Appendix A

CBM Character Codes

This appendix contains the following tables:

CBM BASIC keywords (Table A-1)

CBM ASCII 7-bit codes (Tabie A-2)

CBM screen memory 7-bit codes (Table A-3)

CBM standard and alternate character set 8-bit codes (Table A-4)

Tables A-1, A-2 and A-3 are self-explanatory, they are referred to frequently
throughout the book. The standard and alternate character sets illustrated in Table A-4
are also referred to frequently throughout the book; however, being unique to CBM
computers, information presented in this table is summarized below.

The first two columns of Table A-4 show the standard and alternate character sets
for the PET and CBM computers. The right three columns show each character’s corres-
ponding ASCII code and PEEK/POKE number. The characters are arranged in ascend-
ing sequence by their CBM ASCII code number. If the character does not have a CBM
ASCII code number, as in the case of reverse characters, they are arranged in ascending
sequence of PEEK/POKE number. Many characters appear twice because they have two
CBM ASCII code numbers.

Standard Character Set. The standard character set is in effect when the PET
2001 computer is powered up, or when a value of 12 is poked into memory location
59468 by a POKE 59468,12 statement on a PET or CBM computer. The standard
character set has upper-case alphabetics, numbers, graphic characters and special sym-
bols.
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Alternate Character Set. The alternate character set is in effect when the CBM
computer is powered up, or when a value of 14 is poked into memory location 59468 by
a POKE 59468,14 statement on a PET or CBM computer. The alternate character set
has upper- and lower-case alphabetics, numbers, and some special symbols.

CBM ASCII Code. ASCII stands for American Standard Code for Information
Interchange. Commodore Business Machines developed its own ASCII code for the
CBM Computer in order to include its unique characters.

The ASCII code column (and Table A-2) shows both the decimal and hex-
adecimal CBM ASCII codes for each character. To find a character’s ASCII code col-
umn, find the desired character in the character column, then look across the chart for
the corresponding CBM ASCII code. When using the ASC( ) or CHRS$() function refer
only to the decimal ASCII number.

The last portion of the chart, the reverse characters, do not have CBM ASCII
codes. Therefore they are arranged by their PEEK/POKE numbers.

PEEK/POKE. The PEEK/POKE number is the number used when POKEing a
character to the screen. It also represents the number of the character returned when
PEEKing into memory to see what character is contained in a specified memory loca-
tion. The PEEK/POKE numbers do not appear in strict ascending sequence until the
reverse characters portion of the chart. At this point, the chart is arranged in ascending
PEEK/POKE order because the reverse CBM characters lack CBM ASCII numbers, and
can only be referenced with PRINT or PEEK/POKE statements.
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Table A-1. CBM BASIC Keyboard Codes

Code Character/ Code Character/ Code Character/ Code Character/
(decimal) | Keyword (decimal) Keyword {decimal) Keyword (decimal} Keyword

0 End of line 70 F 141 GOSUB 181 INT

1-31 Unused 71 G 142 RETURN 182 ABS
32 space 72 H 143 REM 183 USR
33 ! 73 | 144 STOP 184 FRE
34 74 J 145 ON 185 POS
35 #* 75 K 146 WAIT 186 SQR
36 $ 76 L 147 LOAD 187 RND
37 % 77 M 148 SAVE 188 LOG
38 & 78 N 149 VERIFY 189 EXP
39 ’ 79 0 150 DEF 190 cos
40 { 80 P 151 POKE 191 SIN
41 ) 81 Q 152 PRINT 3 192 TAN
42 . 82 R 153 PRINT 193 ATN
43 + 83 S 154 CONT 194 PEEK
44 ’ 84 T 155 LsT 195 LEN
45 - 85 U 156 CLR 196 STR$
46 . 86 v 157 CMD 197 VAL
47 / 87 w 158 sYs 198 ASC
48 0 88 X 159 OPEN 199 CHR$

49 1 89 Y 160 CLOSE 200 LEFT$
50 2 90 2 161 GET 201 RIGHT$
51 3 91 [ 162 NEW 202 MIDS$
52 4 92 \ 163 TAB( 203 Unused
53 5 93 ] 164 TO 204 CONCAT?
54 6 94 ! 165 FN 205 DOPEN?
55 7 95 - 166 SPC( 206 pcLoset
56 8 96-127 Unused 167 THEN 207 RECORD?
57 9 128 END 168 NOT 208 HEADER?
58 : 129 FOR 169 STEP 209 COLLECT?
59 ; 130 NEXT 170 + 210 BACKUPT
60 < 131 DATA 171 - 211 coryt
61 = 132 INPUT # 172 . 212 APPEND
62 > 133 INPUT 173 / 213 DSAVE?
63 ? 134 DIM 174 1 215 cATALOGt
64 @ 135 READ 175 AND 216 RENAME?
65 A 136 LET 176 OR 217 SCRATCH?
66 B 137 GOTO 177 > 218 DIRECTORY?
67 c 138 RUN 178 = 219 ?SYNTAX ERRORY
68 D 139 IF 179 < 220-254 | Unused
69 E 140 RESTORE 180 SGN 255 -

t For BASIC 4.0 only
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Table A-2. ASCII Standard 7-Bit Codes

. 6 0 0 0 1 1
Bit ———— 5| o0 o 1 1 0 0 1 1
3 2 1 o4 0 1 0 1 0 1
0 0 o} ] NUL DLE SP 0 @ P p
0 o} o] 1 SOH DC1 ! 1 A a a q
0 o] 1 0 STX DC2 2 B R b r
o} 0 1 1 ETX DC3 #* 3 o} S c s
0 1 0 (¢} EQT DC4 $ 4 D T d t
0 1 0 1 ENQ NAK % 5 E U e u
0 1 1 o} ACK SYN & 6 F \ f v
0 1 1 1 BEL ETB 7 G w g w
1 o 0 0 BS CAN ( 8 H X h x
1 [¢] 0 1 HT EM ) 9 [ Y i y
1 0 1 0 LF SUB ’ : J z i z
1 0 1 1 VT ESC + K [ k !
1 1 0 0 FF FS < L \ ! |
1 1 0 1 CR GS - = M ] m !
1 1 1 o] SO RS > N A n ~
1 1 1 1 Sl us | / ? o] - o] DEL
NUL  Null FF Form feed ETB End of transmission block
SOH  Start of heading CR. Carriage return CAN  Cancel
STX  Start of text SO Shift out EM £nd of medium
ETX  End of text Si Shift in SUB  Substitute
EOT  End of transmission DLE Data line escape ESC Escape
ENQ  Enquiry DC1 Device control 1 FS File separator
ACK  Acknowledge DC2 Device control 2 GS Group separator
BEL Bell, or alarm DC3  Device control 3 RS Record separator
BS ¥ Backspace DC4 Device control 4 us Unit separator
HT Horizontal tabulation NAK  Negative acknowledge SP Space
LF Line feed STN  Synchronous idle DEL Delete
vT Vertical tabulation
Table A-3. CBM Screen Memory 7-Bit Codes
B ol S] ] 4] 5} 1 1 1 i
IS 5} 5} 1 1 5] 5] 1 1
N g 1 5] 1 (5] 1 5} 1
3£18 )
vuby | ¥ s u - i r
Yvugl | ) ¢} ! i & [ ] -+
SISHYSI b K " 2 | — - -
Bvull C S ] 3 - v 4
giwy | ) I 3 4 | - 1
iyl | E u V. o s | 1
vlly | [ W & [ - X B ]
¥yili1l | [t] W e | U !
1vug | H " { ] | [ " -
1oyl | [ i ) El - | 4 -
1viy J 4 » : N L 4 ] J
1¥i1l | K L + ; < + 3 N
1lvw L ) < L ¥ . -
livl | 3l J - = N | L -
1119 i N . > Vi w B -
1111 | 0 « / I3 | A | - b
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Table A-4. PET/CBM Standard and Alternate Character Sets (Continued)

