












































































































































































































































































































































































































































































































































































c H A p T E R n 
Graphics Programs 

The programs in this chapter can only be run by those users with PC-DOS. 

There are some programs that graphically demonstrate the usefulness of the 
least-squares routines in Chapter 9 and the Fourier transforms in Chapter 10. A 
graphics monitor is required. Each program reads a data set from an input file, and 
uses this Toolbox to display the results. You will see curves being fitted to data 
using the least-squares routines and also see a signal being transformed into its 
Fourier spectrum. 

The programs LSQIBM.COM and FFTIBM.COM graphically illustrate the 
power and utility of the Turbo Pascal Numerical Methods Toolbox. To run them, 
you'll need an IBM Color Graphics Adapter (CGA) or a suitable clone. (The pro­
grams LSQHERC.COM AND FFTHERC.COM can be used to graphically illus­
trate the Toolbox on a Hercules Monochrome Graphics Adapter or compatible.) 
And to print, you'll need an Epson or IBM compatible dot-matrix printer. As 
explained in this chapter, these programs can be recompiled to run on other hard­
ware, including the IBM Enhanced Graphics Adapter (EGA) in its high resolution 
mode. The programs can also be recompiled to take advantage of the 8087 (or 
80287) math coprocessor. 
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Function of the Least-Squares Graphics Demonstration 
Program 

The program LSQIBM.COM demonstrates the least-squares capabilities of the 
Toolbox. To run it, you must have 

• 4x6.FON (Graphix fonts) 

• 8x8.FON (Graphix fonts) 

• ERROR.MSG (Graphix error messages) 

• LSQIBM.COM 

• SAMPllA.DAT (Input data file) 

on the current directory. (The first three files are identical to those in the Graphix 
Toolbox.) 

By default the input is a file called SAMPllA.DAT that has X and Y values (in 
ASCII form) separated by carriage returns. Running LSQIBM.COM will provide 
five different least-squares fits to the input data. The different fits are based on the 
function forms: logarithm, exponential, polynomial, power law, and finite Fourier 
series. The fits are displayed graphically on the screen and can be printed on an 
Epson or compatible printer. 

The first plot shows the input data from SAMPllA.DAT along with three curves. 
The three curves are the graphs of the power function 

Y = aXb 

the exponential function 

Y = a exp (bX) 

and the logarithm function 

Y = a In(bX) 

The header to the plot tells which curve corresponds to which function. The next 
plot shows the same input data plotted with a five-term Fourier series: 

Y = a + b * cos(x) + c * sin(x) + d * cos(2X) + e * sin(2X) 

and a five-term polynomial (that is, a polynomial of degree four). The coefficients 
are found using the routines from Chapter 9, and they give the least-square error 
among all functions of that form. (In some cases, the problem is transformed into a 
linear problem, and the error is actually the least for the transformed problem but 
possibly not exactly the least for the original problem.) Again, the header to the plot 
tells which curve corresponds to which function. 
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Finally, a bar chart shows the error for each function. The data is not at all 
periodic, so the Fourier series model is the worst. The five-degree polynomial gives 
the best fit, but it is not much better than the fit obtained by using power, exponen­
tial, or logarithm functions. 

Pressing the space bar allows you to cycle through the different screens. Press­
ing I]l exits the program. PressingIJDsends a hard copy to the printer (see the 
section entitled "Printing"). 

You can use your own data to run the program by running LSQDEMO with two 
file names, such as 

LSQIBM LSQIN.DAT L~QOUT.DAT 

The input data from LSQIN.DAT along with the least-squares fits and coeffi­
cients are output to a text file called LSQOUT.DAT. 

A default output data file can easily be arranged by changing a constant 
WriteToFile in LSQDEMO.PAS and recompiling it. (See the section, "Rebuilding 
LSQIBM.COM; to recompile it, and the comment in LSQDEMO.PAS next to the 
constant WriteToFile.) 
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Function of the Fourier Transform Graphics Demonstration 
Program 

The program FFfIBM.COM demonstrates the Fourier capabilities of the Toolbox. 
To run it, you must have 

• 4x6.FON (Graphix fonts) 

• 8x8.FON (Graphix fonts) 

• ERROR.MSG (Graphix error messages) 

• FFTIBM.COM 

• SAMPllB.DAT (Input data file) 

on the current directory. (The first three files are identical to those in the Graphix 
Toolbox.) 

By default the input is a file called SAMPllB.DAT that has 1,024 real values (in 
ASCII form) separated by carriage returns. These represent sample points from a 
two-second signal sampled at a rate of 512 points per second. The program will 
display four FFT transforms at the following sampling rates: 8 per second (16 
points), 32 per second (64 points), 128 per second (256 points), and 512 per second 
(1,024 points). For the last two samplings, the default data yields the same trans­
forms, demonstrating that a sample rate higher than twice the highest frequency 
adds no new information (the Nyquist limit). The transforms are shown on a scale 
of - 64 to + 63 cycles per second. 

In addition to the transforms, the program displays the inverse transform over 
the original data, illustrating the degree to which information is lost at different 
sampling rates. The header tells which curve is the original data and which is the 
inverse transform. 

Pressing the space bar cycles through the four plots. To the right of each plot is 
two smaller plots that show the coefficients for the real and imaginary parts of the 
Fourier transform. Some information about the sample and the transform appears 
after each plot. 

The graphs that appear on the screen can be printed on an Epson or compatible 
printer. 

You can use your own data to run the program by running FFfDEMO with two 
file names on the command line, such as 

FFTIBM FFTIN.DAT FFTOUT.DAT 

The 1,024 complex points of the 1,024-point FFTwill be written into the output 
file FFfOUT.DAT, with one complex number per line. The real and imaginary 
parts are separated by a space. 
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A default output data file can easily be arranged by changing the constant 
WriteToFile in FFTDEMO.PAS and recompiling it. (See the section, "Rebuilding 
FFfIBM.COM; to recompile it, and the comment in FFfDEMO.PAS next to 
Write ToFile.) 

Printing 

Both LSQIBM.COM and FFfIBM.COM provide the capability to print the 
graphs that appear on the screen. If you run these programs on the default data 
sets, the printouts will look just like the ones displayed here (see Figure 11-1,11-2, 
and 11-3). This is particularly useful when you would like a permanent, visual 
record of your program results. 

Figure 11-1 LSQIBM.COM 

Least-square fits of power, exponential, and logarithmic functions to data in SAMPllA.DAT. Note: This was run 
without an 8087. 
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POWER EXP LOG S-,OUR. S-POLY. 

'.11 

Figure 11-2 LSQIBM.COM 
Sum of squares of residuals for five fits. Left side displays bar graph comparing various fits. Right side depicts 

same data fitted by 5th degree polynomial and a partial Fourier series. Note: This was run without an 8087. 

Ti.e interval = 2 seconds. Sople rate = 32 per second. 
TransFor. tI.e = 8.7 seconds. IllYerse tI.e = 8.5 seconds. 

Press (SPACE) to continue. (Q) to quit 

Figure 11-3 FFTIBM.COM 
Graph depicts data ofSAMPllB.DAT. Upper right-hand side displays real transform coefficients. Mid right-hand 

side displays imaginary coefficients. Dotted lines represent inverse transform of the Fourier transform, superim­
posed over original data. Inverse transform is not identical to original data because of coarseness of sample rate. 
Note: This was run without an 8087. 
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To get a printout, merely pressl]lfor Hardcopy at the menu prompt. An Epson 
or IBM compatible dot-matrix printer is required. (You cannot get a graphics print­
out on a daisy-wheel printer.) 

If your printer is not Epson-compatible and the Hardcopy command is not func­
tioning properly, you can rebuild the program with a different printer mode. (See 
the instructions that follow for rebuilding the program.) Both LSQDEMO.PAS and 
FFfDEMO.PAS have a constant called PrintMode near the beginning of the file. 
Setting PrintMode to the value 1 will allow printing on the largest number of 
printers, but a mode value of 4 will give the best looking output from a color display 
to an Epson printer. The default value is 6, since that gives good results for the 
Color Graphics Adapter, Hercules, and Enhanced Graphics Adapter. 

You can also use the DOS program GRAPHICS.COM, which enables the 
I PrtSc I key to print the screen in graphics mode. 

Rebuilding LSQIBM.COM 

The sources to LSQIBM.COM are provided. To recompile, you need Turbo Pascal 
(version 3.0) and Turbo Graphix Toolbox (version 1.06A or later), as well as this 
Toolbox. 

To rebuild LSQIBM.COM, the following files are needed: 

From CHAP9: 

EXP.LSQ (for the exponential model) 
FOURIER.LSQ (Fourier series) 
LOG.LSQ (logarithmic) 
POLY.LSQ (polynomial) 
POWER.LSQ (power law) 

From CHAPll: 

GENERIC.LSQ 
IOCHECK.lNC (a modification of COMMON.lNC) 
LEAST.MOD (a modification of LEAST.lNC from Chapter 9) 
LSQDEMO.PAS 

From Turbo Pascal: 
(These files are not included in this Toolbox.) 

TURBO.COM or TURBO-87.COM (the Turbo Pascal compiler) 
TURBO.MSG (compiler error messages) 
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From the Turbo Pascal Graphix Toolbox (version 1.06A or later): 
(These files are not included in this Toolbox.) 

