEG2*LEG2 > HYPO'l'*HYPO'l' THEN 190 
l8f/J PRINT I£Glr TAB(5)r LEG2r TAB(lS)r HYP0'1' 
182 G01'0 2Sf/J 
190 Nnr HYPOT 
2f/JS Nnr I£G2 
211/J ll1En' LEGl 

Pythagorean.triples 
3 4 5 
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ll!ll!l FOR COUNT = 1 TO 21!1 
111!1 PRINT USING "### -> ####l"r COUNT, FIB 
121!1 A = B : B = FIB s FIB "' A + B 
131!1 NE>Cl' COUNT 

run 
1 -> 
2 -> 
3 -> 
4 -> 
5 -> 
6 -> 
7 -> 
8 -> 
9 -> 

10 -> 
11 -> 
12 -> 
13 -> 
14 -> 
15 -> 
16 -> 
17 -> 
18 -> 
19 -> 
21!1 -> 

1 
1 
2 
3 
5 
8 

13 
21 
34 
55 
89 

144 
233 
377 
611!1 
987 

1597 
2584 
4181 
6765 

Problem No. 4 
100 PRINT "The twelve days of Christmas" 
110 PRINT 
121!1 GIFTS = 0 
130 TODAY = 0 
150 FOR DAY = 1 TO 12 
160 TODAY = TODAY + DAY 
170 GIFTS =GIFTS +TODAY 
180 NE>Cl' DAY 
190 PRINT GIFTS: "Gifts" 
500 PRINT 
502 PRINT "The last gift '-'t>Uld go back one day" 
504 PRINT "short of a year later." 

run 
The twelve days of Christmas 

364 Gifts 

5 12 13 
6 8 11!1 
7 24 25 
8 15 17 
9 12 15 
9 41!1 41 
11!1 24 26 
12 16 21!1 
12 35 37 
14 48 51!1 
15 21!1 25 
15 36 39 
16 30 34 
18 24 30 
21!1 21 29 
21!1 48 52 
21 28 35 
24 32 41!1 
24 45 51 

Chapter 8 
Section 5-1 
Problem No. 2 
ll!ll!l FOR N ·= 1 TO 21!1 
111!1 Roor = SQR(N) 
120 PRINT USING "### ##.#": N, ROCJl' 
190 NE>Cl' N 

run 
1 1.0 
2 1.4 
3 1.7 
4 2.0 
5 2.2 
6 2.4 
7 2.6 
8 2.0 
9 3.0 

10 3.2 
11 3.3 
12 3.5 
13 3.6 
14 3.7 
15 3.9 
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Section 5-1 Problem No. 2 (continued) 

16 4.0 
17 4.1 
18 4.2 
19 4.4 
20 4.5 

Problem No. 4 

100 
110 
12!/J 
14!/J 
16!/J 
196 
198 
2f/Jf/J 
21!/J 
220 
23!/J 
24!/J 
25!/J 
26!/J 
29!/J 
296 
298 
3f/Jf/J 
31!/J 
320 

INPUT "Enter a date in the form YYMMDD": 

run 

IF DATE = 0 THEN END 
YEAR = INl'(DATE I lf/J00f/J) 
MCNTH = INT( (DATE - YEAR*l00f/J0) I 100 ) 
DAY = DATE - YEAR*lf/Jf/Jf/J0 - MCNl'H*l00 

REM ** Let's validate the entered value 
IF YEAR < f/J THEN 300 
IF YEAR > 99 THEN 30!/J 
IF MCNTH < 1 THEN 310 
IF MONTH > 12 THEN 31!/J 
IF DAY < 1 THEN 320 
IF DAY > 31 THEN 320 
PRINT YEAR: MONTH: DAY 
END 

REM ** Error messages 
PRINT "Bad year" : PRINT 
PRINT "Bad month" : PRIN·r 
PRINT "Bad day" : PRINT 

: GOTO 100 
GOTO 100 
GOTO 100 

Enter a date in the form YYMMDD? 4«)21212 
49 2 12 

run 
Enter a date in the form YYMMDD? 322104 
Bad month 
Enter a date in the form YYMMDD? 321204 

32 12 4 

Section 5-2 
Problem No. 2 
10 HOME 

DATE 

200 IF YEAR < 0 THEN 300 
210 IF YEAR > 99 THEN 300 
220 IF MONTH < 1 THEN 310 
230 IF Man'H > 12 THEN 310 
240 IP DAY < l THEN 320 
250 IF DAY > 31 THEN 32!/J 
260 Y$ == MID$(STR$(YEAR),2} : IP YEAR< 10 THEN Y$ = "'J" + Y$ 
265 D$ "'MID$(STR$(DAY ),2) : IF Dl'\Y < 10 l'HEN D$ = "0" + D$ 
270 M$ = MID$(MCNTH$,MCNTH*3 - 2,3) 
28f/J PRIN'l' Y$: "-": M$: 11- 11 1 0$ 
290 END 
296 : 
298 REM ** Error messages 
300 PRINT "Bad year" : PRINT : GOTO 100 
310 PRINT "Bad month" : PRINT : GOTO 100 
320 PRINT "Bad day" : PRINT 1 GOTO 100 

run 
Enter a date in the form YY/MM/DD? 76/7'J/04 
Bad month 
Enter a date in the form YY/MM/DD? 76/07 /04 
76-Jul-04 

Section 5-3 

Problem No. 2 

lf/J0 FOR I ,. 1 TO 200 
120 COIN = INI'( RND*2 ) 
130 IF COIN = 0 THEN HEADS = HEADS + 1 
140 IF COIN = 1 THEN TAILS = TAILS + 1 
150 NEXT I 
18f/J PRINT HEADS: "Heads" 
19!/J PRIN'l' TAILS: "Tails 

run 
106 Heads 
94 Tails 

Section 5-4 
Problem No. 2 

10 REM ** Convert from Fanrenheit to centigrade 
5fi!J DEF FNC(X) ,. ( X-32 )*5 / 9 
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289 8$ = SPACE$(39) 
21'/J READ A$ : IF A$ m "Done" THEN END 
221/J FOR 19 == l TO LEN(A$) 
231/J FOR X = l TO 41/J a NElC1' X 'Por timing 
243 8$ • RIGHT$(8$,38) + MID$(A$,I9,l) 
251/J HTAB l 1 PRINT 8$1 
261/J NE>Cl' 19 
291/J GO'l'O 211/J 
898 I 

901/J DATA "Here we go, across the screen• 
911/J DATA " just like downtown. Today" 
921/J DATA " there was big news in the" 
931/J DATA " canputer 'WOrld. A creature" 
941/J DATA " from outer space took out a patent0 

951/J DATA " on a revolutionary device that" 
961/J DATA II will • • • " 
998 DATA" " 
999 DATA "Done" 

Problem No. 4 
698 Rm4 ** What day is this? 
71/J0 WEEK$ = "SUNMCNl'UEWEDl'HUFRISAT" 
711/J INPUT "weekday'' 1 DAY$ 
715 IP IEN(DAY$) = 0 THEN END 
720 DAY$ .. LEFT$ (DAY$, 3) • 3 characters to match 
730 P = INSTR(WEEK$,DAY$) 
740 IF P • llJ THEN PRINT "Not found" I GOTO 711/J 
780 PRINT "Day n\lllber0 1 P \ 3 + l 

run 
weekday? January 
Not found 
Weekday? 'l\lesday 
Day number 3 

Problem No. 6 

91/J MCNrH$ 111 "JanPebMarAprMayJunJul.AugSSpOctNovDec" 
189 INPUT "Enter a date in the foJ:lll YY/fli4/DD" 1 DATE$ 
lf/J5 IP LEN(DATE$) .. l/J THEN END 
121/J 'LEAR = VAL(LEPT$ (DATE$, 2 ) ) 
141/J MCNrH = VAL(MID$ (DATE$,4, 2)) 
161/J DAY a VAL(RIGHT$(DATE$,2 )) 
196 I 

198 RIM ** Let's validate the entered value 

Problem No. 4 
11/J REM** Convert frcm upper to lower case 
50 DEF ft1UL$(X$) 111 CHR$( ASC(X$) - 32*( ASC(X$)>64 AND ASC(X$)<91) 

Section 5-6 
Problem No. 2 
91/J MCNl'H$ = "JanPebMarAprMayJunJulAugSSpOctNovDec" 
lf/J0 INPUT "Enter a date in the foJ:lll YY/fli4/DD0 1 DATE$ 
lf/J5 IP LEN(DATE$) = l/J THEN END 
110 GOSUB 589 'Verify date INPUT 
120 IP ERROR.MESSAGE$ <> "Ok" THEN PRINT ERROR.MESSAGE$ a GOTO 11/Jf/J 
130 GOSUB 61/Jf/J 'POJ:lll the date string 
141/J PRINT NEW.DP.TE$ 
291/J END 
496 : 
498 REM ** Verify the date 
51/J0 ERROR.MESSAGE$ = "Ok" 
511/J DAY = VAL(RIGHT$(DATE$,2 )) 
521/J IP DAY < 1 OR DAY > 31 THEN ERROR.MESSAGE$ • "Bad day" 
530 MCNrH = VAL(MID$ (DATE$,4,2)) 
540 IP MCNl'H < l OR MCNl'H > 12 THEN ERROR.MESSAGE$ "' "Bad month" 
550 YEAR = VAL(LEPT$ (DATE$, 2 ) ) 
561/J IP YEAR < 0 OR YEAR > 99 THEN ERROR.MESSAGE$ • "Bad year• 
571/J IP LEN(DATE$) <> 8 THEN ERROR.MESSAGE$ • "Bad date" 
591/J RETURN 
596 I 
598 REM ** PoJ:lll the date string 
611J0 Y$ • MID$ (STR$ (YEAR), 2) : IP 'LEAR < 10 THEN Y$ • "0" + Y$ 
611/J M$ • MID$(M<NrH$,MCNl'H*3 - 2, 3) 
620 0$ = MID$(STR$(DAY ),2) a IF DP.Y < 11/J THEN D$ • "0" + 0$ 
630 NEW.DP.TE$ • Y$ + 11-• + M$ + 11-• + D$ 
691/J RETURN 

run 
Enter a date in the fom Y'l/MM/DD? 77 /02/14 
77-Peb-14 

Ghapter8 
Section 6-1 
Problem No. 2 

51/J WEEK$ • •sunMon'l'UeWed'lhuPriSat" 
90 REM ** Bnter the temperatures in array WEBK 
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Section 6-1 Problem No. 2 (continued) 