Standard Alternate ASCIl PEEK/ Standard Alternate ASCH PEEK/
Character Set Character Set POKE Character Set Character Set POKE
PET CBM PET CBM DEC HEX PET CBM PET CBM
a [z} ] 3 a
1 E E b b
2 I I c ¢
sToP sToP G I It d d
4 £ E e e
3 F F f t
& ] G [*] [*]
v H H h h
2 1 1 i i
2 I J ) i
a ki K k 3
1 L L I I
= 4 ™M m m
RETURN RETURN H M n "
[uj [} o o
= F ] P
ol [x q q
CRSR| CRSR| I3 = ¢ .
RVS RVS [ z s s
HOME HOME T T t t
DELETE DELETE i ] u u
o y v v
9] w w
K x x
¥ Y Y
z z z
L C C
] ] ] ]
CRSR— CRSR— 1 T +
[ ] [ [ ) ! { !
! ! " " T "
" " # “
# # F ¥
% £ b B
s P £ &
& &
. ; i ) ¢ [y
¢ < f ; s
K 3 * * * * &R
* * + + + + (>33
+ + E &
- - - - (234
- - . . . . &E
a @ 1 1 1 1 V1 e
1 1 = Z i & Sa
= E 32 & ] = K S
= 3 33 4 4 4 4 52
4 4 24 S b = & el
s s as B & & : "
€ & 36 ® - = ce
= - 37 3 2 Se
& & as ER s7
= 3 37 Sy S
: 2R Sg ‘ .
. 3E 53 2 :
e < 3C &a = = =
- = 3n -3
= ez 3k 62 7 B 7
el 83 3F (2
@ &4 4 a
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Table A-4. PET/CBM Standard and Alternate Character Sets (Continued)
Standard Alternate ASCl PEEK/ Standard Alternate ASCII PEEK/
Character Set Character Set POKE Character Set Character Set POKE
PET CBM PET CBM DEC MEX PET CBM PET CBM
183 31 L) * A A
! ! E E
RUN AUN B - - -
- - I T
- - E E
- - = =
i ! G
I H H
- I 1 £
1 I CH
¥ ¥ CE
L L - L ce
Shitted RETURN Shifted RETURN ot &l oo
- o) g CE
r r ] a CF
a T F = pils)
CRSR1 CRSR! . L o [ It
RVS Oft RVS Off - - & B Lz
CLR Screen CLR Screen » . = = Iz
INSERT INSERT | | T T Tt =
E t it ns a5
g s I &c
S? ) o 8?
k<] + a8
35 | 3
A A * * L]
k 2R 31 + + ay
1 at A 3z
CRSR- CRSR— 157 2D | ! 33
L1 3E T " 4
15 aF L] ~ a5
Stifted b Shifted b e A 3 L] 36
] 1 1 1 1 Al 1 1 ay
- - - - 1 A& - - 3
- - - - i A3 - - a3
— - — - 1 A< 1 - _ 166
i 1 i ! 1 AS 1 i ! 191
2 1 HE 1 i & 182
| | i | 1 A7 1 I i 16z
’ i i HE 164 e 154
v v 4 % 1 A 185 v r 1a5
| y | ! 17 AR 1a& | 1 18¢&
4 + 4 4 17 AE 187 k + 1a7
» " . a 1 AL 1é . . 182
- L N - {7& AD 1a3 - v 183
A - Bl a ¥4 AE 1164 - B 116
- - - - 175 AF 111 - - 111
r r r r 176 B2 2 r r
- R hd R 173 B2 - -
44 4 173 E3 4 4
| J ! ' 18 B4 ! }
t 1 i 1 181 T 1 ]
] i i ] 1832  EB& 1 1
. By ! ) -
- - - = 1 B - -
- - - a- 1 BH - -
| N J v 1 EA A .J
. . » [ 1 EE [ s
. . . - 1 EC - N
ER R 1 ED 2 4
* " * . 1 EE - .
s “s “s “a 1 EF L 11 8] ® 255 &5
- - - - 132 ca
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Table A-4. PET/CBM Standard and Alternate Character Sets (Continued)

Standard Alternate ASCII PEEK/ Standard Alternate ASCIl PEEK/
Character Set Character Set POKE Character Set Character Set POKE
PET CBM PET CBM DEC HEX PET CBM PET CBM DEC HEX
3] (2} a4 d = = = = 132
a3 (2 &=~ a00A a0 133
IR b b " H ] [T | 134
L ¢ ¢ = & " . 135
| L] d d = - ul ) 136
a E ] ] e - - a a 1
E a ¢ f - -] 4 a 1
£ ] g 9 ] j | 5 = 1
H Hi h h » ] ihoa =
(LT | i | ] N LU | 2611
LJ] L] i i B [ LT -
F - | k k F] F ] ]
L] L ! | ] | ]
3 a o m m = ] !
NI 2 verse} n n reverse. 11 M 2
a1 L)} o [ [ | L] L} 8]
a Pl P P [ ] a Pl P]
L] L] q q - B )] )]
W K] r r - ] ] o
= ] s s 72 7 =3 =
[T | t t n L oo
L] 1] u u | o] ] nj
L] v v = o [ ]
L] ] w w 0 @ 8 4l
A 4] X x : a i b 2
Moo y y 155 » N
d L 2 J 154 o] R
L] L] L} 155 H -
~ N N 156 & | F ]
L1} 1] 1S5 n n
Wi ® 08
= N N
[ ] [ B |
(1] 1 [ ]
"] - -
«iid . ™
i n ]
[ ] [ ]

E%

CEURLULEREZ RS LUEERHE S aa
=
ARuenE, an: gEk 187 A4

ER RN B N R
AsdEANe,gm

'
.
AR SR AU B RE S P L S ERE G

a

aa

RuuRaIWELR ya

ShALEPIRIIR YN UE I NN AN mEE a2y

AR ARt AR A A SR AN R S S EE NS

.8
LU RBRELEQRNA ARSI P AR ERE

SALrJ® iIER"mptl
LR R R R<BRENE FYW R RN
TSR rJRIER"am2l

RrureawbsEian
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CBM Error Messages

Error messages may be displayed in response to just about anything you key in at
the CBM keyboard or when your program is running. Both the CBM BASIC interpreter
and the operating system issue error messages, listed separately below.

Whenever the CBM BASIC interpreter detects an error, it displays a diagnostic
message, headed by a question mark, in the general form:

"message ERROR IN LINE number

where message is the type of error (listed alphabetically below) and number is the line
number in the program where the error occurred (not present in immediate mode).
Following any error message, BASIC returns to immediate mode and gives the READY
prompt.

CBM BASIC error messages are listed below, with two descriptive
paragraphs: The first describes the cause of the error, and the second discusses possible
ways of correcting the error.

BASIC ERROR MESSAGES

Error Message Cause and Suggested Remedies

BAD SUBSCRIPT An attempt was made to reference an array ele-
ment that is outside the dimensions of the array.
This may happen by specifying the wrong number
of dimensions (different from the DIM state-
ment), using a subscript larger than specified in
the DIM statement or using a subscript larger
than 10 for a non-dimensioned array.
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CAN’T CONTINUE

DIVISION BY ZERO

FORMULA TOO COMPLEX

ILLEGAL DIRECT

ILLEGAL QUANTITY

NEXT WITHOUT FOR
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Correct the array element number to remain
within the original dimensions, or change the
array size to allow more elements.

A CONT command was issued, but program
execution cannot be resumed because the pro-
gram has been allered, added to or cleared in
immediate mode, or execution was stopped by an
error. Program execution cannot be continued
past an error message.

Correct the error. The most prudent course is to
type RUN and start over. However. you can
attempt to reenter the program at the point of
interruption by a directed GOTO.

An attempt was made to perform a division
operation with a divisor of zero. Dividing by zero
is not allowed.

Check the values of variables (or constants!) in
the indicated line number. Change the program so
that the divisor can never be evaluated to zero or
add a check for zero before performing the divi-
sion.

This is not a program error but indicates that a
string expression in the program is 100 Intricate
for CBM BASIC to handle.

Break the indicated expression into two or more
parts and rerun the program (this will also tend to
improve program readability ).

A command was given in immediate mode that
is valid only in program mode. The following are
invalid in immediate mode: DATA. DEF FN,
GET, GET#, INPUT. INPUT=

Enter the desired operation as a tshort) pro-
gram and RUN it.

