n, Oregon 97077

" Phone: (503) 644-0161
TWX: 910-467-8708

Welcome:

Your membership in the 4050 Series Applications Library. ané
subscription to our monthly newsletter’ aLe serv1ces to the

users of 4050 Series Desktop Compwters.

choice of 3 free programs, on a new tape, 1a reiurn ior
the tape submitted. :

Your active participation not only will*helplﬁo_éngure the "
success of this service, but will enhance the:‘broad “scope
of programs we are offering.

On the following pages are documentation instructions plus
submittal and order forms. Additional forms can be
obtained from your local Tektronix Sales Engineer or the
Applications Librarian.

If you have suggestions or questions about our 4050 Series
Applications Library or its contents, please let us know.

4050 Series Applications Library Staff
Group 451

Tektronix, Inc.

P.0. Box 500

Beaverton, Oregon 97077

Attachments

AN EQUAL OPPORTUNITY EMPLOYER



DESKTOP COMPUTER
APPLICATIONS LIBRARY ORDER FORM

DO NOT SEND payment with your order. You will be billed when your order is shipped.

ra SHIPPING ADDRESS BILLING ADDRESS
t
NAME: NAME:
(Individual name required for shipping)
COMPANY: COMPANY:
ADDRESS: ADDRESS:

PURCHASE ORDER NUMBER:
(Write "None” if not required)

ABSTRACT NUMBERS TITLE DOCUMENTATION COST
-

Y AR S L.
- _

-

-

-

-

-

-

-/

-

- __/_

-/

-

-

Charge for Documentation and Program Listing are as published in TEKniques.

D Deliver the above programs on a tape cartridge in the order listed. | understand there is an additional handling charge
per program and a charge for the tape cartridge at the current Tektronix list price. Tek reserves therightto charge for
additional tapes, if required, to deliver the above ordered programs. (Programs will be reproduced on Tektronix tapes
only.)

Deliver the above programs on a flexible disk in the order listed. | understand there is an additional handling charge
per program and a charge for the flexible disk at the current Tektronix list price. Tek reserves the right to charge for
additional disks, if required, to deliver the above ordered programs. (Programs will be reproduced on Tektronix disks
only).

The program material ordered herein is supplied without warranty or representation of any kind. Tektronix, Inc.
assumes no responsibility and shall have no liability, consequential or otherwise, of any kind arising from the use of
this program or any part thereof.

Mail to: United States Outside United States
Applications Library Send to the Applications Library
Group 451 serving your area. (Addresses are
Tektronix, Inc. listed on the back of TEKniques.) -
Tektronix:
000-6396-00 Beaverton, Oregon 97077 COMMITTED TO EXCELLENCE

7/80



DOCUMENTATION GUIDELINES

December 1976

The following information is a guideline for documenting your
programs for submittal to the library. Please use the specially
designed forms.

The documentation should be done in two main parts:

Part 1, first page, is a brief description of what the pro-
gram does and what is required to run the program.

Part 2, page two and the remainder will contain a more de-
tailed description of the program function, if needed, and
information on program operation with examples.

A detailed outline on the actual forms is attached. A1l of the
information will be supplied by the author of the program except
the abstract number which is assigned by Tektronix, Inc.

When your program is included in the library, you will receive
3 free programs of your choice.

Your free programs will be sent on tape in exchange for allowing
us to keep your master tape.

If you wish your master tape returned, your free programs will
be sent in the form of documentation and listings.



TEKTRONI
e

TITLE

Name of the program

405

APPLICATIONS LIBRARY PROGRAN

ABSTRACT NUMBER
To be supplied by Tektroniz, Inc.
Leave blank.

ORIGINAL DATE

REVISION DATE

MEMORY REQUIREMENT

' 1 See Below
AUTHOR PERIPHERALS

Name of programmer. Address & Phone 2 See Below
ABSTRACT

Deseribe in the space provided here what the program does. Limit the
length of your description so that it will fit in this square.

1 8K (Standard 4051)

16X (Option 20)
24K (Option 21)
32K (Option 22)

2 List periphergls required.
label them as such.

Show optional peripherals as well but
(t.e. 4662, 4641, 4924)

The program material contained herein is supplied without warranty or
representation of any kind. Tektronix, Inc., assumes no responsibility and
shall have no liability, consequential or otherwise, of any kind arising from
the use of this program material or any part thereof.




PAGENO: I

TITLE ABSTRACT NO:

Name of Program Leave blank

4.

DESCRIPTION

A more detailed description of what the program does, if the first
page did not leave enough room for a complete detailed description.
If the description on the first page is complete skip this part.

DATA TAPE STRUCTURE

If the program provides for storing data on tape or loading data
from tape, the following information should be given here:

a. Type of tape data files (binary or ASCII)

b. Files used e.g. files 10 through 15

e. Format used to store the data in each file

d. An index of all data files showing their contents

e. An indication of whether the same tape or a separate data tape

: 18 required. An indication of whether the data tape or data
files on the program tape must be pre-MARKed.

INTERNAL DATA STORAGE

a. List in a table format all variables used by the program. For
example:

Variable Used to Store . . . Type

N Number of observations Simple
X$ Keyboard input String
A Data from first N observations| Array (3,4)

b. Format used to store data intermally, if not obvious from part

a.

METHODS

Describe method used. Use flow chart to show logic if necessary.

TEKTRONIX 4051 PROGRAM




TITLE

Name of Program

PAGE NO: 2

ABSTRACT NUMBER

Leave blank

6. OPERATING INSTRUCTIONS
Overlay
Describe in a table format what each user definable key does, <if

a.

an overlay is used.

Program Loading

Program Loading Instructions

Program Execution

1. A brief de'scription of how the program is run

2. Examples

TEKTRONIX 4051 PROGRAM




(L) PR,

. PAGENO: &

TITLE ABSTRACT NO:

(M‘ Name of Program Leave Blank

6. REFERENCES

List all references that you have used or those that might help the
user to better understand what the program does and how it does it.

7. LISTING

Program listings with plenty of REMARK statements identifying the
various modules.

TEKTRONIX 4051 PROGRAM



. DESKTOP COMPUTER
Tektronix APPLICATIONS LIBRARY PROGRAM

( ABSTRACT NUMBER |
EQUIPMENT AND OPTIONS REQUIRED
ORIGINAL DATE REVISION DATE
AUTHOR PERIPHERALS
ABSTRACT

The program material contained herein is supplied without warranty or representation of any kind.
Tektronix, Inc., assumes no responsibility and shall have no liability, consequential or otherwise, of
any kind arising from the use of this program material or any part thereof.

000-6405-00 7/80



TAPE 1

READ_DOCUMENTATION THORO

s

s

The program(s) you requested on tape are as follows:

FILE #1 51/00-0601/0 CHECK BOOK BALANCING

FILE #2 51/00-1402/0  SCHEMATIC DRAWING PROGRAM II (16K)
FILE #3 51/00-1403/0 LOGIC CIRCUIT BEHAVIOUR ANALYSIS
(1) FILE #4 51/00-3301/0  LIGHTING INTENSITY DISTRIBUTION

(2) FILES #5-53 51/00-5201/0  CHEMISTRY AND PHYSICS TEXTBOOK
PROBLEMS ADAPTED TO 4051 BASIC

FILE #54 51/00-8005/1  FLOWCHART (REVISION)
(3) FILES #55-56 51/00-8012/0 LEROY CHARACTER GENERATOR
(4) FILES #57-61 51/00-8015/0  FLOW DIAGRAMMER
FILE #62 51/00-9507/0  3-D WITH PERSPECTIVE
FILES #63-65 51/00-9515/0  FORMS DESIGN

1) Table files must follow program file

2) Must be first 49 files on tape or recode

3) Is a subroutine; needs a program to initiate it
4) Requires 62 dedicated files |

TEKTRONIX APPLICATIONS LIBRARY



TAPE 2

READ DOCUMENTATION THORQUGHLY BEFORE USING THE PROGRAM ON TAPE

- - - —— . T - - - - e =" G - - . . - W S W S - - o -

- - - —— - - " = - A . " - - e e o

The program(s) you requested on tape are as follows:

FILE

(1) FILES #2-3
(2) FILES #4-15

FILE
FILE
FILE
FILE

#1

#16
#17
#18
#19

51/00-9516/0
51/00-9520/0
51/00-5401/1
51/00-9506/0
51/00-6001/0
51/00-5501/0
51/00-5502/0

(1) Requires a data tape

(2) Updated version.

TEKTRONIX APPLICATIONS LIBRARY

ADVANCED MEDIA GRAPHING

DIGITIZE & DRAW

GRAPHICS DEMO FOR ASTRONOMY & PHYSICS
THREE DIMENSIONAL DATA PLOT PROGRAM
HAND CALCULATOR

PLANE TRIANGLE SOLUTIONS

CIRCLE SOLUTIONS

Must be first 12 files on tape or recode.



L APPLICATION LIBRARY PROGRAM

i@\/ TITLE ABSTRACT NUMBER
51/00-0601/0
MEMORY REQUIREMENT
8K

CHECK BOOK BALANCING

AUTHOR PERIPHERALS

Kathy Thurman, G.S. Software Engineering

..

ABSTRACT

This routine is designed to help the user balance his personal checkbook.
The user is asked to input
Ending statement balance

Ending checkbook balance

1.

2.

3. All outstanding checks
4. All outstanding deposits
5.

Check charges or handling costs

The output is the adjusted check book balance. If this does not agree with

H representation of any kind. Tektronix, inc., assumes no responsibility and
shall have no liability, consequential or otherwise, of any kind arising from
the use of this program material or any part thereof.

the bank statement after adjustments, the difference is printed and the user

is guided to check the entries he has made regarding his statement and check

register. . {
( The program material contained herein is supplied without warranty or !




«§ .
PAGE NO. 1 « '

TITLE ABSTRACT NUMBER

CHECK BOOK BALANCING 51/00-0601/0

HARDWARE REQUIREMENTS

4051 - Minimum configuration

OPERATING HINTS

Outstanding checks and deposits are entered in two matrices, each dimensioned
for u? to 100 entries. After the user has made all entries, the adjusted check
book balance is printed on the screen. If this amount agrees with the statement

balance after adjustments, the message:
CHECK BOOK AND BANK STATEMENT AGREE

is printed on the screen. The user should then enter the adjusted check beok

balance in his check register.

I1f the adjusted check book balance and the adjusted statement balance do not
agree, the user is asked to check the handling cost he has entered. Note: Do
not enter the handling cost in the program if it has already been entered and

subtracted in the check register.

.

The user is next guided to check outstanding checks and deposits and to check
the math in the check register. After completion of any of these steps the

program will check to see if the check book and statement balances now agree.

If, after trying all these steps, a balance is not achieved, the user should
check the dollar amounts on all returned checks against the check register

and statement for errors or transpositioms.

OPERATING INSTRUCTIONS
After keying in the program code or entering it from a tape file, type RUN to
begin program execution. Answer questions and follow instructioms that appear

on the screen.

APPLICATION LIBRARY PROGRAM



TITLE

CHECK BOOK BALANCING

PAGE NO.
ABSTRACT NUMBER

51/00-0601/0

VARIABLE MAP

VARIABLE | rng USAGE

AS Program loop

A Matrix storing values of outstanding checks
B Matrix storing values of outstanding deposits
I Loop index

J Loop index

K Loop index

X1 Ending statement balance

X2 Ending check book balance

X3 Handling cost

X4 Total - outstanding checks

X5 Total - ocutstanding deposits

X6 Check for balance

X7 Intermediate total

Y1 Input - Error detection loop

Z Program loop counter

APPLICATION LIBRARY PROGRAM




TITLE
CHECK BOOK BALANCING

PAGE NO. 3
ABSTRACT NUMBER

51/00-0601/0

USER PROGRAMMABLE KEYS

TAPE

KEY LABEL FILE

FUNCTION

[ N T SV N S

7-20

ll

I

Signal
Signal
Review
Review
Review
Signal

Unused

end of entry of outstanding checks
end of entry of outstanding deposits
outstanding checks

outstanding deposits

check register

end of review of check register

APPLICATION LIBRARY PROGRAM



PAGE NO. 4

TITLE ABSTRACT NUMBER

CHECK BOOK BALANCING 51/00-0601/0

1€2@ PRINT "L ** ROUTINE TO BALANCE CHECK BCOK ***

1419 REM Kathy Thurman, G S Software Engineering, Cctobter, 1975
1929 REM

1649 DELETE A,B

165¢ DIM A(199) ,B(120)

1¢60 A=0

1876 B=0

1286 X4=9

1999 XS5=9

1139 X6=49

1119 2=1

1124 PRINT “JJEnter the ending bank balance from your statement $*;
1139 INPOT X1

1142 PRINT “JEnter ending checkbcok balance $*;

1158 INPUT X2

1164 PRINT “JEnter all outstanding checks., Press user definable "
1179 PRINT "key 1 after last entry.”

1189 INPUT A

1159 FOR I=1 TO 12¢

1240 IF A(I)=0 THEN 1230

1219 X4=X4+A (1)

1229 NEXT I

1239 I=I-1

1249 PRINT “JEnter any deposits made after the statement date. Press”
1259 PRINT "User Definable Xey 2 after the last entry.”

1269 INPUT 8

1273 FOR J=1 TO 1494

12892 IF B(J)=0 THEN 1318

1299 X5=X5+8(J)

1320 NEXT J

1319 J=3-1

‘j’ 1328 PRINT “"JEnter any check charge or handling cost shown on your”

fng 1]

13349 PRINT "“statement that has not peen deducted in your check book §";
1340 INPUT X3 ; :

APPLICATION LIBRARY PROGRAM



TITLE

CHECK BOOK BALANCING

PAGE NO. 5

ABSTRACT NUMBER

51/00-0601/0

-~

1368
1378
1388
1393
1469
1413
1429
1430
1449
1458
14680
1479
1482
1499
1549
1518
1520
1533
1540
1559
1569
1578
1589
1583
1622
1618
1628
1633
1640
1658
1669
1678
1689
1699
1738
1719
1729
1738
1745
1758
1768
1778
1783
1792

PRINT "JAdjusted check book balance should be §";X1-X4+X5
X6=X1-%4+X5-(X2-X3) ,

IF X6<>9 THEN 1493 ' -

PRINT "CHECK BOOK AND BANK STATEMENT AGREE §§§§"

END -

PRINT "JJAccording to the data entered, your adjusted check book”
PRINT "balance is $";X2-X3

PRINT “There is a $";X6;" difference between your check book and"
PRINT "bank statement.™

GO TO Z OF 1458,15449

PRINT "JThe handling cost you entered is $"; X3

PRINT “Is it correct (Y/N) “;

=2

INPOT AS

IF A$="Y" THEN 1539

PRINT "LEnter correct handling cost §";

INPUT X3

GO TO 1359

PAGE

PRINT "JTo review outstanding checks entered, press User Definable"

PRINT “Key 3."
PRINT "JTo review outstandlng deposits entered, press User™
PRINT "Definable Rey 4."
PRINT "JTo check math in your check register, press User"
PRINT “Definable Xey 5."
INPUT Y1
PRINT “LOutstanding checks will be printed in the order they"
PRINT “"were entered. If there are corrections, enter the item”
PRINT "number, carriage return and the correct amount.J"
PRINT "ITEM NO.IAMOUNT“
X7=9
FOR %=1 TO0 I

PRINT K,A(K)

X7=X7+A(K)

NEXT K !
PRINT “JAre there corrections or additions to the list (Y/N) ;
INPUT AS
IF AS="N" THEN 1820
PRINT “JEnter item number, carriage return, correct amount”
INPUT K
INPUT A(K)
IF R<=I THEN 17832
1=K

PRINT “JDo you have other corrections (Y/N) *;
INPUT AS '

APPLICATION LIBRARY PROGRAM

#
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PAGE NO. 6

TITLE ABSTRACT NUMBER

CHECK BOOK BALANCING 51/00-0601/0

1899 IF AS="Y" THEN 1738

1819 GO TO 15649

1828 X4=X7

1833 PAGE

1849 GO TO 1353

1858 PRINT "LOutstanding deposits will be printed in the order they"
1863 PRINT “were entered. If there are corrections or additions, enter"
1878 PRINT “the item number, cacriage c¢2turn and the correct amount.J"
1889 PRINT "ITEM NO.EAMOUMT"

1899 X7=2

1992 FOR X=1 TO J

1919 PRINT K,B(K)

1823 X7=XT7+B(K)

1939 NEXT K

1943 PRINT "JAre there corrections or additions to the list (Y/N) *;
l 1959 INPUT AS

1968 IF AS="N" THEN 2468

1374 PRINT “JEnter item number, carriage return, correct amount”

1584 INPUT X

1598 INPUT B(X)

2908 IF X<=J THEN 2020

2018 J=XK

2020 PRINT "JDo you nave other corrections (¥/N) *“;

238 INPUT AS

2946 IF AS="Y" THEN 1979

2953 GO TC 1889

2968 X5=X7

2076 GO TO 1359

2989 PRINT "LFird the point in your check register where the last®
209¢ PRINT “statement was balanced. Using the calculator pad, check™
2199 PRINT "all addition and subtraction in the check register. Wwhen"
2119 PRINT "all items nhave teen checked, press User Definable Rey 6."
2120 END

2132 PRINT "Enter the corrected check register balance $“;

| 2140 INPUT X2

2158 GO TO 1353

e e e S P e R L s i e

APPLICATION LIBRARY PROGRAM



TN

o



4051

TEKTRONIX:

I APPLICATIONS LIBRARY PROGRAM
TITLE ABSTRACT NUMBER 1

SCHEMATIC DRAWING PROGRAM II 51/00-1402/0

MEMORY REQUIREMENT

ORIGINAL DATE REVISION DATE

16K Bytes
AUTHOR PERIPHERALS

Hard Copy Unit (Optional)
ABSTRACT

This program allows you to interactively draw schematics on the 4051
screen. The User Definable Keys are used to select the position of
component symbols and connecting lines. A choice of eight standard
electronic symbols plus a line segment are available:

Resistor

Capacitor

Coil

Diode

Transistor

MOSFET

Variable Capacitor
Earth (ground)

Up to 50 symbols or line segments can be drawn in cone schematic using
this program.

With this program, you use the pointer (graphic cursor) to select
starting and ending points where a symbol is to be located. Then you
select the symbol itself. You use specified User Definable Keys to
move the pointer. This program also includes the facility to delete
symbols or line segments, and to redraw the schematic after editing.

The program material contained herein is supplied without warranty or
representation of any kind. Tektronix, Inc., assumes no responsibility and
shall have no liability, consequential or otherwise, of any kind arising from
the use of this program material or any part thereof.

e T S T T LS —
000-6405-00






PAGE NO: 1

TITLE ABSTRACT NO:
" SCHEMATIC DRAWING PROGRAM 11 51/00-1402/0
12u

124
] 0T
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7 et

002

- e

000-6405-02 TEKTRONIX 4051 PROGRAM



PAGE NO: 2

TOLE - ABSTRACT NO.
SCHEMATIC DRAWING PROGRAM 11 : 51/00-1402/0
B R R R e P RS

The following symbols can be drawn: D = diode

‘ C = capacitor

R = resistor

L = Coil

N = npn transistor

V = variable capacitor

E = earth

M = mosfet

SPACE BAR = 1ine

The program allows you to draw on one page, 50 symbols and 45 labels.
To draw a new schematic press User Definable Key 11. The cursor will

appear in the middle of the screen. For drawing a symbol you have to
determine 3 parameters: 1 - STARTING POINT

2 - ENDING POINT
3 - SYMBOL

EXAMPLE

)

When you want to draw a resistor, first move the cursor to the starting
point A. Press U.D.K. 3 to determine this point, reset move to point B.
Press U.D.K. to determine this point. Having pressed U.D.K. 8 the
cursor will appear in the middle of the screen. Now you are supposed
to select a symbol. For a resistor press R the resistor will now be
drawn between A and B. For putting a label with the symbol, move the
cursor to the point where the first character should be.

Press U.D.K. 9. The graphic cursor will disappear and a blinking question
mark will take it's place. »

Now type in the label (N.B: MAX LENGTH 3 CHARACTERS).

.

000-6405-02 , TEKTRONIX 4051 PROGRAM



PAGE NO: 3

TITLE ABSTRACT NO:

SCHEMATIC DRAWING PROGRAM II 51/00-1402/0

Having finished your schematic you probably want to save it on tape.
Press U.D.K. 20. A question is posed which asks you to type in the
name of the schematic. Typé in a name (N.B: MAX LENGTH 16 CHARACTERS).
The schematic will be stored and your program is finished.

DELETING SYMBOLS AND LABELS

For deleting a symbol move the cursor to point indicated by arrow.

For deleting a Tlabel put the cursor on the first character. Press
U.D.K. 14. Symbol shown below (will be drawn over the symbol or
label which indicates that the symbol or label is deleted.

Redrawing PRESS U.D.K. 4 and the schematic will be redrawn without .
the deleted symbols and Tlabels.

=

000-6405-02 - : TEKTRONIX 4051 PROGRAM



PAGENO: 4

TITLE ' ABSTRACT NO:

SCHEMATIC DRAWING PROGRAM II 51/00-1402/0

REDRAWING AND UPDATING

If you want to change or recall an existing schematic PRESS U.D.K. 15.
A Tist of available schematics will appear on the screen. PRESS the
number of the schematic you want to see. The schematic will be drawn.

Now you can follow the same procedure when making a new schemat1c
(adding new symbols, adding labels and deleting).

To save the changed schematic PRESS U.D.K. 20 and give it THE SAME
name as the original on tape. The old schematic will be repTaced by
the new one. ‘

If you want to save both the old and the new schematic the new one
must be given a different name.

L

s
000-6405-02 ' TEKTRONIX 4051 PROGRAM



PAGENO: 5

ABSTRACT NO:

SCHEMATIC DRAWING PROGRAM II 51/00-1402/0

XX¥x PROGRAM TO DRAW SCHEMATICS XkX

LMLty Ies AND T TO MOUE THE CURSER

B P DETERMG Y. HE LLLINNING OF & SYMBL
SRy CUMBOAL S D YIS UES

IR S eENRTHG T w LYMBOS
sl T i D sl PROGRAM
Cokr bbb o AT THE SUHMBOLS (MA L s D HARRKL Toe s
ST URFRLTE NRL SUHIMATICS
o Ty REDRRE ANl TO "UPDATEY EXISTING =CHEMATICS
v Aa TG URGD & KEW OR AN UPDATED SCHEMATIC ON THPE

LR LlAa a0 RENLUE THE SyMBEOL ON WHICH THE CURSER STAND =,

T PEMGUE Tk UnlUE PLACE THE CURSEP ON THE
FIRCST CHav« TER OF THE UXLUE

FrooRis

000-6405-02
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- PAGENO: 6

TILE 1 ABSTRACT NO.

SCHEMATIC DRAWING PROGRAM II 51/00-1402/0

L

RETEF PRESSING U.D.K.B,USE THE KEYBOARD TO SELECT SYMBOLS

b=016DE 1C=CAPACITOR 3jR=FESISTOR 3L=COIL 3N=NPN TRANSISTOR
VEUGRIGEEL CAPACITOR (E=EARTH ;M=MOSFET jSPACEBAR=LINE

e M W BN T PREST ULDLE. 1,

IS
¥

R e tRak NG A BT TTTHD CHEMG IO PRESS .D.K. 158

000-6405-02
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PAGE NO: 7

TITLE

SCHEMATIC DRAWING PROGRAM II

ABSTRACT NO:

51/00-1402/0

1
2
3
M
5
8
9

12
13
14
16
20
24
25
28
29
32
34
36
37
38
40
Ly
56
57
60
80

INIT
SET KEY

GO TO 100

X=X-1
RETURN
X=X+1
RETURN

A=X

B=Y

RETURN

GO TO 2450
GO TO 1
Y=Y-1
RETURN
Y=Y+1
RETURN
GOSUB 530
RETURN
GOSUB 2930
GOSUB 4240
RETURN

END

GO TO 360
GOSUB 2570
RETURN

GO TO 3790
GO TO 3450

100 PRINT €32,18:5

11
12

13

140

15
16
17
18

0 SET DEGREES

O DIM A$(4),B$(U),Y$(L),Z$(L),D$(650),Q8(405),C$(20),3$(1057),L$(17)

0 DIM 0$(1),F$(1),N$(3),E$(1),H$(13),I$(17),JI$(L)
PRINT "LI**# PROGRAM TO DRAW SCHEMATICS 51/00-1402/0 #*#n
0 PRINT "JJU.D.K.1,2,6 AND 7 TO MOVE THE CURSER"

0 PRINT "JU.D.K.3 TO DETERMINE THE BEGINNING OF A SYMBOL"

0 PRINT "JU.D.K.4 TO REDRAW ALL SYMBOLS AND VALUES"

0 PRINT "JU.D.K.8 TO DETERMINE THE ENDING OF A SYMBOL"

000-6405-02

TEKTRONIX 4051 PROGRAM
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PAGENO: 8

TITLE

ABSTRACT NO:

SCHEMATIC DRAWING PROGRAM II 51/00-1402/0

190
200
210
220
230
2140
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460

470
480
490
500
510
520
530
540

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
INPUT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
WAIT
PAGE
D$=""
Qg="n
N=1
V=1
G=0
Sg=1n
A=65
B=50
X=65
¥Y=50
Fg=""

"JU.D.K.5 AND 10 TO START AND END THE PROGRAM"
"JU.D.K.9 TO DRAW VALUES WITH THE SYMBOLS (MAX.3 CHARACTERS)"
"JU.D.K.11 TO CREATE NEW SCHEMATICS"

"JU.D.K.15 TO REDRAW AND TO 'UPDATE' EXISTING SCHEMATICS"
"JU.D.K. 20 TO SAVE A NEW OR AN UPDATED SCHEMATIC ON TAPE"
"JU.D.K.14 TO REMOVE THE SYMBOL ON WHICH THE CURSER STANDS."

" TO REMOVE THE VALUE PLACE THE CURSER ON THE"

" FIRST CHARACTER OF THE VALUE"

" JJPRESS RETURNGG: ";

0$

"LJJAFTER PRESSING U.D.K.8,USE THE KEYBOARD TO SELECT SYMBOLS"
"JJD=DIODE ;C=CAPACITOR ;R=RESISTOR ;L=COIL ;N=NPN TRANSISTOR"
"V=VARIABEL CAPACITOR ;E=EARTH ;M=MOSFET ;SPACEBAR=LINE"
"JJJFOR DRAWING A NEW SCHEMATIC PRESS U.D.K. 11,"

"FOR REDRAWING AN EXISTING SCHEMATIC PRESS U.D.K. 15:GG"
"JJPRESS U.D.K. 11 OR 15:2"

MOVE X,Y

PRINT

FOR I=

@32,24:":"
1 TO 15

NEXT I

GO TO

IF XK=

480
A OR X>A AND Y<>B THEN 580

IF X<>A AND Y<=B OR Y>B THEN 580

000-6405-02

TEKTRONIX 4051 PROGRAM



PAGE NO: 9

580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
T40
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
900

P——
TITLE ABSTRACT NO:
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[P——
550 PRINT "TYOUR STARTING AND ENDING POSITION ARE THE SAME"
560 PRINT "PRESS U.D.K.4 AND TRY AGAIN","GG"
570 GO TO 40

C=ASN((Y-B)/SQR((X-A)T2+(Y-B)T2))
IF X=>A THEN 650
C=ACS((X-A)/3QR((X-A)T2+(Y-B)T2))
IF X<=A AND Y=>B THEN 650
C=ACS((Y-B)/SQR((X-A)T2+(Y-B)T2))
ROTATE C+90

GO TO 660

ROTATE C

IF F$="R" THEN 680

POINTER K,L,E$

MOVE A,B

G=POS(" RCLNEVMD",E$,1)

IF E$="" THEN 670

GOSUB G OF 850,730,920,1050,1170,1390,1520,1680,1970
RETURN
D=(SQR((X-A)T2+(Y-B)T2)-6)/2
RDRAW D,0

RDRAW 0,-1.5

RDRAW 6,0

RDRAW 0,3

RDRAW -6,0

RDRAW 0,-1.5

RMOVE 6,0

RDRAW D,0

IF F$="R" THEN 840

GOSUB 2100

RETURN

ROTATE 0

E$="g"

MOVE A,B

RDRAW X-A,Y-B

IF F$="R" THEN 910

GOSUB 2100
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910 RETURN
920 D=(SQR((X-A)T2+(Y-B)T2)-1.5)/2

930 RDRAW D,0

940 RDRAW 0,-3

950 RDRAW 0,6

960 RMOVE 1.5,0

970 RDRAW 0,-6

980 RDRAW 0,3

990 RDRAW D,0

1000 ROTATE 0

1010 IF F$="R" THEN 1040

1020 IF S$="V" THEN 1040

1030 GOSUB 2100

1040 RETURN

1050 D=(SQR((X-A)T2+(Y-B)T2)-9.5428)/2
1060 RDRAW D,0

1070 FOR H=0 TO 1440 STEP 30

1080 E=-0.2%(COS(H)-1)
1090 F=0.55*SIN(H)
1100 RDRAW E,F

1110 NEXT H

1120 RDRAW D,0

1130 ROTATE 0

1140 IF F$="R" THEN 1160
1150 GOSUB 2100

1160 RETURN
1170 ROTATE 0

1180 RDRAW X-A,Y-B

1190 IF X<A AND Y<B THEN 1220
1200 ROTATE C :
1210 GO TO 1230

1220 ROTATE C+90

1230 RDRAW 0,-3

1240 RDRAW 0,6

1250 RDRAW 0,-1

1260 RDRAW 4,1

L.
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1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620

RMOVE 0,-6

RDRAW -4,1

RDRAW 0,-1

RMOVE 1,0.75

RDRAW 0.25,3QR(0.9375)
RDRAW -0.5,-2%¥SQR(0.9375)
RDRAW 1.25,0.75
RDRAW -0.75,1.25
ROTATE 0

IF F$="R" THEN 1380
GOSUB 2100

RETURN

ROTATE 0

MOVE A,B

RDRAW X-A,Y-B

RDRAW 0,-2

RDRAW -3,0

RDRAW 6,0

RMOVE -0.5,-0.75
RDRAW -5,0

RMOVE 1,-0.75

RDRAW 3,0

IF F$="R" THEN 1510
GOSUB 2100

RETURN

S$="v

GOSUB 920

IF X<A AND Y<B THEN 1570
ROTATE C

GO TO 1580

ROTATE C+90

RMOVE -D-1.5,0
RDRAW -3,-3

RDRAW 6,6

RDRAW 1,-1

RDRAW -2,2
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1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980

|
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ROTATE 0
IF F$="R" THEN 1660
GOSUB 2100

Sg=""

RETURN

ROTATE 0

RDRAW X-A,Y-B

IF ¥<A AND Y<B THEN 1730
ROTATE C

GO TO 1740

ROTATE C+90

RMOVE 0,-1

RDRAW 0,2

RMOVE 0,2

RDRAW 0,2

RMOVE 1,0

RDRAW 0,-6

RDRAW 0, 1

RDRAW 4,0

RDRAW -4,0

RDRAW 0,5

RDRAW 0,-1

RDRAW 4,0

RMOVE 0,-4

RDRAW -1,0

RDRAW 0,2

RDRAW -3,0

RDRAW 1,1

RDRAW 0,-2

RDRAW -1, 1

ROTATE 0

IF F$="R" THEN 1960
GOSUB 2100

RETURN

D=(SQR((X-A)T2+(Y-B)T2)-2)/2

RDRAW D,0

"~ ABSTRACT NO:

51/00-1402/0
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1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340

L

RDRAW 0,2

RDRAW 0,-U4

RDRAW 2,2

RDRAW -2,2

RMOVE 2,0

RDRAW 0,-4

RDRAW 0,2

RDRAW D,0

IF F$="R" THEN 2090
GOSUB 2100

RETURN

NE="4++"

A$=STR(A)
A$=REP("",1,1)
B$=STR(B)
B$=REP("",1,1)
Y$=STR(X)
Y$=REP("",1,1)
Z$=STR(Y)
Z$=REP("",1,1)
D$=D$&A$

IF LEN(A$)=3 THEN 2250
DIM N$(3-LEN(A$))
D$=D$&N$

DIM N$(3)

N$="+++"

D$=D$&B3$

IF LEN(B$)=3 THEN 2310
DIM N$(3-LEN(B$))
D$=D$&N$

DIM N$(3)

N$="+++"

D$=D$&Y$

IF LEN(Y$)=3 THEN 2370
DIM N$(3-LEN(Y$))
D$=D$&N$
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2350 DIM N$(3)

2360 N$="+++"

2370 D$=D$&Z$

2380 IF LEN(Z$)=3 THEN 2430
2390 DIM N$(3-LEN(Z$))

2400 D$=D$&N$

2410 DIM N$(3)

2420 N$="+++"

2430 D$=D$&E$

2440 RETURN

2450 PAGE

2460 F$="R"

2470 IF D$="" THEN 3150
2480 FOR I=1 TO LEN(D$) STEP 13
2490 GOSUB 4140

2500 A=VAL(A$)

2510 B=VAL(B$)

2520 X=VAL(Y$)

2530 Y=VAL(Z$)

2540 GOSUB 530

2550 NEXT I

2560 GO TO 3150

2570 IF D$="" THEN 3150
2580 FOR I=1 TO LEN(D$)-12 STEP 13

2590 GOSUB 4140

2600 IF A$="" THEN 3150

2610 A=VAL(A$)

2620 B=VAL(B$)

2630 S=VAL(Y$)

2640 D=VAL(Z$)

2650 IF E$="N" OR E$="M" THEN 2710
2660 IF E$="E" THEN 2730

2670 P=ABS(A+0.5¥(S-4))

2680 Q=ABS(B+0.5%(D-B))

2690 IF ABS(P-X)<2 AND ABS(Q-Y)<2 THEN 2760

2700 GO TO 2740
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2710
2720
2730
2740
2750
2760
2770
2780
2790
2800
2810
2820
2830
28140
2850

- 2860
‘~/ 2870
2880
2890
2900
2910
2920
2930
2940
2950
2960
2970
2980
2990
3000
3010
3020
3030
3040
C 3050

3060

IF ABS(S-X)<2 AND ABS(D-Y)<2 THEN 2760

GO TO 2740

IF ABS(S-X)<2 AND ABS(D-Y-2)<2 THEN 2760

NEXT I
GO TO 3150
D$=REP("",T,13)

IF E$="N" OR E$="M" THEN 2810

IF E$="E" THEN 2830
MOVE P,Q
GO TO 2840
MOVE S,D
GO TO 2840
MOVE S,D-2
FOR I=0 TO 330 STEP 30
0=SIN(I)
P=COS(I)
RDRAW 3%0,3%*p
RDRAW -3%0,-3%p
NEXT I
X=X-2
Y=Y+2Y
GO TO 470
MOVE X,Y
INPUT P$
IF LEN(P$)<>3 THEN 2930
I$=STR(X)

I$=REP("",1,1)
J$=STR(Y)
J$=REP("",1,1)
Q$=Q$&P$

Q$=Q3%&I$

IF LEN(I$)=3 THEN 3070

N$="+++"
DIM N$(3-LEN(I$))
Q$=Q$&N$
DIM N$(3)

000-6405-02

TEKTRONIX 4051 PROGRAM




PAGE NO:

TITLE

SCHEMATIC DRAWING PROGRAM II

ABSTRACT NO:

51/00-1402/0

3070 N$="+++"

3080 Q$=Q$&J$

3090 IF LEN(J$)=3 THEN 3140
3100 DIM N$(3-LEN(J$))

3110 Q$=Q$&N$

3120 DIM N$(3)

3130 N$="+++"

3140 RETURN

3150 IF Q$="" THEN 3170
3160 GO TO 3190

3170 F$="n

3180 GO TO 480

3190 FOR M=1 TO LEN(Q$)-8 STEP 9

3200 H$=SEG(Q$,M,9)

3210 I1$=SEG(H$,4,3)

3220 J$=SEG(H$,7,3)

3230 P$=SEG(H$,1,3)

3240 I=VAL(I$)

3250 J=VAL(J$)

3260 IF F$="R" THEN 3400
3270 IF ABS(I-X)>2 OR ABS(J-Y)>2 THEN 3420
3280 Q$=REP("",M,9)

3290 ROTATE 0

3300 RMOVE 2,1

3310 FOR I=0 TO 330 STEP 30
3320 0=SIN(I)

3330 P=COS(I)

3340 RDRAW 1.5%0,1.5%p
3350 RDRAW -1.5%0,-1.5%P
3360 NEXT I

3370 X=X-1

3380 Y=Y+1

3390 GO TO 470

3400 MOVE I,J

3410 PRINT P$

3420 NEXT M

L
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3430
3440
3450
3460
3470
3480

3490

3500
3510
3520
3530
3540
3550
3560
3570
3580
3590
3600
3610
3620
3630
3640
3650
3660
3670
3680
3690
3700
3710
3720
3730
3740
3750
3760
3770
3780

F$="0

GO TO 480

PAGE

X$=CHR(13)

W$=CHR(19)

K$=" "

PRINT "JTYPE IN THE NAME OF THIS SCHEMATIC (MAX.