108 FOR J • 1 TO 7 
110 READ WEEK(J) 
120 NE)W J 
146 : 
148 REM ** Set up initial conditions 
150 SUM = WEEK(l) 
160 HIGH = WEEK(l) : LOW = WEEK(l) 
170 LOW.OA.Y "" 1 : HIGH.OA.Y = 1 
196 : 
198 REM ** Scan the week's temperatures 
200 FOR J = 2 TO 7 
210 SUM = Stl4 + WEEK(J) 
220 IFWEEK(J).<LOW THEN LOW =WEEK(J) 1 LOW.my •J 
230 IF WEEK(J) > HIGH THEN HIGH = WEEK(J) 1 HIGH.IP.Y • J 
290 NE:n' J 
300 PRINT "Average temp:"r St.M I 7 
310 PRINT "Highest temp:"r HIGH 
320 PRINT " lowest temp:"r LOW 
330 PRINT .. Highest day: .. , MID$(WEEK$,HIGH.OA.Y*3 - 2, 3) 
340 PRINT " lowest day: "7 MID$(WEEK$,LOW.IP.Y *3 - 2, 3) 
896 I 
900 DATA 71, 77, 82, 76, 79, 721 74 
990 END 

run 
Average temp: 75.8571 
Highest tempi 82 

Lowest temp: 71 
Highest daya Tue 

Lowest day: SUn 

Problem No. 4 

50 RANDOMI:l:E 
90 REM ** Drawing five randaa nlJllbers fJ:aa among ten 
96 I 
98 RfM ** Make all values available 
100 FOR J • l TO 10 
110 A(J) = 1 'Value available 
123 NE:n' J 
130 DUPLICATE = 8 
196 I 
198 RPM ** Select five randaa values 

Section 6-2 
Problem No. 2 
59 REM ** A simple sort 
98 RPM ** Load numbers to be sortea in A array 
108 N = 0 
110 READ X : IF X = -9999991 'l'HBN 2eJeJ 
120 N "'N + l 
130 A(N) = X 
140 GOl'O 110 
196 I 

198 REM ** Here is the sort 
200 FOR IAS'l' = N - 1 TO 2 STEP -1 
230 FOR J = 1 TO IAST 
240 IF A(J) < A(J+l) THEN SNAP A(J), A(J+l) 
250 NEXl' J 
281/J NEXl' IAS'l' 
296 I 
298 REM ** Sort couplete - display 
308 FOR J 111 1 TO N 
310 PRINT A(J)r 
320 NEXl' J 
890 END 
896 I 
898 RfM ** Test data 
900 DATA 102, 32, -91, 982, 87 
902 DATA 73, 23, -981, 234, 21 
990 DATA -999999 

run 
982 234 102 87 73 32 23 21 -91 -981 

Section 6-3 
Problem No. 2 
90 Rl!M ** Experimenting with a 5 by 7 array 
100 FOR ROW = l TO 5 
110 FOR COLUMN= 1 TO 7 
120 A(RC>;ol, OOLUMN) "' lift'( RND*lSfJ ) 
130 NEXl' COLUMN 
140 NE:n' ROW 
150 GOSUB 308 'Largest value in EOWB 
155 PRINT : PRINT 
16S GOSUB 208 'Largest value in colmna 
190 END 
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200 POR J = 1 TO 11!1 
2UI RANDOM = INT( RND * lflJ + 1 ) . 
253 IF A(RANDOM) = 0 THEN DUPLICATE • OUPLICATE + 1 t 001'0 218 
260 PRINT RANDOM: 
270 A(RANDOM) "' 21 'Value unavailable 
280 NE:>cr' J 
300 PRINT 
310 PRINT IXJPLICATE: "Duplicates• 

run 
Randan number seed (-32768 to 32767)? 3 

9 5 6 2 8 10 4 7 1 3 
61 Duplicates 

run 
Rand.an number seed (-32768 to 32767)? 2 

1 9 7 2 3 6 5 4 10 8 
9 Duplicates 

Problem No. 6 

198 REM ** Read the arrays 
200 RFAD Nl 
210 POR I • 1 TO Nl t RFAD A(I) : NEXl' I 
246 I 

250 RFAD N2 
260 POR I • 1 TO N2 t READ B( I) : NEXl' I 
296 I 

298 RJ!M ** Load the third array 
300 POR J • 1 'l'O Nl : C(J) • A(J) : NEXl' J : N3 "' Nl 
3UJ POR K • 1 TO N2 
328 POR J • 1 'l'O N3 
338 IF C(J) • B(K) THEN 368 
348 NEXl' J 
351!1 N3 ,. N3 + l t C(N3) • B(K) 
360 NEXl' K 
396 I 

4B8 POR J - 1 TO N3 I PRINT C(Jh I NEXl' J 
491/J END 
896 I 

908 DATA 4, 3, 5, 6, 17 
911 DATA 5, 6, -9, 11, -13, 3 

run 
3 5 6 17 -9 11 -13 

196 I 

198 REM ** Display colmn totals 
201!1 FOR COWMN = 1 TO 7 
210 LARGEST = A(l, COLUMN) 
220 FOR ROW = 2 TO 5 
230 IF A(RCM,COLllMN) > LARGEST THEN IARGEST • A(RON,COUMN) 
241!1 NEXl' ROif 
250 PRINT 1ARGEST7 "Largest for COl1J11n"7 COLUMN 
260 NE:>cr' COLUMN 
290 RETURN 
296 I 

298 REM ** Display row col1J11ns 
300 FOR ROif = 1 TO 5 
310 LARGEST = A(RCM, 1) 
320 FOR COLUMN "' 1 TO 7 
330 IF A(ROW, COLllMN) > LARGEST THEN IARGEST = A(RON,COI.ao!N) 
340 NE:>cr' COLUMN 
350 PRINT IARGEST7 "Largest for r<:M": RCM 
360 NE:>cr' ROif 
390 RETURN 

run 
118 Largest for row 1 
14 7 Largest for row 2 
143 Largest for row 3 
130 Largest for row 4 
117 Largest for row 5 

143 Largest for colmn 1 
147 Largest for collJlln 2 
135 Largest for collJlln 3 
117 Largest for collJlln 4 
83 Largest for col1J11n 5 
145 Largest for collJlln 6 
136 Largest for collJlln 7 

Problem No. 4 
53 RANDOMIZE 
60 DIM A(lOO) 
99 REM ** Drawing five randcn nmbers frcm among ten 
91 ' With trial-and-error 
96 : 
98 RiM ** Make all values available 
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Section 6-3 Problem No. 4"(continued) 

FOR J • l TO 109 109 
110 
120 
130 
156 
160 
196 
198 
200 
210 
250 
260 
270 
280 
285 
298 
290 
380 
390 
396 

: 

A(J) = l 'Value available 
NExr J 
PRINT "With trial and error" 

INPUT "Start timing .and press 'RETURN' "r A$ 

REM ** Select onn hundred randan values 
FOR J "" l TO 100 

RANOOM = INT ( RND * 1!110 + 1 ) 
IF A(RANDOM) = ill THEN 210 
PRINT RANDOM: 
A(RANDOM) ... 3 'Value unavailable 

NE:lcr' J 
BEEP 10,10 
PRINT "Stop timing" 
INPUT "Press 'RETURN'"r A$ 
PRINT 
PRINT "Without trial and error" 

398 REM ** And now the fa11t way 
489 : 
490 REM ** Randan values without replacenent 
492 ' and without trial-and-error. 
500 FOR J m l TO 103 
SUI A(J) = J 
523 NE~ J 
556 -: 
560 INPUT "Start timing and press 'RETURN' "r A$ 
596 : 
600 FOR J = l TO 109 
610 LAST = 100 - J + l 
630 S = INl'( RND * LAST + l ) 
640 PRINT A(S)r 
650 A(S) = A(IAS'l') 'Move last value 
673 NEx:r J 
685 BEEP 10,10 
690 PRINT "Stop timing" 
900 END 

run 
Randan nlllllber seed (-32768 to 32767)? 9 
With trial and error 

Section 6-5 
Problem No . .2 

: 

GOSuB 900 
FORI•lT03 

PRINT RND: 
NE~ I 
END 

'i.2;c. :.._ 
100 
120 
130 
140 
190 
896 
898 
900 
910 
920 
930 
940 
950 
990 

REM ** Request a name for seeding RND 
INPUT "What's your name": NAME.$ 

run 

SEED .. 0 
FOR J = l TO LEN(NAME.$) 

SEED = SEED + ASC(MID$(NAME.$,J, 1)) 
NE~ J 
RANDOMIZE SEED 
RETURN 

What's. your name? John Adams 
.598175 .0355749 .30511 

run 
What's your name? JOHN AD!\MS 

.0815393 .888169 .986779 

Problem No. 4 

10 REM ** Replace line 30Jfll in Program 6-8. 
11 'Adjust the number multiplied by the 
12 'sign length to suit. 
3030 FOR J = 1 TO 50 * LEN(SIGNS$(R)) : NIDCl' J 

Problem No. 6 
98 REM ** Tabulate frequency of letters on signs 
100 DIM ALPffA(26) 
110 GOSUB 400 'Do the tabulation 
120 GOSUB 600 'display the results 
190 END 
396 : 
398 REM * Tabulate frequency of letters of the alphabet 
400 READ A$ : IF A$ = "Done" THEN 490 
410 FOR I = l TO LEN(A$) 
420 B$ = MID$(A$,I,l) : X • ASC( 8$) 
440 IF X < 65 THEN 49lJ 
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Start timing and press 'RETURN' ? 
109 45 58 95 55 83 29 48 43 
99 50 46 59 6 2 15 211J 5 68 
54 31 90 9 61 60 10 66 13 41 
17 44 94 24 85 62 89 80 93 34 
49 91 69 75 33 39 11 77 97 1 
72 37 28 64 7 52 88 76 53 14 
84 25 63 92 27 18 47 86 26 87 
74 22 56 21 8 96 79 12 19 78 
82 35 38 23 16 3 81 67 73 42 
40 32 71 4 98 51 30 70 36 57 
65 

Stop ti.ming 
Press 'RETURN'? 