A function is passed one or more parameters
that are out of range. This message also occurs if
the USR function is referenced before storing the
subroutine address at memory locations 1 and 2.

Check the ranges given in Chapter 8 for the
function in question. Change the program to be
sure that the argument will always be within
range, or add a check before the function
reference to make sure that the argument is
allowed. If USR error, insert statements to POKE
the subroutine address before the USR reference.

A NEXT statement is encountered that is not
tied to a preceding FOR statement. Either there is
no FOR statement or the variable in the NEXT
statement is not in a corresponding FOR state-
ment.
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OUT OF DATA

OUT OF MEMORY

OVERFLOW

REDIM’D ARRAY

REDO FROM START
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The FOR part of a FOR-NEXT loop must
be inserted or the offending NEXT statement
deleted. Be sure that the index variables are the
same at both ends of the loop.

A READ statement is executed but all of the
DATA statements in the program have already
been read. For each variable in a READ state-
ment, there must be a corresponding DATA ele-
ment.

Add more DATA elements or restrict the num-
ber of READs to the current number of DATA
elements. Insert a RESTORE statement to reread
the existing data. Or add a flag at the end of the
last DATA statement (any value not used as a
DATA element may be used for the flag value)
and stop READing when the flag has been read.

The user program area of memory has been
filled and a request is given to put more in, €.8.,
add a line to the program. This message may also
be caused by multiple FOR - NEXT and/or
GOSUB nestings that fill up the Stack; this is the
case if ?FRE(0) shows considerable program area
storage left.

Simplify the program. Pay particular attention
to reducing array sizes. It may be necessary to
restructure the program into overlays.

A caiculation has resulted in a number outside
the allowable range, i.e., the number is too big.
The largest number allowed is 1.70141184E + 38.

Check your calculations. It may be possible to
eliminate this error just by changing the order in
which the calculations are programmed.

An array name appears in more than one DIM
statement. This error also occurs if an array name
is used (given a default size of 11) and later
appears in a DIM statement.

Place DIM statements near the beginning of the
program. Check to see that each DIM statement is
executed only once. DIM must not appear inside
a FOR - NEXT loop or in a subroutine where
either may be executed more than once.

This is a diagnostic message during an INPUT
statement operation and is not a fatal error. It
indicates that the wrong type of data (string for
numeric or vice versa) was entered in response to
an INPUT request.

Reenter the correct type data. INPUT will con-
tinue prompting until an acceptable response is
entered.
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RETURN WITHOUT GOSUB

STRING TOO LONG

SYNTAX

TYPE MISMATCH

UNDEF'D STATEMENT

UNDEF’D FUNCTION
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A RETURN statement was encountered with-
out a previous matching GOSUB statement being
executed.

Insert a GOSUB statement or delete the
RETURN statement. The error may be caused by
dropping into the subroutine code inadvertently.
In this case correct the program flow. An END or
STOP statement placed just ahead of the
subroutine serves as a debugging aid.

An attempt was made by use of the concatena-
tion operator (+) to create a string longer than
255 characters.

Break the string into two or more shorter
strings as part of the program operation. Use the
LEN function to check string lengths before con-
catenating them.

There is a syntax error in the line just entered
(immediate mode) or scanned for execution (pro-
gram mode). This is the most common error
message, and is caused by such things as misspell-
ings, incorrect punctuation, unmatched paren-
theses, extraneous characters, etc.

Examine the line carefully and make correc-
tions. Note that syntax errors in a program are
diagnosed at run time, not at the time the lines are
entered from the keyboard. You can eliminate
many syntax error messages by carefully
scrutinizing newly entered program lines before
running the program.

An attempt was made to enter a string into a
numeric Assignment variable or vice versa, or an
incorrect type was given as a function parameter.

Change the offending item to correct type.
Refer to Chapter 8 for acceptable parameter types.

An attempt was made to branch to a nonexis-
tent line number.

Insert a statement with the necessary line num-
ber or branch to another line number.

Reference was made to a user defined function -
that has not previously been defined by appearing
in a DEF FN statement. The definition must pre-
cede the function reference.

Define the function. Place DEF FN statements
near the beginning of the program.

OPERATING SYSTEM ERROR MESSAGES

BAD DATA

String data was input when numeric data was
expected.
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BAD DISK

DEVICE NOT PRESENT

FILE ALREADY EXISTS

FILE NOT FOUND

FILE NOT OPEN

FILE OPEN

LOAD
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Correct the input data to numeric, or change
the program to accept string input.

A media failure on a HEADER command, due
to either the diskette missing from the drive, a
write protect tab, or a defective magnetic surface.

Check the disk drive to see if a diskette is pro-
perly inserted. Remove write protect tab if pre-
sent. If magnetic surface is defective, use a
different diskette (BASIC 4.0).

No device on the IEEE 488 Bus was present to
handshake an attention sequence. The Status
function will have a value of 2, indicating a
timeout. This message may occur for any 1/O
command.

If the device identification is in error, correct
the OPEN (or other) statement. If the statement
is correct, especially if it has worked before, check
the addressed device for malfunction, misconnec-
tion, or power off.

The name of the source file being copied with
the COPY statement already exists on the
destination diskette.

Delete the file on the destination diskette
before attempting to COPY, or use a different dis-
kette as the destination diskette.

The filename given in the LOAD or OPEN
statement was not found on the specified device.

Check that you have the correct tape or diskette
in the device. Check the filenames on the tape or
diskette for possible spelling error in the program
statement.

An attempt was made to access a file that was
not opened via the OPEN statement.

Open the file.

An attempt was made to open a file that has
already been opened via a previous OPEN state-
ment.

Check the logical file number (first parameter
in the OPEN statement) to be sure a different
number is used for each file. Insert a CLOSE
statement if you want to reopen the same file for a
different I/0 operation.

An unacceptable number of tape errors were
accumulated on a tape load (more than 31) that
were not cleared on reading the redundant block.
This message is issued in connection with the
LOAD command (see Chapter 4).
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NOT INPUT FILE An attempt was made to read from a tape file
that has been opened for output only.

Check the READ# and OPEN statement
parameters for correctness. Reading requires a
zero as the third parameter of the OPEN state-
ment (this is the default option).

NOT OUTPUT FILE An attempt was made to write to a tape file that
has been opened for input only.

Check the PRINT# and OPEN statement
parameters for correctness. Writing to a file
requires a 1 (or a 2 if you want an EOT at the end
of the file) as the third parameter in the OPEN
statement.

VERIFY ERROR The program in memory and the specified file
do not compare. This message is issued in connec-
tion with the VERIFY command (see Chapter 8).

DOS ERROR MESSAGES

REQUESTING ERROR MESSAGES

To request error messages under BASIC 4.0, execute a PRINT statement to
display numeric variable DS or string variable DSS$.
DSS$ displays four parameters as follows:

ThsE

NN  ERROR MESSAGE TT SSs

—— ———

t—Sector accessed

Track accessed

Type of error

Error number

Using BASIC <3.0 you cannot access variables DS or DS$. To examine error
status, you must OPEN a logical file specifying physical unit 8 with secondary
address 15. You must then input four string variables and display them. This may be
illustrated as follows:

10 OPEN 1,8,15
20 INPUT #1, A$, 8%, C$, D$

30 PRINT A$,B$,.C$.D8
40 CLOSE 1

A$, is the error message number, B is the error message, CS$ is the track number, and
DS is the sector number.
Table B-1 includes the track number and sector number for all DOS errors.
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Table B-1. DOS Error Messages