AXIS.HGH 
FINDWRLD.HGH 
GRAPHIX.SYS (a copy of GRAPHIX.IBM) 
HATCH.HGH 
HISTOGRM.HGH 
KERNEL.SYS 
POLYGON.HGH 
TYPEDEF.SYS 
WINDOWS.SYS 

Once you have all of these files on the current directory, enter Turbo Pascal and 
compile LSQDEMO.PAS to disk. The resulting LSQDEMO.COM should be 
renamed LSQIBM.COM to distinguish it from the Hercules version. 

Rebuilding FFTIBM.COM 

The sources to FFTIBM.COM are provided. To recompile, you need Turbo Pascal 
(version 3.0) and Turbo Graphix Toolbox (version 1.06A or later), as well as this 
Toolbox. 

To rebuild FFTIBM.COM, the following files are needed: 

From CHAPIO: 

COMPFFT.lNC 
FFTB2.1NC 
REALFFT.lNC 

From CHAPll: 

4X6.FON (originally from the Graphix Toolbox) 
8X8.FON (originally from the Graphix Toolbox) 
ERROR.MSG (originally from the Graphix Toolbox) 
FFTDEMO.PAS 
IOCHECK.lNC (a modification of COMMON.INC) 

From Turbo Pascal: 
(These files are not included in this Toolbox.) 

TURBO.COM or TURBO-87.COM (the Turbo Pascal compiler) 
TURBO.MSG (compiler error messages) 
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From the Turbo Pascal Graphix Toolbox (version 1.06A or later): 
(These files are not included in this Toolbox.) 

AXIS.HGH 
FINDWRLD.HGH 
GRAPHIX.SYS (a copy of GRAPHIX.lBM) 
KERNEL.SYS 
POLYGON.HGH 
TYPEDEF.SYS (with MaxPlotGlb changed to the value 1,024) 
WINDOWS.SYS 

The system constant MaxPlotGlb in the file TYPEDEF.SYS must be changed to 
have the value 1,024 instead of 100. Without this change, FFTDEMO will termi­
nate with an error message. 

Once you have all of these files on the current directory, enter Turbo Pascal and 
compile FFTDEMO.PAS to disk. The resulting FFTDEMO.COM should be 
renamed FFTIBM.COM to distinguish it from the Hercules version. 

Rebuilding for the Hercules Card 

To recompile for the Hercules graphics card, simply copy GRAPHIX.HGC to 
GRAPHIX.SYS, as explained in the Turbo Pascal Graphix Toolbox. The font file 
14X9.FON is also required from the Graphix Toolbox, and the version of the 
Graphix Toolbox must be 1.07 A or later. (You can use version 1.06A of the Graphix 
Toolbox if you're using the copy of GRAPHIX.HGC accompanying the other 
CHAPll files.) 

The resulting files LSQDEMO.COM and FFTDEMO.COM should be 
renamed to LSQHERC.COM and FFTHERC.COM to distinguish them from the 
IBM CGA versions. 

Rebuilding for the EGA Card 

To recompile for the IBM Enhanced Graphics Adapter (EGA), you must copy 
GRAPHIX.EGA to GRAPHIX.SYS. A copy of GRAPHIX.EGA is included with 
this Toolbox since many users purchased copies of the Turbo Graphix Toolbox 
before support for the EGA was added. 

LSQIBM.COM and FFTIBM.COM will run on machines with an EGA card. 
However, to take advantage of the higher resolution offerred by this card, you must 
copy GRAPHIX.EGA and recompile. 
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Release 1.07 A of the Graphics Toolbox also supports other graphics hardware. 
LSQDEMO and FFTDEMO can be recompiled for any of these systems. 

Using the Math Coprocessor 

To recompile to take advantage of the math coprocessor, you must use TURBO-
87.COM instead of TURBO.COM. Some increased performance in the FFr demo 
program will be obtained ifFFfB2.1NC is replaced by FFT87B2.INC from Chap­
ter 10 of the Toolbox. 
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Distribution disks, 7-11 
DIVDIF.lNC, 49-50 
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Eigensystem, 149 
Eigenvalue, 131-132 
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Enhanced Graphics Adapter, 3, 261, 267 
rebuilding for, 269-270 
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FFT procedure, 242-243 
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Forward transform, 234 
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Fourier series, 225 
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Fourier transform, 3, 233-260 
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GAUSELIM.lNC, 106, 114-115 
GAUSELIM.PAS, 115-116 
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with partial pivoting, 106, 117-119 
Gaussian quadrature, 88 

using Legendre polynomials, 98-101 
GAUSSIDL.INC, 106, 126-127 
GAUSSIDL.PAS, 128-130 
Gauss-Jordan elimination, 110 
Gauss-Seidel iterative method, 106, 

126-130 
GENERIC.LSQ, 267 
Goodness of fit, 222 
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demo programs, 12, 262-267 
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system requirements, 3,261 

GRAPHICS.COM, 267 
GRAPHICS.EGA, 269 

H 

Heap/Stack collision, 145, 190, 202 
Hercules Monochrome Graphics Adapter, 
3,12,261 

rebuilding for, 269 

I 

Initial value problems, 155-157 
Adams-Bashforth/Adams-Moul ton, 

168-171 
Runge-Kutta order five, 163-167 
Runge-Kutta order four, 159-167, 

172-207 
Installation, 8-11 
Integration, 87-104 
INTERDRV.INC, 64, 76-77 
INTERDRV.PAS, 77-79 
Interpolation, 43, 158 

cubic splines, 52-62 
Lagrange polynomials, 45-48 
Newton's divided-difference method, 
49-51 

INVERSE.lNC, 106, 110-111 
Inverse of a matrix, 105-106, 110-113 
INVERSKPAS, 111-113 
Inverse power method, 131-132, 137-142 
Inverse transform, 234 
INVPOWER.INC, 131-132, 137-139 
INVPOWERPAS, 139-142 
IOCHECK.lNC, 267 
Iterative methods, 15 

J 

cyclic Jacobi, 149-153 
Gauss-Seidel, 106 

JACOBI.INC, 132, 149-151 
JACOBI.PAS, 151-153 

L 

LAGRANGE.INC, 45-46 
Lagrange method, 43, 45-48 
LAGRANGE.PAS, 46-48 
LAGUERRE.INC, 37-38 
LAGUERRKPAS, 39-41 
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Laguerre's method, 16 
finding roots of complex polynomial, 

37-41 
LEAST.IN C, 106, 222-226 
LEAST. MOD, 267 
LEAST.PAS, 227-231 
Least-squares approximation, 222-231 
Least-squares solution 

graphics demo, 262-263 
linear regression, 221 
multiple regression, 221 

Linear equations, 105-106 
differential, 155 
with direct factoring, l20-125 
with Gaussian elimination, 114-119 

LINSHOT2.1NC, 156, 158, 215-218 
LINSHOT2.PAS, 218-219 
Lipshitz condition, 157 
LOG.LSQ, 226 
LSQDEMO.COM, 268 
LSQDEMO.PAS, 263 

rebuilding for EGA, 269 
rebuilding for printing, 265-267 

LSQHERC.COM, 261 
rebuilding for Hercules, 269 

LSQIBM.COM, 261-263 
graphics demo, 265-267 
rebuilding, 267 
rebuilding for EGA, 269 

LUJ)ecompose, l20-l21 
LU_Solve, l20-l22 

M 

MakeSinCosTable, 242-243 
Mark/Release, 96, 99, 145 

in Adams-Bashforth/Adams-Moulton, 
170 

in complex fast Fourier, 245-252 
in Linear Shooting/Runge-Kutta, 217 
in Runge-Kutta, 161, 182, 191, 202, 211 
in Runge-Kutta-Fehlberg, 165 

Matrix 
algebra, 105 
diagonal, 131 
direct factorization, 106, l20 
identity, 139 
nonsingular, 106, l20-l25 
orthogonal, 134 
permutation, l20 
rotation, 149 
square, 106, 131-133, 137 
symmetric, 132, 149-153 
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Mesh points, 156 
MULLERINC, 33-35 
MULLERPAS, 35-36 
Muller's method, 16 

N 

finding roots of complex function, 
33-36 

New/Dispose, 96, 99, 145 
in Adams-Bashforth/Adams-Moulton, 

170 
in complex fast Fourier, 245-252 
in Linear Shooting/Runge-Kutta, 217 
in Runge-Kutta, 161, 182, 191,202,211 
in Runge-Kutta-Fehlberg, 165 

NEWTDEFL.INC, 28-30 
NEWTDEFL.PAS, 30-32 
Newton-Horner method, 15-16 

with deflation, 28-32 
Newton-Raphson method, 15-16 

root of a function using, 21-24 
Newton's general divided-difference 
algorithm, 43, 49-51 

Nonlinear shooting method, 158, 
208-214 

Numerical differentiation, 63-65 
five-point formulas, 64, 66-75 
three-point formulas, 64, 66-75 
two-point formulas, 64, 66-70 

Nyquist frequency, 239, 264 

p 

Partial pivoting, 106, 117 
and direct factoring, l20 

PARTPIVT.INC, 106, 117-118 
PARTPIVT. PAS , 118-119 
POLY.LSQ, 224, 267 
Polynomials 