PRINT "JINPUT NAME:GG ";
INPUT C$
IF LEN(C$)>16 THEN 3490
PRINT €33,0:0,0,1
FOR U=2 TO 100
FIND U
INPUT @33:T$
G$=SEG(T$,9,1)
L$=SEG(T$,11,LEN(C$))
IF L$=C$ THEN 3650
IF G$="L" THEN 3620
NEXT U
PRINT €33,0:0,0,0
FIND U
MARK 1,1500
PRINT €33,0:0,0,0
FIND U
PRINT @33:D$;" ";Q$
PRINT €33,0:0,0,1
FIND U
K$=REP(C$,2,LEN(C$))
IF G$="N" OR G$="L" THEN 3730
GO TO 3740
T$=REP("A",9,1)
T$=REP(K$,10,17)
FIND U
PRINT @33:T$;X$;W$
PRINT €33,0:0,0,0
END

16 CHARACTERS)"
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3790 PRINT "LJJSELECT OUT OF THE FOLLOWING SCHEMATICS:J"
3800 PRINT €33,0:0,0,1
3810 FOR I=2 TO 100

3820  FIND I

3830 INPUT €33:G$
3840 J$=SEG(G$,9,1)
3850 IF J$="L" THEN 3930
3860 H$=SEG(G$,2,3)
3870 H=VAL(H$)

3880 H=H-1

3890 H$=STR(H)

3900 I$=SEG(G$,10,17)
3910 PRINT H$;" ";I$
3920 NEXT I

3930 PRINT €33,0:0,0,0

3940 PRINT "JJTYPE IN THE NUMBER OF THE SCHEMATIC,"
3950 PRINT "THAT HAS TO BE DRAWN"

3960 PRINT "TYPE IN ZERO IF NONE:G ";

3970 INPUT O

3980 IF 0O<=H THEN 4010

3990 PRINT "JJNOT EXISTING NUMBER TRY AGAINGG: ";
4000 GO TO 3970

4010 IF 0=0 THEN 4110

4020 FIND O+1

4030 INPUT @33:S5%

4O4O FOR I=1 TO LEN(S$)

4050 G$=SEG(S$,I,1)
4060 IF G$=" " THEN 4080
4070 NEXT I

4080 D$=SEG(S$,1,I-1)
4090 Q$=SEG(S$,I+1,LEN(S$)-1)
4100 GO TO 2450

4110 FIND O :
4120 PRINT "JJJI*#** PROGRAM FINISHED *¥#¥GGGGG"
4130 END ‘

4140 H$=SEG(D$,I,13)
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4150 A$=SEG(H$,1,3)
4160 B$=SEG(H$,4,3)
4170 Y$=SEG(H$,7,3)
4180 Z$=SEG(H$,10,3)
4190 E$=SEG(H$,13,1)
4200 IF E$<>"J" THEN 4230
4220 E$=" "

4230 RETURN

4240 X=X-1

4250 Y=Y+1

4260 F$="

4270 RETURN

_—
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l TITLE ABSTRACT NUMBER ]

ANALYSIS OF LOGIC CIRCUIT BEHAVIOUR 51/00-1403/0
MEMORY REQUIREMENT

ORIGINAL DATE REVISION DATE

8 August 1977 16K

AUTHOR Physics Department PERIPHERALS
Durham University

K. J. Orford South Road,. Durham None

ABSTRACT

The program stores the interrelationships of logic elements (gates, latches, etc.)
in a complex circuit and predicts the state of all the elements at a short time
later. Optionally, it then stops and prints out, or continues and predicts the
next state and prints until stopped, or continually predicts subsequent states

and shows a selected number (up to 12) as waveforms on the display. The three
modes may be selected by User Definable Keys. Up to eight input Tines may be

used and changed at will during execution using the User Definable Keys.

| 325 Statements.

The program material contained herein is supplied without warranty or
representation of any kind. Tektronix, Inc., assumes no responsibility and
shall have no liability, consequential or otherwise, of any kind arising from
the use of this program material or any part thereof.
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1. Description

The program starts with a short description of its facilities. It then
requests the user to input details of the logic circuit. A logic circuit
should be drawn as a block diagram, and its blocks numbered 1, 2, 3, etc.
Each block may have more than one input, but each has only one output,
other outputs must be simulated with other blocks. An array B(I) stores
the logical values (0 or 1) of the output of the Ith block. The blocks
must be numbered in a certain order:

(1) Gates first: mixed in any order and may have up to 8 inputs. Types
allowed:

AND, NAND, OR, NOR, NOT (Inverter), EOR (Exclusive OR--only 2
inputs allowed)

(2) Monostables
(3) Delays

(4) D-type latches (used to simulate other types, and to construct
shift registers)

(5) Astables
(6) External Tlevels used as inputs, controlled by the User Definable Keys

The format for these inputs is given in the invitation to enter the logic
block details.

The program stores the block numbers whose outputs form the inputs of
other blocks, e.g., Gate 1 may have 2 inputs, one from Gate 4 output and
one from Gate 7 output. The input for this gate would then be:

1: AND, 4, 7 if it were an AND gate.
A1l the interrelationships are input and stored.

The current values of the outputs of all the blocks are then used, together
with the relationships, to predict the future outputs at one increment of
time later. The time increment is taken to be the transit time delay of a
simple gate. Logical devices which respond to charging levels to trigger
them (monostable, delays and latches) only respond when the relevant input
charges state in the correct way. To accomplish this, the previous state
of the logic block outputs are stored in array A(I). When a device is
"triggered," the current time is noted and the appropriate action is taken
at the correct delay.
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—
In summary, the present and immediately previous states of all the logic
blocks are stored, together with the input/output corrections and the
immediately following state is predicted.
The defacet form of output is to display as developing waveforms up to 12
nominated logic block output states. This continuous process may be
modified by changing the state of one of the external levels using a User
Definable Key, or the process may be slowed down by pressing the "single
shot" key which will advance the waveforms by one delay unit at a time.
If no such outputs are nominated, the state of all the blocks is indicated
by a string of 0/1 for each delay unit.
2. Data Tape Structure
No data tape.
3. Internal Data Storage
Variable Used to Store Type
A% Keyboard input String
A Previous state of logic outputs Array {N)
B Current state of logic outputs Array (N)
C Future state of logic outputs Array (N)
D Positions of commas in A$ Array (N)
J4 Dummy to shorten statement (=K(I,1)) Simple
K Logic blocks which provide inputs Array (N,N1)
to other blocks
K1 Dummy to shorten statement Simple
(=k(1,1)) ,
K2 Dummy to shorten statement (=K(I,2)) Simple
L Subscript variable Simple
L$ Segment of A$ String
M Logic blocks to be monitored Array (M1)
M1 Number of blocks to be monitored Simple
N Total number of blocks used Simple
N1 (a) Maximum number of inputs to any block Simple
Then after arrays are dimensioned
(b) Number of gates
N2 Number of gates + monostables Simple
N3 Number of gates, monostables + delays Simple
N4 N3 + number of latches Simple
N5 N4 + number of astables Simple
N9 Number of external Tines Simple
N8 User Definable Key number Simple
p Branching address Array (M)
P1 Position in A$ of comma Simple
P2 Position of T$ in Z$ Simple
|
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ComsresssTs . .
P3 Dummy to shorten list of addresses Simple
P4 Position of comma in A$ Simple
Q$ Segment of A$ String
Q9 Flag for single shot/continuous advance Simple
R Number of inputs to logic blocks Array (N)
R$ Segment of A$ String
T Current time in delay units Simple
0 Time at which block was triggered Array (N)
T$ First segment of A$ String
71 Branching address for each type of Array (18)
logic block
Z$ List of permitted gate types String

4. Operation

(a) An overlay is used to

1) Set the states of the 8 possible inputs

2) To set single shot/continuous mode

(1)
(2)
(3) To restart the "timebase" of the display
(4)

4) To change the points which are monitored and/or to change
from waveform output to tabular
Key Number Function
1 Sets input No. 1 to logic 0 without interrupting program
2 Sets input No. 2 to logic 0 without interrupting program
3 Sets input No. 3 to logic 0 without interrupting program
4 Sets input No. 4 to logic 0 without interrupting program
5 Sets input No. 5 to logic 0 without interrupting program
6 Sets input No. 6 to logic 0 without interrupting program
7 Sets input No. 7 to logic 0 without interrupting program
8 Sets input No. 8 to logic 0 without interrupting program
9 Restarts display from T=0 and all inputs=0
10 Advances the display by one delay unit then stops
11 Sets input No. 1 to logic 1 without interrupting program
12 Sets input No. 2 to logic 1 without interrupting program
13 Sets input No. 3 to logic 1 without interrupting program
14 Sets input No. 4 to logic 1 without interrupting program
15. Sets input No. 5 to logic 1 without interrupting program
16 Sets input No. 6 to logic 1 without interrupting program
17 Sets input No. 7 to logic 1 without interrupting program
18 Sets input No. 8 to logic 1 without interrupting program
19 Interrupts program to allow monitored parts to be re-chosen
20 Returns display to continuous advance from current value of T

000.6405.02 TEKTRONIX 4051 PROGRAM



PAGE NO: 5
TITLE ABSTRACT NO:

ANALYSIS OF LOGIC CIRCUIT BEHAVIOUR 51/00-1403/0

(b) Program is loaded and commenced by RUN

(c) Program should be self-explanatory while running. All necessary
instructions are given and should be followed. Most of the required
responses are checked for validity and queried if not recognised,
and the question re-asked.

(d) an example of how a circuit's behaviour is analysed is for the
following circuit:

Example circuit

Input O
1 Jo—— .
! 2 }______——~00utput
ASTABLE |-

If input 1 is HI, then the output of Gate 1 is always the inverse of
the other input, the astable in this example. The inputs of Gate 2 have
therefore always opposite values, and the output will remain LO,
except for a period one gate delay long when the astable changes from
L0 to HI. At this instant the inputs of Gate 2 are HI (just) and
also HI from Gate 1 output. This lasts for 1 gate delay time until
Gate 1 responds to its changed input.

Realisation:

Number wunits: Gate No. 1 =1
Gate No. 2 = 2
Astable =3
External
Input =4

5. Sample Program

PREDICTED BEHAVIOUR OF A LOGIC CIRCUIT

This program stores the relationships between the inputs
and outputs of up to about 158 (depending on the memory
available) logic elements and calculates the relationships
which they will have a short time later (about one gate
delay). The results are shown on the display as 871 levels
as a function of time, i.e. as if on a CRO screen.

This process may be continuous from the time origin (key 9),
repetative from the current screen position (key 20>, or
single shot from the current position (kew 18).
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The system may have any number of each of the 9 types
of basic element (from which more complex elements may be

constructed) and up to 8 inputs controlled by the User
Definable Keys. ,

~ Press RETURN key to continue

Logical “"blocks" permitted are: )
i1 GATE- ANDs;OR, NAND, NOR(<=8 inputs)+NOT,EOR(exclusive)
2 078 (monostable);+trigger, Q output only
3 DELAY from + edges prompt from - edge of input
4 LATCH- D type <(use to make shift registers>
S5 ASTABLE.

6 EXTERNAL input level
ALL TIWMES ARE IN TERMS OF A GARTE DELAY .
Number all logical blocks and inputs from #1, using the
order given above. ;
Total number of "blocks® (max. 58> 4
Maximum number of inputs to any block ? 2
How many points to be monitored on display 7 4
Enter 4 points © 1, 24 35 4 (i.c., all of thom)

SN
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9.
10.

11.

12.
13.

Enter LAST at end of each list, or NONE if no items in list

. Enter details of gate: (TYPE, INPUT1, INPUT2

Types . AND,NAND, OR, NOR,NOT,EOR. - LAST to
1:NAND, 3,4

. Enter details of gate: (TYPE, INPUT1, INPUT2

Types : AND,NAND,; ORy NORsNOT,EOR. - LAST to
2:AND41,3

. Enter details of gate: (TYPE, INPUT1, INPUT2

Types . AND,NAND, OR; NOR,NOT,EOR. ~ LAST to
3:LAST

3:NONE

etc)
end list

etc)
end list

etc)
end list

. Enter details of 0-S: (INPUT,LENGTH> - LAST to end list

Enter details of delay: (INPUT,LENGTH)> ~ LAST to end list

3:NONE

Enter details of latch: (DARTA,;CLOCK)> - LAST to end list

3: NONE

Enter details of astables : (PERIOD) LAST to end list

3:8

Enter details of astables : (PERIODY LAST to end list

4:LAST
How many external lines/inputs ? |

Program now blanks screen and draws:

SRR
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"PAGENO: 8

TITLE ABSTRACT NO:

ANALYSIS OF LOGIC CIRCUIT BEHAVIOUR 51/00-1403/0

-

kEY 81> 4 |

il o o o o e o - -
- - =

1] —_—— - - — - -

® TIME - ONE GATE DELAY PER SAHPLE -+ 400
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PAGE NO: 9

TITLE

ANALYSIS OF LOGIC CIRCUIT BEHAVIOUR

ABSTRACT NO:

51/00-1403/0

| -

@ Ul = -

13
16
17
20
21
24
25
28
29
32
33
36
37
38
4o
4
4y
45
48
49
52
53
56
57
60
61
6U
65
68
69

L

GO TO 100
C(N5+1)=0
RETURN
C(N5+2)=0
RETURN
C(N5+3)=0
RETURN
C(N5+4)=0
RETURN
C(N5+5)=0
RETURN
C(N5+6)=0
RETURN
C(N5+7)=0
RETURN
C(N5+8)=0
RETURN
Q9=0
T=0
GO TO 1550
Q9=1
GO TO 2380
C(N5+1)=1
RETURN
C(N5+2)=1
RETURN
C(N5+3)=1
RETURN
C(N5+L4)=1
RETURN
C(N5+5)=1
RETURN
C(N5+6)=1
RETURN
C(N5+T7)=1
RETURN
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PAGE NO: 10

TITLE ABSTRACT NO: ]
e
ANALYSIS OF LOGIC CIRCUIT BEHAVIOUR , 51/00-1403/0 ' J
72 C(N5+8)=1
73 RETURN
76 PAGE
77T GOSUB 2600
78 GO TO 36
80 Q9=0
81 GO TO 2380
90 REM 51/00-1403/0 *#*#% [,0GIC CIRCUIT BEHAVIOR ANALYSIS #*#*%
95 REM AUTHOR: K. J. ORFORD, DURHAM UNIVERSITY
100 INIT
110 PRINT €32,26:0
120 PAGE
130 SET KEY
140 PRINT " PREDICTED BEHAVIOUR OF A LOGIC CIRCUIT"
150 PRINT "_ This program stores the relationships between the inputs"
160 PRINT "and outputs of up to about 150 (depending on the memory"
170 PRINT "available) logic elements and calculates the relationships"
180 PRINT "which they will have a short time later (about one gate"
190 PRINT "delay). The results are shown on the display as 0/1 levels"
200 PRINT "as a function of time, i.e. as if on a CRO screen."
210 PRINT "This process may be continuous from the time origin (key 9),F
220 PRINT "repetative from the current screen position (key 20), or"
230 PRINT "single shot from the current position (key 10)."
240 PRINT "_ The system may have any number of each of the 9 types"
250 PRINT "of basic element (from which more complex elements may be"
260 PRINT "constructed) and up to 8 inputs controlled by the User"
270 PRINT "Definable Keys."
280 PRINT "_ Press RETURN key to continue"
290 INPUT A$
300 PAGE
310 REMARK ¥*#%% READ IN PROGRAM CONSTANTS #%#*#%
320 PRINT "_Logical ""blocks"" permitted are:"
330 PRINT " 1 GATE- AND,OR,NAND,NOR(<=8 inputs)+NOT,EOR(exclusive)"
340 PRINT " 2 0/S (monostable),+trigger, Q output only"
350 PRINT " 3 DELAY from + edge, prompt from - edge of input"
360 PRINT " 4 LATCH- D type (use to make shift registers)"

.
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PAGE NO: 11

Lo oo
TITLE ABSTRACT NO:
ANALYSIS OF LOGIC CIRCUIT BEHAVIOUR 51/00-1403/0
|
370 PRINT " 5 ASTABLE."
380 PRINT " 6 EXTERNAL input level"
390 PRINT "ALL TIMES ARE IN TERMS OF A GATE DELAY"
400 PRINT €32,18:0
410 PRINT "Number all logical blocks and inputs from #1, using the"
420 PRINT €32,18:5
430 PRINT "order given above."
440 PRINT "Total number of ""blocks"" (max. 50) ";
450 INPUT N
451 IF N<=50 THEN 460
452 PRINT "MAXIMUM NO OF BLOCKS IS 50!"
453 GO TO L40
460 PRINT "Maximum number of inputs to any block ? ";
470 INPUT N1
480 IF N1<=8 THEN 510
490 PRINT "MAXIMUM OF 8"
500 GO TO 460
510 IF N1=>2 THEN 530
520 N1=2
530 GOSUB 2600
540 PRINT " Enter LAST at end of each list, or NONE if no items in listw
550 PRINT
560 REMARK ¥*¥*%* DIMENSION ARRAYS AND SET STARTING VALUES ###
570 DATA 6,6,1,1,1,2,2,2,3,3,3,&,&,4,5,5,5,5
580 DIM A(N),B(N),C(N),TO(N),R(N),P(N),D(N),Z1(18),K(N,N1),C9(N)
590 READ Z1
600 A=0
610 Q9=0
620 B=0
630 C=0
640 ‘N9=0
650 R=1
660 D=0
670 P=11
680 K=0
690 TO=1
| a
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PAGE NO: 12

TITLE ABSTRACT NO:
ANALYSIS OF LOGIC CIRCUIT BEHAVIOUR : 51/00-1403/0

700 I=1

710 Z$="ORNOTNORANDEORNAND"

720 REMARK (I XXX XXX XS START OF READ IN STAGE [ XX EX R X EEZ R EX ]

730 REMARK ¥#¥*# READ IN GATE DETAILS ¥¥#¥ _

T40 PRINT "Enter details of gate: (TYPE,INPUT1,INPUT2 etc)"

750 PRINT "Types : AND,NAND,OR,NOR,NOT,EOR. - LAST to end list™"

760 PRINT I;":";

770 INPUT A$

780 IF A$="LAST" OR A$="NONE" THEN 1010

781 E=POS(A$,", ",1)

782 E$=SEG(A$,LEN(A$),1)

783 F$=","

784 IF E=0 AND E$>F$ THEN 790

785 PRINT "NO SPACES ALLOWED BETWEEN ENTRIES ";

786 PRINT "AND NO COMMA AFTER LAST ENTRY."

787 PRINT "PLEASE RE-ENTER ",I

788 GO TO T40

790 J=1

800 D(J)=POS(A$,",",1)

801 IF D(J)}O THEN 810

802 PRINT "COMMAS REQUIRED AFTER TYPE AND INPUTS; ";

803 PRINT "TRY AGAIN."

804 GO TO 740

810 T$=SEG(A$,1,D(1)=1)

820 R(I)=1

830 IF T$="NOT" THEN 890

840 J=J+1

850 D(J)=POS(A$,",",D(J=1)+1)

860 IF D(J)=0 THEN 880

870 GO TO 840

880 R(I)=J-1

890 P2=POS(Z$,T$,1)

900 P(I)=z1(P2)

910 IF P2>0 THEN 940

920 PRINT "WHAT 272"

930 GO TO 740

L
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PAGE NO: 13

TITLE

ABSTRACT NO:

ANALYSIS OF LOGIC CIRCUIT BEHAVIOUR 51/00-1403/0

940

950

960

970

980

990

1000
1010
1020
1030
1040
1050
1060
1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290

D(R(I)+1)=LEN(A$)
FOR L=1 TO R(I)

L$=SEG(A$,D(L)+1,D(L+1)=-D(L))
K(I,L)=VAL(L$)

NEXT L
I=I+1

GO TO T40

REMARK ¥*¥#¥ READ IN 0/S INFO.¥*#¥

N1=I-1

PRINT "Enter details of 0/S: (INPUT,LENGTH) - LAST to end list"
GOSUB 2400

IF P2=0 THEN 1090

P(I)=T

I=1+1

GO TO 1030

REMARK ¥#%# READ IN DELAY INFO. ¥*¥#¥

N2=I-1

PRINT "Enter details of delay:(INPUT,LENGTH) - LAST to end list"
GOSUB 2400

IF P2=0 THEN 1170

P(1)=8

I=I+1

GO TO 1110

REMARK ¥¥# READ IN LATCH INFO. *¥*

N3=I-1

PRINT "Enter details of latch: (DATA,CLOCK) - LAST to end list"
PRINT I;":";

INPUT A$

IF A$="LAST" OR A¢$="NONE" THEN 1310

P(I)=9

P4=POS(A$,",",1)

Q$=SEG(A$,1,PL4=-1)

R$=SEG(A$,PU+1,LEN(AS$)-PY)

K(I,1)=VAL(Q$)

K(I1,2)=VAL(R$)

I=I+1
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PAGE NO: 14

TITLE

ABSTRACT NO:

ANALYSIS OF LOGIC CIRCUIT BEHAVIOUR 51/00-1403/0

F

1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650

GO TO 1190
REMARK ¥¥ READ IN ASTABLES #*#¥
N4=I-1
PRINT "Enter details of astables : (PERIOD) LAST to end list"
PRINT I;":";
INPUT A$ _
IF A$="LAST" OR A$="NONE" THEN 1410
P(I)=10
R(I)=VAL(A$)
I=I+1
GO TO 1330
REMARK ¥#% READ IN EXTERNAL LINES ¥#¥
N5=I-1
PRINT "How many external lines/inputs ? ";
INPUT N$
IF N$="LAST" OR N$="NONE"™ THEN 1380
N9=VAL(NS$)
GO TO 1500
N9=0
N5=N4+N9
IF N=N5+N9 THEN 1550
PAGE
PRINT "GGGGYOU CAN'T ADD UP!! TRY AGAIN"
RESTORE
GO TO 440
REMARK REEXRRXXXEX END OF READ IN STAGE (22 XXX XEEZXXEEER R R LR R
T=0
PAGE
PRINT €32,26:2
IF M1=0 THEN 1790
N8=0
FOR I=1 TO M1
MOVE 0,8%I
PRINT €32,18:0
IF M(I)<=N5 THEN 1680
N8=N8+1

000-6405-02

TEKTRONIX 4051 PROGRAM




PAGE NO: 15

TITLE ABSTRACT NO:
ANALYSIS OF LOGIC CIRCUIT BEHAVIOUR 51/00-1403/0
1660 PRINT "(KEY #";N8;") ";M(I);
1670 GO TO 1700
1680 PRINT €32,18:5
1690 PRINT " "aM(I);
1700 MOVE 20,8%1
1710 DRAW 20, 4+8%1
1720 NEXT I
1730 WINDOW 0,130,-5,95
1740 AXIS 20,8
1750 WINDOW 0,130,0,100
1760 MOVE 19.5,0
1770 PRINT €32,18:5
1780 PRINT "0 TIME - ONE GATE DELAY PER SAMPLE } 400" ;
1790 A=B
1800 B=C
1810 REMARK ¥¥*¥%%¥%% START OF LOOP TO CALCULATE CURRENT STATE #%#*%%%
1820 FOR I=1 TO N
1830 IF P(I)>6 THEN 1850
1840 GO TO P(I) OF 1870,1890,1940,1990,1940,1890
1850 P3=P(I1)-6
1860 GO TO P3 OF 2040,2080,2150,2210,2230
1870 C(I)=NOT(B(K(I,1)))
1880 GO TO 2230
1890 C(I)=B(K(I,1))
1900 FOR J=2 TO R(I)
1910 C(1I)=c(I) OR B(K(I,J))
1920 NEXT J
1930 GO TO 2010
1940 C(I)=B(K(I,1))
1950 FOR J=2 TO R(I)
1960 C(I)=C(I) AND B(K(I,Jd))
1970 NEXT J
1980 GO TO 2010
1990 C(I)=B(K(I,1)) OR B(K(I,2)) AND NOT(B(K(I,*)) AND B(K(I,2)))
2000 GO TO 2230
2010 GO TO P(I) OF 2230,2020,2230,2230,2020,2230
ez
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PAGENO: 16

e ABSTRACT NO:
ANALYSIS OF LOGIC CIRCUIT BEHAVIOUR 51/00-1403/0

o

2020 C(I)=NOT(C(I))

2030 GO TO 2230

2040 REMARK ¥¥ (/S *%

2050 GOSUB 2550

2060 C(I)=C(I) OR A(J4)<B(JY4) AND T<=TO(I)+R(I)

2070 GO TO 2230

2080 REMARK ** DELAY **¥

2090 GOSUB 2550

2100 D(I)=D(I) OR A(J4)<B(JU)

2110 IF D(I)=1 AND B(J4)=1 THEN 2130

2120 D(I)=0

2130 C(I)=D(I) AND T=>TO(I)+R(I)

2140 GO TO 2230

2150 REMARK ** LATCHES ¥*

2160 K1=K(I,1)

2170 K2=K(I,2)

2180 IF B(K2)<=A(K2) THEN 2230

2190 C(I)=B(K1)

2200 GO TO 2230

2210 REMARK ¥#* ASTABLES ¥#

2220 C(I)=INT(T/R(I)+0.5-INT(T/R(I)))

2230 NEXT I

2240 REMARK #*¥*%%% END OF CALCULATION OF C(I) **%x%x

2250 IF M1=0 THEN 2300

2260 FOR I=1 TO M1

2270 MOVE T/4+20,8%I+4%¥C(M(I))

2280 DRAW T/4+20,8*I+4%¥C(M(I))

2290 NEXT I

2300 IF M1>0 THEN 2360

2310 FOR I=1 TO N

2320 PRINT USING 2330:C(I)

2330 IMAGE 1D,S

2340 NEXT I

2350 PRINT

2360 IF Q9=0 THEN 2380

2370 WAIT
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PAGE NO: 17

TITLE

ABSTRACT NO:

ANALYSIS OF LOGIC CIRCUIT BEHAVIOUR 51/00-1403/0

|

2380
2390
2400
2410
2420
2430
2440
2450
2460
2470
2480
2490
2500
2510
2520
2530
2540
2550
2560
2570
2580
2590
2600
2610
2620
2630
2640
2650
2660
2670
2680
2690
2700
2710
2720
2730

T=T+1

GO TO 1790

REMARK *#¥% READ O/S AND DELAY DETAILS SUBROUTINE ¥*#*#
PRINT I;":";

INPUT A%

P2=0

IF A$="LAST" OR A$="NONE" THEN 2540

P2=1

P1=POS(A$,",",1)

IF P1>0 THEN 2500

PRINT "WHAT 2?2 REPEAT"

GO TO 2410

T$=SEG(A$,P1+1,LEN(A$)-P1)

U$=SEG(A$,1,P1-1)

K(I,1)=VAL(U$)

R(I)=VAL(T$)

RETURN

REMARK #¥#¥¥* SUBROUTINE FOR O/S+DELAY ¥¥¥
JU=K(I,1)

IF B(J4)<=A(JY4) THEN 2590

TO(I)=T

RETURN

REM ¥* ROUTINE FOR READING/AMENDING DISPLAY INFO. ¥#¥
PRINT "How many points to be monitored on display ? ";
INPUT M1

IF M1=0 THEN 2730

IF M1<=N THEN 2670

PRINT "GGGTHAT IS MORE THAN THE TOTAL NUMBER !!"
GO TO 2610 '

IF M1<=12 THEN 2700

PRINT "GGMAXIMUM OF 12 TO FIT IN SCREEN"

GO TO 2610

PRINT "Enter ";M1;" points :"

DIM M(M1)

INPUT M

RETURN
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( \ TITLE o ABSTRACT NUMBER I

LIGHTING INTENSITY DISTRIBUTION 51/00-3301/0
I ORIGINAL DATE REVISION DATE MEMORY REQUIREMENT

16K (Option 20)

PERIPHERALS
AUTHOR Florent van Vlasselaer

(TEK Belgium) for Europe Lighting Intl[  Optional: 4631, 4662
ABSTRACT

The program calculates the lighting intensity distribution over a
user-specified area. The output is in the form of a grid showing
the intensity in the individual squares. Total intensity and
average intensity per square are also given.