423

E
Nu:::;er Error Message Track Sector
"
-
e 00 oK 00 00
z 7 01 FILES SCRATCHED #* FILES 00
b
” 20 READ ERROR (Block header not found) T S
5 21 READ ERROR (No synch character) T S
_u: 22 READ ERROR (Data biock not present) T S
= 23 READ ERROR (Checksum error in data block) T S
3 24 HREAD ERROR (Byte decoding error) T S
& 27 READ ERROR (Checksum error in header) T S
f
2 25 WRITE ERROR (Write-verify error) T S
& 26 WRITE PROTECT ON T S
2 28 WRITE ERROR (Long data block) T S
3 29 DISK 1D MISMATCH T s
30 SYNTAX ERROR (General syntax) 00 00
” 31 SYNTAX ERROR (Invalid command} 00 00
5 32 SYNTAX ERROR (Long line) 00 00
j 33 SYNTAX ERROR (Invalid file name) 00 00
< 34 SYNTAX ERROR (No file given) cO 00
S 39 SYNTAX ERROR f(Invalid DOS command) 00 00
% 50 SYNTAX ERROR (Record not present) 00 00
51 SYNTAX ERROR (Overflow in record) T S
52 SYNTAX ERROR {File too large) T s
60 WRITE FILE OPEN 00 00
‘ 61 FILE NOT OPEN 00 00
£ 62 FILE NOT FOUND 00 00
= 63 FILE EXISTS 00 00
° 64 FILE TYPE MISMATCH 00 00
I 65 NO BLOCK T S
66 ILLEGAL TRACK AND SECTOR T S
67 ILLEGAL SYSTEM TRACK AND SECTOR T S
£ 70 NO CHANNEL 00 00
= 71 DIR ERROR 00 00
£ 72 DISK FULL 00 00
3 73 DOS MISMATCH 00 00
‘% 74 DRIVE NOT READY 00 00
READ ERRORS
Error Message Error Message Cause of Error
Number
20 Block header The disk controller is unable to locate the
not found header of the requested data block. Caused by an
illegal sector number, or the header has been
‘ destroyed.
21 No synch The disk controller is unable to detect a synch
character mark on the desired track. Caused by misalign-

ment of the read/write head or no diskette is pre-
sent. Can also indicate a hardware failure.
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22

23

24

27

Data block
not present

Checksum error
in data block

Byte decoding
error

Checksum error
in header

WRITE ERRORS

Error Message

Number
25

26

28

29

Error Message

Write-verify
error

WRITE
PROTECT
ON

Long data
block

DISK ID
MISMATCH
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The disk controller has been requested to read
or verify a data block that was not properly writ-
ten. This error message occurs in conjunction
with the BLOCK commands and indicates an
illegal track and/or sector request.

This error message indicates that there is an
error in one or more of the data bytes. The data
has been read into the DOS memory, but the
checksum over the data is in error. This message
may also indicate grounding problems.

The data or header has been read into the DOS
memory, but a hardware error has been created
due to an invalid bit pattern in the data byte. This
message may also indicate grounding problems.

The controller has detected an error in the
header of the requested data block. The block has
not been read into the DOS memory. This
message may also indicate grounding problems.

Cause of Error

This message is generated if the controller
detects a mismatch between the written data and
the data in the DOS memory.

This message is generated when the controiler
has been requested to write a data block while the
write protect switch is depressed. Typically, this is
caused by using a diskette with a write protect tab
over the notch.

The controller attempts to detect the synch
mark of the next header after writing a data block.
If the synch mark does not appear within a pre-
determined time, the error message is generated.
The error is caused by a bad diskette format (the
data extends into the next block), or by hardware
failure.

This message is generated when the controller
has been requested to access a diskette which has
not been initialized. This message can also occur if
a diskette has a bad header.
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SYNTAX ERRORS

Z-ror Message
Number

30

31

32

33

34

39

o
—

o
]

Error Message

General syntax

Invalid
command

Long line

Invalid file
name

No file
given

Invalid DOS
Command

Record not
present

Overflow in
Record

File too
large
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Cause of Error

The DOS cannot interpret the command sent to
the command channel. Typically, this is caused by
an illegal number of file names, or patterns are
illegally used. For example, two file names may
appear on the left side of the COPY command.

The DOS does not recognize the command.
The command must start in the first position.

The command sent is longer than 40 characters.

Pattern matching is invalidly used in the OPEN
or SAVE command.

The file name was left out of a command or the
DOS does not recognize it as such. Typically, a
quotation mark (**) or colon (:) has been left out
of the command.

An unrecognizable disk operating system com-
mand was received.

An INPUT# or GET# statement selected a
record beyond the current end of file. This is an
error if you are attempting to read a record; it is
not necessarily an error if you are positioning to
the end of a file in order to add new records to an
old file.

A PRINTH# statement attempted to write more
than the allowed number of characters to a rela-
tive file. The terminating carriage return is
counted as one character when computing record
length.

The current record position will result in disk
overflow on the next write-to-disk operation.
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Error Message
Number

60

6l

62

63

64

65

66

67

Error Message

WRITE FILE
OPEN

FILE NOT
OPEN

FILE NOT
FOUND

FILE EXISTS

FILE TYPE
MISMATCH

NO BLOCK

ILLEGAL
TRACK
AND SECTOR

ILLEGAL
SYSTEM
TRACK AND
SECTOR

PET/CBM Personal Computer Guide

Cause of Error

This message is generated when a write file that
has not been closed is being opened for reading.

This message is generated when a file is being
accessed that has not been opened in the DOS.
Sometimes, in this case, a message is not gener-
ated; the request is simply ignored.

The requested file does not exist on the indi-
cated drive.

The file name of the file being created already
exists on the diskette.

The file type does not match the file type in the
directory entry for the requested file.

This message occurs in conjunction with the B-
A command. It indicates that the block to be allo-
cated has been previously allocated. The
parameters indicate the next higher in number
available track and sector. If the parameters are
zero (0), then all blocks higher in number are in
use.

An attempt has been made to access a sector
that does not physically exist. The track and/or
sector number specified is outside of the allowed
range for the current diskette. Unless you are
using random access files, you should never see
this error code.

When accessing program or data files, an
attempt has been made to access a sector that is
reserved for use by the disk operating system.
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SYSTEM ERRORS

t-ror Message Error Message

Number

70

71

72

73

74

NO
CHANNEL
(available)

DIR (ectory)
ERROR

DISK FULL

DOS
MISMATCH

DRIVE NOT
READY

427

Cause of Error

The requested channel is not available, or all
channels are in use. A maximum of five sequen-
tial files may be opened at one time to the DOS.
Direct access channels may have six opened files.

The BAM does not match the internal count.
There is a problem in the BAM allocation or the
BAM has been overwritten in DOS memory. To
correct this problem, reinitialize the diskette to
restore the BAM in memory. Some active files
may be terminated by the corrective action.

Either the blocks on the diskette are used or the
directory is at its limit (152 entries).

Data written to a diskette using any one version
of DOS may be read using any other version of
DOS. However, you must write to a diskette
using the same DOS version with which the dis-
kette was initialized. Error 73 is reported if you
attempt to write to a diskette using a different ver-
sion of DOS from the one which created and
initialized the diskette.

An attempt has been made to access the 8050
diskette unit with the selected drive.
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BASIC Bibliography

Advanced BASIC. James S. Coaf, Hayden Book Co., Rochelle Park, New Jersey.

BASIC. Albrecht, Finkle, and Brown, Peoples Computer Company, Menlo Park,
California, 1967.

BASIC: A Computer Programming Language. C. Pegels, Holden-Day, Inc., 1973.

Basic BASIC. James S. Coan, Hayden Book Company, Rochelle Park, New Jersey.

BASIC Programming. J. Kemeny and T. Kurtz, Peoples Computer Company, Menlo
Park, California, 1967.

Entering BASIC. J. Sack and J. Meadows, Science Research Associates, 1973.

A Guided Tour of Computer Programming in BASIC. T. Dwyer, Houghton Mifflin Com-
pany, 1973.

Hands-On BASIC with a PET. Herbert D. Peckham, M¢Graw-Hill Book Company, New
York, 1979.

Programming Time Shared Computers in BASIC. Eugene H. Barnett, Wiley-Interscience,
Library of Congress #72-175789.

What to Do After You Hit Return. Peoples Computer Company, Menlo Park, California
94025.



Appendix D

CBM Newsletters and References

This appendix contains a listing of CBM-related publications for CBM users who
want to seek out continuing sources of information on the CBM computer. Many of
these sources contain notices of PET/CBM user groups and activities. No endorsement
of these publications is implied.

Periodicals

Calculators/Computers Magazine, Box 310, Menlo Park, California 94025. Bimonthly.
$10.00 year. A magazine that has several PET articles in each issue.