Lagrange, 89 
Legendre, 98-100 
methods to approximate roots of, 16, 

25-41 
POWERINC, 131-135 
POWERLSQ, 225, 267 
Power method, 131-136 

and Wielandt's deflation, 143-148 
POWERPAS, 135-136 
Powers-of-four, 234 
Powers-of-two, 234 
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RAPHSON2.INC, 11 
RAPHSON.INC, 9, 21-22 
RAPHSON .PAS, 22-24 
REALCNVL.INC, 233, 235, 238 

application, 248-249 
REALCORR.INC, 233, 235,238 

application, 251-252 
REALFFf.INC, 233, 235, 237 

application, 245-246 
Richardson extrapolation 

and numerical integration, 64, 80-82 
and Romberg method, 88, 102-104 

numerical integration, 64, 80-82 
RKF_l.INC, 156, 163-165 
RKF_l.PAS, 165-167 
Romberg algorithm, 102-104 
ROMBERG.INC, 88, 102-103 
Romberg method, 88 

using trapezoidal rule, 102-104 
ROMBERG.PAS, 103-104 
Roots of an equation, 15-42 
Rotation matrix, 149-153 
Runge-Kutta-Fehlberg, 156, 163-167 
RUNGE_l.INC, 156-157, 159-161 
RUNGE_l.PAS, 161-162 
RUNGE-2.INC, 157, 172-175 
RUNGE-2.PAS, 175-177 
Runge-Kutta formulas, 179, 187-188, 

197-199 
Runge-Kutta methods, 156 

fifth-order, 163 
fourth-order, 156-157, 159-168, 

172-186 
RUNGE-N.INC, 157, 178-182 
RUNGE-N .PAS, 182-185 
RUNGE-Sl.INC, 157, 186-191 
RUNGE-Sl.PAS, 191-195 
RUNGE_S2.INC, 157, 196-203 
RUNGE-S2.PAS, 203-207 

S 

SECANT.INC, 25-26 
Secant method, 16 

in nonlinear equations, 158, 208-214 
root of a function using, 25-27 

SECANT.PAS, 26-27 
SHOOT2.INC, 158, 208-211 
SHOOT2.PAS, 211-214 
Shooting method, 158 

linear, 215-219 
nonlinear, 208-214 
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SideKick, 96, 99, 145, 190, 202 
SIMPSON .INC, 87, 89-90 
SIMPSON.PAS, 90-91 
Simpson's method, 87-97 
Splines (see Cubic spline methods) 
SuperKe~96, 99,145, 190, 202 
System requirements, 3 

T 

TestForRoot, 17 
TestInput, 241, 243 
TNArraySize,12 
TN complex, 33-34 
TNCompVector, 37-38 
TNIntVector, 28-29 
TNNeariyZero, 12, 16-17 
TNTargetF, 18 
TN vector, 12 
Trapezoid composite rule, 92-94 
Trapezoid method, 87-88 
TRAPZOID.lNC, 87, 92-93 
TRAPZOID.PAS, 93-94 
Turbo-87, 3-4, 12 
TURBO-87.COM, 267-268, 270 
TURBO.COM, 267-268, 270 
TURBO.MSG, 267-268 
Turbo Pascal, 1-3, 11 
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Borland 
Software 
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BORLAND 
INTERNATIONAL 4585 Scotts Valley Drive, Scotts Valley, CA 95066 

Available at better dealers nat1onwide. 
To order by credit card, call (800) 255-8008; CA (BOO) 742-1133; 
CANADA (800) 237-1136. 



"11,rll.fll ® 11E IEBI1" 
IJ.J IR.IIJ : IIRSAIIIIER 
Whether you're running WordStar,® Lotus,® dBASE,® 

or any other program, SideKick puts all these desktop 
accessories at your fingertips-Instantly! 

A full-screen WordStar-like Editor to jot 
down notes and edit files up to 25 pages 
long. 

A Phone Directory for names, addresses, 
and telephone numbers. Finding a name or a 
number is a snap. 

An Autodialer for all your phone calls. It will 
look up and dial telephone numbers for you. 
(A modem is required to use this function.) 

All the SideKick windows stacked up over Lotus 1-2-3.­
From bottom to top: SideKick's "Menu Window," ASCII 
Table, Notepad, Calculator, Appointment Calendar, Monthly 
Calendar, and Phone Dialer. 

A Monthly Calendar from 1901 through 
2099. 

Appointment Calendar to remind you 
of important meetings and appointments. 

A full-featured Calculator ideal for 
business use. It also performs decimal 
to hexadecimal to binary conversions. 

An ASCII Table for easy reference. 

Here's SideKick running over Lotus 1-2-3. In the 
SideKick Notepad you'll notice data that's been imported 
directly from the Lotus screen. In the upper right you can 
see the Calculator. 

The Critics' Choice 
"In a simple, beautiful implementation of WordStar's 
block copy commands, SideKick can transport all 
or any part of the display screen (even an area 
overlaid by the notepad display) to the notepad." 

-Charles Petzold, PC MAGAZINE 

"SideKick deserves a place in every PC." 
-Gary Ray, PC WEEK 

"SideKick is by far the best we've seen. It is also 
the least expensive." 

-Ron Mansfield, ENTREPRENEUR 

"If you use a PC, get SideKick. You'll soon become 
dependent on it." -Jerry Pournelle, BYTE 

Suggested Retail Price: $84.95 (not copy protected) 

Minimum system configuration: IBM PC, XT, AT, PCjr and true compatibles. PC-DOS (MS-DOS) 2.0 or greater. 128K RAM. One disk 
drive. A Hayes-compatible modem, IBM PCjr internal modem, or AT&T Modem 4000 is required for the autodialer function. 

SideKick is a registered trademark of BorlCJld International. Inc. dBASE is a registered trademark of 
Ashton-Tate. IBM. XT. AT. and PCjr are registered trademarks of International Business Machines Corp. 
AT&T is a registered trademark of AmericCJl Telephone & Telegraph Company. Lotus and 1-2-3 are 
registered trademarks of Lotus Development Corp WordStar is a registered trademark of MicroPro 
International Corp. Hayes is a trademark of Hayes Microcomputer Products, Inc. 
Copyright 1987 Borland International BOR0060C 



The Organizer For The Computer Age! 
Traveling SideKick is BinderWare,@ both a binder you take with you when you travel 
and a software program-which includes a Report Generator-that generates and 

prints out all the information you'll need to take with you. 

Information like your phone list, your client list, 
your address book, your calendar, and your 
appointments. The appointment or calendar files 
you'r~ already using in your SideKick8 can auto­
matically be used by your Traveling SideKick. You 
don't waste time and effort reentering information 
that's already there. 

One keystroke prints out a form like your address 
book. No need to change printer paper; 

What's inside Traveling SideKick 

you simply punch three holes, fold and clip 
the form into your Traveling SideKick binder, and 
you're on your way. Because Traveling SideKick is 
CAD (Computer-Age Designed), you don't fool 
around with low-tech tools like scissors, tape, or 
staples. And because Traveling SideKick is 
electronic, it works this year, next year, and all the 
"next years" after that. Old-fashioned daytime 
organizers are history in 365 days. 

What the software program and its 
Report Generator do for you before 
you go-and when you get back 

Belore you go: 
• Prints out your calendar, 

appointments, addresses, phone 
directory, and whatever other 
information you need from your 
data files 

When you return: 
• Lets you quickly and easily enter all 

the new names you obtained while 
you were away into your 
SideKick data files 

It can also: 
• Sort your address book by contact, 

zip code or company name 
• Print mailing labels 
• Print information selectively 
• Search files for existing addresses 

or calendar engagements 

Suggested Retail Price: $69.95 (not copy protected) 

Minimum system configuration: IBM PC, XT, AT, Portable, PCjr, 3270 and true compatibles. PC·DOS (MS·DOS) 2.0 or later. 
256K RAM mimimum. 

BORLAND 
INTERNATIONAL 

SideKick. BinderWare and Traveling SideKick are registered trademarks of Borland 
International. Inc. IBM. AT. XT. and PCjr are registered trademarks 01 International Business 
Machines Corp. MS-DOS is a registered trademark of Microsoft Corp. Copyright 1987 
Borland Inlernational BOR 0083A 



RAM-resident 
Increased productivity for IBM8PCs Dr compatibles 

SuperKey's simple macros are electronic shortcuts to success. 
By letting you reduce a lengthy paragraph into a single keystroke 

of your choice, SuperKey eliminates repetition. 

SuperKey turns 1,000 keystrokes into 1! 
SuperKey can record lengthy keystroke sequences and play them back at the touch of a single key. 
Instantly. Like magic. 
In fact, with Super Key's simple macros, you can turn "Dear Customer: Thank you for your inquiry. 
We are pleased to let you know that shipment will be made within 24 hours. Sincerely," into the 
one keystroke of your choice! 

SuperKey keeps your confidential files-confidential! 
Without encryption, your files are open secrets. Anyone can walk up to your PC and read your 
confidential files (tax returns, business plans, customer lists, personal letters, etc.). 
With SuperKey you can encrypt any file, even while running another program. As long as you keep 
the password secret, only you can decode your file correctly. SuperKey also implements the U.S. 
government Data Encryption Standard (DES). 