The user gives the dimensions of the area, position and height of
the lamp, its type and strength and the point in the area at which
the Tamp is directed.

Using a table for that type of lamp, the program calculates the

distribution and outputs it in the form of a grid. The grid is

labeled and the total intensity and average intensity per square
is given. Output on the plotter is optional.

,ﬂ

The program was conceived specifically for football fields but
can be used for any rectangular area.

Only the table of values for projector type 'D' are given here;
the values for projector type 'C' have to be implemented by the
user. This type uses a much larger matrix and would need a 32K
(Option 22) 4051.

231 Statements plus a 30 x 10 table of values.

The program material contained herein is supplied without warranty or

~ representation of any kind. Tektronix, Inc., assumes no responsibility and
( shall have no liability, consequential or otherwise, of any kind arising from
the use of this program material or any part thereof.

N —
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PAGENO: 1

TITLE ABSTRACT NO:

LIGHTING INTENSITY DISTRIBUTION 51/00-3301/0

DESCRIPTION

In order to determine the distribution of the intensity the program
requires two kinds of data: parameters input by the operator in
response to questions and values read from a table stored on mag-
netic tape.

The information supplied by the operator gives the dimensions of
the area in question, the position and height of the lamp, its type
and strength and the point in the area at which the lamp is directed.

The type of lamp determines which table of candlepower values will
be loaded from tape.

The program then calculates the distribution (approx. run time 3
minutes) and outputs it in the form of a grid. The lower left
hand corner of the grid is the point (10, 10) and each division
represents 10 metres.

. The picture is labeled and the total intensity and average intensity
l per square is given. There also exist options to produce output on
the plotter and to make additional runs using a different type of
projector and different values for strength of lamp and the point
the projector is directed at.

TAPE STRUCTURE

Candle power tables must be on the two subsequent files following
the program file. The tables are INPUT into a matrix in one oper-
ation; the data for file two is shown in Figure 1. The extreme
left hand column (70 to -70) and the top row (0 to 80) represent
angles. The value of 10,000 is a dummy one and is there to fill
up the matrix in order to make the index addressing simple.

R

000-6405-02 TEKTRONIX 4051 PROGRAM



PAGE NO: 2

TITLE

ABSTRACT NO:

LIGHTING INTENSITY DISTRIBUTION 51/00-330170

OPERATING INSTRUCTIONS

1. Load the program and run.

2. A message will appear saying what the program is - operator
responds by pressing RETURN key.

3. A list of requests will appear to which the operator responds
by entering the values and pressing RETURN key. These re-
quests are as follows:

Enter the Tength (L 1-1in metres)
Enter the width (L 2 - in metres)
Enter position, height of post (X1,Y1,HO

Type of projector (C or D)*
Strength of lamp (P)

Aiming point (T1,72)

4. A message appears saying that the program is running (Run
time is approx. 3 minutes).

5. When the calculations are complete the operator is asked if
output is to be on the screen or the plotter - after the
operator's response the grid is drawn.

6. A question appears asking if a copy should be made on the
plotter.

7. The last question asks if any supplementary runs are to be
made.

* Unless the table of values for "C" type has been 1nput by

the user, this must be answered with "D".
b
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ﬁ!HING'POINT.(Tl,Tz)...,.;...;.......;........s‘30*39
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PAGENO: 6

TITLE

LIGHTING INTENSITY DISTRIBUTION

ABSTRACT NO:

51/00-3301/0

€

DO YOU WANT TO MAKE A FURTHER CALCULATION ?

R£§£Y35§7§Qés§fdrf§nofﬂ=-YE$.

000-6405-02

TEKTRONIX 4051 PROGRAM



20-50t9-000

WVYHOOHd 1507 XINOHINMIL

- - -
F

:!

l,— 5

B
TYPEOFPROJECTOR.............‘....‘..........’D %
STRENGTHOFLQ"P (P) O..l.."'.l."....‘....l‘-200 ?
arnxns POINT (Tl 12>....;;....................= 50%30 o
THEmPROGRnﬂ;ISvRUNNING v =
DO_YOU WANT THE OUTPUT ON THE SCREEN OR THE PLOTTER ? =

ENTER S FOR THE SCREEN OR P FOR THE PLOTTER S

ﬁ

>

a8

~ —

s 2

! O

& —

S Z

(. ()

I

‘ON 39Vvd

L



N

‘§ EUROPE LIGHTING FOOTBQLL GROUND 68 M X 188 M. =
8 Brussels.._‘ ““““““““ . ﬁ
L Total intensity ....= 1380 e g
~ Arithmetic mean ....= 17.9 =
, rcin - | E
4.3 5.9 7.2 27| 9.4 7.5 s.s 3.8 2.4 1.5 8.9 | 3
1 et galt11.3V14.1fV 15,8 10,20 7,30 4.2V 2,20 _1.5) 1.8 | Z
) 8.4 13.4 ‘8-6 23- 23-1 1606 9.9 5-5 209 1.? 1.1
11;? 21,91 33,8/ 41.[ 33.1' 23.3! 12,61 6.2 2.9 1.8 1.1
14.5'31.9165.8 A?I. 54.5 29;1 14.4 5.5 2.9 1.7 1.0 |[re—
o ' . . , Z
3 13.3134.3185.0 1108} 66.5133.01 12.47 _s5.21 2.5 1.1} e.5 | £ 5
SZ_D _ . o $ 2
X , A & 9
5 9.9121.5151.8 79/9165.5127.0! 6.2) 1.2 @.3! 0.1/ 0.1 | 2 3
T copy oOn the plotter 7 ©
§ $yesh or $no® = NO Tamp
2 3
z o
L -
,ﬁ{\

‘ON 3OVd

8



PAGENO: 9

TITLE

L

LIGHTING INTENSITY DISTRIBUTION

ABSTRACT NO:

51/00-3301/0

DO YOU WANT TO MAKE A FURTHER CALCULATION ?

REPLY BY #yest or #no# = NO

el

000-6405-02

TEKTRONIX 4051 PROGRAM



PAGE NO: 10

TITLE

100
105
106
110
120
140
150
155
156
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420

l

LIGHTING INTENSITY DISTRIBUTION , 51/00_3301%0" ”fgyg

ABSTRACT NO:

¥

INIT

PRINT "WHAT IS THE FILE NUMBER OF THIS PROGRAM? ";
INPUT N1

PAGE

PRINT €32,26:1

0=32

SET DEGREES

REM 51/00-3301/0 %*¥%*¥ [ TGHTING INTENSITY DISTRIBUTION ¥*#*#%
REM Author: Florent van Vlasselaer, Belgium

PRINT " APPLICATION PROGRAM
PRINT " = cmmmmm e -
PRINT USING "/10X42AS":"Calculation of lighting distribution
INPUT P$

PRINT USING "5/":

PRINT "ENTER LENGTH (L1- in metres )....eeeeeevennns .= G";
INPUT L1

PRINT

PRINT "ENTER WIDTH (L2- in metres ) .....ovevenneans o= Gy
INPUT L2

WINDOW 0,L1+20,0,(L2+20)%¥130/100

DIM R(L2/10+1,L1/10+1),R1(L2/10+1,L1/10+1)

R1=0

PRINT "JENTER POSITION, HEIGHT OF POST (X1,Y1,H) .....= G";
INPUT X1,Y1,H -

REM ¥*¥% RE-ENTRY ¥##

PRINT "JTYPE OF PROJECTOR..... e et e e = G";
INPUT P$

IF P$="D" THEN 370

IF P$="C" THEN 420

GO TO 320

DELETE D

DIM D(30,10)

FIND N1+1

INPUT @33:D

GO TO 460

DELETE C

000-6405-02

TEKTRONIX 4051 PROGRAM
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PAGENO: 11

TITLE ABSTRACT NO:

(’\ LIGHTING INTENSITY DISTRIBUTION 51/00-3301/0

430 DIM C(500,2)

440 FIND N1+42

450 INPUT €33:C

460 PRINT "JSTRENGTH OF LAMP (P) +uvvrvrvrrrnennnnnnennneeaz G";
470 INPUT P

480 PRINT "JAIMING POINT (T1,T2) curveurnrennnnnnnnennennse=s G";
490 INPUT T1,T2

500 PRINT "JJTHE PROGRAM IS RUNNING !GGG"

510 A9=ATN(SQR((T1-X1)T2+(T2-Y1)72)/H)

520 X5=1
530 Y5=1
540 R=0
550 FOR Y2=L2+10 TO 10 STEP -10
560 FOR X2=10 TO L1+10 STEP 10
570 GOSUB 1140
580 X5=X5+1
590 NEXT X2
g\\ 600 Y5=Y54+1
' 610 X5=1
620 NEXT Y2
630 R1=R1+R

640 PRINT "GGJJDO YOU WANT THE OUTPUT ON THE SCREEN OR THE PLOTTER 2"
650 PRINT "ENTER S FOR THE SCREEN OR P FOR THE PLOTTER ";
660 INPUT P$

670 IF P$="P" THEN 730

680 IF P$="S" THEN 710

690 PAGE

700 GO TO 640

710 0=32

720 GO TO 750

730 WINDOW 0,130,0,100

735 PRINT €1,17:2,2

740 0=1
750 GOSUB 1750
760 HOME €0:

770 MOVE €0:70,90

L
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PAGENO: 12

R
TITLE ABSTRACT NO:
LIGHTING INTENSITY DISTRIBUTION 51/00-330??0
W
780 PRINT @0: USING "“22A4D.1D":"Total intensity ....= ";SUM(R1)
790 MOVE €0:70,86
800 PRINT @0: USING "22A3D.1D":"Arithmetic mean ....= ";SUM(R1)/77
810 MOVE €0:0,96
820 PRINT €0,17:3,3
830 PRINT €0:" EUROPE LIGHTING"
840 PRINT @0:" Brussels."
850 PRINT @0,17:2,2
860 MOVE €0:0,100
870 RDRAW €0:50,0
880 RDRAW @0:0,-10
890 RDRAW €0:-50,0
900 ‘RDRAW €0:0,10
910 MOVE €0:0,10
920 0=32
930 WINDOW '0,L1+20,0,(L2+20)%¥130/100
940 MOVE 0,6
950 PRINT "copy on the plotter 2"
960 PRINT "#yes# or #no# = GGGG";
970 INPUT P$
980 IF P$="yes" THEN 730
990 IF P$="NO" THEN 1020
1000 MOVE 0,0
1010 GO TO 950
1020 PRINT €32,26:0
1030 PAGE
1040 PRINT "DO YOU WANT TO MAKE A FURTHER CALCULATION ?G"
1050 PRINT "JREPLY BY #yes# or #no# = GGGG";
1060 INPUT P$
1070 IF P$="yes" THEN 1100
1080 IF P$="NO" THEN 1120
1090 GO TO 1020
1100 PAGE
1110 GO TO 320
1120 PAGE
1130 END
|
000-6405-02 TEKTRONIX 4051 PROGRAM




PAGE NO: 13

| ——
TITLE ABSTRACT NO:
LIGHTING INTENSITY DISTRIBUTION 51/00-3301/0
P —

1140 REM *¥* calculate the luminosity ¥*¥
1150 A1=(T1-X1)T2+(T2-Y1)T2+(X2-X1)T2+(¥Y2-Y1)T2-(X2-T1)T2-(Y2-T2)%2
1160 A1=A1/(2*SQR((T1-X1)T2+(T2-Y1)7T2)*SQR((X2-X1)T2+(Y2-Y1)T2)) MIN 1
1165 A1=ACS(A1)

1170 A2=ATN(SQR((X2-X1)T2+(Y2-Y1)T2)/H)
1180 A3=ABS(ASN(SIN(A2)*SIN(A1)))

1190 A3=INT(A3+0.5)

1200 IF A3<=80 THEN 1220

1210 RETURN

1220 AU=ATN(COS(A1)*¥TAN(A2))-A9

1230 A4=INT(AL+0.5)

1240 IF AU<=T0 AND AlU=>-T70 THEN 1260
1250 RETURN

1260 FOR I=2 TO 10

1270 IF D(1,I)=A3 THEN 1540

1280 NEXT I

1290 FOR I=2 TO 30

1300 IF D(I,1)=A4 THEN 1670

1310 NEXT I

1320 REM ** INTERPOLATION *¥

1330 FOR I=2 TO 10

1340 IF D(1,I)>A3 THEN 1360

1350 NEXT I

1360 Z2=I

1370 Z3=I-1

1380 FOR I=2 TO 30

1390 IF D(I,1)<A4 THEN 1410

1400 NEXT I

1410 Z4=I-1

1420 z5=I

1430 K=D(Z4,23)

1440 L=D(Z4,z22)

1450 M=D(25,Z3)

1460 N=D(Z5,22)

1470 G1=K-(K-L)/10%(A3-D(1,Z3))

1480 G2=M-(M-N)/10%(A3-D(1,Z3))

L
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PAGE NO: 14

TITLE

LIGHTING INTENSITY DISTRIBUTION 51/00-3301?0v

1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840

ABSTRACT NO:

G3=G1-(G2-G1)/5%(A4-D(Z4,1))
F=G3
E=F*pP*C0s(A2)73/HT2
R(Y5,X5)=E
RETURN
26=1
FOR I=2 TO 30

IF D(I,1)=A4 THEN 1650
NEXT I
FOR I=2 TO 30

IF D(I,1)<A4 THEN 1610
NEXT I
K=D(I-1,Z6)
M=D(I,Z6)
G3=K~-(M-K)/5%(A4-D(I-1,1))
GO TO 1500
G3=D(I,26)
GO TO 1500
Z7=1
FOR I=2 TO 10

IF D(1,I)>A3 THEN 1710
NEXT I
K=D(Z7,I-1)
L=D(27,I)
G3=K-(K-L)/10%(A3-D(1,I-1))
GO TO 1500
PAGE
MOVE €0:60,96
PRINT €0,17:1.7,2
PRINT €0:"FOOTBALL GROUND";
MOVE @0:60,94
PRINT @0:"eeemcmccmeee e ",
MOVE €0:95,96 .
PRINT @0: USING "3D5A3D3A":L2;" M X ";L1;" M."
MOVE €0:10,10
RDRAW €0:0,L2

- 000-6405-02

TEKTRONIX 4051 PROGRAM
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PAGE NO: 15

TITLE

1850
1860
1870
1880
1890
1900
1910
1920
1930
1940
1950
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200

| .

LIGHTING INTENSITY DISTRIBUTION

ABSTRACT NO:

51/00-3301/0

RDRAW €0:L1,0

RDRAW €0:
RDRAW €0:

FOR I=20
MOVE

0,-L2
-L1,0

TO L2 STEP 10
€0:10,1

GOSUB 1970

NEXT I
FOR I=20
MOVE

TO L1 STEP 10
€0:1,10

GOSUB 2040

NEXT I

GO TO 2110

REM **

EXIT GRID *#*

FOR I1=10 TO L1 STEP 10
RMOVE €0:3/2,0
RDRAW €0:7,0
RMOVE @0:3/2,0

NEXT I1
RETURN

REM ** EXIT GRID ¥*#
FOR I1=10 TO L2 STEP 10

RMOVE €0:0,3/2

RDRAW €0:0,7
RMOVE €0:0,3/2
NEXT I1
RETURN
MOVE @0:X1,Y1
PRINT €0,18:5
PRINT @0:"}"
MOVE €@0:T1,T2
PRINT €0:"|"
PRINT €0,18:0

MOVE 60:X1,Y1
DRAW €0:T1,T2

PRINT @0:"J aim"

MOVE €0:X1,Y1

000-6405-02
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PAGE NO: 16

TITLE ABSTRACT NO:

LIGHTING INTENSITY DISTRIBUTION _ 51/00-3301?0?,
2210 PRINT €0:" lamp"

2220 X=1

2230 Y=1

2240 PRINT €0,17:1.5,2

2250 FOR I=L2+10 TO 10 STEP -10

2260 FOR I1=10 TO L1+10 STEP 10

2270 MOVE €@0:I1+0.5,I+0.5

2280 PRINT @€0: USING "3D.1D":R1(X,Y)

2290 Y=Y+1

2300 NEXT I1

2310 Y=1

2320 X=X+1

2330 NEXT I

2340 PRINT €0,17:1.5,2

2350 RETURN

' 000-6405-02
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o 4051

TEKTRONIDC

] APPLICATIONS LIBRARY PROGRAM
TITLE ABSTRACT NUMBER !

Chemistry and Physics _

Textbook Problems Adapted to 4051 BASIC 51/00-5201/0
ORIGINAL DATE REVISION DATE MEMORY REQUIREMENT

10/77 8K
AUTHOR Adapted by: Dr. P. C. Holman PERIPHERALS

4631 Hard Copy Unit Optional

ABSTRACT

Problem Solving in Physical Chemistry by Roland R. Roskos
Publisher: West Publishing Company

Computers, BASIC, and Physics by Herbert D. Peckham
Publisher: Addison-Wesley Publishing Company

Two textbooks emphasize the use of computers for problem solving in the
sciences of chemistry and physics. Both employ BASIC as the language.

Dr. Holman and students have modified programs from the books to run on
the 4051. Programs can be used to solve common types of problems in these
branches of the science. It saves student time normally used keying in
programs for use in studies.

12 programs from chemistry; 34 programs from physics. Only listings are
available (written and/or tape). Documentation is available in the source
textbooks. Both books are summarized in TEKniques Vol. 2 No. 1.

Permission to include materials from these texts was graciously granted
by the publisher of each.

Statements: 1135 and 2141 respectively.

The program material contained herein is supplied without warranty or
representation of any kind. Tektronix, Inc., assumes no responsibility and
shall have no liability, consequential or otherwise, of any kind arising from
the use of this program material or any part thereof.

I--...---..................................................................l
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PAGENO: 1

TITLE ABSTRACT NO:

Chemistry and Physics
Textbook Problems Adapted to 4051 BASIC 51/00-5201/0

FILE STRUCTURE

49 files encompass these two textbooks. The first 13 files are from
Problem Solving in Physical Chemistry; files 14 through 49 are from
Computers, BASIC, and Physics.

File 1 of the first 13 contains the menu for problems from the Chemistry
textbook. Recode T1ine 300 to reflect correct file numbers on the tape.

File 14 is the introduction to the Physics textbook and appends file 15

for the menu. Recode Tine 101 in file 14 and line 4740 in file 15 to
reflect correct file numbers on the tape. Also, the following line numbers
in the sequential files in the second program return to file 15 and will
have to be recoded if they (and file 15) occupy different files on the
tape:

File # Line # File # Line # File # Line # File # Line #

16 480 24 510 32 490 41 600
17 560 25 370 33 570 42 630
18 590 26 560 34 460 43 630
19 730 27 450 35 400 44 360
20 580 28 510 36 620 45 460
21 450 29 470 37 330 46 450
22 660 30 410 38 420 47 350
23 520 31 440 39 380 48 510

40 460 49 600

OPERATING INSTRUCTIONS

FINd file 1 for the Chemistry textbook and OLD. The program is tutorial.
However, once the problem is finished, you will have to FINd file 1 again
for the menu and OLD.

FINd file 14 for the Physics textbook and OLD. The program is tutorial and
upon completion of the problem chosen will return you to the menu in file 15.

b TN _ﬁ
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PAGENO: 2

TITLE

100
200
250
256
300
400
500
550
555
560
600
700
800
900
1000
1100
1200
1300
1400
1500
1550
1560
1570
1575
1580
1590
1595
1597
1598
1600
1610

Chemistry and Physics
Textbook Problems Adapted to 4051 BASIC

ABSTRACT NO:

51/00-5201/0

1 REM ¥*¥¥ 51/00-5201/0 ¥*¥*#*
2 REM RCSKOS TEXTBOOK
3 REM EDITOR: DR. P.C. HOLMAN

INIT
PAGE
W=250
V=150

DATA 2,3,4,5,6,7,8,9,10,11,12,13 :

DIM N(12)
READ N
GO3SUB 5000

PRINT "GGGGGGGGGGGGGGGGGG"

PRINT

PRINT "

PRINT "

PRINT "

PRINT "

PRI "

PRI "

PRI ™

PRINT

PRINT "

PRINT

FOR I=1 TO W

NEXT I

PRINT USING 1575:
IMAGE 19X,"¥*¥% n g
LET A$="ROSKOS'"
GOSUB 8000

PRINT "-- ";

LET A$="PHYSICAL "
GOsSUB 8000

LET A$="CHEMISTRY"
GOSUB 8000

* X ¥ X XX *¥¥
HERNNX HXUR XX% XX
X O OERXE XAX XX
®EORE XX XX %X

R ORR ORX XX XX
RERERR %X XX *¥%
RER AR XX #¥)

SOFTWARE

HRRHFH  HAXNEE  XXXXX n
RRERXK  RRANREN  RNXRXEXE n
** *% *#% %% n
*% *%* *¥% %% n

*% * % ¥k X% "
KEREXR  HHXNE® XX ¥% "

TERRARR  RRNRNX HAX XX n

SYSTEM "

| -

000-6405-02
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PAGE NO: 3

TITLE ABSTRACT NO:

Chemistry and Physics _
Textbook Problems Adapted to 4051 BASIC 51/00-5201/0

1620 PRINT " ¥*¥¥u

1700 PRINT

1750 FOR I=1 TO W

1760 NEXT I

1800 PRINT " PROGRAM  PAGE  TITLE "
1900 PRINT " ======= ==== =zzz=z= "
2000 PRINT " 1 25 CHM VANDWALL "
2100 PRINT " 2 34 CHM PLOT"
2200 PRINT " 3 39 CHM COMNT"
2300 PRINT " Yy 4y CHM AREA"
2400 PRINT " 5 54 CHM ARRAY"
2500 PRINT " 6 56 CHM SLINT"
2600 PRINT " 7 58 CHM LINEQ"
2700 PRINT " 8 67 CHM POLEQ"
2800 PRINT " 9 7 CHM ROOTS"
2900 PRINT " 10 99 CHM ELEVL"
3000 PRINT " 1 122 CHM GFORRX"
3100 PRINT " 12 155 CHM RATES"
3200 PRINT

3300 PRINT " ENTER THE PROGRAM YOU WANT: ";

3400 INPUT IO
3500 IF I0<0.5 OR I0=>12.5 THEN 3300
3600 FIND N(IO)
3700 OLD

5000 MOVE 59,99
5010 DRAW 61,99
5020 MOVE 60,99
5030 DRAW 60,97
5050 MOVE 64,99
5060 DRAW 6l ,97
5070 MOVE 66,99
5080 DRAW 66,97
5090 MOVE 64,98
5100 DRAW 66,98
5110 MOVE 71,99
5120 DRAW 69,99

e
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PAGENO: 4

Foa
TITLE

5130
5140
5150
5160
5170
5180
5190
5200
5210
5220
5230
5240
5250
5260
5270
5280
5290
5300
5310
5320
5330
5340
5350
5360
5370
5380
5390
5400
5410
5420
5430
5440
- 5450
5460
5470
5480

L

_

Chemistry and Physics
Textbook Problems Adapted to 4051 BASIC

ABSTRACT NO:

51/00-5201/0

DRAW 69,97
DRAW 71,97
MOVE 69,98
DRAW 71,98
FOR I=1 TO
NEXT I
MOVE 0,
DRAW O,
DRAW 2,
DRAW 2,
MOVE 4,
DRAW X,
DRAW 6,
DRAW 6,95

MOVE 8,92

DRAW 8,05

MOVE 10,95
DRAW 11,92
DRAW 12,95
MOVE 16,95
DRAW 14,95
DRAW 14,92
DRAW 16,92
MOVE 14,93
DRAW 15,93
MOVE 18,92
DRAW 18,95
DRAW 20,95
DRAW 20,91
DRAW 18,9
DRAW 20,92

MOVE 24,94

DRAW 24,95
DRAW 22,95
DRAW 22,9
DRAW 24,93

" 000-6405-02
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PAGENO: 5

ABSTRACT NO:

TITLE

Chemistry and Physics _
Textbook Problems Adapted to 4051 BASIC 51/00-5201/0

5490 DRAW 24,92
5500 DRAW 22,92
5510 DRAW 22,93
5520 MOVE 26,95
5530 DRAW 26,92
5540 MOVE 28,95
5550 DRAW 29,95
5560 DRAW 29,92
5570 DRAW 29,95
5580 DRAW 30,95
5590 MOVE 32,95
5600 DRAW 33,93
5610 DRAW 33,92
5620 DRAW 33,93
5630 DRAW 3l,95
5640 MOVE 38,95
5650 DRAW 38,92
5660 DRAW 140,92
5670 DRAW 40,95
5680 DRAW 38,95
5690 MOVE 44,95
5700 DRAW 42,95
5710 DRAW 42,94
5720 DRAW 43,94
5730 DRAW 42,94
5740 DRAW 42,92
5750 MOVE 48,95
5760 DRAW 48,92
5770 DRAW 50,92
5780 DRAW 50,95
5790 MOVE 49,92
5800 DRAW 49,94
5810 MOVE 52,95
5820 DRAW 52,92
5830 MOVE 56,94
5840 DRAW 56,95

L
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PAGENO: 6

TITLE

Chemistry and Physics
Textbook Problems Adapted to 4051 BASIC

5850
5860
5870
5880
5890
5900
5910
5920
5930
5940
5950
5960
5970
5980
5990
6000
6010
6020
6030
6040
6050
6060
6070
6080
6090
6100
6110
6120
6130
6140
6150
6160
6170
6180
6190
6200

ABSTRACT NO:

51/00-5201/0

DRAW
DRAW
DRAW
DRAW
DRAW
DRAW
MOVE
DRAW
DRAW
DRAW
MOVE
DRAW
DRAW
DRAW
DRAW
MOVE
DRAW
DRAW
DRAW
MOVE
DRAW
DRAW
DRAW
DRAW
DRAW
DRAW
DRAW
MOVE
DRAW
MOVE
DRAW
DRAW
DRAW
MOVE
DRAW
MOVE

54,95
51, ol
56,93
56,92
54,92
54,93
60,95
58,95
58,92
60,92
64,95
62,95
62,92
64,92
64,95
66,92
66,95
68,92
68,95
72,94
72,9
70,95
70,94
72,93
72,92
70,92
70,93
4,95
4,92
76,92
76,95
78,92

80,93
82,93
86,94

000-6405-02
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PAGE NO: 7

TITLE

Chemistry and Physics
Textbook Problems Adapted to 4051 BASIC

ABSTRACT NO:

51/00-5201/0

6210
6220
6230
6240
6250
6260
6270
6280
6290
6300
6310
6320
6330
6340
6350
6360
6370
6380
6390
6400
6410
6420
6430
6440
6450
6460
6470
6480
6490
6500
6510
6520
6530
6540
6550
6560

DRAW
DRAW
DRAW
DRAW
DRAW
DRAW
DRAW
MOVE
DRAW
MOVE
DRAW
MOVE
DRAW
DRAW
DRAW
MOVE
DRAW
MOVE
DRAW
DRAW
MOVE
DRAW
DRAW
DRAW
MOVE
DRAW
MOVE
DRAW
DRAW
DRAW
MOVE
DRAW
DRAW
DRAW
DRAW
DRAW

86,95
84,95
8, 94
86,93
86,92
84,92
84,93
88,95
90,95
89,95
89,92
94,95
92,95
92,92
94,92
92,93
93,93
96,95
97,92
98,95
102,95
100,95
100,92
102,92
100,93
101,93
104,92
104,95
106,92
106,95
110,94
110,95
108,95
108,94
110,93
110,92

000-6405-02
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TITLE

PAGENO: 8

Chemistry and Physics
Textbook Problems Adapted to 4051 BASIC

ABSTRACT NO:

51/00-5201/0

6570
6580
6590
6600
6610
6620
6630
6640
6650
6660
6670
6680
6690
6700
6710
6720
6730
6740
6750
6760
6770
6780
6790
6800
6810
6820
6830
6840
6850
6860
6870
6880
6890
6900
6910
6920

| -

DRAW 108,92
DRAW 108,93
MOVE 114,92
DRAW 114,95
DRAW 116,95
DRAW 116,91
DRAW 114,04
MOVE 120,95
DRAW 118,95
DRAW 118,92
DRAW 120,92
DRAW 120,95
MOVE 122,95
DRAW 122,92
MOVE 121,92
DRAW 121,95
DRAW 126,92
DRAW 126,95
MOVE 128,95
DRAW 130,95
MOVE 129,95
DRAW 129,92
FOR I=1 TO V
NEXT I

MOVE 53,87
DRAW 53,90
DRAW 55,90
DRAW 55,89
DRAW 53,89
MOVE 57,87
DRAW 57,90
DRAW 59,90
DRAW 59,89
DRAW 57,89
DRAW 59,87
MOVE 63,90

000-6405-02
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PAGENO: 9

TITLE

Chemistry and Physics
Textbook Problems Adapted to 4051 BASIC

ABSTRACT NO:

51/00-5201/0

6930
6940
6950
6960
6970
6980
6990
7000
7010
7020
7030
7040
7050
7060
7070
7080
7090
7100
7110
7120
7130
7140
7150
7160
7170
7180
7190
7200
7210
7220
7230
7240
7250
7260
7270
- 7280

DRAW 61,90
DRAW 61,87
DRAW 63,87
MOVE 61,88
DRAW 62,88
MOVE 67,89
DRAW 67,90
DRAW 65,90
DRAW 65,89
DRAW 67,88
DRAW 67,87
DRAW 65,87
DRAW 65,88
MOVE 71,90
DRAW 69,90
DRAW 69, 87
DRAW 71,87
MOVE 69,88
DRAW 70,88
MOVE 73,87
DRAW 73,90
DRAW 75,87
DRAW 75,90
MOVE 77,90
DRAW 79,90
MOVE 78,90
DRAW 78,87
MOVE 83,89
DRAW 83,90
DRAW 81,90
DRAW 81,89
DRAW 83,88
DRAW 83,87
DRAW 81,87
DRAW 81,88
FOR I=1 TO W

el

~ 000-6405-02
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PAGE NO: 10

TITLE

Chemistry and Physics
Textbook Problems Adapted to 4051 BASIC

ABSTRACT NO:

51/00-5201/0

7290 NEXT I

7300 RETURN

8000 FOR I=1 TO 5

8010 PRINT A$;

8020 FOR J=1 TO LEN(A$)

8030 PRINT USING 8040:
8040 IMAGE "H",S

8050 NEXT J -

8060 NEXT I

8070 FOR K=1 TO LEN(A$)
8080 PRINT "™ ",
8090 NEXT K

8100 RETURN

000-6405-02

TEKTRONIX 4051 PROGRAM
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100

110

120
130
140
150
160
170
180
190
200
205
210
220
230
240
250
260
280
290
300
310
320

000-6405-02

TITLE

Chemistry and Physics
Textbook Problems Adapted to 4051 BASIC

ABSTRACT NO:

51/00-5201/0

INIT
REM (CHMVANDWALL #191) * JANET GROSSKOPF

PAGE
PRINT "VAN DER WAALS EQUATION"
PRINT "SOLVES FOR PRESSURE OF NITROGEN"
PRINT
PRINT "V1,P1, AND T1 ARE CRITICAL CONSTANTS"
LET V1=0.09
LET P1=33.5
LET T1=126.1
LET N=0.5
PRINT
PRINT "WHAT IS THE TEMPERATURE? ";
INPUT T
PRINT
LET B=1/3*V1
LET A=3*P1%V112
LET R=8%P1¥V1/(3%T1)
FOR V=0.2 TO 2 STEP 0.2
LET P=N*R¥T/(V-N*B)-A¥N?2/V12
PRINT V,P
NEXT V
END
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100

110

120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

TITLE

ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Praoblems Adapted to 4051 BASIC

INIT
REM (CHMPLOT #192) * JANET GROSSKOPF

PAGE

LET A=-0.00723

LET B=1.5E-5

LET C=4,02E-9

DEF FNF(X)=1+A¥X+B*XT2+C*XT3

DIM Z(1000),P(#)

PRINT “WHERE DO YOU WISH TO BEGIN THE"

PRINT "EVALUATION OF THE CONTINUOUS FUNCTION? ";

INPUT X1

PRINT

PRINT "AT WHICH POINT DO YOU WISH TO STOP THE EVALUATION? ";
INPUT X2

PRINT

PRINT "HOW MANY SEGMENTS IN THE X~INTERVAL? ";

INPUT N9

PRINT

PRINT "DO YOU WANT A LISTING OF THE VALUES? (1=YES,0=NO) ",
INPUT G1

PAGE

PRINT "X-VALUES ¥EX Y - AXIS ¥¥xn
PRINT " BELOW"