Commodore PET Users Club Newsletter, Commodore Business Machines, Inc., 3330
Scott Bivd., Santa Clara, California 95051. Monthly. $15.00 year U.S., $25.00 year
foreign. Official Commodore newsletter in U.S.

Commodore PET Users Club Newsletter, Commodore Systems, 360 Eusten Rd., London,
England NW1 3BL. Bimonthly. £10. Official Commodore newsletter in Europe.

COMPUTE!, P.O. Box 5406, Greensboro, North Carolina, 27403. Monthiy. $16.00 yzar
U.S., $18.00 year Canada, $20.00 year elsewhere. Each issue has a regular section on
PET/CBM products.

CURSOR, P.0O. Box 550, Goleta, California 93017. Monthly. $33.00 year. A cassette

magazine — you receive a tape cassette of programs that can be loaded into the
CBM. Each cassette comes with a 2-page newsletter/program description.

MICRO, The 6502 Journal, 8 Fourth Lane, South Chelmsford, Massachusetts 01824.
Bimonthly. Single copies $1.50, $6.00 year. A magazine that has several CBM articles
in each issue. For the experienced CBM user.
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People’s Computers, 1263 El Camino Real, Box E, Menlo Park, California 94025.
Bimonthly. Single copies $1.50, $8.00 year. A magazine that has several CBM articles
in each issue.

PET Users Group Newsletter, Lawrence Hall of Science, University of California,
Berkeley, California 94720. Monthly. $4.50 for 6 integral issues, checks payable to
Regents of the University of California. Highly recommended.

Purser’s Reference List of Computer Cassettes. Quarterly. Single copy $4.00 domestic,

$5.00 foreign. $12.00 year domestic, $16.00 year foreign. Extensive list of CBM pro-
grams available on cassette.

Reference Manuals

CBM Floppy Disk User Manual Model 2040, Commodore Business Machines, Inc., 3330
Scott Blvd., Santa Clara, California 95051, 1979. By the manufacturers of the CBM
computer.

CBM Printer User Manual Models 2022 & 2023, Commodore Business Machines, Inc.,

3330 Scott Blvd., Santa Clara, California 95051, 1979. By the manufacturers of the
CBM computer.

Commodore Business Computer User’s Guide Series 8000, Commodore Business
Machines, Inc., 3330 Scott Blvd., Santa Clara, California 95051, 1980. By the
manufacturers of the CBM computer.

MCS6500 Microcomputer Family Programming Manual, MOS Technology, Inc., 950 Rit-

tenhouse Road, Norristown, Pennsylvania 19401. $10.00 (price may vary with loca-
tion). By the manufacturers of the 6502 microprocessor.

MCS6500 Microcomputer Family Hardware Manual, MOS Technology, Inc., 950 Rit-
tenhouse Road, Norristown, Pennsyivania 19401. $10.00 (price may vary with loca-
tion). By the manufacturers of the 6502 microprocessor.

PET and the IEEE 488 Bus (GPIB), E. Fisher and C. W. Jensen, Osborne/McGraw-Hill,
630 Bancroft Way, Berkeley, California 94710, 1980. $15.99.

PET 2001-8 Personal Computer User Manual, Commodore Business Machines, Inc.,
3330 Scott Blvd., Santa Clara, California 95051. (8K system). $9.95. By the manufac-
turers of the PET computer.

PET 2001-16, 16N, 32, 32N Personal Computer User Manual, Commodore Business
Machines, Inc., 3330 Scott Blvd., Santa Clara, California 95051. (16K and 32K
systems.) $9.95. By the manufacturers of the PET computer.

6502 Assembly Language Programming, Lance Leventhal, Osborne/McGraw-Hill, 630
Bancroft Way, Berkeley, California 94710, 1979. $16.99.
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Conversion Tables

This appendix contains the following reference tables:

- Hexadecimal-Decimal Integer Conversion
Powers of Two

*  Mathematical Constants

+ Powers of Sixteen

* Powers of Ten
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HEXADECIMAL-DECIMAL INTEGER CONVERSION

The tat:le below provides for direct conversions between hexa-

secimol integers in the range 0—FFF and decimal integersin

*he ronge 0--4095. For conversion of larger integers, the
rable values moy be added to the following figures:

Hexadecimal fractions may be converted to decimal fractior:
as follows:

1. Express the hexadecimal fraction os an integer times
16", where n is the number of significant hexadecima

Hexoaecimal Decimal Hexadecimal Decimal places to the right of the hexadecimal point.

NEReRIe} 4 096 20 000 131 072 0. CA9BF3!6 = CA9 BF316 x 1676

62 00C 8192 30 000 196 608

03 000 12 288 4C 000 262 144 2. Find the decimal equivalent of the hexadecimal intege
04 000 16 384 50 000 327 680

05 000 20 480 60 000 393 216 CA9 BF3\6 = 13278 195]0

06 000 24 576 70 000 458 752

07 000 28672 80 000 524 288 3. Multiply the decimal equivalent by 167"

08 000 32768 90 000 589 824

09 000 36 864 A0 000 655 360 13278 195

0A 000 40 960 80 000 720 896 x 596 046 448 x 10716

08 000 45 056 C0 000 786 432 0.791 442 09610

0C 000 49 152 00 000 851 948

0D 000 53 248 £0 000 917 504 Decimal fractions may be converted to hexadecimal fractior:
OE 000 57 344 FO 000 983 040 by successively multiplying the decimal fraction by ]6]0.
OF 000 61 440 100 000 1 048 576 After each multiplication, the integer portion is removed tc
10 000 65 536 200 00C 2097 152 form o hexadecimal fraction by building to the right of the
11 000 69 632 300 000 3145728 hexadecimal point. However, since decimal arithmetic is
12 000 73728 400 000 4194 304 used in this conversion, the integer portion of each product
13 000 77 824 500 000 5242 880 must be converted to hexadecimal numbers.

14 000 81 920 600 000 6 291 456

15 000 86 016 700 000 7 340 032 Example: Convert 0.895) to its hexadecimal equivalent
16 000 70 112 800 000 8 388 408 0.895

17 000 94 208 900 000 9437 184 : |

18 000 98 304 AQQ 000 10 485 760 @ 3420

19 000 102 400 BOO 000 11 534 336 : \

1A 000 106 496 C00 000 12 582 912 @ 120

18 000 110 592 DOO 000 13 631 488 '

1C 000 114 688 £00 000 14 680 064 6;%‘8‘

1D 000 118 784 FOO 000 15728 640 //——_ ’

1E 000 122 880 1 000 000 16777 216

IF 000 126 976 2000 000 33 554 432 0.E5TEy 6™ 720

0 1 2 3 4 5 6 7 8 9 A B c o £ F |

00 000C 0QULO1 0002 0003 0004 0005 0006 0007 0008 0009 0010 0011 0012 0013 0014 0015 ;
01 0016 0017 0018 0019 0020 0021 0022 0023 0024 0025 0026 0027 0028 0029 0030 0031,
02 0032 0033 0034 0035 0036 0037 0038 0039 0040 0041 0042 0043 0044 0045 0046 0047 :
03 0048 0049 0050 0051 0052 0053 0054 0055 0056 0057 0058 0059 0060 0061 0062 0063
04 0064 0065 0066 0067 0068 0069 0070 0071 0072 0073 0074 0075 0076 0077 0078 0079
05 0680 0081 0082 0083 0084 0085 0086 0087 0088 0089 0090 0091 0092 0093 0094 0095
06 0096 0097 0098 0099 0100 0101 0102 0103 0104 0105 0106 0107 0108 0109 0Vl0 011}
07 0112 0113 0114 0115 0116 0117 0118 oue 0120 0121 0122 0123 0124 0125 0126 0127
08 0128 0129 0130 0131 0132 0133 0134 0135 013 0137 0138 0139 0140 0141 0142 0143
09 0144 0145 0146 0147 0148 0149 0150 015} 0152 0153 0154 0155 0156 0157 0158 0159
0A 0160 0161 0162 0163 0164 0165 0166 0167 0168 0169 0170 0171 0172 0173 0174 0175
08 0176 0177 0178 0179 0180 0181 0182 0183 0184 0185 018 0187 0188 0189 0190 0191
0C 0192 0193 0194 0195 019 0197 0198 0199 0200 0201 0202 0203 0204 0205 0206 0207
[¢]0] 0208 0209 0210 0211 0212 0213 0214 0215 0216 0217 0218 0219 022G 0221 0222 0223
0t 0224 0225 0226 0227 0228 0229 0230 0231 0232 0233 0234 0235 0236 0237 0238 0239
OF 0240 0241 0242 0243 0244 0245 0246 0247 0248 0249 0250 0251 0252 0253 0254 0255