~ RAM resident-accepts new macro files ~ Keyboard buffer increases 16 character 
keyboard "type-ahead" buffer to 128 
characters 

even while running other programs 
~ Pull-down menus 
~ Superfast file encryption 
~ Choice of two encryption schemes 
~ On-line context-sensitive help 
~ One-finger mode reduces key 

commands to single keystroke 

~ Real-time delay causes macro playback 
to pause for specified interval 

~ Transparent display macros allow 
creation of menus on top of application 
programs 

~ Screen OFF/ON blanks out and restores 
screen to protect against "burn in" 

~ Data entry and format control using 
"fixed" or "variable" fields 

~ Command stack recalls last 256 
characters entered ~ Partial or complete reorganization of 

keyboard 

Suggested Retail Price: $99.95 (not copy protected) 

Minimum system configuration: IBM PC. Xl. AT. PCjr. and true compatibles: PC-DOS (MS-DOS) 
2.0 or greater. 128K RAM. One disk drive. 

SuperKey is a registered trademark 01 Borland Internationat. Inc. IBM. XT, AT. and PCjr are 
registered trademarks 01 International Business Machines Corp. MS-DOS is a registered 
trademark 01 Microsoft Corp. BOR 0062C 



If you use an IBM® PC, you need 

T U R B 0 

Lightning® 
Turbo Lightning teams up 
with the Random House 
Concise Word List to 
check your spelling as 
you type! 

Turbo Lightning, using the 
BO,OOO-word Random House 
Dictionary, checks your spelling 
as you type. If you misspell a 
word, it alerts you with a 
"beep." At the touch of a key, 
Turbo Lightning opens a 
window on top of your 
application program and 
suggests the correct spelling. 
Just press one key and the 
misspelled word is instantly 
replaced with the correct word. 

Turbo Lightning works 
hand-in-hand with the 
Random House Thesaurus 
to give you instant access 
to synonyms 

Turbo Lightning lets you 
choose just the right word from 
a list of alternates, so you 
don't say the same thing the 
same way every time. Once 
Turbo Lightning opens the 
Thesaurus window, you see a 
list of alternate words; select 
the word you want, press 
ENTER and your new word will 
instantly replace the original 
word. Pure magic! 

II you ever write a 
word, think a word, or 
say a word, you need 
Turbo Lightning 

The Turbo Lightning Proofreader 

The Turbo Lightning Thesaurus 

Suggested Retail Price: $99.95 (not copy protected) 

" . 

You can teach Turbo 
Lightning new words 

You can teach your new Turbo 
Lightning your name, business 
associates' names, street 
names, addresses, correct 
capitalizations, and any 
specialized words you use 
frequently. Teach Turbo 
Lightning once, and it 
knows forever. 

Turbo Lightning is the 
engine that powers 
Borland's Turbo Lightning 
Libraryf'J 

Turbo Lightning brings 
electronic power to the 
Random House Concise Word 
List and Random House 
Thesaurus. They're at your 
fingertips-even while you're 
running other programs. Turbo 
Lightning will also "drive" 
soon-to-be-released 
encyclopedias, extended 
thesauruses, specialized 
dictionaries, and many other 
popular reference works. You 
get a head start with this 
first volume in the Turbo 
Lightning Library. 

Minimum system configuration: IBM PC, XT, AT, PCjr, and true compatibles with 2 lIoppy disk drives. PC·DOS (MS·DOS) 2.0 or greater. 
256K RAM. Hard disk recommended. 

BORLAND 
INTERNATIONAL 

Turbo Lightning and Turbo Lightning Library are registered trademarks of Bortand tnternational, Inc. 
IBM. XT, AT, and PCjr are registered trademarks of International Business Machines Corp, Random 
House is a registered trademark of Random House, Inc, Copyright 1987 Borland International 

BOR 0070B 



Your Development Toolbox and Technical Reference Manual for Thrbo lightning@) 

l I G H T N I N G 

Lightning Word Wizard includes complete, commented Turbo 
Pascal® source code and all the technical information you'll 

need to understand and work with Turbo Lightning's "engine." 
More than 20 fully documented Turbo Pascal procedures 

reveal powerful Turbo Lightning engine calls. Harness the full power 
of the complete and authoritative Random House® Concise 

Word List and Random House Thesaurus. 

Turbo Lightning's "Reference 
Manual" 
Developers can use the versatile on-line 
examples to harness Turbo Lightning's 
power to do rapid word searches. Lightning 
Word Wizard is the forerunner of the data­
base access systems that will incorporate " 
and engineer the Turbo Lightning Library® 
of electronic reference works. 

The ultimate collection of word 
games and crossword solvers! 
The excitement, challenge, competition, 
and education of four games and three 
solver utilities-puzzles, scrambles, spell­
searches, synonym-seekings, hidden words, 
crossword solutions, and more. You and 
your friends (up to four people total) can 
set the difficulty level and contest the high­
speed smarts of Lightning Word Wizard! 

Turbo Lightning-Critics' Choice 
"Lightning's good enough to make programmers and users cheer, executives of other 
software companies weep." Jim Seymour, PC Week 

"The real future of Lightning clearly lies not with the spelling checker and thesaurus currently 
included, but with other uses of its powerful look-up engine." Ted Silveira, Profiles 

"This newest product from Borland has it all." Don Roy, Computing Now! 

Minimum system configuration: IBM PC. XT. AT. PCjr. Portable. and true compatibles. 256K RAM minimum. PC·DOS (MS·DOS) 2.0 
or greater. Turbo Lightning software required. Optional-Turbo Pascal 3.0 or greater to edit and compile Turbo Pascal source code. 

Suggested Retail Price: $69.95 
(not copy protected) 

Turbo Pascal, Turbo Lightning and Turbo Lightning Library are registered trademarks and Lightning Word Wizard is a trademark of Borland International, Inc. Random 
House is a registered trademark of Random House, Inc. IBM, XT, AT, and PCjr are registered trademarks of International Business Machines Corp. MS-DOS is a 
registered trademark of Microsoft Corp. CqJyright 1987 Borland International BOR00878 



I 'EEI Ell ® TIE DATABASE 
~r'~II: .ANABEI 

The high-performance database manager 
that's so advanced it's easy to use! 

Lets you organize, analyze and report information faster than ever before! If you manage mailing lists, 
customer files, or even your company's budgets-Reflex is the database manager for you! 

Reflex is the acclaimed, high-performance database manager you've been waiting for. Reflex extends 
database management with business graphics. Because a picture is often worth a 1000 words, Reflex 
lets you extract critical information buried in mountains of data. With Reflex, when you look, you see. 

The REPORT VIEW allows you to generate everything from mailing labels to sophisticated reports. 
You can use database files created with Reflex or transferred from Lotus 1-2-3,8 dBASE,8 PFS: File,8 
and other applications. 

Reflex: The Critics' Choice 

" ... if you use a PC, you should know about Reflex ... may be the best bargain in software today." 
Jerry Pournelle, BYTE 

"Everyone agrees that Reflex is the best-looking database they've ever seen." 
Adam B. Green, Info World 

liThe next generation of software has officially arrived." Peter Norton, PC Week 

Reflex: don't use your PC without it! 
Join hundreds of thousands of enthusiastic Reflex users and experience the power and ease of use of 
Borland's award-winning Reflex. 

Suggested Retail Price: $149.95 (not copy protected) 

Minimum system configuration: IBM PC, Xl, AT, and true compatibles. 384K RAM minimum. IBM Color Graphics Adapter, Hercules 
Monochrome Graphics CArd, or equivalent. PC·DOS (MS· DOS) 2.0 or greater. Hard disk and mouse optional. Lotus 1·2·3, dBASE, 
or PFS: File optional. 

Reflex is a trademark of Bortand/Analytica tnc. Lotus 1-2-3 is a registered trademark of Lotus 
Development Corporation. dBASE is a registered trademark of Ashton-Tate. PFS: Fite is a 
registered trademark of Software Publishing Corporation. IBM. XT. AT, and IBM Color Graphics 
Adapter are registered trademarks of International BUSiness Machines Corporation. Hercules 
Graphics Card is a trademark of Hercules Computer Technology. MS-DOS is a registered 
trademark of Microsoft Corp. Copyright 1987 Borland International BOA 0066C 



REILEX: TIE WIIISII"· 
Includes 22 "instant templates" covering a broad range of 

business applications (listed below). Also shows you how to 
customize databases, graphs, crosstabs, and reports. It's an invaluable 

analytical tool and an important addition to another one of 
our best sellers, Reflex: The Database Manager. 

Fast-start tutorial examples: 
Learn Reflex@) as you work with practical business applications. The Reflex Workshop Disk supplies 
databases and reports large enough to illustrate the power and variety of Reflex features. Instructions in each 
Reflex Workshop chapter take you through a step-by-step analysis of sample data. You then follow simple 
steps to adapt the files to your own needs. 
22 practical business applications: 
Workshop's 22 "instant templates" give you a wide range of analytical tools: 

Administration • Tracking Manufacturing Quality Assurance 
• Scheduling Appointments • Analyzing Product Costs 
• Planning Conference Facilities Accounting and Financial Planning 
• Managing a Project • Tracking Petty Cash 
• Creating a Mailing System • Entering Purchase Orders 
• Managing Employment Applications • Organizing Outgoing Purchase Orders 
Sales and Marketing • Analyzing Accounts Receivable 
• Researching Store Check Inventory • Maintaining Letters of Credit 
• Tracking Sales Leads • Reporting Business Expenses 
• Summarizing Sales Trends • Managing Debits and Credits 
• Analyzing Trends • Examining Leased Inventory Trends 

• Tracking Fixed Assets 
Production and Operations • Planning Commercial Real Estate Investment 
• Summarizing Repair Turnaround 

Whether you're a newcomer learning Reflex basics or an experienced "power user" looking for tips, Reflex: 
The Workshop will help you quickly become an expert database analyst. 