LET M1==1.0E+37

LET M2=1.0E+37

LET D1=(X2-X1)/N9

FOR 19=1 TO N9+1

370 LET X3=X1+(19-1)*D1
380 LET Z(I9)=FNF(X3)
390 IF Z(I19)=>M2 THEN 410
400 LET M2=Z(I9)
410 IF Z(I19)<=M1 THEN 430
420 LET M1=Z(I9)
430 NEXT I9
000-6405-02 TEKTRONIX 4051 PROGRAM
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TITLE

610
620
630
640
650
660
670
680
690
700
710
720
730
T40
750
760
770
780
790

b ‘

Chemistry and Phys}cs
Textbook Problems Adapted to 4051 BASIC

ABSTRACT NO:

51/00-5201/0

440 LET P(1)=M2

450 LET P(2)=M2+18%¥(M1-M2)/56

460 LET P(3)=M2+36%¥(M1-M2)/56

470 LET P(4)=M2+54%*(M1-M2)/56

480 PRINT USING 490:P(1),P(2),P(3),P(4)
490 IMAGE 10T,-3D.6D,27T,-3D.6D,43T,-3D.6D,60T,~3D.6D
500 FOR I9=1 TO 72

510 IF 19=16 THEN 570
520 IF 19=34 THEN 570
530 IF 19=52 THEN 570
540 IF 19=68 THEN 570
550 PRINT "-";

560 GO TO 580

570 PRINT "Y";

580 NEXT I9

590 LET Z1=INT(-M2%¥56/(M1-M2)+1.5)+15
600 FOR I9=1 TO N9+1

LET S2=X1+(I9-1)*D1
PRINT USING 630:S2
IMAGE 3D, 16T,S
LET Y1=INT(56%(Z(I9)-M2)/(M1-M2)+1.5)+15
LET T1=ABS(S2)-D1%0.5
FOR J9=16 TO 72
IF Y1=J9 THEN 750
IF Z1=J9 THEN 770
IF T1<0 THEN 790
IF J9<=Y1 THEN 730
IF J9<=Z1 THEN 730
GO TO 820
PRINT " ";
GO TO 800
PRINT "+";
GO TO 800
PRINT "O";
GO TO 800
PRINT "Y";

000-6405-02
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TITLE

800
810
820
830
840
850
860
870
880
890
900
910
920
930
Q40
950
960

L

Chemistry and Physics
Textbook Problems Adapted to 4051 BASIC

ABSTRACT NO:

51/00-5201/0

NEXT J9
GO TO 830
PRINT
NEXT I9
IF G1=0 THEN 960
FOR I9=1 TO 5
PRINT
NEXT I9
PRINT "TO CONTINUE PRESS‘RETURN'"
INPUT Z$
PAGE
PRINT "X-VALUE","Y-VALUE"
FOR I9z1 TO N9+1
LET X3=X1+(19-1)%D1
PRINT X3,Z(I9)
NEXT I9
END

000-6405-02
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TITLE ABSTRACT NO:
( Chemistry and Physics | 51/00-5201/0
: Textbook Problems Adapted to 4051 BASIC

1 INIT
2 REM (CHMCOMNT #190) * JANET GROSSKOPF
3 PAGE

10 REM THIS PROGRAM USES THE IDEAL GAS EQUATION

30 REM R¥V=N¥*R*T

50 REM TO CALCULATE THE VOLUME OF A GAS AT VARIOUS
60 REM PRESSURES AND AT A SPECIFIED TEMPERATURE

90 LET R=0.08206

100 PRINT "WHAT IS THE TEMPERATURE IN DEGREES CENTIGRADE ";

11C INPUT T

120 PRINT "WHAT IS THE NUMBER OF MOLES ";

130 INPUT N

140 PRINT "THE ABSOLUTE TEMPERATURE IS ";
- 150 LET T=T+273.15

“ 160 PRINT T

170 PRINT "THE GAS CONSTANT IS ";R

180 PRINT

190 PRINT

200 PRINT "PRESSURE","VOLUME"

210 FOR P=1 TO 10

220 LET V=N¥R¥T/P

230 PRINT P,V

240 NEXT P

250 END

L
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TITLE ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

470 LET A=6.274

480 LET B=0.010396

490 LET C=-3.545E-6

500 DEF FNF(X)=A+B¥X+C¥XT2

510 PRINT "WHAT IS THE LOWER LIMIT OF INTEGRATION ";
520 INPUT 31

530 PRINT ‘

540 PRINT "WHAT IS THE UPPER LIMIT OF INTEGRATION ";
550 INPUT S2

560 PRINT

570 PRINT "HOW MANY SEGMENTS IN THE INTERVAL ";

580 INPUT N9

590 PRINT

600 IF N9<=2 THEN 630

610 IF INT(NG/2)¥2<>N9 THEN 640

620 GO TO 66V

630 PRINT

640 PRINT "THIS MUST BE A NUMBER GREATER THAN 2 AND EVEN."
650 GO TO 560

660 PRINT "THE VALUE OF THE INTERGRAL IS ";

670 H8=(S2-S1)/N9

680 S3=0

690 S4=0

700 FOR I9=2 TO N9-2 STEP 2

710 S3=S3+FNF(S1+(19-1)*%H8)

720 SU=SU+FNF(S1+I9*HR)

730 NEXT I9

T4O H9=HB/3*(U*(S3+FNF(S1+(N9-1)*¥H8))+2*¥SU+FNF(S1)+FNF(S2))
750 PRINT H9

760 FOR 19=1 TO 4

770 PRINT

780 NEXT I9

790 PRINT "DO YOU WISH TO USE MORE SEGMENTS, (1=YES, 0=NO) ";
800 INPUT D9

810 IF D9=1 THEN 560

820 END

L
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TITLE ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

100 INIT
110 REM (CHMARRAYS #194) * JANET GROSSKOPF

120 PAGE
130 PRINT "THE PROGRAM WILL READ 6 X-Y DATA POINTS; IT WILL CALCULATE"
140 PRINT "THE PRODUCT OF EACH OF THE X-Y DATA POINTS AND STORE EACH"
150 PRINT "PRODUCT TERM IN AN ARRAY Z; AND IT WILL ALSO SUM THE POINTS"
160 PRINT "IN EACH ARRAY."

170 DIM X(20),Y(20),2(20)

180 LET X1=z0

190 LET Y1=0

200 LET Z1=0

210 READ N

220 FOR I=1 TO N

230 READ X(I),Y(I)

240 NEXT I

250 FOR J=1 TO N

260 LET Z(J)=X(J)*Y(J)

270 NEXT J

280 FOR K=1 TO N

290 LET X1=X14X(K)

300 LET Y1=Y1+Y(K)

310 LET Z1=Z1+Z(K)

320 NEXT K

330 PRINT

340 PRINT X1,Y1,Z1

350 DATA 6
360 DATA 0
370 DATA 1
380 DATA 2
390 DATA 3
400 DATA A
410 DATA 5
420 END

-
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TITLE ABSTRACT NO:

Chemistry and Physics ' 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

100 INIT

110 REM(CHMSLINT #195) * JANET GROSSKOPF

120 PAGE

130 PRINT "THIS PROGRAM CALCULATES THE BEST SLOPE AND INTERCEPT FOR"
140 PRINT "A LEAST SQUARES LINE FIT ON A SET OF DATA POINTS"

145 PRINT
160 DATA
170 DATA
180 DATA
190 DATA
200 DATA
210 DATA
220 DATA 0.14285,9

230 DATA 0.125, 10

240 DIM X(20),Y(20)

250 LET A=0

260 LET C=0

270 LET D=0

280 LET E=0

290 READ N

300 FOR I=1 TO N

310 READ X(I),Y(I)

320 GOSUB 460

330 LET A=A+X(I)

340 LET C=C+Y(I)

350 LET D=D+X(I)12

360 LET E=E+Y(I)*X(I)
370 NEXT I

380 LET F=zA*C

390 LET G=AT2

400 LET H=C*D

410 LET M=(N*E-F)/(N*D-G)
420 LET B=(D*C-A*E)/(N*D-G)
430 PRINT "THE SLOPE IS ";M

5,4
.333333,5
.25,6
2,7
. 166667, 8

oNoNoRoloNoReoRoN

| -
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ABSTRACT NO:

TITLE

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

435 PRINT

440 PRINT "THE INTERCEPT IS ";B
450 GO TO 470

460 LET X(I)=1/X(I)

470 RETURN

-
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100

110

120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280

500
510
520
530

540
550
560
570
580
590
600
610
620

-

TITLE

INIT

ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

REM (CHEM-LINEQ) # 196) * JANET GROSSKOPF

PAGE
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

7
0
0
0
0
0
0
0

"THE PROGRAM CHEM-LINEQ BEST FITS EXPERIMENTAL DATA WITH A"
"STRAIGHT LINE BY THE LEAST SQUARES METHOD. EXPERIMENTAL"
"X-Y DATA POINTS ARE FED INTO THE COMPUTER PROGRAM AND THE"
MCOMPUTER OUTPUTS THE SLOPE AND INTERCEPT OF THE BEST-FIT"
"LINE. THE COMPUTER ALSO DETERMINES THE STANDARD DEVIATIONS"
"FOR THE SLOPE AND INTERCEPT. IT CALCULATES A CORRELATION"
MCOEFFICIENT AND PRINTS OUT A DIFFERENCE TABLE."

5.4

.333,5

.25,6

.2,7

.1667,8

.1428,9

.125,10

REM FIRST DATA STATEMENT IS NUMBER OF POINTS
REM THEN THE POINTS ARE TYPED IN WITH THE
REM X-VALUES AND Y-VALUE SEPARATED BY COMMAS

REM

DIM R(100),H(100),K(100),Y(100),2(100),Q(100),X(100)

READ
PRINT

N

PRINT "TYPE EQUATION NUMBER OR ZERO (0.) FOR HELP ";
INPUT H9

IF H9=0 THEN 650

IF H9<1 THEN 630

IF H9>7 THEN 630

GO TO 890
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TITLE

630
640
650
660
670
680
690
700
710
720
730
7H0
750
760
770
780
790
800
810
820
830
840
850
860
870
880
890
900
910
920
930
940
941
2
943
9u

000-6405-02

L

ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

PRINT "NUMBER MUST BE BETWEEN 1 AND 5"
GO TO 560
PRINT
PRINT "THESE ARE THE LINEAR TRANSFORMABLE EQUATIONS THAT"
PRINT "YOU HAVE TO CHOOSE FROM. PLEASE USE THE NUMBER"
PRINT "THAT PRECEEDS THE EQUATION."
PRINT
FOR I=1 TO 7
PRINT I;
GosuB I OF 750,770,790,810,830,850,870
NEXT I
GO TO 560
PRINT " Y=M¥*X+B"
RETURN
PRINT " Y=M(1/X)+B"
RETURN
PRINT " LOG(Y)=M*X+B"
RETURN
PRINT "™ LOG(Y)=M¥*(1/X)+B"
RETURN
PRINT " (1/Y)=M¥*X4+B"
RETURN
PRINT " LOG(Y)=M¥LOG(X)+B"
RETURN
PRINT " Y=M¥*LOG(X)+B"
RETURN
PRINT
PRINT " " "STANDARD DEVIATION FOR ";
GOSUB H9 OF 750,770,790,810,830, 850,870
PRINT
PRINT "OF Y VALUES";
LET S=0
LET S1=0
LET S2=0
LET S3=0
LET sS4=0
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TITLE ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC ;

945 LET S5
ou46 LET S6
ou7 LET S7
o48 LET S8=0

950 FOR I=1 TO N

960 READ H(I),K(I)

970 GO TO H9 OF 980, 1010, 1040, 1070, 1100, 1130, 1160
980 LET X(I)=H(I)

990 Y(I)=K(I)

1000 GO TO 1180

1010 X(I)=1/H(I)

1020 Y(I)=K(I)

1030 GO TO 1180

1040 X(I)=H(I)

1050 Y(I)=LOG(ABS(K(I)))

1060 GO TO 1180

1070 A(I)=1/H(I)

1080 Y(I)=LOG(ABS(K(I)))

1090 GO TO 1180

1100 X(I)=H(I)

1110 Y(I)=1/K(I)

1120 GO TO 1180

1130 X(I)=LOG(ABS(H(I)))

1140 Y(I)=LOG(ARS(K(I)))

1150 GO TO 1180

1160 X(I)=LOG(ABS(H(I)))

1170 Y(I)=K(I)

1180 S1=S1+X(I)

1190 S2=S2+Y(I)

1200 S3=S3+X(I)12

1210 SU=SU4+Y(I)12

1220 S5=S5+X (I1)*Y(I)

1230 NEXT I

1240 S6=S172

1250 S7=S212

1261 D1=N#¥3S3-36

=0
=0
=0
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TITLE ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

1270 M= (N¥*S5-S1%S2)/D1

1280 B=z(S2-M*S1)/N

1290 FOR I=1 TO N

1300 GO TO H9 OF 1310, 1330, 1350, 1370, 1430, 1390, 1410
1310 R(I)=M*H(I)+B

1320 GO TO 1440

1330 R(I)=M*(1/H(I))+B

1340 GO TO 1440

1350 R(I)=EXP(M*H(I)+B)

1360 GO TO 1440

1370 R(I)=EXP(M*(1/H(I))+B)
1380 GO TO 1440

1390 R(I)=EXP(B)¥*ABS(H(I))TM
1400 GO TO 1440

1410 R(I)=M¥*LOG(ABS(H(I)))+B
1420 GO TO 1440

1430 R(I)=1/(M*H(I)+B)

1440 S=S+(K(I)-R(I))72

1450 NEXT I

1460 PRINT " " SQR(S/(N-1))
1470 LET T1=0

1471 LET T2=0

1472 LET T3=0

1473 LET T4=0

1474 LET T5=0

1480 FOR I=1 TO N

1490 Q(I)=M*X(I)+B

1500 S8=S8+(Y(I)-Q(I))T2
1510 T1=T1+X(I)

1520 LET T2=T2+Y(I)

1530 NEXT I

1540 LET T1=T1/N

1550 LET T2=T2/N

1560 LET D2=(N-2)*D1

1570 LET M1=SQR(ABS(N*S8/D2))
1580 LET B1=SQR(ABS(S8*S3/D2))

L
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TITLE

1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1731
1740
174
1742
1743
1744
1760
1770
1780
1790
1791
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890

—

ABSTRACT NO:

Chemistry and Physics ' 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC r

PRINT "OF SLOPE",M1
PRINT "OF INTERCEPT",B1
PRINT
PRINT "VALUE OF M=" M
PRINT "VALUE OF B=",B
PRINT
FOR I=1 TO N
LET T3=T3+(X(I)-T1*(Y(I)-T2)
TU=TU+(X(I)-T1)T2
LET TS5=T5+(Y(I)-T2)72
NEXT I
LET R1=SGN(M)*T3/SQR(TU4*T5)
PRINT "CORRELEATION COEFFICIENT=",6R1
PRINT
PRINT "DO YOU WANT A TABLE OF DEVIATIONS, (1=YES, 0=NO) ";
INPUT H6E
IF H6<>1 THEN 2090
PRINT
PRINT "PRESS “RETURN' TO CONTINUE ";
INPUT R$
PAGE
PRINT
PRINT " ® "TABLE SORTED ACCORDING TO X VALUES"
PRINT
PRINT "X VALUE";"™  ";wy VALUE";"™ ";"Y PREDICTED";"™ ";
PRINT " PERCENT DIFFERENCE"
PRINT -
FOR I=1 TO N-1
LET S=0
FOR J=1 TO N-I
IF H(J)<=H(J+1) THEN 1950
LET S=1
LET D=H(J+1)
LET H(J+1)=H(J)
LET H(J)=D
LET D=K(J+1)
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TITLE ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

1900 LET K(J+1)=K(J)
1910 LET K(J)=D

1920 LET D=R(J+1)
1930 LET R(J+1)=R@J)
1940 LET R(J)=D

1950 NEXT J

1960 IF S=0 THEN 1980

1970 NEXT I

1980 FOR I=1 TO N

1990 PRINT USING 1995:H(I),K(I),R(I)
1995 IMAGE 2T, 1D. 3D, 14T, 2D, 23T, 1D.5DS
2000 IF K(I)=0 THEN 2070

2010 LET P=100*(K(I)-R(I))/K(I)

2020 IF P<O THEN 2050

2030 PRINT " n.p
2040 GO TO 2080
2050 PRINT " ".p

2060 GO TO 2080
2070 PRINT

2080 NEXT I

2090 END

L
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100

110

120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660

-

TITLE

ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

INIT
REM CHEM~POLEQ #197 * JANET GROSSKOPF

PAGE
PRINT "THE PROGRAM CHEM-POLEQ FITS A SET OF PLOTTED X AND Y DATA"
PRINT "POINTS WITH A POLYNOMIAL BY LEAST SQUARES METHOD."
PRINT
DATA 10
DATA 0,1
DATA 50,0.90817
DATA 100, 0.835226
DATA 150,0.782257
DATA 200,0.750816
DATA 250 0.743141
DATA 300,0.762106
DATA 350,0.811227
DATA 400,0.894656
DATA 450,1.01719
DIM X(100),Y(100),A(625),B(25),E(100),Z(100)
READ N
LET S1=0
FOR I=1 TO N

READ X(I),Y(I)

LET S1=S1+Y(I)
NEXT I
PRINT
PRINT "TYPE HIGHEST POWER OF X IN POLYNOMIAL"
PRINT "THAT YOU WANT FIT THROUGH THESE POINTS ";
INPUT M
IF M=>N THEN 650
IF M<=0 THEN 650
IF MCOINT(M) THEN 650
GO TO 670
PRINT "THIS MUST BE AN INTEGER > ZERO AND LESS THAN ";N
GO TO 570
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TITLE ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

670 PRINT

680 PRINT "STANDARD DEVIATION OF ACTUAL AND PREDICTED POINTS=";
690 FOR I=1 TO M+1

700 FOR J=1 TO M+#1

710 IF J=1 AND I=1 THEN 770
720 LET S=0

730 FOR L=1 TO N

T40 LET S=S+X(L)T(I+J=-2)
750 NEXT L

760 LET A(I+(M+1)%(J-1))=S
770 NEXT J

780 NEXT I

790 LET A(1)=N

800 FOR I=2 TO M+1

810 LET S=0

820 FOR J=1 TO N

830 LET S=S+Y(J)*X(J)T(I-1)
840 NEXT J

850 LET B(I)=S

860 NEXT I

870 LET B(1)=51

880 REM ROUTINE TO LINEAR EQUATIONS
890 REM

900 LET M1=M+1
910 LET NO=M1

920 REM FORWARD SOLUTION

930 LET T1=0

940 LET K1=0

950 LET J1=-M1

960 FOR JO=1 TO M1
970 LET J2=J0+1
980 LET J1=J1+M1+1
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TITLE ABSTRACT NO:
Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC
P-— i
i 990 LET B1=0
1000 LET I1=J1-J0
1010 FOR 10=J0 TO M1
1020 REM SEARCH FOR MAX COEFF
1030 LET 12=11+I0
1040 IF ABS(B1)=>ABS(A(I2)) THEN 1070
1050 LET B1=A(I2)
1060 LET I3=I0
1070 NEXT I0
1080 REM TEST FOR SINGULAR MATRIX
1090 IF "BS(B1)>T1 THEN 1130
1100 LET K1=1
1110 PRINT " SINGULAR MATRIX / CHECK DATA"
1120 STOP
1130 LET L1=J0+M1*¥(J0-2)
1140 LET I1=123-J0
1150 FOR KO0=JO TO M1
1160 LET L1=L1+M1
1170 LET Le=L1+I1
1180 LET S1=A(L1)
1190 LET A(L1)=A(L2)
1200 LET A(L2)=S1
1210 LET A(L1)=A(L1)/B1
1220 NEXT KO
1230 LET S1=B(I3)
1240 LET B(I3)=B(JO0)
1250 LET B(J0)=S1/B1
1260 REM
1270 IF JO=NO THEN 1410
1280 LET I4=NO*(JO-1)

000-6405.02

"TEKTRONIX 4051 PROGRAM

N

L ¥



L

TITLE
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Chemistry and Physics

1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390

1400

1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520

1530

1540
1550
1560
1570
1580
1590
1600

Textbook Problems Adapted to 4051 BASIC

FOR I6=J2 TO NO
LET I5=I4+16
LET I1=J0-I6
FOR Jli=J2 TO M1
LET I7=M1*(J4-1)+I6
LET J3=I7+I1
LET ACIT)=A(I7)-A(I5)*A(J3)
NEXT J4
LET B(I6)=B(I6)-B(JO)*A(I5)
NEXT I6
NEXT JO

REM BACK SOLUTION

LET N1=M1-1
LET I1=M1*M1
FOR JO=1 TO N1
LET Z1=11-J0
LET Z2=N0-J0
LET Z3=NO
FOR KO=1 TO JO
LET B(Z2)=B(Z2)-A(Z1)*B(Z3)
LET Z1=Z1-M1
LET Z3=Z3-1
NEXT KO
NEXT JO

REM *x%%%¥ FND OF LINEAR SOLVER ROUTINE

LET S2=0
FOR I=1 TO N
LET S=B(1)
FOR J=1 TO M
LET S=S+B(J+1)*X(I)7J
NEXT J
LET E(I)=S

ABSTRACT NO:

51/00-5201/0

000-6405-02
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TITLE

.~ ABSTRACT NO:

Chemistry and Physics 51/00-5201/0

1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1785
1786
1790
1800
1810
1820
1821
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920
1930

Textbook Problems Adapted to 4051 BASIC

LET S2=82+(Y(I)-S)72
NEXT I
LET S2=SQR(S2/(N-1))
PRINT S2
PRINT
PRINT
PRINT "COEFFICIENTS OF POLYNOMIAL"
FOR I=1 TO M
PRINT
PRINT B(M-I+2);" * XT ";M-I+1
NEXT I
PRINT
PRINT "PLUS CONSTANT ";B(1)
PRINT
PRINT
PRINT "DO YOU WANT A TABLE OF DEVIATIONS (0=NO,1=YES) ";
INPUT T
IF T=0 THEN 2120
PRINT "PRESS “RETURN' TO CONTINUE";
INPUT R$
PAGE ’
PRINT " " "TABLE SORTED ACCORDING TO X VALUES"
PRINT

PRINT "X~VALUE";" e MY VALUE" ;" mewy FITV;M
PRINT " PERCENT DIFFERENCE"
PRINT
FOR I=1 TO N-1
LET S5=0
FOR J=1 TO N-1
IF X(J)<XX(J+1) THEN 1980
LET S=1
LET D=X(J+1)
LET X(J+1)=X(J)
LET X(J)=D
LET D=Y(J+1)
LET Y(J+1)=Y(WJ)
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1940
1950
1960
1970
1980
1990
2000
2010
2020
2021
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120

L
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ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

LET Y(J)=D
LET D=E(J+1)
LET E(J+1)=E(J)
LET E(J)=D
NEXT J
IF S=0 THEN 2010
NEXT I
FOR I=1 TO N
PRINT USING 2021:X(I),Y(I),E(T)
IMAGE 2T, 3D, 11T, 1D.6D, 23T, 1D.6D, 36TS
IF Y(I)=0 THEN ¢'00
LET P=100*(Y(I)-E(I))/Y(I)
IF P>0 THEN 2080
PRINT P
GO TO 2110
PRINT " ",P
GO TO 2110
PRINT
NEXT I
END

000-6405-02
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TITLE ' ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

IR

100 INIT
110 REM * (CHEM-ROOTS #198) * JANET GROSSKOPF

120 PAGE

130 PRINT "WHAT IS THE HIGHEST DEGREE OF X IN THE POLYNOMIAL ";
140 INPUT M

150 DIM X(31),C(31),R(31),Z(30),F(31),G(3)
160 IF INT(M)<>M THEN 200

170 IF M<1 THEN 200

180 IF M>31 THEN 200

190 GO TO 220

200 PRINT "THIS MUST BE AN INTEGER > THAN O AND < 31"
210 GO TO 130

220 PRINT "WHAT IS THE CONSTANT TERM ";
230 INPUT X(1)

240 LET F(1)=X(1)

250 PRINT

260 PRINT "COEFFICIENTS"

270 FOR I=2 TO M+1

280 PRINT

290 PRINT "X T ";I-1;"

300 INPUT X(I)

310 LET F(I)=X(I)

320 NEXT I

330 FOR I=1 TO M

340 LET R(1)=0

350 LET Z(I)=0

360 NEXT I

370 PRINT

380 FOR I=1 TO 72

390 PRINT "-";

400 NEXT I

410 I1=0

420 N1=M

430 IF X(N1+1)=0 THEN 450

| -
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—

440 GO TO 470

450 PRINT "THE COEFFICIENT ON THE HIGHEST DEGREE WAS ZERO."
460 GO TO 1960

470 LET N2=N1

480 LET N3=N1+1

490 LET Nu=1

500 LET K1=N1+1

510 FOR L=1 TO K1

520 LET M1=K1-L+1
530 LET C(M1)=X(L)
540 NEXT L

550 LET X0=0.00500101
560 Y0=0.010001

570 LET I2=0

580 LET X1=X0

590 LET X0=-10%YO

600 LET YO=-10%X1

610 LET X1=XO

620 LET Y1=YO

630 LET I2=I2+1

640 GO TO 680

650 LET I1=1

660 LET X2=X1

670 LET Y2=Y1

680 LET I3=0

690 LET U1=0

700 LET U2=0

710 LET V=0

720 LET Y3=0

730 LET X3=1

740 LET U=C(N1+1)

750 IF U=0 THEN 1260
760 FOR I=1 TO N1

770 LET L=N1-I+1
780 LET XU4=X1¥X3-Y1¥Y3
790 LET Y4=X1%*Y3+Y 1¥X3

L
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800 LET UsU+C(L)*XY
810 LET V=V+C(L)*Y4
820 LET U1=UT+I*X3*C(L)
830 LET U2=U2-I%*Y3*C(L)
840 LET X3=X4

850 LET Y3=Y4

860 NEXT I

870 LET S=UT*U1+U2%U2

880 IF S=0 THEN 1170

890 LET D1=(V*U2-U*U1)/S
900 LET X1=X14D1

910 LET D2=-(U*U2+V*U1)/S
920 LET Y1=Y14D2

930 IF ABS(X1)<ABS(Y1) THEN 960
940 LET Q9=ARS(X1)

950 GO TO 970

960 LET Q9=ABS(Y1)

970 IF Q9>0.1 THEN 990

980 LET Q9=0.1

990 IF ABS(D1)+ABS(D2)<Q9*1.0E-5 THEN 1060
1000 LET I3=13+1

1010 IF I3<500 THEN 690
1020 IF I1<>0 THEN 1060
1030 IF 12<500 THEN 580
1040 PRINT "NO ROOTS FOUND AFTER 500 TRIES ON 5 STARTING VALUES."
1050 GO TO 1960

1060 FOR L=1 TO N3

1070 LET M1=K1-L+1

1080 LET T=X(M1)

1090 LET X(M1)=C(L)
1100 LET C(L)=T

1110 NEXT L

1120 LET I4=N1

1130 LET N1=N2

1140 LET N2=I4

1150 IF I1=0 THEN 650

L
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1160 GO TO 1200

1170 IF I1=0 THEN 580

1180 LET X1=X2

1190 LET Y1=Y2

1200 LET I1=0

1210 IF ABS(Y1/X1)<1.0E-4 THEN 1290
1220 LET A=X1+X1

1230 LET S=X1¥X1+Y 1¥Y1

1240 LET N1=N1-2

1250 GO TO 1330

1260 LET X1=0

1270 LET N2=N2-1

1280 LET N3=N3-1

1290 LET Y1=0

1300 LET S=0

1310 LET A=X1

1320 LET N1=N1-1

1330 LET C(2)=C(2)+A*C(1)

1340 FOR L=2 TO N1

1350 LET C(L+1)=C(L+1)+A*C(L)-S*C(L-1)
1360 NEXT L

1370 LET Z(N4)=Y1

1380 LET R(N4)=X1

1390 LET N4=NU+1

1400 IF S=0 THEN 1440

1410 LET Y1=-Y1

1420 LET S=0

1430 GO TO 1370

1440 IF N1>0 THEN 550

1450 FOR I=1 TO M

1460 IF Z(I)<>0 THEN 1650

1470 IF M<I+1 THEN 1660

1480 IF Z(I+1)<>0 THEN 1650
1490 IF ABS(R(I)-R(I+1))>ABS(R(I)+R(I+1))*0.01 THEN 1650
1500 LET G(3)=(R(I)+R(I+1))%*0.5
1510 FOR J=0 TO 2

I
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1520 LET C(M+1)=F(M+1)

1530 IF J=2 THEN 1550

1540 LET G(J+1)=R(I+J)

1550 FOR L=1 TO M

1560 LET J5=M-L+1

1570 LET C(J5)=F(J5)+G(J+1)*¥C(J5+1)
1580 NEXT L

1590 LET X(J+1)=C(1)

1600 NEXT J

1610 IF ABS(X(1))<=ABS(X(3)) THEN 1650

1620 IF ABS(X(2))<=ABS(X(3)) THEN 1650

1630 LET R(I)=(R(I)+R(I+1))*0.5

1640 LET R(I+1)=R(1)

1650 NEXT I

1660 PRINT

1670 PRINT

1680 LET 3=0

1690 FOR I=1 TO M

1700 IF Z(I)<>0 THEN 1720

1710 LET 5=S+1

1720 NEXT I

1730 IF S>0 THEN 1770

1740 PRINT "THERE ARE NO REAL ROOTS OF THIS POLYNOMIALY
1750 PRINT

1760 GO TO 1850

1770 PRINT "THESE ARE THE REAL ROOTS OF THE POLYNOMIALY
1780 PRINT

1790 FOR I=1 TO M

1800 IF Z(I)<>0 THEN 1830

1810 PRINT

1820 PRINT R(I)

1830 NEXT I

1840 PRINT

1850 IF S<M THEN 1890

1860 PRINT "THERE ARE NO COMPLEX ROOTS OF THE POLYNOMIAL"
1870 PRINT

—
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1880 GO TO 1960

1890 PRINT "THESE ARE THE COMPLEX ROOTS OF THE POLYNOMIAL"
1900 PRINT

1910 FOR I=1 TO M

1920 IF Z(I)=0 THEN 1950

1930 PRINT

1940 PRINT R(I),"PLUS",Z(I),"TIMES SQR(-1)"

1950 NEXT I

1960 END
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S

1 INIT

2 REM( CHMELEVL #199) * JANET GROSSKOPF

PAGE
-:)O PRINT 1036 3 36 36 3 3% 36 3% % % % % ENERGY LEVEL PR%RAM (22233322 X LAl
20 PRINT
30 PRINT "1 = SIMPLE VIBRATIONAL - EzU*(V+0.5)"
40 PRINT "2 = STRETCH VIBRATIONAL - E=U*(V+0.5)-X*U¥(V+0.5)72"
50 PRINT "3 = SIMPLE ROTATIONAL - EzH¥*(J)*(J+1)/(B¥PT2¥I*C)"
60 PRINT "4 = COMPLEX ROTATIONAL - E=B*J¥(J+1)-DXJT2%(J+1)72"
70 PRINT "5 = EXIT FROM PROGRAMM
80 PRINT !
90 PRINT "PLEASE CHOOSE, 1,2,3,4, OR 5"
100 INPUT K
110 PRINT
120 GO TO K OF 140, 180,220,270, 660
130 GO TO 90

140 PRINT "PLEASE TYPE IN THE WAVE NUMBER ";
150 INPUT U

160 PRINT

170 GO TO 340

180 PRINT "INPUT ANHARMONICITY CONSTANT ";
190 INPUT X

200 PRINT

210 GO TO 140

220 PRINT "THE MOMENT OF INERTIA YOU TYPE"
230 PRINT "WILL BE MULTIPLIED BY 10T(-40) ";
240 INPUT I

250 PRINT

260 GO TO 340

270 PRINT "WHAT IS THE VALUE OF “B' ";

280 INPUT B

290 PRINT

300 PRINT "PLEASE TYPE IN THE ‘D' VALUE ";
310 INPUT D

L
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320 PRINT
330 GO TO 340

340 PRINT "START EVALUATION AT QUANTUM LEVEL ";

350 INPUT M

360 PRINT

370 PRINT "STOP EVALUATION AT QUANTUM LEVEL ";

380 INPUT L

390 PAGE

391 PRINT

400 PRINT "......... ENERGIES WILL BE IN WAVENUMBERS OR CM7(-1)........ "
410 PRINT

U2O PRINT "% X EEERBRREEXEREEERUEERRERRRRHERRERREXRRRRAEXXXXRXXRRERRRRRRY
430 PRINT |

440 PRINT "LEVEL #","E VALUE ","CHANGE IN E"

)450 PRINT ”" "’" "’" "

460 PRINT

470 LET V=M

480 GO TO K OF 490,510,530,550

490 LET E=U*(V+0.5)

500 GO TO 560

510 LET E=U*(V+0.5)-X*U*¥(V+0.5)12

520 GO TO 560

530 LET E=6.6256E+13%V*(V+1)/(3. 14159T2%8*1 %2, 9979E+10)
540 GO TO 560

550 LET E=B¥V*(V+1)-D¥VT2%(V+1)12

560 IF V>M THEN 590

570 LET D5=0

580 GO TO 600

590 D5=E-E1

600 PRINT V,E,D5

610 LET E1=E

620 PRINT

630 LET V=V41

640 IF V-1<L THEN 480

650 GO TO &0

660 END

_
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10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
105
110
115
120
125
130
135
140
145
150

L

TITLE

1 INIT

3 PAGE
5 DEF FNF(T1)=-A1*T1*¥LOG(T1)-B1/2*¥T172-C1/6*T173+D14D2*T1
6 ON SIZE THEN 140

LET A1
LET B1
LET C1
LET D1

ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

2 REM (CHMGFORRX #200) * JANET GROSSKOPF

=-0.783
=0.0242
=-1.2473E-5
=-141891

LET D2=43.816
DEF FNG(T1)=FNF(T1)+8.314*T1¥LOG((P3+X1)*¥(P4+X1)/((P1-X1)¥(P2-X1)))

PRINT
PRINT
PRINT
INPUT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
INPUT
PRINT
INPUT
PRINT
INPUT
PRINT
INPUT
PRINT
X1=0
PRINT
PRINT
PRINT
PRINT

"YOU ARE RUNNING THE REACTION: CO + H20 =CO2 + H2"

"AT WHAT TEMPERATURE IS IT TAKING PLACE ";
T1
"STANDARD FREE ENERGY FOR THIS REACTION IS ";FNF(T1)
"WHAT ARE THE INITIAL PARTIAL PRESSURES FOR THE FOLLOWING:"
"CO ";

P1

"H2O ";

P2

IICO2 ";

P3

HH2 ";

Py

"FREE ENERGY FOR THE REACTION IS NOW ",FNG(T1)

"INPUT CHANGE IN PRESSURE(DELTA P) OR ZERO (0.) TO STOP"

000-6405-02

TEKTRONIX 4051 PROGRAM

e

C

&



-

PAGE NO: 41

TITLE

ABSTRACT NO:

Chemistry and Physics 51/00-5201/0

Textbook Problems Adapted to 4051 BASIC

155 PRINT
160 PRINT
165 INPUT
170 PRINT

"DELTA P ";
X1

175 IF X1>0 THEN 210
180 IF X1<0 THEN 190

185 GO TO

265

190 IF ABS(X1)>P3 MIN P4 THEN 200

195 GO TO
200 PRINT
205 GO TO

225
"THIS REVERSAL WOULD LEAD TO NEGATIVE PRODUCT PRESSURES"
150

210 IF X1<P1 MIN P2 THEN 225

215 PRINT
220 GO TO
225 PRINT
230 PRINT
235 PRINT
240 PRINT
245 PRINT
250 PRINT
255 PRINT
260 GO TO
265 END

"THIS CHANGE WOULD USE UP MORE THAN THE INITIAL PRODUCTS"
160

"NEW FREE ENERGY FOR REACTION = ",FNG(T1)

"p OF CO",P1-X1
"P OF H20",P2-X1-
"P OF CO2",P3+X1
"P OF Ha",Pu4+X1
150
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o
TITLE

Chemistry and Physics
Textbook Problems Adapted to 4051 BASIC

fr e

100
110

120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430

INIT
REM (CHM-RATES) * JANET GROSSKOPF

PAGE

PRINT "INSTRUCTIONS(1=YES,0=NO)"
INPUT N

IF N=O THEN &30

PRINT

PRINT "DICTIONARY OF VARIABLES (1=YES,0=NO)"
INPUT N

IF N=0 THEN 310

PRINT

PRINT "T=TIME"

PRINT "C=CONC."