Appendix E: Conversion Tables 435
HEXADECIMAL-DECIMAL INTEGER CONVERSION (Continued)
o 1 2 3 4 s 6 7 8 9 A B o :
1o | 0256 0257 0258 0259 0260 0261 0262 0263 0264 0265 0266 0267 0268 0269 0270 0271
11| 0272 0273 0274 0275 0276 0277 0278 0279 0280 0281 0282 0283 0284 0285 0286 0287
12 | 0288 0289 0290 0291 0292 0293 0294 0295 029 0297 0298 0299 0300 0301 0302 0303
13 | 0304 0305 0306 0307 0308 0309 0310 0311 0312 0313 0314 0315 0316 0317 0318 0319
14 | 0320 0321 0322 0323 0324 0325 0326 0327 0328 0329 0330 0331 0332 0333 033¢ 0335
15 | 033 0337 0338 0339 0340 0341 0342 0343 0344 0345 0346 0347 0348 0349 0350 0351
16 | 0352 0353 0354 0355 035 0357 0358 0359 0360 0361 0362 0363 0364 0365 0366 0367
171 0368 0369 0370 0371 0372 0373 0374 0375 0376 0377 0378 0379 0380 0381 0382 0383
18 | 0384 0385 038 0387 0388 0389 0390 0391 0392 0393 0394 0395 0396 0397 0398 0395
19 | 0400 0401 0402 0403 0404 0405 0406 0407 0408 0409 0410 0411 0412 0413 0414 0415
1A | 0416 0417 0418 0419 0420 0421 0422 0423 0424 0425 0426 0427 0428 0429 0430 0431
1B | 0432 0433 0434 0435 0436 0437 0438 0439 0440 0441 0442 0443 0444 (445 0446 0447
1C | 0448 0449 0450 0451 0452 0453 0454 0455 0456 0457 0458 0459 0460 0461 0462 0463
1D | 0464 0465 0466 0467 0468 0465 0470 0471 0472 0473 0474 0475 0476 0477 0478 0479
IE | 0480 0481 0482 0483 0484 0485 0486 0487 0488 0489 0490 0491 0492 0493 0494 0495
IF | 049% 0497 0498 0499 0500 0501 0502 0503 0504 0505 0506 0507 0508 0509 0510 0511
20 | 0512 0513 0514 0515 0516 0517 0518 0519 0520 0521 0522 0523 0524 0525 0526 0527
21 | 0528 0529 0530 0531 0532 0533 0534 0535 0536 0537 0538 0539 0540 0541 0542 0543
22 | 0544 0545 0546 0547 0548 0549 0550 0551 0552 0553 0554 0555 0556 0557 0558 0559
23 | 0560 0561 0562 0563 0564 0565 0566 0567 0568 0569 0570 0571 0572 0573 0574 0575
24 | 0576 0577 0578 0579 0580 0581 0582 0583 0584 0585 058 0587 0588 0589 0590 059
25 | 0592 0593 0594 0595  05% 0597 0598 0599 0600 0601 0602 0603 0604 0605 0606 0607
2 | 0608 0609 0610 0611 0612 0613 0614 0615  N6l6 0617 0618 0619 0620 0621 0622 0623
27 | 0624 0625 0626 0627 0628 0629 0630 0631 0632 0633 0634 0635 Q636 0637 0633 0639
28 | 0640 0641 0642 0643 0644 0645 0646 0647 0648 0649 0650 0651 0652 0653 0654 0655
29 | 0656 0857 0658 0659 0660 0861 0662 0663 0664 0665 0666 0667 0668 0669 0670 0671
28 | 0672 0673 0674 0675 0676 0677 0678 0679 0680 0681 0682 0683 0684 0685 068 0687
28 | 0688 0689 0690 0691 0692 0693 0694 0695 069 0697 0698 0699 0700 0701 0702 0703
2C | 0704 0705 0706 0707 0708 0709 0710 0711 0712 0713 0714 0715 0716 0717 0718 0719
20 | 0720 0721 0722 0723 0724 0725 0726 0727 0728 0729 0730 0731 0732 0733 0734 0735
26 | 0736 0737 0738 0739 0740 0741 0742 0743 0744 0745 0746 0747 0748 0749 0750 0751
2F | 0752 0753 0754 0755 0756 0757 0758 0759 0760 0761 0762 0763 0764 0765 0766 0767
30 | 0768 0769 0770 0773 0772 0773 0774 0775 0776 0777 0778 0779 0780 0781 0782 0783
31 | o784 0785 0786 0787 0788 0789 0790 0791 0792 0793 0794 0795 0796 0797 0798 0799
32 | 0800 0801 0802 0803 0804 0805 0806 0807 0808 0809 0810 0811 0812 0813 0814 0815
33 | 0816 0817 0818 0819 0820 0821 0822 0823 0824 0825 0826 0827 0828 0829 0830 083
34 | 0832 0833 0834 0835 0836 0837 0838 0839 0840 0841 0842 0843 0844 0845 0846 0847
35 | 0848 0849 0850 0851 0852 0853 0854 0855 0856 0857 0858 0859 0860 0841 0862 0863
36 | 0864 0885 0866 0867 0868 0849 0870 0871 0872 0873 0874 0875 0876 0877 0878 0879
37 | 0880 0881 0882 0883 0884 0885 0886 0887 0888 0889 0890 0891 0892 0893 0894 0895
38 | 0896 0897 0898 0899 0900 0901 0902 0903 0904 0905 0906 0907 0908 0909 0910 091
39 1 0912 0913 0914 0915 0916 0917 0918 0919 0920 0921 0922 0923 0924 0925 0926 0927
3A | 0928 0929 0930 0931 0932 0933 0934 0935 0936 0937 0938 0939 0940 0941 0942 0943
38 | 0944 0945 0946 0947 0948 0949 0950 0951 0952 0953 0954 0955 0956 0957 0958 0959
3C | 0960 0961 0962 0963 0964 0965 0966 0967 0968 0969 0970 0971 0972 0973 0974 0975
3C | 0976 0977 0978 0979 0980 0981 0982 0983 0984 0985 0986 0987 0988 0989 0990 099
36| 0992 0993 0994 0995  09% 0997 0998 0999 1000 1001 1002 1003 1004 1005 1006 1007
3F | 1008 1009 1010 1011 1012 1013 1014 1015 1016 1017 1018 1019 1020 1021 1022 1023
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HEXADECIMAL-DECIMAL INTEGER CONVERSION (Continued)
0 1 2 3 4 5 6 7 8 9 A 8 C D 3 F