Without trial and error 
Start timing and press 'RETURN'? 
61 18 95 80 46 2 29 64 99 92 
411J 77 88 22 26 66 5 67 39 75 
44 32 86 711J 3 33 47 84 73 4 
15 52 93 109 76 97 87 35 16 
10 43 13 51 41 53 69 89 94 63 
31 90 23 36 83 81 14 25 78 30 
211J 62 54 19 58 9 7 96 37 21 
68 8 72 6 11 79 59 55 34 53 
42 60 49 17 91 50 98 74 27 71 
1 82 57 12 28 38 85 48 45 24 
65 

Stop timing 

Section 6-4 
Problem No. 2 
90 MCNTH$ "' "JanFebMarAprMayJunJulAugsepOctNovDec" 
109 FOR R '"' l TO 3 
llllJ FOR M = 1 TO 12 
120 PRINT " "r MW$(M<ll'l'H$, 3*M-3+R, lh " "r 
130 NE>Cl' M 
140 PRINT 
150 NE>Cl' R 

run 
J F M A M J J A S 0 N D 
a e a ·p a u u u e c o e 
n b r r y n 1 g p t v o 

450 
460 
470 
480 
485 
493 
596 I 

IF X > 96 AND X < 123 THEN X • X • 32 
IF X > 90 ?HEN 48llJ 
ALPHA(X-64) = ALPHA(X-64) + 1 

NE>Cl' I 
GOTO 400 
RETURN 

598 REM ** Display letter frequency 
600 FOR I = 1 TO 26 
61111 PRINT CHR$(I+64), " "r ALPHA(!) 
620 NIDCl' I 
690 RETURN 
1496 I 

1498 REM ** The signs 
1500 DATA Stop, Al's Pizza, Dairy Queen, Burger King 
1.502 DATA Yield, One Way, 'Ibis way OUt, Detour 
1504 DATA One Show Only Tonight, Exit Only, Entrance Only Please 
1506 DATA Florida 2138 mi., Fly United, Jet set Diner 
1508 DATA Give Her a Valentine, Give Him a Valentine 
151111 DATA First Avenue, North Side 
1598 DATA tone 

run 
A 13 
B 1 
c 1 
D 7 
E 26 
F 3 
G 5 
H 6 
I 18 
J 1 
K 1 
L 10 
M 2 
N 18 
0 12 
p 3 
Q 1 
R 10 
s 8 
T 15 
u 6 
v 5 
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Section 6-5 Problem No. 6 (continued) 
w 3 
x 1 
y 8 
z 2 

Problem No. 8 

5 REM ** Play a geography game 
10 DEF FNLU$(X$) = CHR$(ASC(X$) + 32 * (ASC(X$)>96 AND ASC(X$)<123) 
20 DIM NA$(300),AV(300) 
30 GOSUB 8000 'Read names array 
32 INPUT "Do you wish to see the instructions": A$ 
34 IF FNLU$ (LEFT$ (A$ I l)) = "N" THEN 37 
35 GOSUB 9000 'Instructions 
37 GOSUB 4000 'Initialize available names array 
40 GOSUB 7000 'Computer starts 
50 GOSUB 6000 'Person response 
58 IF PE$ = "QUIT" THEN 75 
60 GOSUB 5000 'Computer response 
65 IF CP$ <> "QUIT" THEN 50 
75 INPUT "Do you want another game": A$ 
85 HOME 
90 IF FNLU$ (LEFT$ (A$, l)) = "N" THEN END 
100 FOR I9 = 1 TO 1000 : NEJel' I9 
120 GOTO 32 
3996 
3998 
400flJ 
40lflJ 
402flJ 
4090 
4996 
4998 
511ll1lflJ 
511JUJ 

I 

REM ** Initialize available names array 
FOR J9 = l TO N0 

AV(J9) • 1 
NEXl' J9 
REl'URN 

REM ** C'anputer response 
FORI9=1TON0 

IF FNLU$(LEPT$(NA$(I9),l)) = FNLU$(RIGHT$(PE$,l)) 
AND AV(I9) = 1 THEN 505111 

5flJ15 NEXl' I9 
5021!1 PRINT 1 PRINT • I have run out of names• 
511J25 CP$ • "QUIT" 
5031!1 GOTO 51!191!1 
51!15flJ CP$ = NA$(I9) : AV(I9) • flJ 

5061!1 PRINT " I choose 1 ": CP$ 
51!19'J RErURN 
5996 I 

9flJlflJ PRINT "with you. You will take turns with the" : PRINT 
9015 PRINT "<Xlllputer. Each of you will be trying to"; : PRL.'ll' 
9020 PRINT "'.think of names of places such that the" : PRINT 
9025 PRINT "first letter of your name is the same as": : PRINT 
9030 PRINT "the last letter of the previously used" : PRINT 
9035 PRINT "place name." : PRINT 
9045 INPUT "Are you ready? ": A$ 
9065 IF FNLU$ (LEFT$ (A$ I 1)) <> ''Y II THEN 9045 
9070 FOR I9 = 1 TO 1000 : NElC1' I9 
9090 RETURN 

Chapter? 
Section 7-1 
Problem No. 2 

10 REM ** Make the following changes ---
20 GOSUB 811J0 'Get the month and year range 
25 FOR ~ = Yl TO Y2 
35 NE:lCl' ~ 
796 I 

798 REM ** Request month and range of years 
800 INPUT " What month" 1 MONTH 
810 IF MONTH < 1 OR MONTH > 12 THEN 800 
820 INPUT "Range of years fran, to": Yl, Y2 
830 IF Yl < l1J OR Yl > 99 THEN 820 
84l1J IF Y.2 < 0 OR Y.2 > 99 THEN 820 
850 IF Yl > Y2 THEN 821/J 
890 RETURN 

run 
What month? S 

Range of years fran, to? 36,37 

May 1936 

Sun M:>n 'l\le Wed 'lhu Fri Sat 

l 2 
3 4 5 6 7 8 9 

lf/J 11 12 13 14 15 16 
17 18 19 21!1 21 22 23 
24 25 26 27 28 29 31!1 
31 
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5998 
6000 
6005 
6010 
6020 
6022 
6025 
6030 
6035 
6037 
6040 
6045 
6051!1 
6055 
6060 
6065 
608111 
6085 
6096 I 
6098 
6100 
6150 
6190 
6996 

REM ** Person go 
PRINT 
INPUT " Your turn"r PE$ 
IF LEN(PE$) < 2 THEN PRINT "Name too short" I GOTO 6005 
IF LEN(PE$) <> 4 THEN 61i14f/J 
XPE$ = PE$ 
FOR I9 = 1 TO 4 'Convert to uppercase 
MID$(XPE$,I9,l) = FNLU$(MID$(PE$,I9,l)) 

NEXl' I9 
IF XPE$ = "QUIT" THEN PE$ = XPE$ : GOTO 6190 
IF FNLU$(LEFT$(PE$, 1)) = FNLU$(RIGHT$(CP$, 1)) THEN 6051!1 
PRINT "No match" : GOTO 6005 
FOR I9 = 1 TO N0 
IF PE$ = NA$(I9) THEN 6100 

NEXl' I9 
IF Nl!I = 300 THEN PRINT "No roan" I GOTO 6005 
N0 = N0 + 1 : NA$(N0) = PE$ : AV(N0) = l!I 
GOTO 6190 

REM ** Place name is on the list 
IF AV(I9) = 3 THEN PRINT "Already used" : GOTO 6005 
AV(I9) = l/J 

RETURN 

6998 REM ** Computer beg in the game 
7000 X9 = INT(RND*N0 + 1) 
7020 CP$ ., NA$(X9) : AV(X9) m l/J 
7030 HOME 
7040 PRINT "First place : "r CP$ 
7090 REl'URN 
7996 : 
7998 REM ** Read names 
8001/J I9 = 1 
8010 RFAD NA$(I9) 
8021/J IF NA$ (I 9) = ''Done" THEN 8080 
8031!1 I9 = I9 + 1 I GOTO 8010 
8080 Nl/J = I9 - 1 
8090 RETURN 
8096 : 
8100 DATA New York, Chicago, Philadelphia, Boston 
8590 DATA "Done" 
8996 
8998 
9000 
9005 

I 

REM ** Instructions 
HOME 
PRINT "This program will play a geography game" : PRINT 

May 1937 

Sun !t:>n TUe Wed Thu Fri Sat 

1 
2 3 4 5 6 7 8 
9 11/J 11 12 13 14 15 

16 17 18 19 20 21 22 
23 24 25 26 27 28 29 
30 31 

Problem No. 4 

20 GOSUB 600 'Get a date 
25 IF DATE = 0 THEN END 
30 GOSUB 700 'Display day of the week 
90 END 
292 : 
294 REM ** calculate 
296 ' WEEl<DAY - 1st of !t:>nth 
298 ' N - No. of days in Month 
300 LEAP = flJ : IF YEAR MOD 4 = i3 THEN LEAP = l 
310 WEEl<DAY = (YEAR + INI'{(YEAR + 3) I 4)) MOD 7 
320 N = flJ 
330 FORM= 1 TO MOOTH 
340 WEEl<DAY = (WEEKDAY + N) MOD 7 
350 N = 31/J + ((M + (M > 7)) MOD 2) 
360 IF M = 2 THEN N = 28 + LEAP 
383 NE>Cl' M 
3921 RETURN 
496 : 
498 REM ** Verify the date 
51/Jf/J ERROR.MESSAGE$ = "Ok" 
511/J YEAR = INT(DATE I 10000) 
521/J Mcm'H = INT( (DATE - YEAR*lflJ001/J) I 100 ) 
530 DAY = DATE - YEAR*ll/Jf/Jf/Jf/J - MCNl'H*ll/Jf/J 
541/J IF DAY < 1 OR DAY > 31 THEN ERROR.MESSAGE$ • "Bad day" 
550 IF MOOTH < 1 OR MCNl'H > 12 THEN ERROR.MESSAGE$ - "Bad month" 
561/J IF YEAR < 0 OR YEAR > 99 THEN ERROR.MESSAGE$ ,. "Bad year" 
590 RETURN 
596 : 
598 REM ** Get a date 
61/Jf/J INPUT "Enter a date in the form YYMMDD"r DATB 
605 IF DATE = f/J THEN 690 
611/J GOSUB Sf/J0 'Verify date INPUT 