PRINT "K=RATE CONSTANT FOR REACTION"

ABSTRACT NO:

51/00-5201/0

PRINT "CO=INITIAL CONC. FOR SINGLE SPECIES REACTION."

PRINT "K=RATE CONSTANT FOR REACTION"
PRINT "AO=INITIAL CONC OF REACTION A"
PRINT "BO=INITIAL CONC. OF REACTION B"

PRINT "X =CONCENTRATION OF AO AND BO REACTED."
PRINT "A = AO - X"
PRINT "B=BO-X"
FOR I=0 TO & STEP 4
PRINT
GOSUB INT(I/U)+1 OF 920,940,960
GOSUB INT(I/4)+1 OF 390,390,460
PRINT
NEXT I
PRINT "TYPE -1 FOR OPTION TO STOP PROGRAM ENTIRELY"
GO TO 830
PRINT "OPTION #","INPUT","OUTPUT","STOP LOOP"

PRINT

PRINT I,"CO,K,T","C","TYPE T=0"
PRINT I+1,"CO,T,C","K" ,"TYPE T=0"
PRINT I+2,"CO,K,C","T" "TYPE C=0"
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440 PRINT I+3,"K,T,C","CO","AUTOMATIC"
450 RETURN

460 PRINT "OPTION #","INPUT","OUTPUT","STOP LOOP"
470 PRINT

480 PRINT 8,"A0,BO,T,X","X,A,B" ,"TYPE T=0"
490 PRINT 9,"A0,BO,T,X","A,B,K" "TYPE B=zO"
500 PRINT 10,"AO,BO,K,X","A,B,T" ,"TYPE X=0"
510 RETURN

520 GO TO 830

530 PRINT "INITIAL CONC. OF A ";

540 INPUT AO

550 PRINT "INITIAL CONC. OF B ";

560 INPUT BO

570 IF ABS(AO-B0)>1.0E-6 THEN 610

580 PRINT

590 PRINT "AO=BO : IT IS ADVISABLE TO USE ";
600 GOSUB G40

- 610 RETURN

( 620 PRINT "CONC. USED",X

630 LET A=AO-X

640 LET BzBO-X

650 PRINT "CONC. OF A", A

660 PRINT "CONC. OF B",B

670 RETURN

680 PRINT "CONC. USED ";

690 INPUT X

700 RETURN

710 PRINT "INITIAL CONC. ";

720 INPUT CO

730 RETURN

740 PRINT "PRESENT TIME ";

750 INPUT T

760 RETURN

770 PRINT "PRESENT CONC. ";

780 INPUT C

790 RETURN

L
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800 PRINT "RATE CONSTANT ";

810 INPUT K

820 RETURN

830 PRINT

840 PRINT " "

850 PRINT

860 PRINT "OPTION ";

870 INPUT L

880 PRINT

890 GOSUB L+1 OF 1000, 1080, 1180, 1270, 1330, 1410, 1500, 1590, 1650, 1740, 1840
900 IF L<>-1 THEN 830

910 GO TO 1950

920 PRINT "1st ORDER : LOG(C) = K*T+LOG(CO)"
930 GO TO 980

940 PRINT "2nd ORDER : 1/C = K*T+1/CO"

950 GO TO 980

960 PRINT "1st ORDER IN 2 REACTANTS:LOG((AC-X)/(BO-X))/(A0-BO) ="
970 PRINT " = K*T+LOG(AO/B0)/(A0/BO)"

980 PRINT

990 RETURN

1000 GOSUB 920

1010 GOSUB 710

1020 GOSUB 800

1030 PRINT

1040 GOSUB 740

1050 PRINT "PRESENT CONC. ", COXEXP(-K*T)
1060 IF T<>0 THEN 1030

1070 RETURN

1080 GOSUB 92Q

1090 GOSUB 710

1100 PRINT

1110 GOSUB 740

1120 IF T=0 THEN 1160

1130 GOSUB 770

1140 PRINT "RATE CONSTANT",(LOG(C0)-LOG(C))/T
1150 GO TO 1100

L
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1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510

PAGE NO: 45

Chemistry and Physics
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ABSTRACT NO:

51/00-5201/0

PRINT "PRESENT CONC. ",CO

RETURN

GOSUB 920

GOSUB 710

GOsSUB 800

PRINT

GOSUB 770

IF C=0 THEN 1260

PRINT "PRESENT TIME",(LOG(CO)-LOG(C))/K
GO TO 1210

RETURN

GOSUB 920

GOsSuB 800

GOSUB T40

GOSUB 770

PRINT "INITIAL CONC." ,EXP(K*T)*C
RETURN

GOSUB g40

GOSUB 710

GOSUB 800

PRINT

GOSUB 740

PRINT "PRESENT CONC.",1/(K¥T+1/CO)
IF T<>0 THEN 1360

RETURN

GOSUB 940

GOSUB 710

PRINT

GOSUB 740

IF T=0 THEN 1490

GOSUB 770

PRINT "RATE CONCENTRATION",(1/C-1/C0)/T
GO TO 1430

RETURN

GOSUB 940

GOsSuB 710
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TITLE

Chemistry and Physics 51/00-5201/0
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1 REM ¥*¥ 51/00-5201/0 ¥¥**
2 REM PECKHAM TEXTBOOK
3 REM AUTHOR: DR. P.C. HOLMAN

100 INIT

101 FIND 15

102 APPEND 350

110 LET P1=0

120 PAGE

130 W=750

140 V=150

180 PRINT "JJ THE UNIVERSITY OF WISCONSIN-STEVENS POINT"
190 PRINT "GGGGGGGGGGGGGGGGGG"

220 PRINT "JJJJJ" |
230 PRINT " KRRE RF O RRR XXE O RRRRER O REXRRN AXEXX 0

2U0 PRINT " ERREER XXEE XRE ¥X  XRRREE  RREEXX  AXEREXE 0
250 PRINT " BEORRORNE XXX XX *% *% #¥% X% n
260 PRINT " ETINE T TN T SN T 1 %% *% %% X% n
270 PRINT " FTE T TR T IR T R T ) *% *% E% X% "
280 PRINT v HREREE  XH R XX RNRREE O RRNRXEK XX XX "
290 PRINT " REXE  ONER  RE AN RRRNRX  XRXNER XXX XX 0

310 FOR I=1 TO W

320 NEXT I

330 PRINT "JJdJJ"

331 PRINT " HERBERT D. PECKHAMJ"

332 PRINT " 'COMPUTERS, BASICS, AND PHYSICS'J"
333 PRINT " ADDISON AND WESLEY PUBLISHING CO."
340 FOR I=1 TO 1000

3471 NEXT I

350 REM* SECOND FILE STARTS HERE

L
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1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870

| —

GOSUB 800

PRINT

GOSUB 770

IF C=0 THEN 1580

PRINT "PRESENT TIME",(1/C-1/CO)/K

GO TO 1530

RETURN

GOSUB 940

GOsSUB 800

GOSUB 740

GOSUB 770

PRINT "INITIAL CONC. ",1/C-K¥*T

RETURN

GOSUB 960

GOSUB 530

GOSUB 800

PRINT

GOSUB 740

LET X=AO*(1-EXP(K*T*(A0-B0)))/(1-A0/BO*EXP (K*T*(A0+B0)))
GOSUB 620

IF T<>0 THEN 1680 I
RETURN

GOSUB 960

GOSUB 530

PRINT

GOSUB 680

IF X=0 THEN 1830

GOSUB 740

GOSUB 630

PRINT "RATE CONSTANT",LOG(BO*(AO-X)/A0/(B0-X))/(T*(A0-BO))
GO TO 1760

RETURN I
GOSUB 960

GOSUB 530
GOSUB 800
PRINT
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1880
1890
1900
1910
1920

1930
1940

1950

L
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GOSUB 680

GOSUB 630 ' '

PRINT "PRSENT TIME",LOG(BO*(AO-X)/A0/(BO-X))/(K*(A0-BO))
IF X<>0 THEN 1870

RETURN

REM
REM

END

000-6405-02

TEKTRONIX 4051 PROGRAM

£



350

351
355
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
605
610
620
630
640
650

L

TITLE

PAGE NO: 49

Chemistry and Physics
Textbook Problems Adapted to 4051 BASIC

ABSTRACT NO:

51/00-5201/0

REM* SECOND FILE STARTS HERE

LET P1=0
GOSUB 4550
PRINT

PRINT " 1
PRINT

PRINT " 2
PRINT

PRINT " 3
PRINT
PRINT "
PRINT
PRINT "
PRINT
PRINT "
PRINT
PRINT "
PRINT
PRINT "
PRINT
PRINT "
PRINT
PRINT " 10
PRINT
PRINT" 11
PRINT

GOSUB 4650
GOSUB 4550
PRINT

PRINT " 12
PRINT

PRINT " 13
PRINT

PRINT " 14

65-67
117-120
108-116
181-187
139-144

49- 60

16- 18

73- 80

O o N O W,

63- 65
19- 20
43- 4y

172-173
158-161
156-158

BESSEL
CIR.AY
D.H.O.
EIGEN
E.P.D.
F.D.
G.C.D.
IATI
INTPTN
L.NO.
L.SQRS

LORENZ
MATFUN

MATMAT

BESSEL FUNCTION"

CIRCUIT ANALYSIS"

DAMP. HARMONIC OSCILLATOR"
EIGENVALUES & VECTORS"
ELL. PARTICLE DIFFER."
FINITE DIFF."

GREATEST COMMON DIVISOR"
INTEGRATING A TABBED FUN."
INTERPOLATION"

LARGEST NUMBER"

LEAST SQUARES"

LORENZ CONTRACTIONS"
MATRIX FUNCTIONS"
MATRIX MATHEMATICS"
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Textbook Problems Adapted to 4051 BASIC

ABSTRACT NO:

51/00-5201/0

660 PRINT -
670 PRINT " 15 214-215  MEANSD CAL. MEAN & STD. DEV."
680 PRINT
690 PRINT " 16 206-207 M.C.IN. MONTE CARLO INTEGRATION"
700 PRINT
710 PRINT ® 17 208-210 M.C.SN. LAPLACE'S EQUATION"
720 PRINT
730 PRINT " 18 112-116  0SCI OSCILLATOR"
740 PRINT
750 PRINT " 19 141,306  PAR.DF PARTICLE DIFFUSION"
760 PRINT
770 PRINT ¥ 20 122,278  PENDLM PENDULUM"
780 PRINT
790 PRINT * 21 47- 48  POTMAP POTENTIAL MAP"
800 PRINT
810 PRINT * 22 73- 75  PRBINT PROBABILITY INTREGRAL"
820 PRINT
830 PRINT " 23 4o- 41 PROMOT PROJECTILE MOTION"
840 PRINT
850 GOSUB 4650
860 GCSUB 4550
865 PRINT
870 PRINT " 24 75- 78  RADINT RADIANCY INTEGRAL"
880 PRINT
890 PRINT " 25 200,211 RNWK I ONE DIM. RANDOM WALK"
900 PRINT
910 PRINT " 26 199-203  RNWKII TWO DIM. RANDOM WALK"
920 PRINT
930 PRINT " 27 220-222  REGANY REGRESSION ANALYSIS"
940 PRINT
950 PRINT " 28 126,286  ROCKET LAUNCHES A ROCKET"
960 PRINT
970 PRINT " 29 18, 30 SIM.EQ SIMULTANEOUS EQUATIONS"
980 PRINT :
990 PRINT " 30 93-101  SLIBOD SLIDING BODY SIMULATIONM"
1000 PRINT
L
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TITLE

ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

1010
1020
1030
1040
1050
1060
107¢C
1080

1090
1100

1110
2140

2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
4520
4530
4540

4550

4560
4570
4580
4590

L

PRINT " 31 203-205  STASIM STATISTICAL SIMULATION"
gg%ﬁ% "o32 - 21,256  SQRSQ. SQUARE ROOTS & SQUARES"
;g§gg "33 191-192  TRACER TRACES AN OPTICAL RAY"
Zgigi "3y 151,291  VIBSIG VIBRATING STRING"

REM
REM

GOSUB 4650
REM

PRINT "YOU HAVE NOT SELECTED A PROGRAM TO RUN. IF YOU WANT TO "
PRINT "GO THRU THE DIRECTORY AGAIN TYPE IN 1. IF NOT"
PRINT "TYPE IN O."

PRINT "YOUR RESPONSE ? ";

INPUT P4

IF P4=0 THEN 2230

GO TO 350

LET P1=0

PAGE

END

FOR I=1 TO W

NEXT I

RETURN

REM * HEADING ROUTINE

PAGE

LET P1=P1#1

PRINT"""SOFTWARE SYSTEM";
PRINT " PAGE ";P1;" OF 3"
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TITLE ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

4600 PRINT

4610 PRINT "™ ™, v DIRECTORYH™

4620 PRINT

4630 PRINT "  FILE PAGE(S) NAME ",

4631 PRINT " DESCRIPTION" ‘

4632 FOR T=1 TO 10

4633 PRINT "K DESCRIPTION"
4635 NEXT T -

4640 RETURN

4650 REM * PAGE QUESTIONS
4660 PRINT

4680 PRINT "NO) ";
4690 INPUT P2

4700 IF P2=1 THEN 4720
4710 RETURN

4720 PRINT " WHAT NUMBER DO YOU WANT? ";
4730 INPUT P3

4740 LET F3=P3+15

4750 FIND F3

4760 OLD

4770 RUN

4780 LIST

L

4670 PRINT "DO YOU WANT TO RUN A PROGRAM FROM THIS PAGE?(1-YES,0-";
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TITLE ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

| e E———— _— —

100 INIT
110 REM * BESSEL ** MICHAEL VOICA

120 PAGE

130 PRINT "BESSEL FN DERIVATIVE"

140 GOSUB 500

150 PRINT

160 PRINT "HOW MANY POINTS ARE YOU GOING TO INPUT"
170 INPUT T9

180 IF T9<=3 THEN 640

190 PRINT "ENTER YOUR ";T9;" J VALUES"

200 PRINT

210 PRINT

220 DIM J(T9),K(T9),L(T9)

230 INPUT J

240 PAGE

250 PRINT

260 PRINT "YOUR BESSEL'S TABLE IS AS FOLLOWS:"
270 PRINT

280 PRINT

290 PRINT " X","™ J(X)"," J1(X)","m J2(x)"
300 PRINT

310 PRINT

320 LET K(1)=(-3*J(1)+4*J(2)-J(3))/0.2

330 LET L(1)=(2*%J(1)-5%*J(2)+4*J(3)-J(4))/0.01
340 FOR I=2 TO T9-1

350 LET K(I)=(J(I+1)-J(I-1))/0.2

360 LET L(I)=(J(I-1)-2%J(I1)+J(I+1))/0.01
370 NEXT I

380 LET K(T9)=(3*J(T9)-U*J(T9-1)+J(T9-2))/0.2
390 LET L(T9)=(2*J(T9)-5*J(T9-1)+4*J(T9-2)-J(T9-3))/0.01
400 FOR I=1 TO T9

110 PRINT 1/10,J(1),K(1),L(I)

420 NEXT I

430 PRINT

L
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TITLE : ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC :

440 PRINT "DO YOU WISH TO TRY AGAIN.(1=YES,0=NO)"
450 INPUT TS

460 IF T5=1 THEN 120

470 IF T5<>0 THEN 440

480 FIND 15

490 OLD

500 PRINT

520 PRINT " OF A WELL BEHAVED FUNCTION THAT IS DIFFICULT TO COMPUTE."

530 PRINT

540 PRINT "YOU WILL ONLY BE ASKED TO INPUT:"

550 PRINT " 1-THE NO. OF POINTS YOU WISH TO INPUT"
560 PRINT " 2-YOUR POINTS"

570 PRINT

580 PRINT

590 PRINT "WHEN YOU ARE READY TO CONTINUE, HIT RETURN"
600 INPUT 0%

610 PAGE

620 PRINT

630 RETURN

640 PRINT "YOU NUMBER MUST BE AT LEAST 4"

650 GO TO 160

| —

510 PRINT "A BESSEL FUNCTION IS USED IN PHYSICS TO COMPUTE DERIVATIVES"

N

N
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ABSTRACT NO:
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100
110

120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430

INIT
REM

PAGE

GOSUB
PRINT
PAGE

PRINT
INPUT
PRINT
PRINT
INPUT
PRINT
PRINT
INPUT
PRINT
PRINT
INPUT
PRINT
PRINT
PRINT
INPUT
PRINT
PRINT
INPUT

580

"INPUT THE VALUE FOR THE BREAKER(E,IN VOLTS)"
E

"INPUT THE VALUE FOR THE FIRST RESISITOR(L, IN HENRYS)"
L

"INPUT YOUR AMOUNT OF OHMS(a)"
A

"INPUT YOUR OHMS/AMPT2(b)"
B

"INPUT HOW YOU WANT TIME PRINTED(eg: .1 OF A SECOND WOULD"
"PRINT YOUR TABLE IN TENTHS OF A SEC.)"
D

"INPUT THE AMOUNT OF SECONDS YOU WISH THE CIRCUIT TO RUN"
T2

LET I1=0

PAGE

PRINT
PRINT
PRINT
PRINT

"TIME" ,"CURRENT"
"(SEC)"," (AMPERES)"

FOR T=0 TO T2 STEP D
PRINT T,I1
LET K1-E/L-B*I1’3/L-A*I1/L
LET K2=E/L-B¥*(I1+0. 5*K1*D)'3/L-A*(I1+O 5¥K1*D)/L
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440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790

| -

TITLE

PAGE NO: 56

ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

LET K3=E/L-B*¥(I1+0.5%K2%¥D)T3/L-A*(I11+0.5%D)/L
LET KU=E/L-B¥(I1+K3*D)7T3/L-A*(I1+K3*D)/L
LET I2=I1+D¥(K1+2¥K2+2¥K3+K4)/6
LET I1=I2
NEXT T
PRINT
PRINT " DO YOU WANT TO DO ANOTHER? YES OR NO ";
INPUT E$
IF E$="YES" OR E$="Y" THEN 150
IF E$="NO" OR E$="N" THEN 560

PRINT "ANSWER YES OR NO!"

GO TO 510

FIND 15

OLD

PRINT "THIS PROGRAM IS A CIRCUIT ANALYSIS, USING THE RUNGE KUTTA"
PRINT "METHOD. THE PROGRAM WILL PRINT OUT THE TIME(SEC.) AS"

PRINT "WELL AS THE CURRENT(AMPS.)AT THAT GIVEN TIME."

PRINT "THE CIRCUIT USED IN THE PROGRAM IS A SIMPLE BOX CIRCUIT"
PRINT "WITH TWO RESISTORS, ONE BREAKER, AND A SWITCH."

PRINT

PRINT "KUTTA'S EQUATIONS ARE AS FOLLOWS"

PRINT " 1)R=a+bi2"

PRINT " 2)E=L(di/dt)-(a+bi2)i=0"

PRINT * 3)di/de=(E/L)~((b/L)1i3)-((a/L)i)"

PRINT

PRINT "NOTE:"

PRINT " 1)a IS A CONSTANT(VOLTAGE IN OHMS)"
PRINT " 2)b IS A CONSTANT(OHMS/AMPT2)"

PRINT " 3)L IS THE FIRST RESISTOR(PARAMETER IN HENRYS)"
PRINT " 4)R IS THE SECOND RESISTOR"

PRINT " 5)E IS THE BREAKER(PARAMETER IN VOLTS)"
PRINT " 6)i IS A CONSTANT"

PRINT

PRINT "WHEN YOU ARE READY, HIT RETURN"

INPUT Y$

PAGE
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Chemistry and Physics 51/00-5201/0
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800 RETURN

| -
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TITLE

ABSTRACT NO:

Chemistry and Physics ’ 51/00-5201/0

Textbook Praoblems Adapted to 4051 BASIC

100 INIT
110 REM*DAMPED HARMONIC OSCILLATOR ** MICHAEL VOICA
120 PAGE
130 GOSUB 1250
140 PAGE
150 PRINT "WHICH APPROACH DO YOU DESIRE:"
160 PRINT " 1-EULER'S METHOD"
170 PRINT " 2-ADVANCED EULER'S METHOD"
180 PRINT * 3-RUNGE KUTTA METHOD"
190 PRINT
200 PRINT " PLEASE ENTER 1,2, OR 3"
210 INPUT R
220 IF R>3 GR R<1 THEN 200
230 GO TO R OF 240,610,880
240 PAGE
250 PRINT
260 PRINT
270 PRINT "ENTER THE MASS OF THE OBJECT(IN GRAMS)"
280 INPUT M
290 PRINT "ENTER THE FORCE IMPOSED ON THE OBJECT(DYNES SEC./CM)"
300 INPUT K
310 PRINT "ENTER THE LENGTH OF THE RUN(IN SEC.)"
320 INPUT C
330 PRINT "ENTER THE DAMPING FORCE (DYNES SEC./CM)"
340 INPUT XO
350 PRINT "ENTER THE- INITIAL POSITION"
360 INPUT VO
370 PRINT "ENTER HOW YOU WISH TABLE PRINTED(O0.1 SEC., 1 SEC.,ETC)"
380 INPUT D
390 LET X1=XO
400 LET V1=VO
410 FOR T=0 TO 2 STEP D
420 LET Z1=X14V1¥D
430 LET Z2=V1+(-C*V1/M-K¥X1/M)*D
i
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Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

440 LET X2=X1+0.5¥(V1+22)*D

u50 LET V2=V140.5%(-C*¥V1/M-K¥X1/M+(-C*Z2/M-K*Z1/M))*D
460 LET X1=X2

470 LET Vi=Ve

480 NEXT T

490 PRINT

500 PRINT

510 PRINT "AT T=2 SEC. THE DISPLACEMENT =";X1;" CM"
520 PRINT

530 PRINT " DO YOU WISH TO DO ANOTHER ? YES OR NO ";
540 INPUT E$

550 IF E$="YES" OR E$="Y" THEN 140

560 IF E$="NO" OR E$="N" THEN 590

570 PRINT "ANSWER YES OR NO!"

580 GO TO 540

590 FIND 15

600 OLD

610 PAGE

620 PRINT "ENTER THE MASS OF THE OBJECT(IN GRAMS)"
630 PRINT ‘

640 INPUT M

650 PRINT "ENTER THE FORCE IMPOSED ON THE OBJECT(DYNES SEC./CM)"
660 INPUT K

670 PRINT "ENTER THE LENGTH OF THE RUN(IN SEC.)"
680 INPUT C

690 PRINT "ENTER THE DAMPING FORCE (DYNES SEC./CM)"
700 INPUT XO

710 PRINT "ENTER THE INITIAL POSITION"

720 INPUT VO

730 PRINT “ENTER HOW YOU WISH TABLE PRINTED(.1 SEC., 1 SEC.,ETC)"
T40 INPUT D

750 LET X1=XO

760 LET V1=VO

770 PAGE

780 PRINT "TIME","VELOCITY","POSITION"

790 PRINT

| S—
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TITLE

ABSTRACT NO:

Chemistry and Physics 51/00-5201/0

Textbook Problems Adapted to 4051 BASIC

800 FOR T=0 TO 2 STEP D
810 PRINT T,V1,X1
820  LET X2=X1+V1*D
830  LET V2=V1+(=CRV1/M-K*X1/M)*D
840 LET X1=X2
850  LET V1=V2
860 NEXT T
870 GO TO 520
880 PAGE
890 PRINT
900 PRINT "ENTER THE MASS OF THE OBJECT(IN GRAMS)"
910 INPUT M
920 PRINT "ENTER THE FORCE IMPOSED ON THE OBJECT(DYNES SEC./CM)"
930 INPUT K |
04O PRINT "EMTER THE LENGTH OF THE RUN(IN SEC.)"
950 INPUT C
960 PRINT "ENTER THE DAMPING FORCE (DYNES SEC./CM)™
970 INPUT XO
980 PRINT "ENTER THE INITIAL POSITION"
990 INPUT VO
1000 PRINT "ENTER HOW YOU WISH TABLE PRINTED(O.1 SEC., 1 SEC.,ECT)"
1010 INPUT D
1020 LET X1=X0
1030 LET V1=V0
1040 PRINT
1050 PAGE
1060 PRINT "TIME","POSITION","ERROR"
1070 FOR T=0 TO 2 STEP D
1080 LET W=SQR(99)/10
1090 LET X=EXP(=T/10)*(10*%COS(W*T)+1/W*¥SIN(W¥T))
1100 PRINT T,X1,-X
1110 LET K1=V1
1120 LET L1=-C*¥V1/M-K*X1/M
1130 LET K2=V1+D*L1/2
1140 LET L2=~C*(V14D¥L1/2)/M-K*(X14D*K1/2)/M
1150 LET K3=V1+D*L2/2
l?;:&ems.oz TEKTRONIX 4051 PROGRAM
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1160
1170
1180
1190
1200
1210
1220
1230
1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350

LET L3=-C*(V1+D¥L2/2)/M-K*¥(X1+D¥*K2/2)/M
LET K4=V1+D¥*L3
LET L4=-C*(V1+D¥L3)/M-K*(X1+D¥K3)/M
LET X2=X1+D¥*(K1+2¥K2+2*K3+K4)/6
LET V2=V1+D*(L1+2¥L2+2*¥L3+L4)/6
LET X1=X2
LET Vi=v2e
NEXT T

GO TO
PRINT
PRINT
PRINT
PRINT
PRI "
PRINT
PRINT
PRINT
INPUT
PAGE

520
"THIS PROGRAM SOLVES SECOND ORDER EQUATIONS, USING EITHER"
"EULERS METHOD, WHICH IS LEAST ACCURATE, THE IMPROVED EULER"
"METHOD,WHICH IS BETTER, OR THE KUTTA METHOD, WHICH IS THE "
"BEST."

THIS PROGRAM DETRMINES HOW FAST AND AT WHAT LOCATION AN "
"OBJECT WILL BE FROM ITS ORIGIN AT A GIVEN TIME(T)."