Minimum system configuration: IBM PC, AT, and XT, and true compatibles. PC-DOS (MS-DOS) 2.0 or greater. 384K RAM minimum. Requires Rellex: 
The Database Manager, and IBM Color Graphics Adapter, Hercules Monochrome Graphics Card or equivalent. 

Suggested Retail Price: $69.95 
(not copy protected) 

Reflex is a registered trademark and Reflex: The Workshop is a trademark of Borland/Analytica, Inc. IBM, AT, and Xl are registered trademarks 01 International Business 
Machines Corp. Hercules is a trademark 01 Hercules Computer Technology. MS-DOS is a registered trademark 01 Microsoft Corp. Copyright 1987 Borland International 

BOA 0088B 



Version 3.0 with 8087 support and BCD reals 

Free MicroCaic Spreadsheet With Commented Source Code! 
FEATURES: 
One-Step Compile: No hunting & fishing 
expeditions! Turbo finds the errors, takes you 
to them, lets you correct them, and instantly 
recompiles. You're off and running in 
record time. 

Built-in Interactive Editor: WordStar~like 
easy editing lets you debug quickly. 

Automatic Overlays: Fits big programs into 
small amounts of memory. 

THE CRITICS' CHOICE: 
"Language deal of the century ... Turbo Pascal: 
it introduces a new programming environment 
and runs like magic." 

-Jell Duntemann, PC Magazine 

"Most Pascal compilers barely fit on a disk, but 
Turbo Pascal packs an editor, compiler, linker, 
and run-time library into just 39K bytes of 
random access memory." 

-Dave Garland, Popular Computing 

MicroCalc: A sample spreadsheet on your disk 
with ready-to-compile source code. 

"What I think the computer industry is headed 
for: well-documented, standard, plenty of 
good features, and a reasonable price." 

IBM~ PC Version: Supports Turtle Graphics, 
color, sound, full tree directories, window 
routines, input/output redirection, and 
much more. 

-Jerry Pournelle, BYTE 

LOOK AT TURBO NOW! 

@' More than 500,000 users worldwide. 

@' Turbo Pascal is the de facto industry 
standard. 

@' Turbo Pascal wins PC MAGAZINE'S 
award for technical excellence. 

@' Turbo Pascal named "Most 
Significant Product of the Year" by 
PC WEEK. 

@' Turbo Pascal 3.0-the fastest Pascal 
development environment on the 
planet, period. 

Suggested Retail Price: $99.95; CP/M~-80 version without 8081 and BCD: $69.95 

Features lor 16-bit Systems: 8087 math co-processor support for intensive calculations. 
Binary Coded Decimals (BCD): eliminates round-off error! A must for any serious business application. 

Minimum system configuration: 128K RAM minimum. Includes 8087 & BCD features for 16-bit MS-DOS 2.0 or later and 
CP/M-86 1.1 or later. CP/M-80 version 2.2 or later 48K RAM minimum (8087 and BCD features not available). 8087 
version requires 8087 or 80287 co-processor. 

Turbo Pascal is a registered trademark of Bor1and International. Inc. CP/M is a registered trademark 
of Digital Research Inc. IBM is a registered tradermrk of International Business Machines Corp. 
MS-DOS is a registered tradermrk of Micr~ft Corp. VlbrdStar is a registered trademark of 
MicroPro International. Copyright 1987 Borland International BOA 00619 



VERSION 2.0 

Learn Pascal From The Folks Who Created 
The Turbo Pascal® Family 

Borland International proudly presents Turbo Tutor, the perfect complement 
to your Turbo Pascal compiler. Turbo Tutor is really for everyone-

even if you've never programmed before. 

And if you're already proficient, Turbo Tutor can sharpen up the fine paints. 
The manual and program disk focus on the whole spectrum of Turbo 
Pascal programming techniques. 

• For the Novice: It gives you a concise history of Pascal, tells you how to write a 
simple program, and defines the basic programming terms you need to know. 

• Programmer's Guide: The heart of Turbo Pascal. The manual covers the fine points 
of every aspect of Turbo Pascal programming: program structure, data types, control 
structures, procedures and functions, scalar types, arrays, strings, pointers, sets, files, 
and records. 

• Advanced Concepts: If you're an expert, you'll love the sections detailing such topics as 
linked lists, trees, and graphs. You'll also find sample program examples for PC-DOS and 
MS-DOS.@) 

10,000 lines of commented source code, demonstrations of 20 Turbo Pascal features, multiple­
choice quizzes, an interactive on-line tutor, and more! 

Turbo Tutor may be the only reference work about Pascal and programming you'll ever need! 

Suggested Retail Price: $39.95 (not copy protected) 

Minimum system configuration: Turbo Pascal 3.0. PC-DOS (MS-DOS) 2.0 or later. 192K RAM minimum (CP/M-80 
version 2.2 or later: 64K RAM minimum). 

Turbo Pascal and Turbo Tutor are regislered tademarks of Borland International Inc. CP 1M is a 
registered trademark of Digital Research Inc. MS-DOS is a registered trademark of Microsoft Corp. 
Copyright 1987 Borland International BOR 0064C 



Is The Perfect Complement To Turbo Pascal® 

It contains a complete library of Pascal procedures that 
allows you to sort and search your data and build powerful database 

applications. It's another set of tools from Borland that will give 
even the beginning programmer the expert's edge. 

THE TOOLS YOU NEED! 
TURBO ACCESS Using B+ trees: The best way to organize and search your data. Makes it 
possible to access records in a file using key words instead of numbers. Now available with 
complete source code on disk, ready to be included in your programs. 

TURBO SORT: The fastest way to sort data using the QUICKSORT algorithm-the method 
preferred by knowledgeable professionals. Includes source code. 

GINST (General Installation Program): Gets your programs up and running on other 
terminals. This feature alone will save hours of work and research. Adds tremendous value 
to all your programs. 

GET STARTED RIGHT AWAY.-FREE DATABASE! 
Included on every Toolbox diskette is the source code to a working database which 
demonstrates the power and simplicity of our Turbo Access search system. Modify it to suit 
your individual needs or just compile it and run. 

THE CRITICS' CHOICE! 
liThe tools include a B+ tree search and a sorting system. I've seen stuff like this, but not as 
well thought out, sell for hundreds of dollars." -Jerry Pournelle, BYTE MAGAZINE 

liThe Turbo Database Toolbox is solid enough and useful enough to come recommended." 
-Jeff Duntemann, PC TECH JOURNAL 

Suggested Retail Price: $69.95 (not copy protected) 

Minimum system conliguration: 128K RAM and one disk drive (CP/M·80: 48K). 16·bit systems: Turbo Pascal 2.0 or greater lor 
MS·DOS or PC·DOS 2.0 or greater. Turbo Pascal 2.1 or greater lor CP/M·86 1.0 or greater. 8·bit systems: Turbo Pascal 2.0 or 
greater lor CP/M·80 2.2 or greater. 

BORLAND 
INTERNATIONAL 

Turbo Pascal and Turbo Database Toolbox are registered trademarks of Borland International 
Inc. CP 1M is a registered trademark of Dignal Research. Inc. MS-DOS is a registered 
trademark of Microsoft Corp. Copyright 1987 Borland International BOR 00630 



7VRBO MS'CAl. 

GRAPHlx200tsox® 
A Library of Graphics Routines for Use with Turbo Pasca/® 

High-resolution graphics for your IBM" PC, AT," XT," PCjr", true PC compatibles, and the Heath 
Zenith Z-100:" Comes complete with graphics window management. 

Even if you're new to Turbo Pascal programming, the Turbo Pascal Graphix Toolbox will get you started 
right away. It's a collection of tools that will get you right into the fascinating world of high-resolution 
business graphics, including graphics window management. You get immediate, satisfying results. And 
we keep Royalty out of American business because you don't pay any-even if you distribute your own 
compiled programs that include all or part of the Turbo Pascal Graphix Toolbox procedures. 

What you get includes: 

• Complete commented source code on disk. 
• Tools for drawing simple graphics. 
• Tools for drawing complex graphics, including 

curves with optional smoothing. 
• Routines that let you store and restore graphic 

images to and from disk. 
• Tools allowing you to send screen images to 

Epsone-compatible printers. 

• Full graphics window management. 
• Two different font styles for graphic labeling. 
• Choice of line-drawing styles. 
• Routines that will let you Quickly plot functions 

and model experimental data. 
• And much, much more ... 

"While most people only talk about low-cost personal computer software, Borland has been doing 
something about it. And Borland provides good technical support as part of the price." 

John Markov & Paul Freiberger, syndicated columnists. 

II you ever plan to create Turbo Pascal programs that make use of business graphics or scientific 
graphics, you need the Turbo Pascal Graphix Toolbox. 

Suggested Retail Price: $69.95 (not copy protected) 

Minimum system configuration: IBM PC, Xl, AT, PCjr, true compatibles and the Heath Zenith Z-100. Turbo Pascal 3.0 or later. 192K 
RAM minimum. Two disk drives and an IBM Color Graphics Adapter (CGA), IBM Enhanced Graphics Adapter (EGA), Hercules Graphics 
Card or compatible. 