·" •(A . ., 

Section 7-1 Problem No. 4 (continued) 

621!1 IF ERROR.MESSAGE$ <> "Ok" THEN PRINT ERROR.MESSAGE$ I GOTO 600 
690 RETURN 
696 I 

698 REM ** Display day of the week 
700 WEEK$ = "SunM:>nTueWedThuFriSat" 
711!1 GOSUB 31!10 'Get first day of this month 
721!1 WEEKDAY = ( WEEKDAY + DAY - 1 ) MOD 7 
731!1 X = WEEKDAY * 3 + 1 
741!1 PRINT 
751!1 PRINT "Your date falls on •; MID$(WBEK$, X, 3) 
790 RETURN 

run 
Enter a date in the form YYMMDD? 89131!11 
Bad month 
Enter a date in the form YYMMDD? 880101 

Your date falls on Sun 

Problem No. 6 
90 MCl!ITH$ = "JanFebMarAprMayJunJulAugSepOct:NovDec" 
11!11!1 . INPUT "Enter a date in the form Y?MMDD"; DATE 
UIS IF DATE = l!I THEN END . 
110 GOSUB 503 'Verify date INPUT 
121!1 IF ERROR.MESSAGE$ <> "Ok" THEN PRINT ERROR.MESSAGE$ 1 GOTO 100 
131!1 GOSUB 601!1 'Form the date string 
140 PRINT NEW.DATE$ 
290 END 
292 I 
294 REM ** calculate 
296 ' WEEKDAY - 1st of llt)nth 
298 ' N - No. of days in llt)nth 
300 LEAP = 0 : IF YEAR MOD 4 = 0 THEN LEAP = 1 
311!1 WEEKDAY = (YEAR + Im' ((YEAR + 3) I 4)) MOD 7 
321!1 N = l!I 
330 FOR M = 1 TO MCl!ITH 
340 WEEKDAY = (WEEKDAY + N) MOD 7 
350 N = 30 + ((M + (M > 7)) MOD 2) 
361!1 IF M = 2 THEN N = 28 + LEAP 
380 NEJCl' M 
390 RETURN 
496 I 

498 REM ** Verify the date 

196 I . 

21!11!1 INPUT "Enter a negative mnber in. base ten form"1 TEN 
205 IF TEN > -1 THEN 203 
211!1 DECIMAL = ABS (TEN) 
221!1 X = DECIMAL MOD 2 
231!1 A$ = RIGHT$(STR$(X),l) +A$ 
240 DECIMAL = DECIMAL \ 2 
259 IF DECIMAL THEN 221!1 
271!1 A$ "" "3" + A$ 1 IF LEN(A$) < 16 THEN 270 
280 PRINT n Binary form of .. : ABS (TEN): II is ", A$ 
296 I 

298 REM** l's to 0's and vice versa 
301!1 FOR Jl = 1 TO LEN(A$) 
311!1 X$ = MID$(A$,Jl,l) 
321!1 IF X$ = "0" THEN MID$(A$,Jl, 1) • "l" 

331!1 NE:>Cl' Jl 
396 I 

398 REM ** .Add 1 

EISE MID$(A$,Jl, 1) = "l!I" 

41!10 FOR Jl "' LEN(A$) TO 1 STEP -1 
411!1 X$ = MID$(A$,Jl,l) 
421!1 IF X$ = "0 II THEN MID$ (A$, Jl, 1) - 0 1.. I GOTO 500 
431!1 MID$(A$,Jl,l) "' "l!I" 
441!1 NEXl' Jl 
496 I 
498 REM ** Display 
51!11!1 PRINT "'.lWo' s oanplement form is", A$ 

run 
convert negative numbers to t11«>'s oanplement form 

Enter a negative number in base ten form? a 
Enter a negative number in base ten form? -1 
Binary form of 1 is 1!11!11!10001!11!10000001!11 
Two's complement form is 1111111111111111 

Chapter a 
Section 8-2 
Problem No. 2 
1 REM ** Enter these lines 
118 TIMES = 0 •count times missed 
142 GOSUB 6000 'Is ALPHA! on the sign? 
144 IF CAPA <> l!I THEN 150 
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51111/J ERROR.MF.SSAGE$ • "Ok" 
511/J YEAR .. INl'(DATE I ll/Jl/Jl/Jl/J) 
521/J MCNrH .. INl'( (DATE - YEAR*ll/Jl/Jl/Jl/J) I UJl/J ) 
531/J DAY = DATE - YEAR*ll/Jl/Jl/Jl/J - MCNl'H*ll/Jl/J 
551/J IF MCNl'H < 1 OR MCNl'H > 12 THEN ERROR.MESSAGE$ • "Bad month" 
561/J IP YEAR < Ill OR YEAR > 99 THEN ERROR.MF.SSAGE$ = "Bad year" 
571/J GOSUB 31/J1/J 'Pind mnber of days in this MCNrR 
581/J IP D.1\Y < l OR DAY > !11 THEN ERROR.MESSAGE$ a "Bad day" 
591/J RETURN 
596 I 
598 R!M ** Form the date string 
611Jl/J Y$ = MID$(STR$(YEAR),2) 1 IF YEAR < UJ THEN Y$ • "l1J" + Y$ 
611/J M$ = MID$(MCNl'H$,MCNl'H*3 - 2,3) 
621/J D$ = MID$(STR$(DAY ),2) 1 IF D.1\Y < ll1J THEN D$ = "Ill"+ D$ 
631/J NEW.D.1\TE$ • Y$ + "-n + M$ + "-" + D$ 
691/J RETURN 

run 
Enter a date in· the form YYMMDD? 89111132 
Bad day 
Enter a date in the form YYMMDD? 880111Jl 
88-Jan-l/Jl 

Section 7 -3 
Problem No. 2 

11111/J PRINT n<l:>nvert base ten numbers to binary format" 
110 PRINT 
196 I 
200 INPUT "Enter a value"r DECIMAL 
210 x ... DECIMAL - INl' ( DECIMAL I 2 ) * 2 
221/J A$ = STR$(X) + A$ 
230 DECIMAL = INl'(DECIMAL I 2) 
241/J IP IECIMAL THF..N 211/J 
250 PRINT A$ 

run 
Cl:>nvert base ten numbers to binary fomat 

Enter a value? 99 
1100011 

Problem No. 4 
10l1J PRINT "Convert negative nmibsra to tt.o'• amaplanent form" 
lll1J PRINT 

145 IF TIMES <> 2 'l'HEN 131/J 
148 PRINT "You missed n 1 CHR$ (ALPHAJ.) 1 " twice• a GOSUB lll1Jl11 
149 TIMES·= 0 1 ALPHAl = ALPHAl + l 1 GOTO 155 
511170 TIMES = 0 
5996 I 
5998 Rl!M ** Is ALPHAl on the sign? 
61/J00 POR J ml TO LEN(SIGNS$(R)) 
61/Jl0 8$ = PNU$(MID$(SIGNS$(R),J,l)) 
6320 IP CHR$(ALPHA1) • 8$ THEN 61/J5l1J 
6030 NEXl' J 
611J41/J ooro 611191/J 
611J50 TIMES = TIMES + l 
6091/J REl'URN 

Problem No. 4 

81/J DIM 8(26) : POR I = l TO 26 1 S(I )"'I 1 NElel' I 
91/J DIM ALPHA(26) 
96 I 
98 Rl!M * Tabulate frequency of letters of the alphabet 
101/J OPEN "I", 1, "SIGNS.DAT" 
11112 INPUT il, A$ : IP A$ = U0one" THEN 21/J1/J 
110 FOR I = 1 TO LEN(A$) 
121/J 8$ = MID$(A$,I,l) 
130 X = ASC( 8$ ) 
135 IF X < 65 THEN 161/J 
141/J IF X > 91/J THEN X = X - 32 
151/J ALPHA(X~4) = ALPHA(X-64) + l 
161/J NElel' I 
191/J ooro 11112 
196 I 
198 Rl!M •• Arrange in increasing order 
21/J1/J N = 26 
21115 N=N-laFIAG=l/J 
211/J FOR I = l TO N 
221/J IF ALPHA(I) <= ALPHA(I+l) THEN 2811 
225 PIAG • l 
231/J SWAP ALPHA(I), ALPHA(I+l) 
241/J SWAP S(I), S(I+l) 
281/J NEler I 
285 IP PIAG = l THEN 21/JS 
296 I 
298 RPM * Display frequency chart 
31/J1/J POR I = l TO 26 
311/J PRINT CHR$(S(I)+64)1 ALPHA(I), 
321/J NBX1' I 
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Section 8-2 Problem No. 4 (continued) 

391/J END 

run 
B 1 
x 1 
w 3 
D 8 
A 13 
E 28 

Section 8-3 
Problem No. 2 

c 1 
M 2 
G 2 
s 8 
0 14 

J 1 
z 2 
v 5 
y 8 
T 17 

K 1 
F 3 
H 6 
L 10 
I 18 

0 l 
p 3 
u 6 
R 11 
N 20 

91/Jl DATA 2, 
902 DATA 9, 
903 DATA 99, 
934 DATA 22, 
905 DATA 38, 
906 DATA 44, 
990 DATA llJ, 

Section 9-4 

Problem No. 2 

PP Taxes, 
Medical, 
Misc, 
s & w. 
C & M, 
~rtgage, 

Done, 

Personal property taxes 
Medical expenses 
Miscellaneous 
Se1r1er and water 
Cleaning and maintenance 
~rtgage interest 
Done 

50 
79 
a0 
96 

REM ** Display cities in % Growth order 
REM ** Store the file record in POSITION 
DIM ARRAY(l0), POSITION(l0) 