"WHEN YOU ARE READY TO CONTINUE, HIT RETURN."
Z3$

RETURN
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TITLE ABSTRACT NO:

Chemistry and Physics | 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

Sz i

100 INIT
110 REM * EIGENVALUES AND EIGENVECTORS ¥** MICHAEL VOICA

120 PAGE
130 GOSUB 750

140 PAGE

150 INIT

160 PRI "INPUT THE SIZE OF YOUR SQUARE MATRIX(ONLY ONE ENTRY REQUIRED)"
170 INPUT N

180 DIM A(N,N),B(N,N),X(N,1),Y(N,1)

190 PRINT "JJ"

200 PRINT "INPUT MATRIX A"

210 INPUT A

220 LET S=0

230 LET K1=0

240 LET K2=K1

250 LET K3=K2

260 LET K=1

270 LET
280 LET
290 LET
300 LET MPY X

310 IF Y(N,1)=0 THEN 330

320 GO TO 340

330 LET Y(N,1)=1.0E-3

340 FOR I=1 TO N-1

350 LET Y(I,1)=Y(I,1)/Y(N,1)
360 NEXT I

370 LET K3:=K2

380 LET K2=K1

390 LET K1=K

400 LET K=Y(N,1)

410 LET Y(N,1)=1

420 IF ABS(K-K3)=0 THEN 450

430 LET X=Y

= 00w <

ioouon

=0 O -
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TITLE
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440
450
460
u70
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790

GO TO 300
IF S=1 THEN 580
PAGE
PRINT
PRINT "ESTIMATE OF LARGEST EIGENVALUE IS ";K
PRINT
PRINT "CORRESPONDING EIGENVECTOR IS "
FOR I=1 TO N
PRINT Y(I,1)
NEXT I
LET B=INV(A)
LET A=B
LET S=1
GO TO 270
PRINT
PRINT
PRINT "ESTIMATE OF SMALLEST EIGENVALUE IS ";1/K
PRINT
PRINT "CORRESPONDING EIGENVECTOR IS "
FOR I=1 TO N
PRINT Y(I,1)
NEXT I
PRINT "JJ"
PRINT "DO YOU WANT TO TRY AGAIN(YES OR NO)"
INPUT S$
IF S$="YES" OR S$="Y" THEN 140
IF S$="NO" OR S$="N" THEN 730
PRINT "ANSWER YES CR NO!!!"
GO TO 680
FIND 15
OLD
PRINT "EIGENVALUES & EIGENVECTORS"
PRINT " "
PRINT "JJ"
PRINT " THIS PROGRAM TAKES A GIVEN MATRIX(A, WHICH YOU WILL INPUT)"
PRINT "AND FINDS THE LARGEST AND SMALLEST EIGENVALUES AS WELL AS"
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o R R e
800 PRINT "THE CORRESPONDING EIGENVECTORS. THE PROGRAM USES THE"
810 PRINT "ITERATIVE METHODS DEFINED IN EQUATIONS 8-31(Pg. 175)"
820 PRINT "AND 8-32(Pg.177). AS CRITERIA FOR CONVERGENCE, THE PROGRAM"
830 PRINT "WILL SAY THAT IF THERE IS NO CHANGE IN FOUR SUCCESSIVE"
840 PRINT "k AND g VALUES (SEE EQUATIONS 8-31, AND 8-32), THE PROCESS"
850 PRINT "IS SAID TO CONVERGE."
860 PRINT
870 PRINT " BESIDES INPUTTING MATRIX A, YOU WILL ALSO BE ASKED TO"
880 PRINT "INPUT THE SIZE OF MATRIX A. SINCE THIS MATRIX MUST BE A"
890 PRINT "PERFECT SQUARE (eq:3x3,4xk4,etc.), THE COMPUTER WILL ASK FOR"
Q00 PRINT "ONLY ONE NUMBER (eq:FOR 3X3 INPUT 3). IF MORE THAN ONE"
910 PRINT "NUMBER IS LOADED IN, EVERY NUMBER AFTER THE FIRST WILL BE"
920 PRINT "LOADED IN MATRIX A."
930 PRINT "JJ"
G40 PRINT "WHEN YOU ARE READY TO CONTINUE, HIT RETURN"
950 INPUT G$
960 RETURN

-
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100
110

120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430

L_

INIT
REM

PAGE
GOSUB 600
PAGE
INIT
PRINT "ENTER THE SIZE OF THE 2 DIMENSIONAL GRID(eq:8,8)"
INPUT A7,A8
DIM V(AT7,A8)
PRINT
LET A6=AT*A8
PRINT "INPUT YOUR ";A6;" VALUES FOR YOUR GRID."
PRINT
INPUT V
LET K=0
LET S=0
FOR I=2 TO A7-1
FOR J=2 TO A8-1
LET D=(V(I+1,J)+V(I,d+1)+V(I-1,J)+V(I,J-1)-L4*V(I,J))/4
LET S=S+ABS(D)
LET V(I,J)=V(I,J)+D
NEXT J
NEXT I
LET K=K+1
IF S>2 THEN 250
PAGE
PRINT
PRINT "TABLE OF VALUES OF THE ELECTROSTATIC POTENTIAL"™
PRINT " "
PRINT ’
FOR I=1 TO A7
FOR J=1 TO A8
PRINT USING 430:INT(V(I,J))
IMAGE 3D,5X,S
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TITLE

440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
€20
630
640
650

PAGE NO: 66

ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

NEXT J
PRINT
PRINT
NEXT I
PRINT
PRINT
PRINT
PRINT "NUMBER OF PASSES FOR CONVERGENCE = ;K
PRINT "DO YOU WISH TO TRY AGAIN(YES OR NO)"
INPUT A%

IF A$="YES" OR A$="Y" THEN 140

IF A$="NO" OR A$="N" THEN 580

PRINT "PLEASE ANSWER YES OR NOY

GO TO 530

FIND 15

OLD

PRINT

PRINT "ELECTROSTATIC POTENTIAL GRID"
PRINT " "
PRINT

PRINT "THIS IS A PROGRAM THAT WORKS OUT AN ELECTROSTATIC POTENTIAL"

PRINT "GRID, AS WELL AS STATING THE NUMBER OF PASSES THAT WERE "

660 PRINT "REQUIRED IN THE CONVERGENCE. YOU WILL BE ASKED TO DIMENSION"
670 PRINT "THE GRID TO THE SIZE YOU WANT, AND WILL THEN BE ASKED TO "
680 PRINT "INPUT THE GRID VALUES."
690 PRINT "THE MACHINE WILL ASK FOR INFORMATION AS IT IS REQUIRED."
700 PRINT
710 PRINT "NOTE:"
720 PRINT " THIS PROGRAM CAN TAKE 90 SECONDS TO RUN AFTER INPUTTING"
730 PRINT "THE GRID VALUES."
T4O PRINT
750 PRINT "WHEN YOU ARE READY TO CONTINUE, HIT RETURN"
760 INPUT Y$
770 RETURN
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100 INIT

110 REM* FINITE DIFFERENCES ** MICHAEL VOICA

120 PAGE

130 GOSUB 470

140 PAGE

150 INIT

160 PRINT "INPUT THE NO. OF RUNS YOU WANT "
170 INPUT N

180 LET N=N+3

190 DIM X(N)

200 IF N>1 THEN 230

210 PRINT "YOU MUST HAVE AT LEAST 1 RUN. "
220 GO TO 170

230 PAGE

240 PRINT "FOR X=1 TO ";N-3

250 PRINT

260 PRINT

270 PRINT

280 PRINT " SIN(X)"™," 1st DIFF."," 2nd DIFF."," 3rd DIFF."
290 PRINT

300 FOR I=1 TO N

310 LET X(I)=SIN(I/10)

320 NEXT I

330 FOR I=1 TO N-3

340 LET D1=X(I)-X(I+1)

350 LET D2=X(I)-2¥X(I+1)+X(I+2)

360 LET D3==X(I)+3*X(I+1)-3*¥X(I+2)+X(I+3)
370 PRINT X(I),D1,D2,D3

380 NEXT I

390 PRINT

400 PRINT " DO YOU WANT TO TRY ANOTHER ? YES OR NO ";
410 INPUT E$

420 IF E$="YES" OR E$="Y" THEN 140

430 IF E$="NO" OR E$="N" THEN 450

&
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PAGE NO: 68

TITLE

440
450
460
u70
u80
490
500
510
520
530
540
550
560

Chemistry and Physics 51/00-5201/0 —
Textbook Problems Adapted to 4051 BASIC : -

R i S

ABSTRACT NO:

PRINT " ANSWER YES OR NO !"

FIND 15

OLD

PRINT

PRINT "THIS PROGRAM FINDS THE SIN(X) AND THE 1st, 2nd AND 3rd"
PRINT "FORWARD DIFFERENCES. YOU WILL BE ALLOWED TO INPUT"
PRINT "THE NUMBER OF LOOPS, WITH EACH LOOP INCREASING X BY 0.1."
PRINT

PRINT

PRINT "WHEN YOU ARE READY, HIT RETURN."

INPUT W$

PAGE

RETURN
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PAGE NO: 69

TITLE

ABSTRACT NO:

Chemistry and Physics ' 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

100 INIT

110

120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430

REM* GREATEST COMMON DIVISOR ** MICHAEL VOICA

PAGE
PRINT "GREATEST COMMON DIVISOR "
GOSUB 680
LET N3=0
PAGE
PRINT "INPUT THE AMOUNT OF NUMBERS THAT ARE GOING TO BE TESTED."
INPUT NY
DIM A(N4)
PRINT
PRINT
PRINT "INPUT YOUR ";N4;" VALUES"
PRINT "ENTER FIRST VALUE, THEN HIT RETURN"
LET N3=N3+1
INPUT A(N3)
IF N3>N4 THEN 320
IF N3+1=N4 THEN 300
PRINT "ENTER YOUR NEXT VALUE, AND HIT RETURN."
GO TO 240
PRINT "ENTER THE LAST VALUE, HIT RETURN AND WAIT."
INPUT A(NY)
PRINT
FOR T4=1 TO 160000
FOR I=2 TO N4
IF A(I-1)<=A(I) THEN 370
GO TO 390
IF ACI-1)>0 THEN 430
GO TO 470
LET C=A(I)
LET A(I)=A(I-1)
LET A(I-1)=C
GO TO 370
LET A(I)=A(I)-A(I-1)
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PAGE NO: 70

TITLE

Chemistry and Physics ,
Textbook Problems Adapted to 4051 BASIC

ABSTRACT NO:

51/00-5201/0

440
450
460
470
480
490
500
510
520
530
540
550

560

570
580
590
600
610
620
630
640
650
660
670
680
690
700
710

720
730
740
750
760
770

NEXT I
NEXT I4
IF N4=2 AND A(1)>0 THEN 520
IF A(2)>0 THEN 520
LET A(2)=A(2)+1
IF N4>2 THEN 510
GO TO 520
LET I=A(1)-A(2)
IF NU>2 THEN 550
PRINT A(2);
GO TO 560
PRINT A(1);

REM

PRINT ™ IS THE GREATEST COMMCON DIVISOR "
PRINT

PRINT

PRINT "DO YOU WISH TO TRY AGAIN(YES OR NO)"
INPUT G$

IF G$="YES" OR G$="Y" THEN 150

IF G$="NO" OR G$="N" THEN 660

PRINT "PLEASE ANSWER YES OR NO!"

GO TO 610

FIND 15

OLD

PRINT

PRINT "THIS PROGRAM DETERMINES THE GREATEST COMMON DIVISOR FOR"

PRINT "A SERIES OF NUMBERS. YOU WILL BE ASKED TO FIRST INPUT"
PRINT "THE AMOUNT OF NUMBERS YOU WISH TO TEST, THEN THE NUMBERS"
PRINT "THEMSELVES. THE MACHINE WILL THEN RETURN THE GREATEST"

PRINT "COMMON DIVISOR."
PRINT
PRINT

PRINT "HIT RETURN WHEN YOU ARE READY TO CONTINUE."

INPUT E$

© 000-6405-02
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PAGE NO: 71
TITLE ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

780 PAGE
790 RETURN
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PAGE NO: 72

TITLE

Chemistry and Physics

100

110

120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430

Textbook Problems Adapted to 4051 BASIC

ABSTRACT NO:

51/00-5201/0

INIT

REM ** INTEGRATING A TABULATED FUNCTION ** MICHAEL VOICA

PAGE
GOSUB 540
PRINT

PRINT "ENTER THE NUMBER OF FIGURES WHICH YOU ARE GOING TO INPUT."

INPUT H1
PRINT
PRINT
DIM Y(H1)
LET A=0
LET B=0
PRINT
PRINT *"INPUT YOUR NUMBERS."
FOR I=1 TO H1
INPUT Y(I)
NEXT I
LET A=A+Y(1)+Y(2)
LET B=B+Y{(1)+4¥Y(2)+Y(H1)
FOR I=3 TO H1-1 STEP 2
LET A=A+Y(I)+Y(I+1)
LET B=B+2¥Y(I)+4¥Y(I+1)
NEXT I
LET A1=0D.2%A
LET B1=0.2%B/3
PRINT
PRINT
PRINT "APPROXIMATIONS TO INTEGRAL "
PRINT
PRINT "RECTANGULAR: ";A1
PRINT "PARABOLIC ";B1
PRINT
PRINT

PRINT "DO YOU WISH TO TRY AGAIN(YES OR NO)"
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440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710

L_

TITLE

PAGE NO: 73

ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

INPUT R$

IF R$="YES" OR R$="Y" THEN 480

IF R$="NO" OR R$="N" THEN 520

GO TO 500

PAGE

GO TO 140

PRINT "PLEASE ANSWER YES OR NO!"

GO TO 440

FIND 15

OLD

PRINT

PRINT " THIS PROGRAM USES THE RECTANGULAR RULE(SEE PAGE 70) AND"
PRINT "THE PARABOLIC RULE(SEE PAGE 73) IN ORDER TO EVALUATE THE"
PRINT "INTEGRAL OF THE EQUATION ON PAGE 79. YOU WANT TO COMPARE"
PRINT "TWO APPROXIMATIONS. YOU WILL BE ASKED TO INPUT YOUR "
PRINT "NUMBERS FOR THE EQUATIONS AS GIVEN."

PRINT

PRINT

PRINT "NOTE:"

PRINT " YOU MUST HAVE AT LEAST 9 NUMBERS."

PRINT

PRINT

PRINT "WHEN YOU ARE READY, HIT RETURN."

PRINT

PRINT

INPUT J$

PAGE

RETURN
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PAGE NO: 74

TITLE ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

INIT
110 REM * INTERPOLATION #% MICHAEL VOICA

120 PAGE

130 GOSUB 530

140 PRINT

150 PRINT "INPUT THE NO. OF LOOPS YOU DESIRE"
160 INPUT D5

170 IF D5>6 THEN 200

180 PRINT "YOU MUST HAVE AT LEAST 7 LOOPS!™
190 GO TO 160

200 DIM V(D5)

210 PAGE

220 PRINT

230 PRINT "THE INTERPOLATION TABLE IS:"

240 PRINT "emw "

250 PRINT

260 PRINT

270 PRINT "“TIME","EXACT","LINEAR","QUADRATIC"
280 PRINT "(SEC.)","SOLN.","APPROX","APPROX"
290 PRINT

300 FOR T=1 TO D5-1

310 LET V(T)=10*EXP(~T/20)

320 NEXT T

330 FOR T=3 TO D5-4 STEP 2

340 LET U=(V(T+1)-V(T=1))/2+V(T-1)

350 LET A=(V(T+3)-2%V(T+1)+V(T=1))/4

360 LET B=(V(T+3)=V(T~1))/4

370 LET C=V(T+1) :

380 LET W=A-B+C

390 PRINT T,V(T),U,W

400 NEXT T .

410 PRINT

420 PRINT

430 PRINT "DO YOU WISH TO TRY AGAIN.(YES OR NO)"

B
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PAGE NO: 75
ABSTRACT NO:

TITLE

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

440 INPUT F$

450 IF F$="YES" OR F$="Y" THEN 490

460 IF F$="NO" OR F$="N" THEN 510

470 PRINT "PLEASE ANSWER YES OR NO!"

480 GO TO 440

490 PAGE

500 GO TO 140

510 FIND 15

520 OLD

530 PRINT

540 PRINT "THIS PROGRAM INTERPOLATES THE EQUATIONS ON PAGE 64."
550 PRINT " YOU WILL NOT BE REQUIRED TO FURNISH ANY DATA EXCEPT"
560 PRINT "FOR THE NUMBER OF NUMBERS YOU ARE GOING TO OUTPUT. THE"
570 PRINT "COMPUTER WILL DO THE REST."

580 PRINT

590 PRINT "NOTE:"

600 PRINT " YOU MUST HAVE AT LEAST SEVEN(7) LOOPS."

610 PRINT

620 PRINT

630 PRINT "WHEN YOU ARE READY, HIT RETURN."

640 INPUT J¢

650 PAGE

660 RETURN

-
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PAGE NO: 76

TITLE ABSTRACT NO:

Chemistry and Physics , 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

O

100 INIT
110 REM * LARGEST NUMBER ** MICHAEL VOICA

120 PAGE
130 GOSUB 390

140 PRINT

150 PAGE

160 PRINT "INPUT HOW MANY NUMBERS YOU INTEND TO INPUT"
170 INPUT N

180 DIM X(N)

190 PRINT "INPUT YOUR ";N;" NUMBERS"

200 FOR I=1 TO N

210 INPUT X(I)

220 NEXT I

230 LET L=X(1)

240 FOR I=2 TO N

250 IF L>X(I) THEN 270

260 LET L=X(I)

270 NEXT I

280 PRINT

290 PRINT

300 PRINT "GREATEST VALUE IS ":L

310 PRINT "JJDO YOU WANT TO DO ANOTHER ? YES OR NO ";
320 INPUT ES .

330 IF E$="YES" OR E$="Y" THEN 150

340 IF E$="NO" OR E$="N" THEN 370

350 PRINT "ANSWER YES OR NO!"

360 GO TO 320

370 FIND 15

380 OLD

390 PRINT

400 PRINT

410 PRINT "THIS PROGRAM FINDS THE LARGEST OF A SERIES OF NUMBERS."
420 PRINT "YOU WILL BE ALLOWED TO INPUT BOTH HOW MANY NUMBERS YOU WILL"
430 PRINT "USE, AND WHAT THOSE NUMBERS ARE."
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PAGE NO: 77

TITLE ABSTRACT NO:

‘“ Chemistry and Physics 51/00-5201/0
~ Textbook Problems Adapted to 4051 BASIC

440 PRINT

450 PRINT :

460 PRINT "WHEN YOU ARE READY,HIT RETURN."
470 INPUT F$

480 PAGH

490 RETURN

-
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PAGE NO: 78

TITLE

ABSTRACT NO:

Chemistry and Physics 51/00-5201/0

100

110

120
130
140
150
160
170
180
. 190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430

Textbook Problems Adapted to 4051 BASIC

INIT
REM* LEAST SQUARES PROBLEM ** MICHAEL VOICA

PAGE
PRINT "LEAST SQUARES PROBLEM"
PRINT " "
GOSUB 580
PAGE
PRINT
PRINT
LET $1=0
LET S2=0
LET $3=0
LET S4=0
PRINT "INPUT THE NO. OF SETS OF DATA"
PRINT
INPUT N
PRINT
PRINT
PRINT "INPUT YOUR ";N;" SETS OF DATA, IN ";N;" PAIRS"
PRINT "FIRST YOUR 'M' FACTOR, THEN YOUR 'B' FACTOR FOR THE EQUATION"
PRINT "Y=MX+B"
FOR I=1 TO N
INPUT X,Y
LET S1=S14X
LET S2=S2+Y
LET S3=S3+X*Y
LET SU=SH+XT2
NEXT I
LET $5=5172
LET S6=N*SY
LET A=(S2%SU4-S3%S1)/(S6-S5)
LET B=(N*S3-S1¥S2)/(S6-S5)
PAGE
PRINT "FOR ";N;" SETS OF DATA "
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PAGENO: 79

TITLE ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

440 PRINT "THE LEAST SQUARES LINEAR"

450 PRINT "EQUATION IS"

460 PRINT

470 PRINT IIY=";B;"X";"+";A

480 PRINT

490 PRINT

500 PRINT "DO YOU WISH TO TRY AGAIN(YES OR NO)"

510 INPUT B$

520 IF B$="YES" OR B$="Y" THEN 160

530 IF B$="NO" OR B$="N" THEN 560

540 PRINT "PLEASE ANSWER YES OR NO"

550 GO TO 510

560 FIND 15

570 OLD

580 PRINT

590 PRINT

600 PRINT "THIS PROGRAM SOLVES A SERIES OF LEAST SQUARES EQUATIONS"
610 PRINT "YOU WILL FIRST BE ASKED TO INPUT THE NO. OF EQUATIONS"
620 PRINT "TO BE USED(IN THE FORM OF Y=MX+B, YOU INPUT X AND B)"
630 PRINT "AND THEN INPUT THE POINTS."

640 PRINT

650 PRINT

660 PRINT "WHEN YOU ARE READY TO CONTINUE, HIT RETURN."

670 INPUT H$

680 PAGE

690 RETURN

_
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PAGE NO: 80

TITLE

100

110

120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430

-

Chemistry and Physics
Textbook Problems Adapted to 4051 BASIC

ABSTRACT NO:

51/00-5201/0

INIT

REM* LORENZ CONTRACTION ** MICHAEL VOICA

PAGE
GOSUB 470
PRINT
PRINT
PRINT

PRINT "INPUT YOUR TIME(T=0 IS STARTING,NO. MUST BE SMALLER THAN 1)"

INPUT B
IF B=>1 THEN 170

PRINT "INPUT YOUR FINISHED TIME(MUST BE SMALLER THAN 1)"

INPUT S
IF S=>1 LHEN 200

PRINT "INPUT INTERVAL FOR TABLE(MUST BE SMALLER THAN 1)"

INPUT L1
IF L1=>1 THEN 230
LET L=L1
GOSUB 690
PRINT " v/C" v L/LO"
FOR I=B TO L STEP S
LET X=SQR(1-I*I)
PRINT I,X
NEXT I
IF L=0.99 THEN 390
PRINT L
LET B=L+S/10
LET S=5/10
LET L=L+L/10
GO TO 290
PRINT "DO YOU WISH TO TRY AGAIN.";
PRINT "PLEASE ANSWER YES OR NO"
INPUT S$
IF S$="YES" OR Sg="Y" THEN 170
IF S$="NO" OR S$="N" THEN 450
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PAGE NO: 81

TITLE ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

440 GO TO 400

450 FIND 15

460 OLD

470 PRINT

480 PRINT

490 PRINT "LORENZ CONTRACTION"

500 PRINT " "

510 PRINT

520 PRINT

530 PRINT "THE LORENZ CONTRACTION INDICATES THAT A BODY OF LENGTH Lo"
540 PRINT "MEASURED IN A REFERENCE FRAME AT REST WILL HAVE LENGTH L"
550 PRINT "WHEN MOVING WITH A CONSTANT VELOCITY V IN A DIRECTION"
560 PRINT "ALONG ITS OWN LENGTH, AS MEASURED BY AN OBSERVER AT REST."
570 PRINT "THE VALUE L IS GIVEN IS:"™

580 PRINT " L=Lo*SQR(1-(VT2/CT2))"

590 PRINT

600 PRINT "YOU WILL BE ASKED TO INPUT VALUES FOR STARTING TIME,"
610 PRINT "ENDING TIME, AND INTERVAL BETWEEN PRINTOUTS(IN SEC.)"
620 PRINT "THESE VALUES WILL BE USED TO DETERMINE Lo,V,AND C"

630 PRINT

640 PRINT

650 PRINT "WHEN YOU ARE READY TO CONTINUE, HIT RETURN."

660 INPUT U$

670 PAGE

680 RETURN

690 PAGE

700 PRINT

710 PRINT " YOUR TABLE IS AS FOLLOWS,WITH:"

720 PRINT " 1-V=VELOCITY"

730 PRINT " 2-L=LENGTH"

740 PRINT " 3-C=YOUR OBSERVATION POINT"

750 PRINT " U4-Lo=LENGTH AT REST"

760 PRINT

770 PRINT

780 RETURN

_
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PAGE NO: 82

TITLE ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

100 INIT
110 REM * INVERSE, TRANSPOSE OF A MATRIX (Pg. 163) ** MICHAEL VOICA

120 PAGE
130 GOSUB 530

140 PAGE

150 PRINT

160 PRINT "INPUT YOUR MATRIX SIZE(eq:3,3 = 3X3)"

170 INPUT H

180 INPUT S

190 DIM A(H,S),B(H,S),C(H,S),I(H,S)

200 PRINT "J"," INPUT YOUR MATRIX, NO LARGER THAN 15 X 15"
210 PRINT "INPUTTING EACH NO. BY ROWS., ONE AT A TIME"

220 PRINT "JJ"

230 FOR T=1"TO H

210 FOR Y=1 TO S

250 INPUT A(T,Y)

260 NEXT Y

270 NEXT T

280 LET B=INV(A)

290 PAGE

300 PRINT "INVERSE OF A IS:"
310 PRINT

320 PRINT B;

330 LET C=TRN(A)

340 PRINT

350 PRINT

360 PRINT "THE TRANSPOSE IS"
370 PRINT

380 PRINT C

390 PRINT

400 PRINT

410 LET I=A MPY B

420 PRINT "A*TRANSPOSE(A) IS :"
430 PRINT I

L
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PAGE NO: 83

TITLE

ABSTRACT NO:

Chemistry and Physics 51/00-5201/0

440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650

Textbook Problems Adapted to 4051 BASIC

PRINT
PRINT
INPUT
IF A$=
IF A$=
PRINT
GO TO
FIND 1
OLD

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
INPUT
RETURN

"DO YOU WISH TO TRY ANOTHER(YES OR NO)"
A$

"YES" OR A$="Y" THEN 140

"NO" OR A$="N" THEN 510

"PLEASE ANSWER YES OR NO."

460

5

"THIS PROGRAM CALCULATES THE FOLLOWING:"
" 1-INVERSE OF A GIVEN MATRIX"

" 2-TRANSPOSE OF THAT MATRIX"

" 3-MATRIX MULTIPLIED BY ITS INVERSE"

"YOU WILL BE REQUIRED TO INPUT THE MATRIX SIZE(eq:3,3=3X3)"
"AS WELL AS THE MEMBERS OF THE MATRIX(BY ROWS)"

"WHEN YOU ARE READY TO CONTINUE, HIT RETURN"
J$
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PAGE NO: 84
TITLE ABSTRACT NO:

Chemistry and Physics 51/00-5201/0

Textbook Problems Adapted to 4051 BASIC . N

100 INIT
110 REM * MATRIX MATH (Pg.162) ¥** MICHAEL VOICA

120 PAGE

130 GOSUB 490

140 PAGE

150 PRINT

160 PRINT "INPUT THE DIMENSIONS OF YOUR MATRIX(eq:3,3=3X3)"

170 INPUT V,F

180 DIM A(V,F),B(V,F),C(V,F)

190 PRI "INPUT YOUR FIRST MATRIX,BY ROWS(YOU MUST INPUT ";V*F;" NUMBERS"
200 PRINT

210 INPUT A

220 PRINT

230 PRI "INPUT THE SECOND MATRIX,BY ROWS(YOU MUST INPUT ";V*F;" NUMBERS"
240 PRINT

250 INPUT B —
260 PAGE

270 PRINT

280 LET C=zA+B

290 PRINT "MATRIX A + MATRIX B="

300 PRINT C

310 PRINT

320 PRINT

330 PRINT "MATRIX A - MATRIX B="

340 LET C=A-B

350 PRINT C

360 PRINT

370 PRINT

380 PRINT "MATRIX A * MATRIX B="

390 LET C=A MPY B

400 PRINT C

410 PRINT "DO YOU WISH TO TRY AGAIN(YES OR NO)"
420 INPUT Q3

430 IF Q$="YES" OR Q$="Y" THEN 140

A
Wﬁ

— J
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PAGE NO: 85

TITLE

ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670

IF Q$="NO" OR Q$="N" THEN 470 |
PRINT "PLEASE ANSWER YES OR NO."

GO TO 420

FIND 15

OLD

PRINT

PRINT

PRINT "THIS PROGRAM CALCULATES THE FOLLOWING:"

PRINT " 1-ADDS 2 MATRICES"

PRINT " 2-SUBTRACTS TWO MATRICES"

PRINT " 3-MULTIPLIES TWO MATRICES"

PRINT

PRINT "YOU WILL BE REQUIRED TO SPECIFY THE MATRIX SIZE(eq:3,3=3x3)"
PRINT "AND THE MATRICES THEMSELVES, INPUTTING BY ROWS"

PRINT

PRINT "NOTE:"

PRINT " YOU MUST INPUT THE ENTIRE ARRAY. IF YOU DIMENSION THE "
PRINT "ARRAY 3X3, YOU MUST INPUT 9 NUMBERS"

PRINT

PRINT

PRINT "WHEN YOU ARE READY TO CONTINUE, HIT RETURN"

INPUT B$

PAGE

RETURN

000-6405-02

TEKTRONIX 4051 PROGRAM



PAGE NO: 86

TITLE _ ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

100 INIT
110 REM * MEAN AND STAND. DEVIATION(Pg. 219) ** MICHAEL VOICA

120 PAGE

130 GOSUB 430

140 PAGE

150 LET N=0O

160 LET S1=0

170 LET Se=0

180 PRINT "INPUT YOUR VALUES."

190 PRINT '""REMEMBER, FOR NUMBERS OVER 1000 USE FLOATING POINT"
200 PRINT "WHEN YOU ARE THROUGH ENTER 9999"
210 INPUT X

220 IF X=9959 THEN 270

230 LET N=N+1

240 LET S1=S1+X

250 LET S2=S2+X*X

260 GO TO 210

270 LET M=S1/N

280 LET S=SQR((N¥S2-S1¥31)/(N¥(N-1)))

290 LET P=0.67U45%3

300 PAGE

210 PRINT "JJJJJdJdJJddJddddd”

320 PRINT " MEAN= ";M;"J"

330 PRINT " STANDARD DEVIATION=";S;"J"
340 PRINT " POSSIBLE ERROR=";P;"JJJJJ"

350 PRINT "DO YOU WANT TO DO ANOTHER ? YES OR NO ";
360 INPUT E$

370 IF E$="YES" OR E$="Y" THEN 140

380 IF E$="NO" OR E$="N" THEN 410

390 PRINT "™ ANSWER YES OR NO "

400 GO TO 360

410 FIND 15

420 OLD

430 PRINT

-
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PAGE NO: 87

TITLE

ABSTRACT NO:

Chemistry and Physics : 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

440 PRINT
450 PRINT
460 PRINT
470 PRINT
480 PRINT
490 PRINT
500 PRINT
510 PRINT
520 PRINT
530 PRINT
540 PRINT
550 INPUT
560 PAGE

—_

" THIS PROGRAM DETERMINES THE MEAN AND STANDARD DEVIATION"
"FOR A SERIES COF NUMBERS,WHICH YOU INPUT"

"YOU ARE ALLOWED TO INPUT AN UNLIMITED AMOUNT OF NUMBERS"
"Up TO 1000. IF YOUR NUMBER IS LARGER, USE FLOATING POINT"
"(eg:1.23E05=123000)"

"WHEN YOU HAVE INPUT ALL YOUR NUMBERS, INPUT "
"THE VALUE 9999."

"WHEN YOU ARE READY TO CONTINUE, HIT RETURN"
B$

570 RETURN
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PAGE NO: 88

100

110

120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430

i

TITLE

ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

INIT
REM* MONTE CARLO INTEGRATION ** MICHAEL VOICA

PAGE
GOSUB 460
PAGE
PRINT
PRINT
PRINT "PLEASE STAND BY.™
PRINT
PRINT
LET C=0
FOR N=1 TO 10000
IF N<>2500 OR N<O>T7500 THEN 260
PRINT "PLEASE WAIT.";N/10000;"% DONE."
PRINT
PRINT
LET R=RND(-1)
LET S=RND(-1)
IF S<=SQR(1-R72) THEN 300
GO TO 310
LET C=C+1
NEXT N
PRINT "ACTUAL VALUE IS 0.785821"
PRINT
PRINT
PRINT "MONTE CARLO ESTIMATE"
PRINT "OF INTREGRAL=";C/N
PRINT
PRINT "DO YOU WISH TO TRY AGAIN(YES OR NO)"
INPUT N$
IF N$="YES" OR N$="Y" THEN 140
IF N$="NO" OR N$="N" THEN 440
PRINT "PLEASE ANSWER YES OR NOt!!in
GO TO 390

()
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TITLE

PAGE NO: 89

ABSTRACT NO:

Chemistry and Physics 51/00-5201/0

440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700

Textbook Problems Adapted to 4051 BASIC

FIND 15

OLD

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
GOSUB
PRINT
PRINT
PRINT
PRINT
PRINT
INPUT

"MONTE CARLO INTEGRATION"

" "

"THIS PROGRAM INTEGRATES A SIMPLE FUNCTION WHICH HAS A KNOWN"
"VALUE TO PERMIT US TO COMPARE THE NUMERICAL ESTIMATE WITH"
"THE EXACT VALUE. IN THIS CASE THE EXACT VALUE IS ";

620

"/u"

"OR 0.785398. THE EQUATION IS ON PAGE 92."

"WHEN YOU ARE READY TC CONTINUE, HIT RETURN.™
YA

RETURN
MOVE 87.04,80

RMOVE
RDRAW
RMOVE
RDRAW
RMOVE
RDRAW
RMOVE

RETURN

0,1
3,0
-2,0
0,-2
1,2
0,-2
1,0
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TEKTRONIX 4051 PROGRAM




L

PAGE NO: 90

TITLE

Chemistry and Physics ,
Textbook Problems Adapted to 4051 BASIC

ABSTRACT NO:

51/00-5201/0

100 INIT

110 REM * LAPLACE'S EQUATION ** MICHAEL VOICA

120 PAGE

130 GOSUB 510

140 LET U=0

150 FOR N=1 TO 100

160 LET X=3

170 LET ¥=3

180 LET R=RND(-1)

190 LET S=RND(-1)

200 IF R<=0.5 THEN 230
210 IF S<=0.5 THEN 280
220 GO TO 200

230 IF S<=0.5 THEN 260
240 LET X=X-1

250 GO TO 210

260 LET X=X+1

270 GO TO 310

280 LET Y=Y+1

290 GO TO 210

300 LET Y=Y-1

310 IF X=1 THEN 360
320 IF Y=6 THEN 360
330 IF Y=1 THEN 370
340 IF X=6 THEN 370
350 GO TO 180

360 LET U=U+100

370 NEXT N

380 PRINT

390 PRINT "ESTIMATE OF SOLUTION "
40O PRINT "AT POINT 3,3 IS ";U/100
410 PRINT

420 PRINT

430 PRINT "DO YOU WANT TO TRY AGAIN(YES OR NO)"

000-6405-02
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TITLE

4u0
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650

L

ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

INPUT

L$

IF L$="YES" OR L$="Y" THEN 140
IF L$="NO" OR L$="N" THEN 490

PRINT
GO TO

"PLEASE ANSWER YES OR NO"
440

FIND 15

OLD
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
INPUT
PAGE

"LAPLACE'S EQUATION"

" "

"THIS PROGRAM DETERMINES THE POTENTIAL FUNCTION AT A POINT"
"GIVEN AT 3,3. SINCE THE BOUNDRIES ARE FOUR STEPS AWAY, ABOUT"
"EIGHT STEPS WILL BE REQUIRED TO TERMINATE EACH WALK."