4C | 1024 1025 1026 1027 1028 1029 1030 1031 1032 1033 1034 1035 1036 1037 1038 1039
41 1040 1041 1042 1043 1044 1045 1046 1047 1048 1049 1050 1051 1052 1053 1054 1055
42 | 1056 1057 1058 1059 1060 1061 1062 1063 1064 1065 1066 1067 1068 1069 1070 107
43 | 1072 1073 1074 1075 1076 1077 1078 1079 1080 1081 1082 1083 1084 1085 1086 1087
44 11088 1089 1090 1091 1092 1093 1094 1095 109 1097 1098 1099 1100 1101 1102 1103
45 | 1104 1105 1708 1107 1108 1109 1110 1111 1412 1113 1114 1115 1116 1117 111 1119
46 1 1120 1121 1122 1123 1124 1125 1126 1127 1128 1129 1130 1131 1132 1133 1134 1135
47 1136 1137 1138 1139 1140 1141 1142 1143 1144 1145 1146 1147 1148 114% 1150 1151
48 | 1152 1153 1154 1155 1156 1157 1158 1159 1160 1161 1162 1163 1164 1185 1166 1167
49 | 1168 1169 1170 1171 1172 1173 1174 1175 1176 1177 1178 1179 1180 1181 1182 1183
441 1184 1185 1186 1187 1188 1189 1190 1191 1192 1193 1194 1195 1196 1197 1198 1199
4B | 1200 1201 1202 1203 1204 1205 1206 1207 1208 1209 1210 1211 1212 1213 1214 1215
4C | 1216 1217 1218 1219 1220 122V 1222 1223 1224 1225 1226 1227 1228 1229 1230 123)
40 | 1232 1233 1234 1235 1236 1237 1238 1239 1240 1241 1242 1243 1244 1245 1246 1247
4E 1248 1249 1250 1251 1252 1253 1254 1255 1256 1257 1258 1259 1260 1261 1262 1263
4F 1264 1265 1266 1267 1268 1269 1270 1271 1272 1273 1274 1275 1276 1277 1278 1279
S0 | 1280 1281 1282 1283 1284 1285 1286 1287 1288 1289 1290 1291 1292 1293 1294 1295
51 1296 1297 1298 1299 1300 1304 1302 1303 1304 1305 1306 1307 1308 1309 1310 1311
52 [ 1312 1313 1314 1315 1316 1317 1318 1319 1320 1321 1322 1323 1324 1325 1326 1327
53 | 1328 1329 1330 1331 1332 1333 1334 1335 1336 1337 1338 1339 1340 1341 1342 1343
54 1 1344 1345 1346 1347 1348 1349 1350 1351 1352 1353 1354 1355 1356 1357 1358 1359
55 1360 1361 1362 1363 1364 1365 1366 1367 1368 1369 1370 137V 1372 1373 1374 1375
56 | 1376 1377 1378 1379 1380 1381 1382 1383 1384 1385 1386 1387 1388 1389 1390 139
57 1392 1393 1394 1395 1396 1397 1398 1399 1400 1401 1402 1403 1404 1405 1406 1407
58 1 1408 1409 1410 1411 1412 1413 1414 1415 1416 1417 1418 1419 1420 1421 1422 1423
59 | 1424 1425 1426 1427 1428 1429 1430 1431 1432 1433 1434 1435 1436 1437 1438 1439
54 | 1440 1441 1442 1443 1444 1445 1446 1447 1448 1449 1450 1451 1452 1453 1454 1455
5B | 1456 1457 1458 1459 1460 1461 1462 1463 1464 1465 1466 1467 1468 1469 1470 147

5C | 1472 1473 1474 1475 1476 1477 1478 1479 1480 1481 1487 1483 1484 1485 1486 1487
50 | 1488 1489 1490 1491 1492 1493 1494 1495 1496 1497 1498 1499 1500 1501 1502 1503
SE 1504 1505 1506 1507 1508 1509 1510 1511 1512 1513 1514 1515 1516 1517 1518 1519
5F 1520 1521 1522 1523 1524 1525 1526 1527 1528 1529 1530 1531 1532 1533 15324 1535
60 | 1536 1537 1538 1539 1540 1541 1542 1543 1544 1545 1546 1547 1548 1549 1550 1551
61 1552 1553 1554 1555 1556 1557 1558 1559 1560 1561 1562 1563 1564 1565 1560 1507
62 | 1568 1569 1570 1571 1572 1573 1574 1575 1576 1577 1578 1579 1580 1581 1582 1583
63 | 1584 1585 1586 1587 1588 1589 1590 1591 1592 1593 1594 1595 1596 1597 1598 1599
64 1600 1601 1602 1603 1604 1605 1606 1607 1608 1609 1610 1611 1612 1613 1614 1615
65 1616 1617 1618 1619 1620 1621 1622 1623 1624 1625 1626 1627 1628 1629 1630 1631
66 1632 1633 1634 1635 1636 1637 1638 1639 1640 1641 1642 1643 1644 1645 1646 1647
67 1648 1649 1650 1651 1652 1653 1654 1655 1656 1657 1658 1659 1660 1661 1562 1663
68 | 1664 1665 1666 1667 1668 1669 1670 1671 1672 1673 1674 1675 1676 1677 1678 1679
69 1 1680 1681 1682 1683 1684 1685 1686 1687 1688 1689 1690 1691 1692 1693 1694 1695
64 | 169 1697 1698 1699 1700 1701 1702 1703 1704 1705 1706 1707 1708 1709 1710 1711
68 1712 0713 4714 1715 1716 1717 1718 1719 1720 1721 1722 1723 1724 1725 1726 1727
6C 1 1728 1729 1730 1731 1732 1733 1734 1735 1736 1737 1738 1739 1740 1741 1742 1743
60D | 1744 1745 1746 1747 1748 1749 1750 1751 1752 1753 1754 1755 1756 1757 1758 1759
6F 1760 1761 1762 1763 1764 1765 1766 1767 1768 1769 1770 1771 1772 1773 1774 1775
6F 1776 1777 1778 1779 1780 178} 1782 1783 1784 1785 178 1787 1788 1789 1790 179

L
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Conversion Tables

HEXADECIMAL-DECIMAL INTEGER CONVERSION {(Continued)