: 1 REM ** Enter these lines 
9200 IF INSTR(A$,"FOR") = 0 AND INSTR(A$,"NE)Cl'") 
9205 FOR J = 1 TO LEN(A$) 

• l/J THEN 9291/J 100 
110 

OPEN "R", #1, "CITIES.MT", 21/J 
FIELD tl, 12 AS CITY$, 4 AS RANI<$, 4 AS PERCENT$ 

: 

Section 8-4 
Problem No. 2 

1 REM ** F.nter this line 
14" INPUT #1, N$ : IF N$ <> Nl$ THEN PRINT #2, N$ 

Problem No. 4 

98 REM ** Add a name to a sequential 
100 OPEN °!", #1, "DEMOIH.DAT" 
110 OPEN "O", #2, "DEMOOl.'lMP" 
120 INPUT "Delete a name0 r Nl$ 
14" INPUT #1, N$ : IF N$ <> Nl$ THEN 
150 IF N$ <> "End" THEN 14" 
160 CLOSE 
170 KILL "DEMOOl. MT" 
18" NAME "DEMOOl.'lMP" AS "DEMOOl.MT." 
191/J END 

Chapter 9 
Section 9-3 

Problem No. 2 
96 I 

100 OPEN "R", tl, "ACNAMES. D!l.T", 38 

file 

PRINr #2, N$ 

196 
198 
200 
210 
220 
230 
240 
250 
296 
298 
300 
310 
320 
330 
340 
350 
36" 
396 
4"0 
410 
420 
431/J 
441/J 
451/J 
48" 
491/J 
891/J 

: 

: 

REM ** First load the array with % Growth 
FOR REC = 1 TO 11/J 

GET #1, REC 
G = CVS(PERCENT$) 
ARRAY( REC ) = G 
POSITION( REC ) = REC 

NEJCl' REC 

REM ** Now arrange according to % Growth 
FOR IAST .. 9 TO 1 STEP -1 

FOR J = 1 TO IAST 
IF ARRAY(J) <=ARRAY( J+l) THEN 350 

SWAP POSITION(J), POSITION(J+l) 
SWAP ARRAY(J) , ARRAY(J +l) 

NIDCl' J 
NEJCl' IAST 

PRINT "City Rank % Growth" 
FORK=lTOll/J 

GET tl, POSITION( K 
R =CVS( RANK$ ) 
G = CVS( PERCENT$ 
PRINT USING "& H Ht. t"r CITY$, R, G 

NEJCl' K 
CLOSE tl 
END 
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111 PIBLD tl. 31 AS X$ 
196 I 

198 Rl!M ** Request new account 
210 INPUT "New account t. label"r N. A$ 
221 IP N>t/J AND N<l00 THEN 388 
238 PRINT "Account mnber out of range• 1 001'0 200 
240 IF IBN(A$) <= 38 THEN 300 
258 PRINT "Label too long" 1 001'0 288 
296 : 
298 R!M ** Go into the file 
388 GET tl, N 
311 IP LEFT$ (X$, 18) = "Unassigned" THEN 340 
328 PRINT "That account nlJllber is in use" : 001'0 2SS 
340 LSET X$ = A$ 
358 Pl1l' tl. N 
398 CIDSE 
395 END 

Problem No. 4 

BS Rl!M ** Initialize account label file 
96 : 
lfJt/J OPEN "R". #1, "ACNAMES.!>'T"• 38 
118 FIELD ti. 38 AS X$. 8 AS L$ 
196 I 

198 REM ** Pill file with ''Unassigned" 
2t/J3 LSET X$ = "Unassigned" 
285 LSET L$ = •&npty" 
210 FOR REC = 1 TO 99 
22t/J Pt.11' #1, REC 
238 NUl' REC 
296 I 

298 REM ** Write out actual labels 
380 READ N, S$, N$ 
3li/J IP N$ = ''Done" THEN 398 
328 IF N < 1 OR N > 99 THEN 38t/J 
338 LSET L$ = S$ 
340 LSET X$ = N$ 
358 Pl1l' tl, N 
36t/J GOTO 300 
38t/J PRINT N; "Qit of range" 
398 CIDSE tl 
395 END 
896 : 
988 DATA 1, R Taxes, Real estate taxes 

run 
City Rank 
Detroit 6 
Philadelpiia 4 
Baltimore 9 
Chicago 2 
New York 1 
Los Angeles 3 
Dallas 7 
San Antonio 18 
San Diego 8 
Houston 5 

Chapter 10 
Section 10-1 
Problem No. 2 

' Growth 
-20.5 
-13.4 
-13.1 
-11.0 
-11.4 

5.5 
1.1 

21.1 
25.5 
29.2 

19 Rl!M ** mailing list program 
28 PILENAME$ = "NAMES" 
38 DIM IABEL$(9), L(9). F$(9). RDATA$(9) 
396 I 
398 REM ** Control routine for editing names 
488 GOSUB 281/JS 'Read data labels and limits 
418 GOSUB 198t/J 'Read available-space parameters 
428 GOSUB 18t/JS 'OPEN the .D!\T file 
431/J GOSUB 401/Jl/J 'Request ID to edit 
44" IP ID = t/J THEN CIDSE : END 

'Terminate on zero ID 
458 GOSUB 4188 'Read the entry and edit it 
46t/J GOTO 438 'Do it again 

Rl!M ** OPEN the .D!\T file 
OPEN "R", t2, FILENAME$ + ".DAT", RIENGl'H 

.zER file 

1796 
1798 
18t/J0 
1811 PIELD t2. L(l) AS F$(1), L(2) AS F$(2), L(3) AS P$(3), 

L(4) AS F$(4). L(5) AS F$(5), L(6) AS F$(6). 
L(7) AS F$(7). L(8) AS F$(8), L(9) AS F$(9) 

1898 RETURN 
1896 I 
1898 R!M ** Read available-space parameters 
1980 OPEN "R" , tl, PILENAME$ + ". ZER" , 8 
1918 FIELD tl. 4 AS NEWID$, 4 AS OLDID$ 
1920 GET tl. 1 
1938 NS = CVS(NEWID$) 
1940 DS • CVS(OLDID$) 



Section 10-1 Problem No . .2 (continued) 211!10 DATA 9 
2102 DATA ID#, 4 

1990 RETURN 2104 DATA CODE, 2 
1996 I 2106 DATA IAST, 20 
1998 REM ** Read data labels and limits 2108 DATA FRST, 20 
21/Jl/J0 RFAD N0 2110 DATA ADDR, 30 
2010 RIENGl'H = 0 2112 DATA CITY, 20 
2020 FOR X9 = 1 TO N0 2114 DATA STll.T, 2 
21!130 RFAD IABEL$(X9), L(X9) 2116 DATA "ZIP ", 5 
2040 RIENGl'H = RIENGl'H + L(X9) 2118 DATA PHON, 17 
2050 NE:lCl' X9 5996 I 
2090 RETURN 5998 REM ** Request up to 10 ID's here 
2096 I 601/J0 PRINT "Enter up to 10 ID's": : LINE INPUT A$ 
2098 REM ** DATA - labels and limits 6005 A$=A$+"," 
21.110 DATA 9 6010 FOR 19 = l TO 10 I ID(I9) = V!I I NElCl' 19 
2UJ2 DATA ID #, 4 6020 Nl = 0 
211/J4 DATA CODE, 2 61/J311J X = INSTR(A$,",") 1 IF X = 0 THEN 6090 
2106 DATA IAST, 20 6040 X9 = VAL(LEFT$(A$,X-l)) 
2138 DATA FRST, 20 6050 IF X9 < NS AND X9 > 0 THEN 6070 
2110 DATA II.DOR, 30 6060 PRINT X9: "out of range - reenter": : INPUT X9 : GOTO 6050 
2112 DA.TA CITY, 20 6070 Nl = Nl + 1 : ID(Nl) = X9 •• 2114 DATA STAT, 2 6080 IF Nl < 1111 THEN A$ = MID$(A$,X+l) : GOTO 611131!1 

•tA 2116 DATA "ZIP •, 5 61!190 REl'URN 
•a> 2118 DATA PHON, 17 6096 I 

3996 : 6398' REM ** Display labels here 
3998 REM ** Request ID to edit 6100 FOR 19 = 1 TO Nl 
41/Jl/J0 PRINT 6111/J ID = ID(I9) 
4010 INPUT "EDIT ID #": ID 6120 GET #2, ID 
4020 IF ID < NS AND ID >= 111 THEN 4090 613flJ X = CVS(F$(1)): IF X <>ID THEN 6180 
41/J30 PRINT II NCX!l-EXISTENl' ID" : GOTO 4001!1 6135 PRINT USING II & &": F$(4), F$(3) 
4090 RETURN 6140 PRINT USING " &": F$(5) 
4096 : 6150 PRINT USING " & & &": F$(6), F$(7), F$(8) 
4098 REM ** Read the entry if it is real 6160 PRINT : PRINT : PRINT 
4100 GET #2, ID 6180 NE:lCl' 19 
4110 X = CVS(F$(1)) 1 IF X =ID THEN 4125 6190 REl'URN 
4120 PRINT ID: "Has been deleted" I GOTO 4190 
4125 FOR I9 = 2 TO N0 

Chapter 11 4131/J PRINT IABEL$(I9): •: ": F$(I9)J 
4135 PRIN'l' TAB(L(I9)+8): "1 OK": : INPf11' AN$ Section 11-1 
4140 IF LEFT$(AN$,l) = "Y" THEN 4185 Problem No . .2 4145 IF LEFT$ (AN$, 1) = "N" THEN 4160 
4150 PRINT .. 'Y' OR 'N' Please" : GOTO 4135 l mM ** Load program 11-2 and 
4160 INPUT " : ", KDATA$(I9) 2 REM Type the following: 
4165 IF I.EN(KDATA$(19)) <= L(I9) THEN 418" 18" 
4170 PRINT "Too long" : GOTO 4160 100 
418" LSE'l' F$(I9) a KDATA$(19) 120 COIDR = INT(RND(l)*l6) 



.to 
•"1 
·~ 

4185 ~ I9 
4187 Pl1l' i2, ID 
419111 RETURN 

Problem No. 4 

19 
2111 
3111 
496 

Rl!M ** mailing list program 
FILENAME$ = "NAMES" 
DIM IABEL$(9), L(9), F$(9), J(l)ATA$(9) 