"NO INPUT ON YOUR PART IS REQUIRED."

"WHEN YOU ARE READY TO CONTINUE, HIT RETURN."
G$

RETURN

000-6405-02
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rm b
TITLE ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

I S

100 INIT
110 PAGE

120 REM

130 GOSUB 590

140 PAGE

150 PRINT

160 PRINT "ENTER THE MASS OF THE OBJECT(IN GRAMS)"
170 INPUT M

180 PRINT "ENTER THE FORCE IMPOSED ON THE OBJECT(DYNES SEC./CM)"
190 INPUT K

200 PRINT "ENTER THE LENGTH OF THE RUN(IN SEC.)"
210 INPUT C

220 PRINT "ENTER THE DAMPING FORCE (DYNES SEC./CM)"
230 INPUT X0

240 PRINT "ENTER THE INITIAL POSITION"

250 INPUT VO

260 PRINT "ENTER HOW YOU WISH TABLE PRINTED(0.1 SEC., 1 SEC.,ETC)"
270 INPUT D

280 LET X1=X0

290 LET V1=V0

300 PRINT

310 PAGE

320 PRINT "TIME","POSITION","ERROR"

330 FOR T=0 TO 2 STEP D

340 LET W=3SQR(99)/10

350 LET X=EXP(-T/10)*(10%¥COS(W*T)+1/W*SIN(W¥*T))
360 PRINT T,X1,X1-X

370 LET K1=V1

380 LET L1==C*V1/M-K¥*X1/M

390 LET K2=V1+D*L1/2

400 LET L2=-C*(V1+D¥L1/2)/M-K*(X14D*K1/2)/M
410 LET K3=V1+D¥L2/2

420 LET L3==C¥(V14D¥L2/2)/M-K*(X1+D*K2/2)/M
430 LET K4=V1+D¥L3

|
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TITLE

440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740

-

ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

LET LU4=-C*(V1+D*L3)/M-K*¥(X1+D*K3)/M
LET X2=X1+D¥(K142*¥K2+2*K3+KlU)/6
LET V2=V1+D¥*(L1+2*L2+2¥L3+LU)/6
LET X1=X2
LET Vi=V2
NEXT T
PRINT "JJ"
PRINT "DO YOU WISH TO TRY AGAIN."
INPUT Q%
IF Q$="YES" OR Q$="Y" THEN 130 |
IF Q$="NO" OR Q$=""N" THEN 570
PRINT "PLEASE ANSWER YES OR NO."
GO TO 520
FIND 15
OLD
PRINT
PRINT " THIS PROGRAM USES THE EULER'S METHOD TO SIMULATE A"
PRINT "DAMPED HARMONIC OSCILLATOR(SEE PAGES 108-110)."
PRINT
PRINT "YOU WILL BE ASKED TO INPUT THE FOLLOWING:"
PRINT
PRINT " 1-MASS OF THE OBJECT(GRAMS)"
PRINT " 2-DAMPING FORCE (DYNES SEC/CM)"
PRINT " 3-FORCE IMPOSED ON THE OBJECT(DYNES SEC./CM.)"
PRINT " 4_LENGTH OF THE RUN(SEC.)"
PRINT " 5-INITIAL POSITION"
PRINT " 6-INTERVAL FOR PRINTOUT(SEC.)"
PRINT "JJ"
PRINT "WHEN YOU ARE READY TO CONTINUE , HIT RETURN"
INPUT H$
RETURN
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PAGE NO: 94

TITLE

ABSTRACT NO:

Chemistry and Physics 51/00-5201/0

100

110

120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430

Textbook Problems Adapted to 4051 BASIC

INIT
REM * PARTICLE DIFFUSION ** MICHAEL VOICA

PAGE
GOSUB 480
PAGE
PRINT
PRINT " PARTICLE DIFFUSION"
PRINT
PRINT
LET C=0
PRINT
PRINT "INPUT THE NUMBER OF TRIALS YOU DESIRE."
INPUT N
PRINT
PRINT
FOR I=1 TO N
LET X=0
LET R=RND(-1)
IF R>0.5 THEN 310
LET X=X-1
GO TO 320
LET X=X+1
IF X>10 THEN 340
IF X<0 THEN 350
LET C=C+1
NEXT I
PRINT "BASED ON ";N;' TRIALS"
PRINT "PROBABILITY OF A PENETRATION =";C/N
PRINT
PRINT
PRINT "DO YOU WISH TO TRY AGAIN(YES OR NO)"
INPUT X$
IF X$="YES" OR X$="Y" THEN 140
IF X$="NO"™ OR X$="N" THEN 460

000-6405-02
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TITLE

ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590

L

PRINT
GO TO

"PLEASE ANSWER YES OR NO."
410

FIND 15

OLD
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
INPUT
PAGE

RETURN

"THIS PROGRAM WILL GIVE YOU THE PROBABILITY OF A "
"NEUTRON DIFFUSION TAKING PLACE. THE PROGRAM PRINTS OUT"
"WHAT PORTION OF THE NEUTRONS PENETRATED, WHILE YOU INPUT"
"THE AMOUNT OF TRIALS YOU DESIRE."

"WHEN YOU ARE READY TQ CONTINUE, HIT RETURN"
Us

J
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100

110

120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430

000-6405-02

“TITLE

 S—

ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

INIT
REM * PENDULUM(Pg.278) ¥* MICHAEL VOICA

PAGE
GOSUB 420
PAGE
GOSUB 620
PRINT "TIME"," ANGLE"," ANGULAR VELOCITY"
PRINT
LET Y=G680/L
LET A1=A0
LET W1=WO
LET C=50
FOR T=0 TO 2 STEP D
IF C=>50 THEN 260
LET C=C+1
GO TO 280
PRINT T,A1,W1
LET C=1
LET A2=A1+W1¥D
LET W2=W1-Y*3SIN(A1)*D
LET A1=A2
LET Wi=We
NEXT T
PRINT
PRINT
PRINT "DO YOU WISH TO TRY AGAIN(YES OR NO)"
INPUT M$
IF M$="YES" OR M$="Y" THEN 140
IF M$="NO" OR M$="N" THEN 400
GO TO 350
FIND 15
OLD
PRINT
PRINT

TEKTRONIX 4051 PROGRAM
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&

TITLE ABSTRACT NO:
Chemistry and Physics 51/00-5201/0

{ Textbook Problems Adapted to 4051 BASIC
44O PRINT "THIS PROGRAM TAKES AN UNDAMPED SIMPLE PENDULUM, AND USING"
450 PRINT "THE EQUATION OF MOTION(Pg. 122) WE WILL BE ABLE TO DESCRIBE"
460 PRINT "THE MOTION."
470 PRINT "YOU WILL INPUT THE FOLLOWING:"
480 PRINT " 1-PENDULUM LENGTH(L)"
490 PRINT " 2-PENDULUM MASS(M)"
500 PRINT " 3-ACCELERATION OF GRAVITY(G)"
510 PRINT " 4-ANGLE OF DISPLACEMENT(THETA)"
520 PRINT
530 PRINT
540 PRINT "YOU WILL ALSO BE ASKED TO INPUT A TIME INCREMENT (eq:EVERY"
550 PRINT "0.1 OF A SECOND)"
560 PRINT
570 PRINT
580 PRINT "WHEN YOU ARE READY TO CONTINUE, HIT RETURN"
590 INPUT H$
600 PAGE

- 610 RETURN

‘ 620 PRINT
630 PRINT
640 PRINT "INPUT THE ANGLE OF DISPLACEMENT(THETA)"
650 INPUT AOQ
660 PRINT
670 PRINT "INPUT THE TIME(T)"
680 INPUT WO
690 PRINT
700 PRINT "INPUT THE LENGTH(L)"
710 INPUT L
720 PRINT
730 PRINT "INPUT THE ACCELERATION OF GRAVITY(G)"
740 INPUT D
750 PAGE
760 RETURN
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L

TITLE

Chemistry and Physics
Textbook Problems Adapted to 4051 BASIC

ABSTRACT NO:
51/00-5201/0

100 INIT
110 REM* POTENTIAL MAP ** MICHAEL VOICA
120 PAGE

130 GOSUB 640

140 PAGE

141 INIT

150 PRINT "THIS IS A POTENTIAL MAP"
160 PRINT

170 PRINT

180 PRINT "INPUT THE NUMBER OF LOOPS(T)"
190 INPUT N

200 DIM X(N),Y(N),Q(N)

210 GOSUB 780

220 FOR I=1 TO N

230 INPUT X(I),Y(I),Q(I)

240 NEXT I

250 PAGE

260 PRINT " " » POTENTIAL MAP"
270 PRINT

280 PRINT

290 FOR V=4 TO -4 STEP -1

300 FOR Usz-4 TO 4

310 LET A=0

320 FOR I=1 TO N

330 IF X(I)=U THEN 350
340 GO TO 430

350 IF Y(I)=V THEN 370
360 GO TO 430

370 LET A=1

380 IF Q(I)=>0 THEN 400
390 GO TO 420

100 PRINT "+ "

410 GO TO 430

420 PRINT "- ",
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e
TITLE ABSTRACT NO:
Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC
Fi _
u30 NEXT I
uh0 IF A=1 THEN 510
450 LET P=0
460 FOR I=1 TO N
u70 LET P=P+Q(I)/SQR((U-X(I))T2+(V-Y(I))T2) r
480 NEXT I
490 PRINT USING 500:INT(P)
500 IMAGE 4D.1D, 1X,S
510 NEXT U
520 PRINT
530 PRINT
540 NEXT V
550 PRINT "JJ"
560 PRINT "DC YOU WANT TO TRY AGAIN(YES OR NO)"
570 INPUT E$
580 IF E$="YES" OR E$="Y" THEN 140
530 IF E$="NO" OR E$="E" THEN 620
600 PRINT "PLEASE ANSWER YES OR NO."™

610 GO TO 570

620 FIND 15

630 OLD

640 PRINT

650 PRINT

660 PRINT "THIS PROGRAM PRINTS A POTENTIAL MAP FROM A CHARGE "

670 PRINT "DISTRIBUTION. IT SHOWS THE POTENTIAL OF ALL UNOCCUPIED"
680 PRINT "SQUARES AS HAVING A CHARGE."

690 PRINT "YOU WILL BE ASKED TO INPUT THE FOLLOWING:"

700 PRINT ™ 1-THE NUMBER OF TRIALS(T)"

710 PRINT " 2-THE X,Y,AND Z COORDINATES FROM A SYSTEM(X,Y,Z)"
720 PRINT

730 PRINT

740 PRINT "WHEN YOU ARE READY TO CONTINUE,HIT RETURN"
750 INPUT V$

760 PAGE

770 RETURN

780 PRINT

-
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T
TITLE

Chemistry

ABSTRACT NO:

and Physics 51/00-5201/0

Textbook Problems Adapted to 4051 Basic

790 PRINT
800 PRINT
810 PRINT
820 PRINT
830 PRINT
840 PRINT
850 RETURN

"INPUT YOUR VALUES FOR EACH RUN,FIRST YOUR X COORDINATE,"
"THEN YOUR Y COORDINATE, AND FINALLY YOUR Z COORDINATE."™
"eq:3,5.2,0"

"THESE ARE YOUR X,Y,Z VALUES"
"YOU MUST INPUT ONE SET OF 3 FOR EACH TRIAL."

e
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PAGE NO: 101

100
110

120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430

L

TITLE

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

ABSTRACT NO:

INIT
REM * PROBABILTY INTEGRAL ** MICHAEL VOICA

PAGE
GOSUB 350
PAGE
PRINT
PRINT "ENTER YOUR ERROR FUNCTION"
INPUT D
LET A=0
DEF FNA(X)=EXP(-X72)/2
LET A=A+FNA(O)+FNA(1)
FOR X=D TO 1-D STEP D
LET A=A+2¥FNA(0.732658)
NEXT X
PRINT "THE VALUE OF THE INTEGRAL=";0.3989U2%A*D/2
PRINT
PRINT
PRINT "DO YOU WISH TO TRY ANOTHER RUN(YES OR NO)"
INPUT S$
IF S$="YES" OR S$="Y" THEN 140
IF S$="NO" OR S$="N" THEN 330
PRINT "PLEASE ANSWER YES OR NO"
GO TO 280
FIND 15
OLD
PRINT
PRINT
PRINT "THIS PROGRAM EXAMINES THE NORMAL PROBABLITY INTEGRAL"
PRINT "FOR THE EQUATION ON PAGE 73.YOU WILL BE ASKED TO INPUT ONLY"
PRINT "THE CHANGE IN X, WHICH IS THE ERROR FUNCTION."
PRINT
PRINT
PRINT "WHEN YOU ARE READY TO CONTINUE, HIT RETURN."
INPUT V$
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TTITLE

PAGE NO: 102

Chemistry and Physics
Textbook Problems Adapted to 4051 BASIC

ABSTRACT NO:

51/00-5201/0

440 PAGE
450 RETURN
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PAGE NO: 103

TITLE ABSTRACT NO:
Chemistry and Physics 51/00-5201/0
{ Textbook Problems Adapted to 4051 BASIC
100 INIT

110 REM* PROJECTILE MOTION ** MICHAEL VOICA

120 PAGE
130 GOSUB 440

140 PRINT "PROJECTILE MOTION."

150 PRINT

160 PRINT

170 PRINT "INPUT YOUR INITIAL SPEED(VO)"
180 INPUT VO

190 PRINT

200 PRINT "INPUT YOUR ANGLE AT TIME OF FIRING(THETA)"
210 INPUT A

220 PAGE

230 GOSUB 580

- 240 PRINT "TABLE"

{ . 250 PRINT

‘ 260 PRINT

270 PRINT " 'I‘"," VXl"" VY"’" V"
280 PRINT

290 FOR T=0 TO 10

300 LET V1=VO*COS(A)

310 LET V2zVO*SIN(A)-32.2%T

320 LET V=SQR(V1724V272)

330 PRINT T,V1,V2,V

340 NEXT T

350 PRINT "JJ"

360 PRINT "DO YOU WANT TO TRY AGAIN(YES OR NO)"
370 INPUT A$

380 IF A$="YES" OR A$="Y" THEN 140

390 IF A$="NO" OR A$="N" THEN 420

400 PRINT "PLEASE ANSWER YES OR NO!"

410 GO TO 370

420 FIND 15

430 OLD

«

L
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TITLE

ABSTRACT NO:

Chemistry and Physics 51/00-5201/0

440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620

Textbook Problems Adapted to 4051 BASIC

PRINT

PRINT "PROJECTILE MOTION"

PRINT " Jan

PRINT "THIS PROGRAM SIMULATES THE FIRING OF A PROJECTILE INTO THE"
PRI "AIR AT AN INITIAL SPEED OF VO AT AN ANGLE THETA WITH RESPECT "
PRINT "TO THE HORIZONTAL, AND DETERMINES ITS SUBSEQUENT MOTION."
PRINT "YOU WILL BE ASKED TO INPUT BOTH THE INITIAL SPEED(VO) AND"
PRINT "THE ANGLE(THETA), AND THE COMPUTER WILL CALCULATE THE REST"
PRINT "AND PRINT A TABLE RUNNING TO 10 SECONDS."

PRINT "JJ"

PRINT "WHEN YOU ARE READY TO CONTINUE HIT RETURN"

INPUT K$

PAGE

RETURN

PRINT

PRINT "VX=VO*COS(THETA)"

PRINT "VY=VO*SIN(THETA)-GRAVITATIONAL PULL"

PRINT "V=((VXT2)+(VY$2))70.5JJ"

RETURN T
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TITLE ABSTRACT NO:
Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

[
100 INIT

110 REM * RADIANCY INTEGRAL ** MICHAEL VOICA

120 PAGE

130 GOSUB 400

140 PAGE

150 PRINT "ENTER THE WIDTH OF EACH WAVELENGTH(TWO INPUTS(A & B))"
160 INPUT L1,L2

170 PRINT "INPUT THE NUMBER OF STRIPS((C),CAN NOT EQUAL 0)"

180 INPUT N

190 PRINT "INPUT Tt BLACK BODY RADIATOR TEMPERATURE(IN DEGREES K)(T)"
200 INPUT T

210 LET D=(L2-L1)/N

220 PRINT "JJdJJddJdJdJ"

230 DEF FNR(L)=3.75E-12/(L{5*(EXP(1.44/(L¥T))=-1))

240 LET A=0

250 LET A=A+FNR(L1)+4*FNR(L1+D)+FNR(L2)

260 FOR L=L1+2*D TO L2-2*D STEP 2¥D

270 LET A=A+2*FNR(L)+4*FNR(L+D)

280 NEXT L

290 PRINT "RADIANCY = ";D*A/3;" WATTS/SQUARE CM."

300 DATA 4,0E-5,7.0E-5,20, 1000

310 PRINT "JJ"

320 PRINT "DO YOU WANT TO TRY AGAIN(YES OR NO)"

330 INPUT F$

340 IF F$="YES" OR F$="Y" THEN 140

350 IF F$="NO" OR F$="N" THEN 380

360 PRINT "PLEASE ANSWER YES OR NO!"

370 GO TO 330

380 FIND 15

390 OLD

400 PRINT "JJ"

410 PRINT "RADIANCY INTEGRAL USES THE BLACK BODY LAW(SEE Pg.75-76)"
420 PRINT "TO CALCULATE THE RADIANCY IN THE VISIBLE WAVELENGTHS."
430 PRI "WE WILL USE THE PARABOLIC APPROXIMATION(Pg. 73, EQUATION 5-8)"

L.
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TITLE

440
450
460
470
480
490
500
510
520
530

L.

ABSTRACT NO:

Chemistry and Physics ’ 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC : '

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
INPUT
PAGE
RETURN

"J"

"YOU WILL BE ASKED TO INPUT:"

"
"
"

"JJ"

1-NUMBER OF STRIPS(C)"
2-TEMPERATURE (IN DEGREES K)(T)"
3-SYSTEM OF UNITS BEING EMPLOYED(A & B)"

"WHEN YOU ARE READY TO CONTINUE, HIT RETURN"

Z$
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TITLE ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

100 INIT
110 REM* RANDOM WALK *¥* MICHAEL VOICA

120 PAGE

130 GOSUB 480

140 PAGE

150 PRINT "JJ"

160 PRINT "RANDOM WALK"

170 PRINT

180 PRINT

190 DIM A(41)

200 PRINT "INPUT THE NUMBER OF STEPS IN EACH WALK(O,1,3,ECT.)"
210 INPUT N

220 FOR J=1 TO 41

230 LET A(J)=0

240 NEXT J

250 PRINT "INPUT THE DESIRED NUMBER OF WALKS(INDIVIDUAL MOVEMENTS)"
260 INPUT N1

270 FOR M=1 TO N1

280 LET X=0

290 FOR J=1 TO N

300 LET R=RND(-1)

310 IF R=>0.5 THEN 340
320 LET X=X-1

330 GO TO 350

340 LET X=X+1

350 NEXT J

360 LET I=X+21

370 LET A(I)=A(I)+1

380 NEXT M

390 PRINT A

400 PRINT "DO YOU WISH TO TRY AGAIN(YES OR NO)"
410 INPUT V$

420 IF V$="YES" OR V$="Y" THEN 140

430 IF V$="NO" OR V$="N" THEN 460

L
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440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740

L

TITLE

"ABSTRACT NO:

Chemistry and Physics - 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

PRINT "PLEASE ANSWER YES OR NOt!!"

GO TO 410 '

FIND 15

OLD

PRINT

PRINT "RANDOM WALK"

PRINT "ewommomeee "

PRINT "JJ"

PRINT "THIS PROGRAM IS USED TO INVESTIGATE DIFFUSION PROBLEMS."
PRINT "THE PROGRAM STARTS YOU FROM POINT M,N(PAGE 199,FIGURE 9-1)"
PRINT "ASSIGNS THAT POINT AS THE ORIGIN,AND THEN RANDOMLY SELECTS"
PRINT "TWO VALUES BETWEEN ZERO AND ONE. IF THE FIRST VALUE IS >0.5"
PRINT "THEN YOU TAKE ONE(1) STEP IN THE Y DIRECTION. IF THE"

PRINT "FIRST NUMBER IS <=0.5 THEN YOU TAKE ONE STEP IN THE X"
PRINT "DIRECTION."™

PRINT

PRINT " IF THE SECCND NUMBER IS <=0.5 THEN YOU TAKE ONE STEP"
PRINT "IN THE POSITIVE(+) DIRECTION, AND IF THE SECOND NUMBER IS"
PRINT ">0.5 , YOU TAKE ONE STEP IN THE NEGATIVE(-) DIRECTION."
PRINT -

PRINT " THE PROGRAM TAKES THE NUMBER OF WALKS(MOVEMENTS)"
PRINT "AND PRINTS ALL NON-ZERO TERMINATION FREQUENCIES FOR EACH"
PRINT "APPROPRIATE VALUE OF X."

PRINT

PRINT " YOU WILL BE ALLOWED TO INPUT THE NUMBER OF WALKS, AND THE"
PRINT "NUMBER OF STEPS IN EACH WALK."

PRINT "JJ" "

PRINT "WHEN YOU ARE READY TO CONTINUE, HIT RETURN"

INPUT T$

PAGE

RETURN
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TITLE ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

100 INIT
110 REM * 2 DIMENSIONAL RANDOM WALK ** MICHAEL VOICA

120 PAGE

130 GOSUB 620

140 PAGE

150 PRINT "JJ"

160 PRINT "INPUT THE NUMBER OF WALKS(MOVEMENTS) (A MUTIPLE OF 10) ";
170 INPUT N1

171 LET N2=N1/10

172 IF N2<>INT(N2) THEN 160
180 PAGE

190 PRINT

200 PRINT "SAMPLE","MAXIMUM EXTENSION"
210 PRINT "SIZE","FROM ORIGIN"
220 PRINT

230 LET E=0

240 LET X=0

250 LET Y=0

260 LET C=0

270 FOR N=1 TO N1

280 LET R=RND(-1)

290 LET S=RND(-1)

300 IF R<=0.5 THEN 320
310 GO TO 380

320 IF S<=0.5 THEN 340
330 GO TO 360

340 LET X=X+1

350 GO TO 420

360 LET X=X-1

370 GO TO 420

380 IF S<=0.5 THEN 410
390 LET Y=Y-1

400 GO TO 420

410 LET Y=Y+1

L

000-6405-02 _ TEKTRONIX 4051 PROGRAM




420
430
440
us0
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770

L_

TITLE

PAGE NO: 110

ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

LET L=SQR(XT2+YT2)
IF L>E THEN 460
LET C=C+1
GO TO 480
LET E=L
GO TO 440
IF C=10 THEN 500
GO TO 520
PRINT N,E
LET C=0
NEXT N
PRINT "JJ"
PRINT "DO YOU WISH TO TRY AGAIN(YES OR NO)"
INPUT R$
IF R$="YES" OR R¢$="Y" THEN 140
IF R$="NO"™ OR R$="N" THEN 600
PRINT "PLEASE ANSWER YES OR NO."
GO TO 550
FIND 15
OLD
PRINT
PRINT "2 DIMENSIONAL RANDOM WALK"
PRINT "= "
PRINT "JJ"
PRINT "™ THIS PROGRAM IS USED TO INVESTIGATE THE MAXIMUM "
PRINT "EXCURSION FROM THE ORIGIN AS A FUNCTION OF A NUMBER OF"
PRINT "STEPS."
PRINT
PRINT " THE COMPUTER SELECTS TWO NUMBERS BETWEEN O AND 1 AT"
PRINT "RANDOM. IF THE FIRST NUMBER IS BETWEEN O AND 0.5, THEN"
PRINT "YOU TAKE A STEP IN THE X DIRECTION. IF THE NUMBER IS"
PRINT "LARGER THAN 0.5, THEN YOU TAKE A STEP IN THE Y DIRECTION"
PRINT "(SEE PAGE 199,FIGURE 9-1)"
PRINT
PRINT " IF THE SECOND NUMBER IS BETWEEN O AND C.5, YOU THEN"
PRINT "TAKE ONE STEP IN THE PCSITIVE(+) DIRECTION, AND IF THE " -
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TITLE

780
790
800
810
820
830
840
850
860
870
880
890

L

ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

PRINT "SECOND NUMBER IS GREATER THAN 0.5, YOU TAKE A STEP IN THE "
PRINT "NEGATIVE(-) DIRECTION."

PRINT ,

PRINT " THE PROGRAM TAKES THE NUMBER OF WALKS(MOVEMENT)"
PRINT "AND PRINTS ALL NON-ZERO TERMINATION FREQUENCIES FOR EACH"
PRINT "APPROXIMATE VALUE OF X"

PRINT

PRINT "YOU WILL INPUT ONLY THE NUMBER OF WALKS YOU WANT."

PRINT "JJ"

PRINT "WHEN YOU ARE READY TO CONTINUE, HIT RETURN."

INPUT B$

RETURN
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Jo e
TITLE » ABSTRACT NO:
Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC o/

| i e e e R S i R S S

100 INIT
110 REM * REGRESSION ANALYSIS *¥ MICHAEL VOICA

120 PAGE

130 GOSUB 650

140 DIM A(3,3),B(3,1),C(3,1),D(3,3)

150 PAGE

160 PRINT "INPUT THE NUMBER OF SETS OF DATA YOU WILL BE USING"
170 PRINT :

180 INPUT N

190 LET S1=0

200 LET $2=0

210 LET $3=0 ;
220 LET Si=0 i
230 LET S50
240 LET S6=0
250 LET S7=0 —
260 PRINT "INPUT YOUR DATA, FIRST INPUTTING THE NUMERIC VALUES FOR" -
270 PRINT "MATRIX A, THEN THE NUMERIC VALUES FOR MATRIX CJ"
280 FOR I=1 TO N

290 INPUT X,Y

300 LET S1=S14X

310 LET S2=824X12

320  LET $3=53+X13

330 LET SH=Sh+XTl

340 LET S5=S5+Y

350 LET S6=S6+X*Y

360 LET S7=ST+X¥X*Y

370 NEXT I

380 LET A(1,1)=N

390 LET A(2,1)=S1 |
H0O LET A(1,2)=A(2,1)
410 LET A(3,1)=S2
420 LET A(2,2)=S2
430 LET A(1,3)=S2

-

000-6405-02 ’ TEKTRONIX 4051 PROGRAM




PAGE NO: 113

TITLE ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

440 LET A(3,2)=S3

450 LET A(2,3)=S3

460 LET A(3,3)=SlU

470 LET C(1,1)=S5

480 LET C(2,1)=S6

490 LET C(3,1)=S7

500 LET D=INV(A)

510 LET B=D MPY C

520 PAGE

530 PRINT "JJ"

540 PRINT "THE QUADRATIC REGRESSION LINE IS:JJ"
550 PRINT "Y=";B(1,1);"+";B(2,1);"X+";B(3,1);7XT2"
560 PRINT "JJ"

570 PRINT "DO YOU WISH TO TRY ANOTHER(YES OR NO)"
580 INPUT D$

590 IF D$="YES" OR D$="Y" THEN 150

600 IF D$="NO" OR D$="N" THEN 630

610 PRINT "PLEASE ANSWER YES OR NO"

620 GO TO 580

630 FIND 15

640 OLD

650 PRINT "JJ"

660 PRINT "REGRESSION ANALYSIS"

670 PRINT "--- "

680 PRINT "JJ"

690 PRINT " THIS PROGRAM FITS A QUADRATIC POLYNOMIAL TC A SET"
700 PRINT "OF DATA USING THE LEAST SQUARES APPROACH."

710 PRINT " THE MATRIX SIZE HAS ALREADY BEEN SET AT TWO"

720 PRINT "MATRICES AT 3X3, AND 2 MATRICES 3X1. YOU WILL BE ASKED"
730 PRINT "TO LOAD IN THE MATRIX VALUES(N)."

740 PRINT

750 PRINT "NOTE:"

760 PRINT " 1-MATRIX A=3X3 MATRIX,AND FIRST ONE LOADED INTO "
770 PRINT " COMPUTER."

780 PRINT " 2-MATRIX B=3X1 MATRIX, STORES THE ANSWER FOR THE"
790 PRINT " EQUATION: MATRIX D * MATRIX C"

-
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TITLE

Chemistry

ABSTRACT NO:

and Physics 51/00-5201/0

Textbook Problems Adapted to 4051 BASIC

o _ R

800 PRINT
810 PRINT
820 PRINT
830 PRINT
840 PRINT
850 INPUT
860 PAGE
&70 RETURN

" 3-MATRIX C=3X1 MATRIX:SECOND MATRIX LOADED"

" 4-MATRIX D=3X3 MATRIX:STORES INVERSE OF MATRIX A"
"WHEN YOU ARE READY TO CONTINUE, HIT RETURN."

H$
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100

110

120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
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TITLE

ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

INIT
REM * ROCKET(PAGE 286) ** MICHAEL VOICA

PAGE

GOSUB 650

INIT

PAGE

PRINT

PRINT "INPUT YOUR INITIAL THRUST(T1)J"
INPUT F -
PRINT "INPUT THE RATE THE ROCKET WILL TRAVEL AT AFTER TAKEOFF(R)J"
INPUT RO ,
PRINT "INPUT INITIAL TIME(T)(eq:TIME 0=0)"
INPUT VO

PRINT "INPUT THE INITIAL MASS(M)."

INPUT MO

PRINT "INPUT THE RATE OF MASS LOSS TO THE ROCKET(E)J"
INPUT E

READ D

LET K=980%*6.37E+8%6.37E+8

LET R1=RO

LET V1=VO

LET M=MO

LET T=0

IF F/M-K/R172<0 THEN 520

LET Z1=R1+V1¥D

LET Z2=V1+(F/M-K/R172)*D

LET R2=R1+0.5%(V1+Z2)*D

LET V2=V1+0.5%(F/M-K/R172+(F/M-K/Z172))*D
LET M=M-E¥D

LET T=T+D

IF M<=MO/2 THEN 440

LET R1=R2

LET V1sV2

GO TO 340
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TITLE ABSTRACT NO:

Chemistry and Physics
Textbook Problems Adapted to 4051 BASIC

51/00-5201/0

440 PRINT "INITIAL MASS =";MO;" GRAMS"
450 PRINT "THRUST=";F;" DYNES"
460 PRINT "RATE OF MASS LOSS=";E;" GRAMS/SEC."
470 PRINT "WHEN HALF THE MASS HAS BEEN EXHAUSTED"
480 PRINT "POSITION=";R2/6.37E+8;" EARTH RADII FROM THE EARTH'S CEN."
490 PRINT "VELOCITY=";V2/1.13E+7;" ESCAPE VELOCITY"
500 PRINT "TIME=";T;" SECONDS"
510 GO TO 570
520 PRINT "THRUST TOO SMALL FOR TAKEOFF."
530 DATA 5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5
540 DATA 5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5
550 DATA 5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5
560 DATA 5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5,5
570 PRINT "DO YOU WANT TO TRY AGAIN(YES OR NO)"
580 INPUT 3%
590 IF S$="YES" OR S$="Y" THEN 140
600 IF S$="NO" OR S$="N" THEN 630
610 PRINT "PLEASE ANSWER YES OR NO."
620 GO TO 421
630 FIND 15
640 OLD
650 PRINT
660 PRINT "ROCKET"
670 PRINT "eeeee- "
680 PRINT "JJ"
690 PRINT " THIS PROGRAM DESCRIBES THE RADIAL MOTION OF A ROCKET"
700 PRINT "WITH AN INITIAL MASS OF M, LOSING MASS AT THE RATE OF E,"
710 PRINT "THROUGH THE ENGINE PRODUCING A THRUST (T) DIRECTED TOWARDS"
720 PRINT "THE CENTER OF THE EARTH."
730 PRINT
740 PRINT " YOU WILL BE ASKED TO INPUT:"
750 PRINT " 1-ROCKET'S INITIAL MASS(M)"
760 PRINT " 2-ROCKET'S LOSS OF MASS(E)"
770 PRINT " 3-INITIAL TIME OF TAKEOFF(T)"
780 PRINT " Y-THRUST(T1)"
790 PRINT " 5-RATE OF ROCKET AFTER TAKEOFF(R)"
L
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TITLE ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

800 PRINT

810 PRINT "WHEN YOU ARE READY TO CONTINUE, HIT RETURN."
820 INPUT S$

830 PAGE

840 RETURN
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100
110

120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430

TITLE

L

000-6405-02

ABSTRACT NO:

Chemistry and Physics 51/00-5201/0 P
Textbook Problems Adapted to 4051 BASIC NS

INIT

REM* SIMULTANEOUS EQUATIONS ** MICHAEL VOICA

PAGE

GOSUB
PAGE

PRINT
PRINT
PRINT
PRINT
INPUT
PRINT
PRINT
INPUT

LET Z=B*D-A%*E
IF Z=0 THEN 290
LET X=

380

"SIMULTANEOUS EQUATIONS"
"INPUT A, B, C VARIABLES"
A,B,C

"INPUT E, F, G VARIABLES"™ i
D,E,F

(B*F-C¥E)/Z

LET Y=(C*D-A¥F)/Z D

PRINT
GO TO
PRINT
PRINT
PRINT
INPUT

IF Q$="YES" OR Q$="Y" THEN 140
IF Q$="NO" OR Q$="N" THEN 360

PRINT

FIND 15

OLD

PRINT
PRINT
PRINT
PRINT
PRI "
PRINT

"ROOTS ARE ";X;" AND ";Y

300

"NO SOLUTION"

"JJ "

"DO YOU WISH TO TRY AGAIN(YES OR NO)"
Q3$

"PLEASE ANSWER YES OR NO!"