BORLAND 
INTERNATIONAL 

Turbo Pascal and Turbo Graphix Toolbox are registered trademarks 01 Borland International. 
Inc. IBM. XT. AT. and PCjr are registered trademarks 01 International Business Machines 
Corporation. Hercules Graphics Card is a trademark 01 Hercules Computer Technology. Heath 
Zenith Z-1 00 is a trademark 01 Zenith Data Systems Epson is a registered trademark 01 
Epson Corp. Copyright 1987 Borland Intemational BOR 0068C 



2VRBO PASCAl. 

.EDJ2OR 2totsox® 
It's All You Need To Build Your Own Text Editor 

Or Word Processor 
Build your own lightning-fast editor and incor­
porate it into your Turbo Pascale programs. 
Turbo Editor Toolbox gives you easy-to-install 
modules. Now you can integrate a fast and powerful 
editor into your own programs. You get the source 
code, the manual, and the know-how. 

Create your own word processor. We provide all 
the editing routines. You plug in the features you want. 
You could build a WordStare -like editor with pull-down 
menus like Microsoft'se Word, and make it work as fast 
as WordPerfect.e 

To demonstrate the tremendous power of Turbo Editor Toolbox, we give you the source code for 
two sample editors: 

Simple Editor A complete editor ready to include in your programs. With windows, block commands, and 
memory-mapped screen routines. 

MicroStar A full-blown text editor with a complete pull-down menu user interface, plus a lot more. 
Modify MicroStar's pull-down menu system and include it in your Turbo Pascal programs. 

The Turbo Editor Toolbox gives you all the 
standard features you would expect to find 
in any word processor: 

• Wordwrap 
, UN-delete last line 
• Auto-indent 
• Find and Find/Replace with options 
• Set left and right margin 
• Block mark, move, and copy 
• Tab, insert and overstrike modes, 

centering, etc. MicroStar's pull-down menus. 

And Turbo Editor Toolbox has features that word processors selling for several hundred dollars can't begin to match. 
Just to name a few: 

[3" RAM-based editor. You can edit very large [3" Multiple windows. See and edit up to eight 
files and yet editing is lightning fast. documents-or up to eight parts of the same 

[3" Memory-mapped screen routines. In- document-all at the same time. 
stant paging, scrolling, and text display. [3" Multitasking. Automatically save your 

[3" Keyboard installation. Change control text. Plug in a digital clock, an appointment 
keys from WordStar-like commands to any that alarm-see how it's done with MicroStar's 
you prefer. "background" printing. 

Best of all, source code is included for everything in the Editor Toolbox. 

Suggested Retail Price: $69.95 (not copy protected) 

Minimum system configuration: IBM PC, XT, AT, 3270, PCjr, and true compatibles. PC-DOS (MS-DOS) 2.0 or greater. 192K RAM. 
You must be using Turbo Pascal 3.0 for IBM and compatibles. 

Turbo Pascal and Turbo Editor Toolbox are registered trademarks of Borland International. Inc. 
WordStar is a registered trademark of MicroPro International Corp. Word and MS-DOS are 
registered trademarks of Microsoft Corp. WordPerfect is a trademark of Satellite Software 
International. IBM, XT, AT, and PCjr are registered trademarks of International Business Machines 
Corp. BOR 0067B 



Secrets And Strategies 01 The Masters Are 
Revealed For The First Time 

® 

Explore the world of state-of-the-art computer games with Turbo GameWorks. Using 
easy-to-understand examples, Turbo GameWorks teaches you techniques to quickly create 
your own computer games using Turbo Pascal.8 Or, for instant excitement, play the three 

great computer games we've included on disk-compiled and ready to run. 

TURBO CHESS 

Test your chess-playing skills against your computer challenger. With Turbo GameWorks, you're on your way to 
becoming a master chess player. Explore the complete Turbo Pascal source code and discover the secrets of 
Turbo Chess. 

"What impressed me the most was the fact that with this program you can become a computer chess analyst. 
You can add new variations to the program at any time and make the program play stronger and stronger chess. 
There's no limit to the fun and enjoyment of playing Turbo GameWorks Chess, and most important of all, with this 
chess program there's no limit to how it can help you improve your game." 

-George Koltanowski, Dean of American Chess, former President of 
the United Chess Federation, and syndicated chess columnist. 

TURBO BRIDGE 

Now play the world's most popular card game-bridge. Play one-on-one with your computer or against up to 
three other opponents. With Turbo Pascal source code, you can even program your own bidding or scoring 
conventions. 

"There has never been a bridge program written which plays at the expert level, and the ambitious user will 
enjoy tackling that challenge, with the format already structured in the program. And for the inexperienced player, 
the bridge program provides an easy-to-follow format that allows the user to start right out playing. The user can 
'play bridge' against real competition without having to gather three other people." 

-Kit Woolsey, writer of several articles and books on bridge, 
and twice champion of the Blue Ribbon Pairs. 

TURBO GO-MOKU 

Prepare for battle when you challenge your computer to a game of Go-Moku-the exciting strategy game also 
known as Pente." In this battle of wits, you and the computer take turns placing X's and D's on a grid of 19X19 
squares until five pieces are lined up in a row. Vary the game if you like, using the source code available on your 
disk. 

Suggested Retail Price: $69.95 (not copy protected) 

Minimum system configuration: IBM PC, XT, AT, Portable, 3270, PClr, and true compatibles. PC·DOS (MS·DOS) 2.0 or later. 192K 
RAM minimum. To edit and compile the Turbo Pascal source code, you must be using Turbo Pascal 3.0 for IBM PCs and 
compatibles. 

~ " BORLAND Turbo Pascal and Turbo GameWorks are registered trademarks of Borland International. Inc. 
Pente is a registered trademark of Parker Brothers. IBM. XT. AT. and PCjr are registered 

'# I N T ERN A T ION A L trademarks of International Business Machiles Corporation. MS-DOS is a registered trademark 
of Microsoft Corporation. Copyright 1987 Borland International BOR0065C 



TURBO 

the natural language of ArtiflCiallntelrlgenCe 

Turbo Prolog brings fifth-generation supercomputer 
power to your IBM®PC! 

Turbo Prolog takes Turbo Prolog provides 
programming into a new, a fully integrated pro-
natural, and logical gramming environment 
environment like Borland's Turbo 
With Turbo Prolog, Pascal,® the de facto 
because of its natural, worldwide standard. 
logical approach, both You get the 
people new to programming complete Turbo 
and professional programmers Prolog programming 
can build powerful applica- system 
tions such as expert systems, You get the 2DD-page 
customized knowledge manual you're holding, 
bases, natural language software that includes 
interfaces, and smart L.~ ••• ~<.<".~";; _____ ~_~ ___ ............. ,,,,-, the lightning-fast Turbo 
information management systems. Prolog six-pass 
Turbo Prolog is a declarative language which compiler and interactive editor, and the 
uses deductive reasoning to solve free GeoBase natural query language 
programming problems. database, which includes commented 

source code on disk, ready to compile. 

Turbo Prolog's development system 
ncludes: 
] A complete Prolog compiler that is a variation 

of the Clocks in and Mellish Edinburgh 
standard Prolog. 

] A full-screen interactive editor. 
] Support for both graphic and text windows. 
] All the tools that let you build your own 

expert systems and AI applications with 
unprecedented ease. 

-.=.., 

BORLAND 
-~ INTERNATIONAL 

(GeoBase is a complete database designed 
and developed around U.S. geography. 
You can modify it or use it "as is.") 

Minimum system configuration: IBM PC, XT, AT, Portable, 3270, PCjr 
and true compatibles. PC-DOS (MS-DOS) 2.0 or later. 384K RAM 
minimum. 

Suggested Retail Price: $99.95 
(not copy protected) 

Turbo Prolog is a trademark and Turbo Pascal is a registered trademark of Borland International. Inc. 
IBM. AT. XT. and PCjr are registered trademarks of International Business Machines Corp. MS-DOS is a 
registered trademark of Microsoft Corp. Copyright 1987 Borland International BOR 0016D 
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Enhances Turbo Prolog with more than 80 tools 
and over 8,000 lines 01 source code 

Turbo Prolog, the natural language of Artificial Intelligence, is the 
most popular AI package in the world with more than 100,000 users. 

Our new Turbo Prolog Toolbox extends its possibilities. 

The Turbo Prolog Toolbox enhances Turbo Prolog-our 5th-generation computer programming 
language that brings supercomputer power to your IBM PC and compatibles-with its more than 80 
tools and over 8,000 lines of source code that can be incorporated into your programs, quite easily. 

Turbo Prolog Toolbox features include: 
& Business graphics generation: boxes, circles, ellipses, bar charts, pie charts, scaled graphics 
& Complete communications package: supports XModem protocol 
& File transfers from Reflex,~ dBASE III,~ Lotus 1-2-3,~ Symphony~ 
& A unique parser generator: construct your own compiler or query language 
& Sophisticated user -interface design tools 
& 40 example programs 
& Easy-to-use screen editor: design your screen layout and 1/0 
& Calculated fields definition 
& Over 8,000 lines of source code you can incorporate into your own programs 

Suggested Retail Price: $99.95 (not copy protected) 

Minimum system configuration: iBM PC, XT, AT or true compatibles. PC-DOS (MS-DOS) 2.0 or later. Requires Turbo Prolog 1.10 
or higher. Dual-floppy disk drive or hard disk. 512K. 