498 Rl!M ** Control routine for displaying labels 
51110 GOSUB 281110 'Read data labels and limits 
51111 GOSUB 19111111 'Read available-space parameters .ZER file 
520 OOSUB 18111111 'OPEN the .mT file 
53111 GOSUB 61111110 'Request up to 10 ID nunbers 
535 IF ID(l) = 0 THEN CIDSE 1 END 

'Terminate on no requested nunbers 
54111 GOSUB 61111111 'Display address labels for the requested ID's 
56111 CIDSE 1 END 
1796 I 

1798 Rl!M ** OPEN the .mT file 
18111111 OPEN "R" , t2, FILENAME$ + ". mT" , RLENGTH 
1810 FIELD t2, L(l) AS F$(1), L(2) AS F$(2), L(3) AS F$(3), 

L(4) AS F$(4), L(5) AS F$(5), L(G) AS F$(6), 
L(7) AS F$(7), L(S) AS F$(8), L(9) AS F$(9) 

189111 RETURN 
1896 I 
1898 Rl!M ** Read available-space parameters 
191116 OPEN "R" I u. FILENAME$ + ... ZER" I 8 
1910 FIEW tl, 4 AS NEWID$, 4 AS OWID$ 
1920 GET tl, 1 
1930 NS • CVS(NEWID$) 
194111 OS = CVS(OWID$) 
199111 RErtJRN 
1996 I 

1998 Rl!M ** Read data labels and limits 
211106 RFAD Niii 
261111 RLENGTH • S 
202111 FOR X9 • l TO NS 
211136 RFAD IABEL$ (X9) I L(X9) 
2946 RLENGTH • RLBNGl'H + L(X9) 
2656 NEX1' X9 
209111 RErtJRN 
2096 I 

2698 RIM ** DATA - label.a and limi.U 

Problem No. 4 

19 Rl!M ** Randon colors at randan points 
100 GR 6 
110 X a INT(RND(l)*39) 
126 Y = INT(RND(l)*39) 
130 COLOR = INT(RND(l)*l6) 
15111 PLOT X, Y 
176 GOTO 110 

Problem No. 6 
1"0 GR 
110 HOME 
120 PRINT II .. , 

130 COU>R = 15 
14" FOR I = l TO 9 
150 RFAD A 
16111 VLIN 39 - I, 39 AT 3 * I 
170 PRINT Ir 
18111 NElCl' I 
191/J PRINT II Days" 
21110 PRINT "Daily temperature" 
210 END 
296 I 

300 DATA 30, 26, 26 
310 DATA 31, 26, 30 
320 DATA 38, 36, 34 

Section 11-2 
Problem No. 2 
98 RIM ** Plot a one and a three 
11110 GR S 
196 I 

200 COLOR • 15 
218 FOR I • 11 TO 15 
220 VLIN 1,7 AT I 
238 VLIN 3,9 AT I + 18 
24" ll1EXl' I 
296 I 
31110 COLOR • 9 
319 PLOT 13,4 'Plot the •one• 
339 PLOT 22,4 'Begin the "three• 
34" PLOT 23,6 
351 PLOT 24,8 



Section 11-3 1318 PID'1' X+3,Y+5 
1328 PID'1' X+2, Y+3 Problem No. 2 1398 RBTUBN 

RANDOMIZE 1396 I 58 1398 RIM ** Plot a 1 four' 98 RIM ** Display a nnaaa die face 
1488 PID'1' X+l, Y+l 181 GR 8 1418 PID1' X+l, Y+5 ,,-

196 I 1428 PID'1' X+3, Y+l 288 COIDR • 15 1438 PID1' X+3, Y+5 218 P<BI•8'1'04 1498 RBTUBN 228 VLIN 8,6 AT I 1496 I 238 NEXl' I 1498 RIM** .Plot a 'five' 296 ·I 1588 PID1' X+l, Y+l 381 COi.DR • eJ 1518 PID1' X+l, Y+5 318 R • INT(RND(l)*6) + 1 1528 PlDl' X+3, Y+l 32111 ON R GOSUB 118111, 1281, 1398, 1488, 1588,.1681 1538 PID1' X+3, Y+5 
39111 END 1548 PID1' X+2, Y+3 
1896 I 1598 RBTUBN 
111198 RIM ** Plot a •one• 1596 I 
118111 PID1' 2,3 1598 RIM ** Plot a • six1 
1198 REl'URN 161118 PID1' X+l, Y+l •• 1196 I 

R!M ** Plot a 1 blo1 
1618 PID1' X+l, Y+3 

•GI 1198 1628 PID1' X+l,Y+5 ·m 1288 PLOT 1,1 1631/J PID1' X+3, Y+l 
1218 PLOT 3,5 1648 PID1' X+3, Y+3 
129111 RE1'URN 165111 PID1' X+3,Y+5 
1296 I 169111 RBTUBN 
1298 RIM ** Plot a 1 three1 

1388 PID1' 1, 1 Problem No. 6 131111 PLOT 3,5 
1328 PlDl' 2,3 98 R!M ** 'Roll the dice' 
139111 REl'URN 181 GR 8 
1396 I 11115 GOSUB 5111111 
1398 REM ** Plot a •four• 118 R = INT(RND(l)*6) + l 
143111 PLOT 1,1 128 X•eJ1Y•32 
1418 PLOT 1,5 125 COIDR = 15 1 GOSUB 21/11/J 1 GOSUB 38111 
1428 PID1' 3,1 148 R"' INT(RND(l)*6) + l 
1438 .PLOT 3,5 158 X.=l81Y=38 
1498 RE1'URN 168 COi.DR = 15 I GOSUB 28llJ 1 GOSUB 38111 
1496 I 198 END 
1498 R!M ** Plot a •five• 196 I 
151118 PID1' 1, 1 288 P<BI•X'l'OX+4 
151111 PLOT 1,5 228 VLIN Y,Yi6 AT I 
1528 PID1' 3,1 238 NEler I 
1538 PID1' 3,5 298 RBTUBN 
154111 PLOT 2,3 296 • 



1590 RETURN 31/H!J COLOR= 111 
1596 : 3211J ON R OOSUB lleJeJ,1211JeJ,13eJ111,14"eJ,15"eJ,16"i 
1598 REM** Plot a 'six' 390 RETURN 
1611JeJ PLOT 1,1 496 I 

16111J PLOT 1,3 498 REM ** The rolling dice 
16211J PLOT 1,5 51/H!J POR X9 = 1 TO leJ 
1631/J PLOT 3,1 51111 X = INl'(RND(l)*33) 
16411J PLOT 3,3 5211J Y = INl'(RND(l)*35) 
16511J PLOT 3,5 53111 cau:>R = 15 : R = INl'(RND(l)*6)+1 
1690 RETURN 54111 GOSUB 200 : GOSUB 300 

561/J COU>R = liJ 1 GOSUB 21/H!J 
Problem No. 4 58" NElCl' X9 

590 RETURN 
11/J RANDOMIZE 5 ll/J96 I 
98 REM ** Display two dice at randan ll/J98 REM ** Plot a •one• 
1011J GR l/J lleJl/J PLOT X+2, Y+3 
110 R = INI'(RND(l)*6) + 1 1190 REl'URN 
120 x = 0 : y = 32 1196 I 
130 GOSUB 200 : GOSUB 31/H!J 1198 REM ** Plot a 'two' 
14111 R = INI'(RND(l)*6) + l 12011J PLOT X+l, Y+l 

•• 150 X=l0:Y=30 1210 PLOT X+3, Y+5 
160 GOSUB 21/H!J 1 GOSUB 300 1290 RETURN •GI 190 END 1296 I ·co 196 : 1298 REM ** Plot a 'three' 
200 COLOR= 15 1300 PLOT X+l, Y+l 
210 FORI=XTOX+4 1310 PLOT X+3,Y+5 
220 VLIN Y,Y+6 AT I 1320 PLOT X+2,Y+3 
230 NE:lCI' I 1390 RETURN 
290 RETURN 1396 I 
296 : 1398 REM ** Plot a 'fi:>ur' 
300 COLOR.= 0 141110 PLOT X+l,Y+l 
320 ON R GOSUB ll0eJ,1200,1311JeJ,141/H!J,15"0,16"0 14111J PLOT X+l, Y+5 
390 RETURN 14211J PLOT X+3, Y+l 
1096 I 1430 PLOT X+3, Y+5 
1098 REM ** Plot a •one' 1490 REl'URN 
lleJeJ PLOT X+2,Y+3 1496 I 
1190 RETURN 1498 REM ** Plot a 'five• 
1196 I 1511JeJ PLOT X+l, Y+l 
1198 REM ** Plot a 'two' 15lfll PLOT X+l,Y+5 
12011J PLOT X+l,Y+l 15211J PLOT X+3, Y+l 
12111J PLOT X+3,Y+5 153111 PLOT X+3, Y+5 
1290 RETURN 15411J PLOT X+2, Y+3 
1296 I 1590 REl'URN 
1298 REM ** Plot a 'three' 1596 : 
13f/JeJ PLOT X+l,Y+l 1598 REM ** Plot a 'six' 



·"' -~ ·o 

Section 11-3 Problem No. 6 (continued) 

1600 PLOT X+l,Y+l 
1610 PLOT X+l,Y+3 
1620 PLOT X+l,Y+S 
1630 PLOT X+3,Y+l 
1640 PLOT X+3,Y+3 
1650 PLOT X+3,Y+5 
1690 REl'URN 

Chapter 18 
Section 12-1 

Problem No. 2 

100 HGR 
106 : 
108 REM ** Prepare text window 
110 HOME : vrAB 21 
116 : 
118 REM ** White border 
120 HCOI.OR = 11 : OOSUB 600 
130 HCOI.OR = 2 
196 : 
198 REM ** Plot graph here 
200 FOR DAY = 1 TO 7 
210 REl\D D$, T 
220 FORI=0T07 
230 X = 35 * DAY + I - 3 
240 Y = 157 - 3 * T 
250 HPLOT X, Y TO }(, 157 
270 NE>Cl' I 
275 PRINT TAB(DAY*5): D$: 
280 NElCI' DAY 
590 END 
596 : 
598 REM ** Plot a border 
600 HPLOT 0,0 TO 0,159 TO 279,159 TO 279,0 TO 0,0 
690 RETURN 
696 I 