"J"
"SIMULTANEOUS EQUATIONS"

" "

"JJ"
-7 THIS PROGRAM SOLVES FOR A PAIR OF SIMULTANEOUS EQUATIONS"
"THE TWO EQUATIONS ARE:"
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H TITLE ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

k..............-

440 PRINT " 1-AX+BY=C, WHERE YOU INPUT A,B, AND C"
450 PRINT " 2-EX+FY=G, WHERE YOU INPUT E,F, AND G"
460 PRINT

470 PRINT "PLEASE NOTE THAT IF (B*E-A*F)=0, THERE WILL BE NO SOLUTION."
480 PRINT "JJ"

490 PRINT "WHEN YOU ARE READY TO CONTINUE HIT RETURN."

500 INPUT W$

510 RETURN

-
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TITLE

Chemistry and Physics
Textbook Problems Adapted to 4051 BASIC

ABSTRACT NO:

51/00-5201/0

100 INIT
110 REM * SLIDING BODY ** MICHAEL VOICA

120 PAGE

130 GOSUB 480

140 PAGE

150 PRINT

160 PRINT "JINPUT THE INITIAL VELOCITY(K)"
170 INPUT K

180 PRINT "JINPUT THE RETARDING FORCE(M)"
190 INPUT M~

200 PRINT "JRATE OF NORMAL ACCELERATION(A)."
210 INPUT VO

230 INPUT D

240 PAGE

250 PRINT "JJ"

260 PRINT “TIME","VELOCITY","ERROR"
270 LET V1=V0

280 FOR T=0 TO 1 STEP D

290 LET V=VO*EXP (~K*T/M)

300 PRINT T,V1,V1-V

310 LET K1=-K*V/M

320 LET K2=-K*(V140.5%¥K1%D)/M
330 LET K3=-K*(V1+0.5%¥K2%D)/M
340 LET KU=-K*(V1+K3¥D)/M

350 LET V2=zV1+D¥(K1+2%¥K24+2%K 34K 1) /6
360 LET V1=V2

370 NEXT T

380 DATA 2,1,10,0.05

390 PRINT "JJ"

400 PRINT "DO YOU WANT TO TRY AGAIN(YES OR NO)™
410 INPUT L$

420 IF L$="YES" OR L$="Y" THEN 140
430 IF L$="NO" OR L$="N" THEN 460

I

220 PRINT "JINPUT THE INTERVALS COF TIME TO BE PRINTED ON THE GRAPH(TI)"
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TITLE ABSTRACT NO:
) Chemistry and Physics 51/00-5201/0
( Textbook Problems Adapted to 4051 BASIC
440 PRINT "PLEASE ANSWER YES OR NO!'!"
450 GO TO 410
460 FIND 15
470 OLD
480 PRINT "J
490 PRINT "SLIDING BODY"
500 PRINT M~meommmmmmmem "
510 PRINT "JJ"
520 PRI " ~  THIS PROGRAM USES THE RUNGE KUTTA METHOD FOR FIRST ORDER"
530 PRI "EQUATIONS TO ILLUSTRATE WHAT WOULD HAPPEN TO AN OBJECT SLIDING"
540 PRINT "ON A SURFACE WHICH UNDERGOES A RETARDING FORCE PROPORTIONAL™
550 PRINT "TO ITS VELOCITY. EQUATIONS FOR THIS PROBLEM ARE ON PAGE"
560 PRINT "99."
57C PRINT
580 PRINT " YOU WILL INPUT THE FOLLOWING:™"
590 PRINT " 1-RATE OF NORMAL ACCELERATION(A)."
600 PRINT ™ 2-INTERVALS OF TIME TO BE PRINTED ON GRAPH(TI)."
1 \ 610 PRINT " 3-VALUE FOR INITIAL VELOCITY(K)."
62C PRINT " 4-VALUE FOR RETARDING FORCE(M)."
630 PRINT "JJ"
640 PRINT "WHEN YOU ARE READY TO CONTINUE, HIT RETURN."
650 INPUT H$
660 RETURN

| &
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TITLE ' ABSTRACT NO:

Chemistry and Physics . 51/00-5201/0
Textbook Problems Adapted ta 4051 BASIC ;

100 INIT

110 REM * STATS SIMULATION(PAGE-205) ** MICHAEL VOICA

120 PAGE

130 GOSUB 470

140 PAGE

150 PRINT "JINPUT THE TOTAL NUMBER OF SAMPLES TO BE USED(Y)"
160 INPUT Y

170 PRINT "JINPUT THE INTERVAL FOR THE PRINTOUT(N)"
180 INPUT NT

190 PRINT "JJ"

200 PAGE

210 PRINT "POPULATION MEAN =0"

220 PRINT

230 PRINT "“SAMPLE" ,"SAMPLE"

240 PRINT "SIZE","MEAN"

250 PRINT

260 FOR N=10 TO Y STEP N1

270 LET S=0

280 FOR I=1 TO N

290 LET Y=0

300 FOR J=1 TO 12

310 LET Y=Y+RND(-1)
320 NEXT J

330 LET Y=Y-6

340 LET S=S+Y

350 NEXT I

360 PRINT N,S/N

370 NEXT N

380 PRINT

390 PRINT "DO YOU WANT TO TRY AGAIN(YES OR NO)"
400 INPUT B$

410 IF B$="YES" OR B$="Y" THEN 140

420 IF B$="NO" OR B$="N" THEN 450

430 PRINT "PLEASE ENTER YES OR NOtt!"

-
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TITLE

ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

440
150
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650

GO TO 40O

FIND 15

END

PRINT "J"

PRINT '"STATISTICAL SIMULATION"

PRINT " "

PRINT "JJ"

PRINT " THIS PROGRAM USES A NORMALLY DISTRIBUTED SEQUENCE TO"
PRINT "ILLUSTRATE THE EFFECT OF SAMPLING ERROR. THE EQUATIONS"
PRINT "ARE GIVEN ON PAGE 197, AND WE USE THEM TO GENERATE A "
PRINT "SEQUENCE OF RANDOM NUMBERS WHICH ARE DRAWN FROM A NORMAL"
PRINT "DISTRIBUTION WITH A MEAN OF O, AND A VARIANCE OF 1."

PRINT "THE PROGRAM WILL THEN COMPUTE THE MEAN AFTER “N' SAMPLES,"
PRINT "UP TO Y' SAMPLES, TO SHOW THAT AS THE SAMPLING POPULATION"
PRINT "APPROACHES A TRUE POPULATION, THE SAMPLING ERROR DECREASES."
PRINT

PRINT " YOU WILL BE ASKED TO INPUT BOTH THE INTERVAL FOR THE"
PRINT "PRINTOUT(N), AND THE TOTAL AMOUNT OF SAMPLES TO BE USED(Y)"
PRINT "JJ"

PRINT "WHEN YOU ARE READY TO CONTINUE, HIT RETURN."

INPUT G$
RETURN
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TITLE

PAGE NO: 124

Chemistry and Physics
Textbook Problems Adapted to 4051 BASIC

ABSTRACT NO:

51/00-5201/0

o

INIT
REM * SQUARE ROOTS,SQUARED *¥ MICHAEL VOICA
PAGE

GOSUB 360
PAGE

PRINT "INPUT THE SMALLEST NO. OF THE TABLE(BEGINNING OF TABLE)"

INPUT T

PRINT "JINPUT THE LARGEST NO. COF THE TABLE(END OF TABLE)"

INPUT R~
PRINT "JINPUT THE TABLE INTERVAL"
INPUT W
PAGE
PRINT
PRINT "X'","X SQUARED","SQUARE ROOT OF X
PRINT
FOR X=T TO R STEP W
PRINT X,X12,SQR(X)
NEXT X
PRINT "JJ"
PRINT "DO YOU WANT TO TRY AGAIN(YES OR NO)"
INPUT E$
IF E$="YES" OR E$="Y" THEN 140
IF E$="NO" OR E$="N" THEN 350
PRINT "PLEASE ANSWER YES OR NO."
GO TO 300
FIND 15
OLD
END
PRINT

PRINT " THIS PROGRAM GIVES YOU BOTH THE SQUARE ROOT, AND"
PRINT "THE SQUARE OF A NUMBER OR SERIES OF NUMBERS."

PRINT "YOU WILL BE ASKED TO INPUT:™

PRINT " 1-THE SMALLEST NUMBER(BEGINNING OF THE TABLE)"
PRINT " 2-THE LARGEST NUMBER(END OF THE TABLE)"

000-6405-02

TEKTRONIX 4051 PROGRAM

\‘/(\\‘



ii

PAGE NO: 125

R
TITLE

Chemistry and Physics
Textbook Problems Adapted to 4051 BASIC

ABSTRACT NO:

51/00-5201/0

|

420 PRINT " 3-INTERVAL FOR PRINTOUT"
430 PRINT "JJ"

440 PRINT "WHEN YOU ARE READY TO CONTINUE, HIT RETURN"

450 INPUT Y$
460 RETURN
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TITLE ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC :

100 INIT
110 REM* RAY TRACING(PAGE 298) ** MICHAEL VOICA

120 PAGE

130 GOSUB 530

140 PAGE

150 INIT

160 LET 11=0

170 PRINT "INPUT THE SIZE OF YOUR MATRICES."
180 PRINT "REMEMBER, SINCE EACH MATRIX IS A PERFECT SQUARE, INPUT ONLY"
190 PRINT "ONE NUMBER."

200 INPUT S

210 DIM A(S,S),Y(S,S),Z(S,S)

220 LET N=4

230 LET Y=0

240 FOR I=1 TO S

250 LET Y(I,I)=1

260 NEXT I

270 GO TO 380

280 LET I1=I1+1

290 GO TO I1 OF 300,320,360, 340

300 PRINT "INPUT MATRIX A(FIRST MATRIX)."
310 GO TO 370

320 PRINT "INPUT MATRIX B(SECOND MATRIX)."
330 GO TO 370

340 PRINT "INPUT MATRIX D(FINAL MATRIX)."
350 GO TO 370

360 PRINT "INPUT MATIX C(THIRD MATRIX)."
370 RETURN

380 FOR I=1 TO N

390 GOSUB 280

400 INPUT A

410 LET Z=Y MPY A

420 LET Y=Z

430 NEXT I

L.
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TITLE

ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

440
450
460
u70
480
490
500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
40
750
760

L

PRINT Y

PRINT "DO YOU WANT TG TRY AGAIN(YES OR NO)"

INPUT 0%

IF 0$="YES" OR 0$="Y" THEN 140

IF 0%$="N" OR 0$="NO" THEN 510

PRINT "PLEASE ANSWER YES OR NO.™

GO TO 460

FIND 15

OLD

PRINT

PRINT "RAY TRACING"

PRINT "emmmmemoee e "

PRINT "JJ"

PRINT " THIS PROGRAM USES MATRIX METHODS TO APPROXIMATE "
PRINT "FUNCTIONS IN THE GEOMETRIC OPTIONS. THIS APPLICATION USES"
PRINT "MATRICES TO TRACE A PARAXIAL RAY THROUGH A SYSTEM OF LENSES"
PRINT "AND SPACES. THE EQUATIONS FOR THIS PROBLEM ARE GIVEN ON'"
PRINT "PAGE 191."

PRINT " YOU WILL DIMENSION A SQUARE MATRIX(INPUT ONLY ONE(1)"
PRINT "NUMBER, SINCE THAT IS ALL THAT IS REQUIRED TO SQUARE THE"
PRINT "MATRICES (eg:FOR A 2X2 MATRIX, INPUT ONLY 2)."

PRINT

PRINT " YOU ALSO MUST INPUT THE MATRIX VALUES INTO MATRIX A,"
PRINT "MATRIX B, MATRIX C,AND MATRIX D."

PRINT "J THE COMPUTER WILL THEN PRINT OUT THE SYSTEM MATRIX."
PRINT

PRINT "NOTE:"

PRINT " MATRICES A,B,C, AND D ALL REPRESENT EITHER A LENS, OR A"
PRINT "SPACE OF THE OPTICAL SYSTEM."

PRINT "JJ"

PRINT "WHEN YOU ARE READY TO CONTINUE, HIT RETURN"

INPUT C$

RETURN
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TITLE ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

100 INIT

110 REM * VIBRATING STRING ** MICHAEL VOICA

120 PAGE

130 GOSUB 620

140 INIT

150 PAGE

160 DIM Y(10,5) ,

170 PRINT "JINPUT THE CHANGE IN X(X)"
180 INPUT XT ‘
190 PRINT "JINPUT THE CHANGE IN T(T)"
200 INPUT K

210 READ D :
220 FOR I=1 TO 10 3
230 LET Y(I,1)=0.C1*SIN((I-1)*X1)
240 NEXT I

250 LET A=DT2/(K¥X172)

260 FOR J=2 TO 5 s

270 LET Y(1,J)=0 , b
280 LET Y(10,J)=0
- 290 NEXT J

300 FOR I=2 TO 9

310 LET Y(I,2)=0.5%(A*(Y(I-1,1)+Y(I+1,1))+2*%(1-A)¥Y(I,1))
320 NEXT I

330 FOR J=2 TO 4

340 FOR I=2 TO 9

350 LET Y(I,J+1)=A¥(Y(I-1,J)+Y(I+1,J))+2*¥(1-A)¥*Y(I,J)-Y(I,J-1)
360 NEXT I

370 NEXT J

380 PAGE

390 FCR J=1 TO 5

400 PRINT

410 PRINT

420 PRINT "AT ";(J-1)*D;" SEC., THE DISPLACEMENTS ARE:"

430 PRINT

A

i s

L
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TITLE ABSTRACT NO:

Chemistry and Physics 51/00-5201/0
Textbook Problems Adapted to 4051 BASIC

440 FOR I=1 TO 10

450 PRINT USING 460:Y(I,J)
1460 IMAGE-1D.7D,2X, S

470 IF I<>5 THEN 490

1480 PRINT " "

490 NEXT I

500 PRINT

510 PRI " -

520 NEXT J

530 DATA 0.316228

540 PRINT "DO YOU WANT TO TRY AGAIN(YES OR NO)"

550 INPUT I$

560 IF I$="YES" OR I$="Y" THEN 140

570 IF I$="NO" OR I$="N" THEN 600

580 PRINT "PLEASE ANSWER YES OR NO."

590 GO TO 550

600 FIND 15

610 OLD

620 PRINT

630 PRINT "THIS PROGRAM SIMULATES A VIBRATING STRING. THE EQUATION FOR"
640 PRINT "THE STRING VIBRATIONS IS GIVEN ON PAGE 151. "
650 PRINT "YOU WILL BE ASKED TO INPUT THE FOLLOWING:"
660 PRINT "™  (FROM EQUATION ON PAGE 151)"

670 PRINT
680 PRINT " 1- THE CHANGE IN X(X)"
690 PRINT " 2- THE CHANGE IN T(T)"

700 PRINT "JJ"

710 PRINT "WHEN YOU ARE READY TO CONTINUE, HIT RETURN"
720 INPUT S$

730 RETURN
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N APPLICATIONS LIBRARY PROGRAM
TITLE ABSTRACT NUMBER
FLOWCHART PROGRAM FOR 4051 BASIC PROGRAMS 51/00-8005/1
ORIGINAL DATE REVISION DATE MEMORY REQUIREMENT

9/77 16K - See note below
PERIPHERALS

&nga?nkspoor, Datatek
Revised by Leland C. Sheppard, Sunnyvale, CA |4631 Hard Copy Unit optional

ABSTRACT

Memory Requirement: 9K for the program; will run on 16K machine and chart
programs with up to 170 branches. On 24K or 32K machines, it will chart
programs with 700 or more branches.

This is a revised version of 51/00-8005/0; the purpose of the revision was to
increase the speed of the program while reducing its appetite for memory. Some
compromises were made to allow the program to be run on a 16K machine; these are
described in the section on restrictions. The overall flow of the program was not
modified from the original.

This program will flow chart any 4051 BASIC program from a tape file. It does
the job in the following way:

In the first pass, a map of the branches is made to enable "look ahead" in the
second pass. In the second pass, program lines are processed one at a time. The
Tine number is stripped off and the branch table is examined to draw incoming or
outgoing branches, if any. As each entry in the branch table is processed, the
page number on which that reference occurred is plugged back into the branch
table for subsequent printing. As the program is charted, the current page
number and the starting and ending statement numbers shown on that page are
printed on the bottom of the page.

Advantages: Runs about 3 times as fast in pass 2 as the old and requires about
% the memory. It includes page number references in the branch table and the
range of statement numbers shown on a page are printed with the page number at
the bottom.

Restrictions: Limit of 4 character statement numbers to allow the program to run
on a 16K machine. This may be modified to 5. Maximum of 20 FOR/NEXT Toops
unless modified to increase the limit. Page limit is 99 but may be modified.

The program material contained herein is supplied without warranty or
representation of any kind. Tektronix, Inc., assumes no responsibility and
shall have no liability, consequential or otherwise, of any kind arising from
the use of this program material or any part thereof.

e R LS
000-6405-00



PAGE NO: 2
TITLE ABSTRACT NO:

FLOWCHART FOR 4051 BASIC PROGRAMS 51/00-8005/1'

.

ABSTRACT for‘4051 FLOWCHARTER. File 4/042

This is a rewrite of 51/00-8005/0; the purpose of the
rewrite was to increase the speed of the program while
reducing its appetite for memory. Some compromises were
made to allow the program to be run on a 16K machine; please
see the section on restrictions. The overall flow of the
program was not modified from the original.

This program will flowchart any 4051 BASIC program from
a tape file. It does the job in the following way:

In the first pass, a map of the branches is made to enable
"look ahead" in the second pass.

In the second pass, program lines are processed one at a
time. The line number is stripped off and the branch table
is examined to draw incoming or outgoing branches, if any.

As each entry in the branch table is processed in pass 2
the page # on which that reference occurred is plugged back
into the branch table for subsequent printing. As the
program is charted the current page # and the starting and
ending statement numbers that are shown on that page are
printed at the bottom of the page.

The output from the printing of the branch table will look
as follows:

B8RS FROM PARGE TO0 PAGE BR® FROM PAGE TO PAGE
==’1:8838:8aar:;;;---;-n-.ua.-scusnngn:;:--:;s:;;;--E;--;G;;::E ;Z:z:: =

2 8 170868 28 SUBR.CALL 33 1720 12 19186 14

3 17 1 iz 1 36 17350 12 1796 13

4 32 1 6680 31 37 1760 13 1788 13

3 48 21000 7 38 1770 13 1798 13

€ 280 36600 31 SUBR.CALL 39 1780 13 5000 23 SUBR.CALL

7 388 3 1600 7 INTERRUPY 40 1810 13 1860 14

The detailed description of the FLOWCHARTERs function is
as follows:

In the first pass all branches ("from" and "to" statement
numbers) are stored in strings D$ ("from") and E$ ("to").
Strings J$ and K$ are used to store flags indicating sub-

il routine calls or interrupt service requests (to differentiate

000-6405-02 TEKTRONIX 4051 PROGRAM
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PAGENO: 3

[ TITLE ABSTRACT NO:

FLOWCHART FOR 4051 BASIC PROGRAMS 51/00-8005/1

-

them from normal branches).

Each element in D$ and E$ is 4 bytes; each in J$ and K$ is
2 bytes. The flags are contained in one of the 2; the 2nd
will be used for page numbers during pass 2.

An example: (assume the first statement encouhtered‘in
the program to be charted is "1 GO TO 100")

D$ positions 1-4: " 1" ("from" or origin)
E$ positions 1-U4: " 100" ("to" or destination)
J$ positions 1-2: " 0 (no flags, not GOSUB)
K$ positions 1-2: " " (no flags, not ON)

No page numbers have been placed in J$ or K$ since we are
still in pass 1 (they may not be printable anyway since they
are stored in binary. More about that later).

Another example: assume the following:

D$ positions Li-4y4; " 510"
E$ positions UW1-44: "3000"
J$ positions 21-22: "-
K$ positions 21-22: " "

This would mean that branch #11 was a GOSUB
in statement 510 to statement 3000 ("510 GOSUB 3000").

In the second pass program lines are processed one at a time.
The statement number is stripped off and saved (if first or
perhaps last on a page). The branch table is examined for
incoming branches., The Basic Verb is
checked and if it is different from the previous one a box is
drawn around command(s) on the screen (this can result in
several statements of a similar type in one box). The state-
ment is then checked for outgoing branches, FOR/NEXT connec-
tions to be drawn, etc. At the point where the incoming and
outgoing branch checks are made the current page number is
stored in J$ (for incoming) or K$ (for outgoing) as a 1 byte
binary counter. This technique was used as a memory saving
device so that the FLOWCHARTER could be run on a 16K 4051,
The functions used to convert to and from binary are ASC and

000-6405-02
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TITLE ABSTRACT NO:

FLOWCHART FOR 4051 BASIC PROGRAMS 51/00-8005/1

;‘: (/‘\

CHR. Paging is done by the program after

drawing unsatisfied loops to continue over the page boundary.
The page number is printed in the lower left corner along
with the first and last statement numbers which appeared on
that page.

Operation of the program is as follows:
Load the program and type RUN. After a short delay during
initialization the program will display the flowchart
symbols used (the program does it graphically; it is
reproduced here using print characters for illustration
only).

FLOWCHART SYMBOLS

CALCULATION
i
1
/ /
/ / INPUT/OUTPUT OPERATION.
/ /
i
P i
i i GRAPHICS.
i i
|
/ \
\ / MISC.
]
1
—/ \___YES CONDITIONAL BRANCH
\ /
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TITLE

ABSTRACT NO:

FLOWCHART FOR 4051 BASIC PROGRAMS 51/00-8005/1

SUBROUTINE CALL.

(The graphics and subroutine call boxes are actually double
boxes which could not readily be reproduced here.)

After a short pause the screen will page and a request for
the file number of the program to be charted will appear:

Specify File # to be flowcharted:

Respond with your program file #. The screen will clear.
At the end of pass 1 the following message will appear:

Flowchart between line numbers:
Respond with "1,9999" for the entire file or a range (less

than that) of statement numbers of your choice.

The function keys available are as follows:

Key 2:

Key U4:

L

8 9 10

Print the branch table (automatic on range 1-9999;
use key when flowcharting part of program)

Suspend execution (1 instruction loop where screen
is left as is; useful for studying a page)

000-6405-02

TEKTRONIX 4051 PROGRAM




PAGENO: 6

TITLE ABSTRACT NO:
FLOWCHART FOR 4051 BASIC PROGRAMS v 51/00-8005/1
fro s

Key 5: Run (Resume execution after Suspend; picks up
where it left off)

Key 8: Display Symbols (same as starting display)
Key 9: End (terminate the run immediately)

Key 10: Restart Pass 2 (line number request is reissued
S0 a new range can be specified if desired)

Memory Requirements: 9K for program; will run on a 16K
machine and chart programs with up to 170 branches; on 24K
or 32K machines it will chart programs with 700 or more
branches.

Peripherals Required: None. 4631 Hardcopy optional.

Restrictions:

1. statement numbers 1-9999 allowed; modify N and
alter the statements which initialize G$ and H$ to allow
5 character statement numbers (the limit of 4 was used to
allow the program to run on a 16K machine).

2. Maximum of 20 FOR/NEXT loops can be handled in one
program without modification; increase F and F$ and the
respective initialization and search loops to increase
this limit.

3. the page limit is 99 without modification to the
image used to print the branch table; the page limit is 127
for the one byte binary counters.

4, when a partial range is specified for the 2nd pass
the page number references in the branch table will be in-
complete and will print (during branch table print) as page
# 32; the flowcharter cannot distinguish between a blank
(decimal 32) and a real page number (since J$ and K$ were
initialized to blanks and never changed). .

5. for those of you who may also have the original flow-
charter the reason for changing variable names in this ver-
sion was to save memory; using all single character variable

-
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PAGE NO: 7

TITLE ABSTRACT NO:

FLOWCHART FOR 4051 BASIC PROGRAMS 51/00-8005/1

names before using any 2 character names removed several
hundred bytes from the size of the original program.
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i
TITLE

ABSTRACT NO:

FLOWCHART PROGRAM FOR 4051 BASIC PROGRAMS - 51/00-8005/1

1G
8 G
9 E
16
17
18
20
21
32
36
40

100
110
120

130

140

150

160

170
180
190
200
210
220
230
240

260

!

0 TO 100
OSuUB 7000
ND

29=1

IF Z9=1 THEN 17
RETURN
29=0
RETURN

GO TO 8000
END

GO TO 1000

REM 4051 FLOWCHARTER. (C:03/042 A:04/042) File 2/042
REM Author: Han Klinkspoor, SA, Datatek, April 1976
REM Rewrite: Leland C. (Chuck) Sheppard, July 1977

INIT

REM S=# of Branch References
S=400

REM N=zlength of max stmt #

N=U4

DIM A$(171+1),C$(100+1),D$(S*N+1) ,E$(S¥N+1) ,F$(40+1),2$(52+1)
DIM F(20),I$(2+1),M$(2+1),L$(72+1),B$(3+1) ‘
DIM H$(N+2),G$(N+2),J$(S¥2+1) ,K$(S*¥2+1) ,N$(N+2),Y$(2+1),V$(2+1)
D$:"H

E$=""

J$:""

FOR I=1 TO S¥2/10

250 J$=J $&" "

NEXT I

270 K$=J$
280 GOSUB 8000
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TITLE

ABSTRACT NO:

FLOWCHART PROGRAM FOR 4051 BASIC PROGRAMS 51/00-8005/1

290
300

310

320
330
340
350
360
370
380

390

400
410
420
430
4u0
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600

PRINT USING "20(100(""""))ps":
ON ECF (0) THEN 1000

REM A$=Basic Command Names

G=0
A$="PRIINPWRIREAWBYRBYFINAPPSAVOLDSECTLIMARKILPAGHOMMOVDRARMORDR"
A$=A$&"AXIGINVIEWINSCAROTPOIINISETDIMFUZDEFON POLOFFDATRESRUNENDRET"
A$=A$&"STOWAICLOCOPFORNEXIF GO GOSCALLISDELRENREMIMALETMAT"

PRINT "Specify File # to be flowcharted:"

INPUT F3

PAGE

REM [Pass 1: build branch table]

FIND F3
INPUT @33:L$

IF LEN(L$)=0 THEN 410

A=POS(L$," ", 1)+1

H$=" n

G$=SEG(L$,1,A-2)

H$=REP(G$, 1+N-LEN(G$) ,LEN(G$))
C$=SEG(L$,A,3)

V=1

C=POS(A$,C$,V)

IF C=0 THEN 550

IF (C+2)/3=INT((C+2)/3) THEN 540
V=C+1

GO TO 490

C=(C+2)/3

IF C<47 OR C>49 AND C<>33 THEN 410
P=POS(L$," OF",A)+POS(LS$,"TH" A)
P=(A+5)¥(P=0)+(P+4)*¥(P<>0)
C$=SEG(L$,P,70)

G=G+1

IF G<=S THEN 640
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PAGE NO: 10

TITLE

FLOWCHART PROGRAM FOR 4051 BASIC PROGRAMS

ABSTRACT NO:

51/00-8005/1

620 LIST 140,200

630 END

640 IF C<>49 THEN 660

650 J$=REP("-",G¥2-1,1)
660 D$=D$&H$

670 PO=VAL(C$)

680 G$=" "

690 N$=STR(PO)

700 N$=SEG(N$,2,LEN(N$)-1)
710 G$=REP(N$, 1+N-LEN(N$) ,LEN(N$))
720 E$=E$&G$

730 IF C<>33 THEN 750

740 K$=REP("-",G*2-1,1)
750 A=POS(C$,",",1)

760 IF A=0 THEN 410

770 C$=REP("",1,A)

780 GO TO 590

1000 REM [EOF reached]

1010 SET KEY

1020 F==1

1030 Fg="n

1040 FOR I=1 TO &

1050 F$=F$&" "

1060 NEXT I

1070 T=1

1080 PRINT "Flowchart between Line Numbers: "
1090 INPUT L1,L2 '

1100 REM [Pass 2: Chart]
1110 ON EOF (0) THEN 9000

1120 C¢="B E G I N"
1130 02=0

-

610 PRINT "GGG# of branches >";S;", Program Mod Needed (Lines Below).J"
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PR
TITLE

FLOWCHART PROGRAM FOR 4051 BASIC PROGRAMS

ABSTRACT NO:

51/00-8005/1

1140 H

1150 C

1160 X

1170 Y=
1180 W

1190 M

1200 L=
1210 FIND F3

1220 PAGE

1230 MOVE X,Y

1240 GO TO 1580

1250 INPUT @33:L$

1260 IF LEN(L$)=0 THEN 1250

1270 GOSUB 6000

1280 L=VAL(L$)

1290 IF L<L1 THEN 1250

1300 IF L>L2 THEN 9000

1310 H$=" "

1320 G$=STR(L)

1330 G$=SEG(G$,2,LEN(G$)-1)

1340 H$=REP(G$, 1+N-LEN(G$),LEN(G$))

1350 REM Stmt # right aligned

1360 IF 02<>0 THEN 1380

1370 02=L

1380 IF L>80 OR L/U<>INT(L/4) THEN 1440
1390 GOSUB 3000

1400 RMOVE 0, -2

1410
1420 MOVE X,U-4-4¥(C<>UB)
1430 GIN X,Y

1440 GOSUB 2000

1450 P=POS(L$," ", 1)+1
1460 C$=SEG(L$,P,3)

1470 C=(POS(A$,C$,1)+2)/3

PRINT "HHHHHHHH*¥¥¥ Key #";L/4;" ***%n;
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TITLE _ ABSTRACT NO:
FLOWCHART PROGRAM FOR 4051 BASIC PROGRAMS 51/00-8005/1
G =

1480 IF C<>1 OR POS(L$,"@",P)=0 THEN 1510
1490 C$=SEG(L$,POS(L$,"@",P)+1,3)

1495 C$=REP("0O",1,0)

1500 C=1+(VAL(C$)=32)%20.5

1505 C$=REP("",1,1)

1510 IF C=H AND (H<45 OR H>50) AND H<>39 AND H<>40 THEN 1530
1520 GOSUB 3000

1530 C$=SEG(L$,P,LEN(L$)-P+1)

1540 C$=REP("",1,ASC(C$)=32)

1550 I$=SEG(C$,LEN(C$),1)

1560 C$=REP("",LEN(C$),I$=" ")

1570 H=C

1580 IF C<>47 THEN 1620

1590 P=POS(C$,"TH",3)

1600 C$=SEG(C$,4,P-5)

1610 GOSUB 6000

1620 RMOVE 0,-2.8-2.5%(C=47)

1630 GIN X,U

1640 M=0

1650 IF C<>48 OR POS(C$,"OF",1)<>0 THEN 1730
1660 MOVE X,U+6.2

1670 W=64

1680 U=U+1.3

1690 M=1

1700 GOSUB 4000

1710 GIN A,Y

1720 GO TO 1910

1730 LO=LEN(C$)*0.896

1740 REM Look for Ctrl Characters if Print or $tring

1750 IF C=54 THEN 1790

1760 IF C=1 OR POS(C$,"$=",1)<>0 OR POS(C$,"POS(",1)<>0 THEN 1780
1770 IF C<>55 THEN 1790

1780 GOSUB 5000

1790 MOVE X-LO,U

L

L
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