Turbo Prolog Toolbox and Turbo Prolog are trademarks of Borland International, Inc. Reflex 
is a registered trademark of Borland/Analytica, Inc. dBASE III is a registered trademark of 
Ashton-Tate. Lotus 1-2-3 and Symphony are registered trademarks of Lotus Development 
Corp. IBM, XT. and AT are registered trademarks of International Business Machines Corp. 
MS-DOS is a registered trademark of Microsoft Corp. BOR 0240 



1UIIII IABIC® 
The high-speed BASIC you've been waiting for! 

You probably know us for our Turbo Pascale and Turbo Pr%g.'" Well, we've done 
it again! We've created Turbo Basic, because BASIC doesn't have to be slow. 

If BASIC taught you how to walk, Turbo Basic will teach you how to run! 
With Turbo Basic, your only speed is "Full Speed Ahead"! Turbo Basic is a complete development 
environment with a lightning fast compiler, an interactive editor and a trace debugging system. And 
because Turbo Basic is also compatible with BASICA, chances are that you already know how to use 
Turbo Basic. . 

Turbo Basic ends the basic confusion 
There's now one standard: Turbo Basic. And because Turbo Basic is a Borland product, the price is 
right, the quality is there, and the power is at your fingertips. Turbo Basic is part of the fast-growing 
Borland family of programming languages we call the "Turbo Family." And hundreds of thousands of 
users are already using Borland's languages. So, welcome to a whole new generation of smart PC 
users! 

Free spreadsheet included with source code! 
Yes, we've included MicroCalc, our sample spreadsheet, complete with source code. So you can get 
started right away with a "real program." You can compile and run it "as is," or modify it. 

A technical look at Turbo Basic 
B Full recursion supported 
B Standard IEEE floating-point format 
B Floating-point support, with full 8087 

executable program, with separate windows 
for editing, messages, tracing, and execution 

B Compile and run-time errors place you in 
coprocessor integration. Software emulation 
if no 8087 present 

source code where error occurred 
B Access to local, static and global variables 
B New long integer (32-bit) data type B Program size limited only by available 

memory (no 64K limitation) 
B EGA and CGA support 

B Full 80-bit precision 
B Pull-down menus 

B Full integration of the compiler, editor, and B Full window management 

Suggested Retail Price: $99.95 (not copy protected) 

Minimum system configuration: IBM PC. AT. XT or true compatibles. 256K. One floppy drive. PC-DOS (MS-DOS) 2.0 or lalel. 

Turbo Basic and Turbo Pascal are registered trademarks and Turbo Prolog is a trademark of 
Borland International. Inc. IBM. AT. and XT are regislered trademarks of International Business 
Machines Corp. MS-DOS is a registered trademark of Microsolt Corp. 
Copyright 1987 Borland International BOR 0265A 



Includes tree 
MicroCalc spreadsheet 

with source code 

A complete interactive development environment 
With Turbo C, you can expect what only Borland delivers: 
Quality, Speed, Power and Price. And with its compilation 
speed of more than 7000 lines a minute, Turbo C makes 

everything else look like an exercise in slow motion. 

Turbo C: The C compiler for both amateurs and professionals 
If you're just beginning and you've "kinda wanted to learn C," now's your chance to do it the easy way. 
Turbo C's got everything to get you going. If you're already programming in C, switching to Turbo C will 
considerably increase your productivity and help make your programs both smaller and faster. 

Turbo C: a complete interactive development environment 
Like Turbo Pascale and Turbo Prolog,'" Turbo C comes with an interactive editor that will show 
you syntax errors right in your source code. Developing, debugging, and running a Turbo C 
program is a snap! 

Technical Specifications 
[Y' Compiler: One-pass compiler generating native in- [iY' Development Environment: A powerful "Make" is 

line code, linkable object modules and assembler. included so that managing Turbo C program 
The object module format is compatible with the development is easy. Borland's fast "Turbo 
PC-DOS linker. Supports small, medium, compact, Linker" is also included. Also includes pull-down 
large, and huge memory model libraries. Can mix menus and windows. Can run from the environ-
models with near and far pointers. Includes ment or generate an executable file. 
floating point emulator (utilizes 8087/80287 if [iY' Links with relocatable object modules created 
installed). using Borland's Turbo Prolog into a 

[Y' Interactive Editor: The system includes a powerful, single program. 
interactive full-screen text editor. If the compiler [iY' ANSI C compatible. 
detects an error, the editor automatically positions ~ Start-up routine ~ource ~ode included .. 
the cursor appropriately in the source code. ~ Both. co~mand line and Integrated enVIronment 

versions Included. 

"Sieve" benchmark (25 Iterations) 

Turbo C MicrosoftPJ C Lattice C 

Compile time 3.89 16.37 13.90 

Compl7e and link time 9.94 29.06 27.79 

Execution time 5.77 9.51 13.79 

Object code size 274 297 301 

Price $99.95 $450.00 $500.00 

Benchmark run on a 6 Mhz IBM AT using Turbo eversion 1.0 and the Turbo Linker version 1.0; Microsoft eversion 4.0 and the 
MS overlay linker version 3.51; Lattice eversion 3.1 and the MS object linker version 3.05. 

Suggested Retail Price: $99.95* (not copy protected) ·Introductory offer good through July 1. 1987. 

Minimum system configuration: IBM PC, XT, AT and true compatibles. PC-DOS (MS-DOS) 2.0 or later. One floppy drive. 320K. 

Turbo C and Turbo Pascal are registered traoomarks and Turbo Prolog is a trademark 01 Borland 
International. Inc. Microsoft C and MS-DOS ere registered trademarks 01 Microsoft Corp. lattice C 
is a registered trademark 01 lattice. Inc. IBM, Xl, and AT are registered trademarks 01 International 
Business Machines Corp. BOA 0243 
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The solution to your most complex 

equations-in seconds! 
If you're a scientist, engineer, financial analyst, student, teacher, or any other professional working with 
equations, Eureka: The Solver can do your Algebra, Trigonometry and Calculus problems in a snap. 

Eureka also handles maximization and minimization problems, plots functions, generates reports, and 
saves an incredible amount of time. Even if you're not a computer specialist, Eureka can help you 
solve your real-world mathematical problems fast, without having to learn numerical approximation 
techniques. Using Borland's famous pull-down menu design and context-sensitive help screens, Eureka 
is easy to learn and easy to use-as simple as a hand-held calculator. 

X + exp(X) = 10 solved instantly instead 01 eventually! 
Imagine you have to "solve for X," where X + exp(X) = 10, and you don't have Eureka: The Solver. 
What you do have is a problem, because it's going to take a lot of time guessing at "X." With Eureka, 
there's no guessing, no dancing in the dark-you get the right answer, right now. (Ps: X = 2.0705799, 
and Eureka solved that one in .4 of a second!) 

How to use Eureka: The Solver 
It's easy. 
1. Enter your equation into the 

full-screen editor 
2. Select the "Solve" command 
3. Look at the answer 
4. You're done 

Some 01 Eureka's key leatures 
You can key in: 
~ A formula or formulas 
~ A series of equations-and solve for 

all variables 
~ Constraints (like X has to be 

< or = 2) 
~ A function to plot 
~ Unit conversions 
~ Maximization and minimization problems 
~ Interest Rate/Present Value calculations 
~ Variables we call "What happens?," like 

You can then tell Eureka to 
• Evaluate your solution 
• Plot a graph 
• Generate a report, then send the output 

to your printer, disk file or screen 
, • Or all of the above 

Eureka: The Solver includes 
~ A full-screen editor 
~ Pull-down menus 
~ Context-sensitive Help 
~ On-screen calculator 
~ Automatic 8087 math co-processor 

chip support 
~ Powerful financial functions 
~ Built-in and user-defined math and 

financial functions 
~ Ability to generate reports complete with 

plots and lists 
"What happens if I change this variable to 
21 and that variable to 27?" 

~ Polynomial finder 
~ Inequality solutions 

Minimum system configuration: IBM PC, AT, XT, Portable, 
3270 and true compatibles. PC-DOS (MS-DOS) 2.0 and 
later. 384K. 

Suggested Retail Price: $99.95* 
(not copy protected) 

Eureka: The Solver is a trademark of Borla1d International, Inc. IBM, AT, and XT are registered 
trademarks of International Business Machnes Corp. MS-DOS is a registered trademark of 
Microsoft Corp. Copyright 1987 Borland International BOR 0221A 

'Introductory price expires July 1, 1987 



"II'EII'PI® THE BEBKTllfI IJJ Ift'lIJ : IIRSAIIIIER Release 2.0 
Macintosh™ 

The most complete and comprehensive collection of 
desk accessories available for your Macintosh! 

Thousands of users already know that SideKick is the best collection of desk accessories available 
for the Macintosh. With our new Release 2.0, the best just got better. 

We've just added two powerful high-performance tools to SideKick-Outlook": The Outliner 
and MacPlan'": The Spreadsheet. They work in perfect harmony with each other and while you 
run other programs! 