700 DATA SUn, 42, llt>n, 38 
710 DATA Tue, 40, Wed, 31 
720 DATA 'lbu, 24, Fri, 18 
738 DATA Sat, 15 

600 HPLOT 0,0 TO 0,159 TO 279,159 TO 279,0 TO 0,0 
690 RETURN 
696 
710 
720 
730 
740 
750 

DATA Mon, 
DATA Tue, 
DATA Wed, 
DATA 'lbu, 
DATA Fri, 

Section 12-2 
Problem No. 2 

HGR l 
GOSUB 200 
END 

33.75 
35.125 
35 
36.25 
37.875 

100 
110 
190 
196 
198 
200 
210 
220 
230 
240 
290 
996 I 

REM ** Line plotting routine 
REl\D C,X,Y,Xl,Yl 
IF C = -1 THEN 290 

HCOI.OR = C 
HPLOT X, Y TO Xl, Yl 

ooro 200 
REl'URN 

998 REM ** Sailboat data 
1000 DATA 11,30,40,40,50 
1002 DATA 11,30,40,30,52 
1004 DATA 11,30,50,40,50 
1006 DATA 11,26,52,46,52 
1008 DATA 11,26,52,28,56 
1010 DATA 11,28,56,44,56 
1012 DATA 11,44,56,46,52 
1990 DATA -1,0,0,0,0 

Problem No. 4 

100 HGR 1 1 lf:OI.OR ,. 11 
196 I 
198 REM ** Plot the flagpole 
200 HPLO'l' 31, 10 TO 31, 150 
296 I 
298 REM ** Draw the flag 
308 P<R H = 140 TO 12 STEP -2 
310 HCOI.OR • 11 
321J HPLOT 35, ff TO 78, H 



Problem No. 4 

100 HGR 
106 : 
108 REM ** Prepare text window 
110 HOME 1 vrAB 21 
116 : 
118 REM ** White border 
120 HCOLOR = 11 1 OOSUB 600 
130 HCOLOR = 2 
196 I 

198 REM ** Plot graph here 
200 FOR DAY = 1 TO 5 
210 READ D$, P 
220 FORI=3T07 
230 X = 35 * DAY + I - 3 
240 Y = 157 - 4*P 
250 HPLOT X, Y TO X, 157 
2721 NE}Cl' I 
275 PRINT TAB(DAY*S h D$: 

.m 280 NE}Cl' DAY 
590 END 

-~ 596 : .... 598 REM ** Plot a border 

330 HPLO'l' 35, H + 8 TO 49, H + 8 
340 HPLOT 35, H + 1 TO 36, H + 1 
400 HCOI.DR m 10 
420 HPLOT 35, H + 18 TO 70, H + 18 
430 HPLOT 37, H + 2 TO 49, H + 2 
440 HPLOT 35, H + 17 TO 36, H + 17 
489 IF RND(l) > .9 THEN FOR K "' 1 TO 100 1 ~ K 
49111 NEX1' H 

Section 12-3 
Problem No. 2 

1 REM ** Simply replace line 160 in program 12-9 
2 R&1 You might try it without dividing by 100 
160 DEF FNF(X) = (X4 2+50*X-t50)/100 

Section 12-4 
Problem No. 2 

1 REM ** Simply replace line 210 in program 12-llc 
2 REM with any of the listed equations 



& (ampersand), 142 
&H prefix, 117 
'(apostrophe), 54-55 
*(asterisk), 10 
\(backslash), 25 
"(caret), 24 
: (colon), 45, 54 
,(comma) 

in DATA statements, 94 
in DELETE and LIST statements, 

197 
in INPUT statements, 21, 127 
in LINE INPUT statements, 49 
in PRINT# statements, 121 
in PRINT USING statements, 31, 

95 
for spacing, 37-38 
in strings, 27 

$(dollar sign), 20, 26 
. (dot), 207 
= (equals sign), 35 
! (exclamation point), 63, 205 
#(number sign), 20, 63 
()(parentheses), 11, 23 
% (percent sign), 20, 63 
+(plus sign), 11, 28 
? (question mark), 12-13, 19 
"(quotation marks), 27, 97 
; (semicolon), 7, 19, 48, 121 

A command, 205 
",A" option, 126 
ABS (absolute value) function, 7 4-75 
Addition, 11, 23 

in binary, 114 
of string variables, 28-29 

Address lists, 145-156 
Alphabet game program, 97-104, 

123-126 
Ampersand(&), 142 
ANT(Z) function, 78 
Apostrophe ('), 54-55 
Applesoft BASIC, 158, 196-199 
Arithmetic calculations, 10-12, 14-15 

in binary, 114-115 
integer arithmetic, 25 
modular, 24-25 
numeric functions, 67-69 
order of operations in, 23, 25 
powers in, 24 
precision in, 29-31, 63-66, 81 
rounding off in, 20 

Arrays, 86 
DIM statements for, 93-96, 105 
levels of precision in, 106 
numeric, 86-90 
OPTION BASE statement for, 105 
sorting of, 91-92 
string, 96-97 

ASC (ASCII value) function, 70 
ASCII (American Standard Code for 

Information Interchange), 70, 
80, 211-213 

Assignment statements 
INPUT, 18-19, 21-22 
LET, 16-17 
READandDATA, 17-18 

Asterisk(*), 10 

Backslash (\), 25 
BEEP statement, 171, 199 
Binary number system, 114-116 

243 
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MICROSOFT BASIC USING THE SOFTCARD 

Bits, 115 
Blocks (in graphics), 159-160 
Buffers 

double, 131-132 
ftle,121, 122, 135-137 

Bytes, 115, 134 

C command, 202, 205 
Calculations, 9-12, 14-15 

in binary, 114-115 
integer division, 25 
modular arithmetic in, 24-25 
numeric functions for, 67-69 
order of operations in, 23, 25 
powers in, 24 
precision in, 29-31, 63-66, 81 
rounding off in, 20 

Calendar program, 107-111 
Caret (" ), 24 
Cartesian coordinates, 187-191 
Changing 

datain files, 147-148 
EDIT Mode for, 202-203 

CHR$ function, 70 
Circles, drawing, 182-184 
CLOSE statement, 136 
CLOSE# statement, 122 
Code,40 
Colon (: ), 45, 54 
Color 

COLOR statement for, 160-161, 
163, 198 

HCOLORstatementfor, 175-177, 
197 

Comma(,) 
in DATA statements, 94 
in DELETE and LIST statements, 

197 
in INPUT statements, 21, 127 
in LINE INPUT statements, 49 
in PRINT# statements, 121 
in PRINT USING statements, 31, 

95 

Comma (continued) 
for spacing, 37-38 
in strings, 27 

Compressed binary format, 208 
Concatenation, 28-29 
Conditional transfers (IF ... THEN 

statements), 34 
CONFIGIO. BAS, 196, 213 
CONTstatement, 122-123 
Con Vert functions, 139-143 
COS(Z) function, 78 
CTRL-@, 4, 204, 213 
CTRL-A, 21, 205, 213 
CTRL-B, 25, 213 
CTRL-C, 33, 122-123, 131, 171, 213 
CTRL-G,213 
CTRL-H, 4, 213 
CTRL-1,213 
CTRL-J, 47, 151, 213 
CTRL-K,213 
CTRL-M,213 
CTRL-0, 51, 213 
CTRL-P, 196 
CTRL-RESET, 33 
CTRL-S, 51, 164, 213 
CTRL-X, 4, 213 
Cursors 

EDIT Mode commands for, 
200-204 

HTAB statement and, 46, 197 
TEXT statement and, 162 

CVD function, 142 
CVlfunction, 142 
CVS function, 140 

D command, 202, 204 
D-format, 63-64 
Data files, 119-120 

address lists in, 145-156 
random-access, 133-143 
sequential-access, 120-126, 

129-130 
DATA statement, 17-18, 22, 27 

for arrays, 94, 97 

244 
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Data statement (continued) 
for Hi-Res graphics, 180 

Decimal number system, 114 
DEF FN statement, 78-80, 188 
DEF statement 

to def me functions, 78-80 
to define level of precision, 81 

Defaults, 143 
DEFDBL statement, 81 
Deferred instructions, 3 
DEFINT statement, 81 
DEFSGL statement, 71 
DEFSTR statement, 81 
DELETE (DEL) command, 7, 197 
Deletions 

of disk files, 211 
in EDIT Mode, 201-202 
in files, 146-14 7 

Dice, 165-170 
DIM statement 

for arrays, 93-96 
levels of precision in, 106 
variables in, 105 

Disk files, 119, 208-210 
Disks, 119, 207-210 
Division, 11, 23 

integer, 25 
by zero, 31, 42-43 

Dollar sign($), 20, 26 
Dot(.),206 
Double buffers, 131-132 
Double-precision numbers, 63-64, 66 

in arrays, 106 
DEFDBL statement for, 81 
MKI$, MKD$, CVI, and CVD 

functions for, 142 
Dummy variables, 79 

E command, 205 
E-format, 30-31 
ED.COM (program editor), 208 
EDIT Mode, 27, 41, 197, 200-206 

for INPUT requests, 21 
for syntax errors, 8, 90 

INDEX 

END statement, 2, 43, 122 
Endless loops, 33 
EOF (end of file) function, 128 
Equals sign ( = ), 35 
ERASE statement, 105 
Eratosthenes, 112 
Errors 

correction of, 4, 21 
EDIT Mode corrections of, 200-203 
syntax, 8, 205 

ESCape key, 204 
Exclamation point ( !), 63, 205 
Exponents (powers), 24 

D-format for, 63-64 
E-format for, 30-31 

External terminals, 196 
graphicson, 158, 172 

IF option, 143-144 
Factoring, 69 
Fibonacci numbers, 57 
FIELD statement, 135 
File buffers, 121, 122, 135-137 
File channels, 143-144 
Files, 119 

data, 119-120 
on disks, 208-210 
functions for, 139-143 
mixed-access, 156-157 
programs as, 126-129 
random-access, 133-143 
random-access address lists, 

145-156 
sequential-access, 120-126, 

129-130 
FILES command, 209 
FLASH statement, 196 
Floppy disks, 119 
FOR ... NEXT statements, 50-55, 

62-63, 199 
in graphics programs, 193 

FRE (free memory) function, 77-78 
Functions 

miscellaneous, 74-78 
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MICROSOFT BABIC USING THE SOFTC.ABD 

Functions (continued) 
numeric, 67-69 
for random-access files, 139-143 
string, 70-7 4 
user-defined, 78-81, 188 

GBASIC, l, 173, 198 
GET statement, 136, 160, 171 
GOSUB statement, 81-83 
GOTO statement, 33-35 

implied in IF ... THEN statement, 
44 

GR (graphics screen) statement, 
159-160, 197 

Graphics, 1 
Cartesian coordinates in, 187-191 
Hi-Res (high-resolution), 173-186, 

197-198 
Lo-Res (low-resolution), 158-170 
polar graphs in, 191-194 
statements and functions for, 

171-172 

H command, 204 
Hard disks, 119 
HCOLORstatement, 175-177, 198 
Hexadecimal number system, 

116-117 
HEX$ function, 117 
HGR (Hi-Res graphics) statements, 

173-175, 197-198 
Hi-Res (high-resolution) graphics, l, 

158,172,173-186,197-198 
Cartesian coordinates in, 187-191 
HSCRN statement in, 195 
polar graphs in, 191-194 

HLIN statement, 161, 163 
HOME statement, 12, 46, 162, 177, 

197 
HPLOT statement, 175-176 
HPLOT ... TO statement, 176-178 
HSCRN statement, 195, 198 
HTAB statement, 46, 197 

I command, 201, 204 
IF ... THEN ... ELSE statement, 

46-47, 163, 198 
IF ... THEN statements, 34-35, 44 
Immediate instructions, 3 
Initialization, 143-144 

of files; 148 
INKEY$ statement, 99, 101, 160 

GET statement and, 171 
INPUT statement, 18-19, 21-22 

CTRlrA response to, 205 
LINE INPUT form of, 49 
with prompts, 48 

INPUT$ statement, 171 
INPUT# statement, 121-122 
Insertions, in EDIT Mode, 201 
INSTR function, 72-73 
Instructions, deferred and 

immediate, 3 
INT (greatest integer) function, 

68-69 
Integer division, 25 
Integer variables, 63, 65-66 

in arrays, 106 
binary representation of, 115 
DEFINT statement for, 81 

Interest rates, 56-57 
compounded,58-59 

INVERSE statement, 197 

K command, 205 
Keywords, 3, 27 
KILL command, 209, 210 

L command, 205 
LEFT$ function, 71-72 
LEN (length of a string) function, 70 
LET statement, 16-17 

LSET statement and, 135 
LINE INPUT statement, 49, 127, 

199 
Line numbers, 6-7, 206 
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Unes 
multiple, per statement, 4 7 
multiple statements on one, 45 

LIST command, 3, 197, 205 
protected programs and, 208 

LLIST command, 3 
LOAD command, 119, 209-210 
Logical operators, 198 
Loops, 35-36 

with computed ends, 38-39 
FOR ... NEXT statements in, 

50-55, 62-63 
GOID statements in, 33-34 

INDEX 

NAME command, 210 
Names 

for arrays, 87 
for programs, 207 
for variables, 16 

Nested loops, 58-61 
NEW command, 5 

IF ... THEN ... ELSE statements in, 
46-47 

NEXT statement, 50-55, 62-63 
NORMAL statement, 196, 197 
NOT operator, 198 
Numberbases, 114-117 
Number sign(#), 20, 63 
Numeric arrays, 86-90 
Numeric functions, 67-69 

user-defined, 78-80 
Numeric variables, 16, 86 IF ... THEN statements in, 34-35 

nested, 58-61 
Lo-Res (low-resolution) graphics, 1, 

158-170 
LPRINT statement, 3, 5 
LSET statement, 135-137 

/M option, 143 
MaKefunctions, 139-143 
MBASIC (MS-BASIC), 1, 158, 173 
Memory 

disks for, 207-210 
FRE function for, 77-78 
for Hi-Res graphics, 173 
PEEK and POKE functions for, 

83-85 
stack in, 60 

MERGE command, 210 
Messages 

displaying, 2-9 
string variables for, 26-29 

MID$ function, 71-72 
Mixed-access files, 156-157 
MKD$ function, 142 
MK1$ function, 142 
MKS$ function, 140 
MOD operator, 24-25 
Multiplication, 10-11, 23 

in binary, 114-115 

in random-access files, 139-143 

Octal number system, 117 
OCT$ function, 117 
"Ok" message, 3, 83-84 
OPEN statement, 120-121, 134-135 
OPTION BASE statement, 105 
Order of arithmetic operations, 23, 25 

Parentheses [0], 11, 23 
PEEK function, 83-85 
Percent sign (% ), 20, 63 
Plotting 

in Cartesian coordinates, 187-191 
HPLOT statement for, 175-178 
PLOTstatementfor, 161 
of polar graphs, 191-194 

Plus sign ( + ), 11, 28 
POKE function, 83-85 
Polar graphs, 191-194 
Powers (exponents), 24 

D-format for, 63-64 
E-format for, 30-31 

Precision, 29-31, 63-66 
in arrays, 106 
defining level of, 81 
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Prime numbers program, 112-113 
PRINT statement, 2-3, 5, 7-8 

calculations in, 11, 14• 15 
commas in, 37-38 
for graphics, 158 
implied in INPUT statements, 48 
lnloops,36 
question mark substituted for, 

12-13 
TAB O clause in, 61 

PRINT# statement, 121 

Q command, 205 
Question mark(?), 12-13, 19 
Quotation marks("), 27, 97 

PRINT USING statement, 20, 31, 42, 

Random-accessfiles, 120, 133-143 
for address lists, 145-156 
mixed-access files and, 156-157 

Random numbers, 75-77, 88-90 
RANDOMIZE statement, 77 
READ statement, 17-18, 21-22, 27 
Records, 134-135 

95, 142, 198-199 
Printers, 196 
Program editor (ED.COM), 208 
Program names, 207 
Programming, 2 
Programs 

alphabet game, 97-104, 123-126 
arrays in, 86-90, 93-97 
calendar, 107-111 
to convert decimal to binary, 

115-116 
correcting errors in, 4 
on disks, 207-210 
to draw dice, 165-170 
as files, 126-129 
functions in, 67-81 
line numbers in, 6-7 
loops (repetitious operations) in, 

32-44, 50-63 
mailing list, 145-155 
prime numbers,· 112-118 
SAVE and LOAD commands for, 

119 
forsorting, 91-92 
S10P and CONT in, 122-123 
subroutines in, 81-83 
syntax errors in, 8 

Prompts,2 
INPUT statements with, 48 

Protected programs, 208-209 
PUT statement, 136 
Pythagorean theorem, 182 
Pythagorean triples, 59-61 

IS.option for, 144 
Relational operators, 34 
REM statement, 39-41 

implied by apostrophe, 54-55 
RENUM statement, 199 
RESET command, -209 
RESET key, 33, 85 
RES10RE statement, 22 
RETURN key, 2, 4, 203, 205 
RETURN statement, 81-83 
RIGHT$ function, 71-72 
RND (random numbers) function, 

75-77 
RND(X) function, 77 
Rounding off 

INT function for, 68-69 
PRINT USING statement for, 20 

Routines, 41 
RSET statement, 135-136 
Rubout key, 204 
RUN command, 2, 3, 211 

Scommand,202,205 
IS option, 144 
SAVE command, 119, 207-208 
Screens 

for Hi-Res graphics, 173-175 
for Lo-Res graphics, 159-160 
windows in, 84-85 

SCRN function, 172 
Semicolon(:), 7, 19, 48, 121 
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INDEX 

Sequential-access mes, 120-126, 133 
mixed-access mes and, 156-157 
updating, 129-130 

SGN (sign) function, 75 
Sieve of Eratosthenes program, 

112-113 
Sines, 78,189-191 
SIN(Z) function, 78 
Single-precision numbers, 29-30, 63, 

66 
in arrays, 106 
DEFSGL statement for, 81 
MKS$ and CVS functions for, 140 

Sorting, 91-92 
Sounds, BEEP statement for, 171, 

198 
Space bar, 201 
SPACES function, 73 
SQR (square root) function, 67-68 
Stack (in memory), 60 
Statements 

multiple, on one line, 45 
multiple lines per, 4 7 

STEP, 51-52 
STOP statement, 2, 44, 122-123 
STR$ (convert numeric to string) 

function, 70-71 
String arrays, 96-97 
String functions, 70-74 

user-defined, 80-81 
String variables, 26-28 

adding, 28-29 
DEFSTR statement for, 81 
in random-access files, 135, 

139-143 
STRING$ function, 73 
Subroutines, 67, 81-83 
Subscripts 

in arrays, 87, 94 
zero, 104-105 

Subtraction, 11, 23 
SWAP statement, 91 
Syntax errors, 8, 205 
SYSTEM command, 2 

TAB();61 
TAN(Z) function, 78 
Terminals, external, 196 

graphics on, 158, 172 
TEXT command, 85, 158, 162, 174 
'Ii'igonometric functions, 78 

graphics of, 189-194 

Updating 
double buffer method of, 131-132 
of sequential-access files, 129-130 

User-defined functions, 78-81, 188 

VAL (value of a string) function, 71 
Variables 

assignment statements for, 16-19, 
21-22 

DEF statements for, 81 
in DIM statements, 105 
dummy, 79 
integer, single-precision, and 

double-precision, 63-66 
as limits in FOR ... NEXT loops, 52 
in NEXT statements, 62':'63 
numeric, 16 
in numeric arrays, 86-90 
string, 26-29 
in string arrays, 96-97 

VLIN statement, 161-163 
VTAB statement, 175, 197 

WIDTH N statement, 199 
Windows, 84-85 
Word processing, 120 
WRITE statement, 199 

X command, 204 

Zero 
as.array subscript, 104-105 
division by, 31, 42-43 
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