Outlook: The Outliner 
• II's the desk accessory with more power than a stand-alone outliner 
• A great desktop publishing tool, Outlook lets you incorporate both text and graphics 

into your outlines 
• Works hand-in-hand with MacPlan 
• Allows you to work on several outlines at the same time 

MacPlan: The Spreadsheet 
• Integrates spreadsheets and graphs 
• Does both formulas and straight numbers 
• Graph types include bar charts, stacked bar charts, pie charts and line graphs 
• Includes 12 example templates free! 
• Pastes graphics and data right into Outlook creating professional memos and reports, complete 

with headers and footers. 

SideKick: The Desktop Organizer, 
Release 2.0 now includes 

~ Outlook: The Outliner 
~ MacPlan: The Spreadsheet 
~ Mini word processor 
~ Calendar 
~ Phone Log 
~ Analog clock 
~ Alarm system 
~ Calculator 
~ Report generator 
~ Telecommunications (new version now 

supports XModem file transfer protocol) 
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MacPlan does both spreadsheets and business 
graphs. Paste them into your Outlook files and 

generate professional reports. 

Suggested Retail Price: $99.95 (not copy protected) 
Minimum system configurations: Macintosh 512K or Macintosh Plus with one disk drive. One BOOK or two 400K drives are recommended. 
With one 400K drive, a limited number of desk accessories will be installable per disk. 

SideKick is a registered trademark and Outlook and MacPlan are trademarks of Borland 
International, Inc. Macintosh is a trademark of Mcintosh Laboratory, Inc. licensed to Apple 
Computer, Inc. Copyright 1987 Borland International BOR 00690 
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The easy-to-use relational database that thinks like a spreadsheet. 
Rellex lor the Mac lets you crunch numbers by entering lormulas and link 

databases by drawing on-screen lines. 

5 free ready-to-use templates are included on the examples disk: 

• A sample 1040 tax application with Sched­
ule A, Schedule 8, and Schedule 0, each 
contained in a separate report document. 

• A portfolio analysis application with linked 
databases of stock purchases, sales, and 
dividend payments. 

• A checkbook application. 

• A client billing application set up for a law 
office, but easily customized by any 
professional who bills time. 

• A parts explosion application that breaks 
down an object into its component parts 
for cost analysis. 

Reflex for the Mac accomplishes all of these tasks without programming-using 
spreadsheet-like formulas. Some other Reflex for the Mac features are: 

• Visual database design. 
• "What you see is what you get" report and form layout 

with pictures. 
• Automatic restructuring of database files when data 

types are changed, or fields are added and deleted. 
• Display formats which include General, Decimal, 

Scientific, Dollars, Percent. 

• Data types which include variable length text, number, 
integer, automatically incremented sequence number, 
date, time, and logical. 

• Up to 255 fields per record. 
• Up to 16 files simultaneously open. 
• Up to 16 Mac fonts and styles are selectable for 

individual fields and labels. 

• file Edit form.t OllCrlb. D,"'''' S •• n .. Milt Window 
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After opening the "Overview" window, you 
draw link lines between databases directly 
onto your Macintosh screen. 

The link lines you draw establish both 
visual and electronic relationships between 
your databases. 

You can have multiple windows open 
simultaneously to view all members 01 a 
linked set-which are interactive and truly 
relational. 

Critic's Choice 
" ... a powerful relational database ... uses a visual approach to information management." InfoWorld 

" ... gives you a lot of freedom in report design; you can even import graphics." A+ Magazine 

". '.' bridges the gap between the pretty programs and the power programs." Stewart Alsop, PC Letter 

Suggested Retail Price: $99.95* 
(not copy protected) 

Minimum syslem configuration: Macirtosh 512K or Macintosh Plus with one disk drive. Second external drive recommended. 

Reflex is a registered trademark of BorlandiAnalytica. Inc. MaCintosh is a trademark of MCintosh Laboratory. Inc. and is used with express permission of as owner. 
Copyright 1987 Borland Internationat 

'Introductory price expires July 1. 1987 

BOR0149A 



The ultimate Pascal development environment 

Borland's new Turbo Pascal for the Mac is so incredibly fast that it can 
compile 1,420 lines of source code in the 7.1 seconds it took you to read this! 

And reading the rest of this takes about 5 minutes, which is plenty of time for Turbo Pascal for the Mac 
to compile at least 60,000 more lines of source code! 

Turbo Pascal for the Mac does both Windows and "Units" 
The separate compilation of routines offered by Turbo Pascal for the Mac creates modules called "Units," 
which can be linked to any Turbo Pascal program. This "modular pathway" gives you "pieces" which can 
then be integrated into larger programs. You get a more efficient use of memory and a reduction in the 
time it takes to develop large programs. 

Turbo Pascal for the Mac is so compatible with Lisae that they should be living together 
Routines from Macintosh Programmer's Workshop Pascal and Inside Macintosh can be compiled and run 
with only the subtlest changes. Turbo Pascal for the Mac is also compatible with the Hierarchical File 
System of the Macintosh. 

The 27-second Guide to Turbo Pascal for the Mac 
• Compilation speed of more than 12,000 lines 

per minute 
• "Unit" structure lets you create programs in 

modular form 
• Multiple editing windows-up to 8 at once 

Workshop Pascal (with minimal changes) 
• Compatibility with Hierarchical File System of 

your Mac 
• Ability to define default volume and folder names 

used in compiler directives 
• Compilation options include compiling to disk or 

memory, or compile and run 
• Search and change features in the editor speed up 

and simplify alteration of routines 
• No need to switch between programs to compile 

or run a program 
• Ability to use all available Macintosh memory 

without limit 
• Streamlined development and debugging • "Units" included to call all the routines provided by 
• Compatibility with Macintosh Programmer's Macintosh Toolbox 

Suggested Retail Price: $99.95* (not copy protected) 
·Introductory price expires July 1. 1987 

Minimum system configuration: Macintosh 512K or Macintosh Plus with one disk drive. 

Turbo Pascal and SideKick are registered trademarks of Borland International, Inc. and Reflex is a 
registered trademark of Borlandl Analytica, Inc. Macintosh is a trademark 01 Mcintosh Laboratories, Inc. licensed 
to Apple Computer with its express permission. Lisa is a registered trademark of Apple Computer, Inc. Inside 
Macintosh is a copyright of Apple Computer, Inc. 
Copyright 1987 Borland International BOR 0167A 
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,
ew from Borland's Scientific & Engineering Division, Turbo 
Pascal Numerical Methods Toolbox implements the latest 
high-level mathematical methods to solve common scientific 
and engineering problems. Fast. 

So every time you need to calcu­
late an integral, work with Fourier 
Transforms or incorporate any of the 
classical numerical analysis tools into 
your programs, you don't have to 
reinvent the wheel. Because the 
Numerical Methods Toolbox is a 
complete collection of Turbo Pascal 
routines and programs that gives you 
applied state-of-the-art math tools. 
It also includes two graphics demo 
programs, Least Squares Fit and Fast 
Fourier Transforms, to give you the 
picture along with the numbers. 

The Numerical Methods Toolbox is 
a must for you if you're involved with 
any type of scientific or engineering 
computing. Because it comes with 
complete source code, you have total 
control of your application. 

What Numerical Methods 
Toolbox will do for you now: 
• Find solutions to equations 
• Interpolations I 

• Calculus: numerical derivatives 
and integrals 

• Matrix operations: inversions, 
determinants and eigenvalues 

• Differential equations 

• Least squares approximations 
• Fourier transforms 

5 free ways to look at 
"Least Squares Fit"! 

As well as a free demo "Fast 
Fourier Transforms," you also get 
"Least Squares Fit" in 5 different 
forms-which gives you 5 
different methods of fitting curves 
to a collection of data pOints. 
You instantly get the picture 1 The 
5 different forms are: 
1. Power 4. 5-term Fourier 
2. Exponential 5. 5-term 
3. Logarithm Polynomial 

They're all ready to compile 
and run "as is." To modify or 
add graphics to your own 
programs, you simply add Turbo 
Graphix Toolbox" to your soft­
ware library. Our Numerical 
Methods Toolbox is designed to 
work hand-in-hand with our 
Turbo Graphix Toolbox to make 
professional graphics in your 
own programs an instant part of 
the picture! 

Minimum s,stem conllgul.don: IBM PC. XT, AT and true compatibles. PC-DOS (MS-OOSI 2.0 or later 256K. Turbo 
Pascal 2.0 or later. The graphics modules reQuire a graphics monilor with an IBM CGA. IBM EGA, or Hercules compatible 
adapter card, and reQuire the Turbo Graph~ Toolbox. MS-DOS generic version will not support Turbo Graphix Toolbox 
routines. An 8087 or 80287 numeric co-processor is not reQuired, bul recommended lor optimal perlormance. 

Turbo Pascal Numerical Methods Toolbox ~ a trademark and Turbo Pascal and Turbo Graphix Toolbox are registered 
trademarks 01 Borland International, Inc. IBM, XT, and AT are registered trademarks of International Business Machines 
Corp. MS-DOS is a registered trademark 01 Microso" Corp. Hercules is a trademark 01 Hercules Compuler TechnOlogy. 
Apple is a registered trademark 01 Apple Computer, Inc. Macintosh is a trademark 01 Mcintosh Laboralory. Inc. licensed 
10 Apple Computer. Copyright 1986 Borland Inlernational BOA 0224 