43

0 ! 2 3 4 5 6 7 8 9 A B C 8} £ F
Y] 1792 1793 1794 1795 1796 1797 1798 1799 1800 1801 1802 1803 1804 1805 1806 1807
71 1808 1809 1810 1811 1812 1813 1814 1815 1816 1817 1818 1819 1820 1821 1822 1522
72 1824 1825 1826 1827 1828 1829 1830 1831 1832 1833 1834 1835 1836 1837 1838 183%
73 1840 1841 1842 1843 1844 1845 1846 1847 1848 1849 1850 1851 1852 1853 1854 1855
74 1836 1857 1858 1859 1860 1861 1862 1863 1864 1865 1866 1867 1868 1869 1870 1871
7 1877 1373 1874 1875 1876 1877 1878 1879 1880 1881 1882 1883 1884 1885 188 1887
76 1858 1889 1890 1891 1892 1893 1894 1895 1896 1897 1898 1899 1900 1901 1902 1903
77 P04 1905 1906 1907 1908 1209 1910 1911 1912 1912 1914 1915 1916 1917 1918 1919
78 1920 1921 1922 1923 1924 1925 1926 1927 1928 1929 1930 1931 1932 1933 1934 1935
79 1935 1937 1938 1939 1940 1941 1942 1943 1944 1945 1946 1947 1948 1949 1950 i95)
7A 19521953 1954 1953 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967
78 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981 1982 1983
7C 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1795 1996 1997 1998 1999
7D 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 201% 2012 2013 20'4 2015
7E 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 203}
7F 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047
80 2048 2049 2050 2051 2052 2053 2054 2055 2056 2057 2058 2059 2060 2061 2062 2063
81 2064 2065 2066 2067 2068 2069 2070 2071 2072 2073 2074 2075 2076 2077 2078 2079
82 2080 2081 2082 2083 2084 2085 2086 2087 2088 2089 2090 2091 2092 2093 2094 2095
83 2096 2097 2098 2099 2100 2101 2102 2103 2104 2105 2106 2107 2108 2109 2110 2111
84 2112 2113 2114 2115 2116 2117 2118 2119 2120 212y 2122 2123 2124 2125 2126 2127
85 2128 2129 2130 2131 2132 2133 2134 2135 2136 2137 2138 2139 2140 2141 2142 2143
86 2144 2145 2146 2147 2148 2149 2150 2151 2152 2153 2154 2155 2156 2157 2158 2159
87 2160 2161 2162 2163 2164 2165 2166 2167 2168 2169 2170 2171 2172 2173 2174 2175
88 21762177 2178 2179 2180 2181 2182 2183 2184 2185 2186 2187 2188 2189 2190 2191
89 2192 2193 2194 2195 2196 2197 2198 2199 2200 2201 2202 2203 2204 2205 2206 2207
8A 2208 2209 22i0 2211 2212 2213 2214 2215 2216 2217 2218 2219 2220 2221 2222 2223
8R 2224 2225 2226 2227 2228 2229 2230 223} 2232 2233 2234 2235 2236 2237 2238 2239
8C 2240 224) 2242 2243 2244 2245 2246 2247 2248 2249 2250 225! 2252 2253 254 2255
80 2256 2257 2258 2259 2260 2261 2262 2263 2264 2265 2266 2267 2268 2269 7270 2271
8t 2272 2273 2274 2275 2276 2277 2278 2279 2280 2281 2282 2283 2284 2285 2286 2287
8F 2288 2289 2290 2291 2292 2293 2294 2295 2296 2297 2298 2299 2300 2301 2302 2303
90 2304 2305 2306 2307 2308 2309 2310 2311 2312 2313 2314 2315 2316 2317 2318 2319
N 2320 2321 2322 2323 2324 2325 2326 2327 2328 2329 2330 2331 2332 2333 2334 2335
g2 2336 2337 2338 2339 2340 2341 2342 2343 2344 2345 2346 2347 2348 2349 2350 2351
93 2352 2353 2354 2355 2356 2357 2358 2359 2360 2361 2362 2363 2364 2365 2366 2367
94 2368 2369 2370 2371 2372 2373 2374 2375 2376 2377 2378 2379 2380 2381 2382 2383
95 2384 2385 238 2387 2388 2389 2390 2391 2392 2393 2394 2395 2396 2397 2398 2399
96 2400 2401 2402 2403 2404 2405 2406 2407 2408 2409 2410 2411 2412 2413 2414 2415
97 2416 2417 2418 2419 2420 242} 2422 2423 2424 2425 2426 2427 2428 2429 2430 243
98 2432 2433 2434 2435 2436 2437 2438 2439 2440 2441 2442 2443 2444 2445 2446 2447
99 2448 2449 2450 243} 2452 2453 2454 2455 2456 2457 2458 2459 2460 2461 2467 2403
9A 2464 2465 2466 2467 2468 2469 2470 2471 2472 2473 2474 2475 2476 2477 2478 2477
78 2480 2481 2482 2483 2484 2485 2486 2487 2488 2489 2490 2491 2492 2493 2494 2495 |
C 2496 2497 2498 2499 2500 250V 2502 2503 2504 2505 2506 2507 2508 2509 2510 51
0 2512 2513 2514 2515 2516 2517 2518 2519 2520 2521 2522 2523 2524 2525 2526 2547
9t 2528 2529 2530 2531 2532 2533 2534 2535 2536 2537 2538 2539 2540 2541 2547 2543
I 2544 2545 2546 2547 2548 2549 2550 2551% 2552 2553 2554 2555 2556 2557 2558 2559
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HEXADECIMAL-DECIMAL INTEGER CONVERSION (Continued)
o 1 2 3 3 B 6 7 8 a & B C ;
a) 2568 2569 2570 i
Al 7584 2585 2586 2387
Al 2600 2601 2602 2603
a3 2616 2617 2818 2619
A4 12624 2625 2025 2627 2528 2629 2630 2631 2632 2633 2634 2835 2636
AL 2040 2041 D042 2043 2644 2645 2646 2647 2648 2649 2650 2531 2657
A | 2006 2657 2638 559 ool 2661 2662 2663 2664 2665 2066 2067 2668
AT 2672 2673 2074 2673 2676 2677 2678 2679 2680 2081 2687 2683 2684
AB | InEB 2589 2650 2691 2697 2093 2694 2095 209% 2697 2698 2695 2700
Ay 10704 2005 2706 2707 2708 2709 2710 2710 2712 2213 2714 2715 2716
L aa | 27200 2720 0722 2023 2pa 9725 2726 2727 2728 2729 2730 2731 2737
| AB 1 2730 2737 2738 2739 2740 2741 2742 2743 2744 2745 2746 2747 2748
AC | 2752 2733 2754 2755 2730 2757 2758 2759 2760 276} 2767 2743 2764 2
AD L ITA8 2769 2770 2771 Q7T 2773 2774 2775 2776 2777 2778 2779 2780 2 2
AL | 2784 2785 2786 2787 2788 2789 2790 2791 2792 2793 2794 2795 bEE 2
AF | 2800 2801 2802 2803 2804 2805 2800 2807 2808 2809 28i0 2811 2817 2813 2814 &
BC | 28l6 2817 2818 2819 2820 2821 2827 2823 2824 2825 2826 2827 2873 2829 2830 I83
81 2832 0833 2834 2835 2836 2837 2838 283° 2840 2841 2842 2843 2844 2845 7846 2847
B2 | 2848 2849 2850 2851 2852 2853 2854 2855 2856 2857 2858 2859 2860 2861 0867 2863
Bl | 2864 2865 2860 2867 2868 28¢v 0870 2871 2877 2873 2874 2875 2876 2877 2878 2879
Ba | 2830 2881 2882 2883 2884 2885 2880 2887 2888 2889 2890 2891 2890 2893 2894 2895
BS | 289 2897 2898 2899 2900 2901 2902 2903  29C4 2905 2906 2907 2908 2909 2910 2911
Bo | 2912 2913 2914 2915 2916 2917 2918 2919 2920 2921 2922 2923 2924 2925 2926 292
B7 | 2928 2929 2930 2931 2932 2933 2934 2935 2936 293/ 2938 2939 2940 2941 2942 1743
88 | 2944 2945 2946 2947 2948 2949 2950 2951 2952 2953 2954 2055 2956 02957 0958 2959
BG | 2960 2961 2962 2963 2964 2965 2966 2967 2968 2969 2970 297V 2977 2973 2074 2975
BA | 2976 2977 2978 2979 2980 2981 2982 2983 2984 2985 298¢ 2987 2988 2989 2990 2991
BB | 2992 2993 2994 2995 2996 2997 2998 2999 3000 3001 3002 3003 3004 3005 3006 3007
BC ] 3008 3009 3070 3011 3012 3043 3014 3015 3016 3017 3018 3019 3020 3021 3000 3003
BD | 3024 3025 3026 3027 3028 3025 3030 303! 3032 3033 3034 3035 3036 3037 3038 3039
BE | 3040 3041 3042 3043 3044 3045 3046 3047 3048 3049 3050 3051 3052 3053 3054 305%
BF 3056 3057 3058 3059 3060 3061 3062 3063 3064 3065 3066 3067 3068 3069 3070 307
CC 13072 3073 3074 3075 3076 3077 3078 3079 3080 3081 3082 3083 3084 3085 308 3087
C1 | 3088 3089 3090 3091 3097 3093 3094 3095 309 3097 3098 3099 3100 3101 3100 3103
C2 | 3104 3105 3106 3107 3108 3109 3110 3111 3112 3113 3114 3115 3116 3117 3118 3119
C3 | 3120 3121 3122 3123 3124 3125 3126 3127 3128 3129 3130 3131 3132 3133 3134 3135
Ca 13136 3137 3138 3139 3140 3141 3142 3143 3144 3145 3146 3147 3148 3149 3150 31531
CS 13152 3153 3154 3155 3156 3157 3158 3159 3160 3161 3162 3163 3164 3165 3106 3167
Cé | 3168 3169 3170 3170 3172 3173 3174 3175 3176 3177 3178 3179 3180 3181 3182 3183
C7 | 3184 3185 318 3187 3188 3189 3190 3191 3192 3193 3194 3195 319 3197 3196 319v
C8 | 3200 3200 3202 3203 3204 3205 3206 3207 3208 3209 3210 3211 3212 3213 3714 3215
co | 3216 3217 3218 3219 220 3221 3222 3223 3224 3225 3226 3227 3228 3229 3030 %t
CA | 3232 3233 3234 3235 3236 3237 3238 3239 3240 3241 3242 3243 3244 3245 3246 3247
CB | 3248 3249 3250 3251 3252 3253 3254 3255 3256 3257 3258 3259 3260 3261 3267 3763
CC | 3264 3265 3266 3267 3268 3269 3270 3271 3272 3273 3274 3275 3276 3277 3208 39
CD | 3280 328! 3282 3283 3284 3285 3286 3287 3288 3289 3290 3291 3292 3293 3094 3093
CE | 3296 3297 3298 3299 3300 3301 3302 3303 3304 3305 3306 3307 3308 3309 3310 33t
CF | 3312 3313 3314 3315 3316 3317 3318 3319 3320 3321 3322 3323 3324 3323 332 337°




Appendix E: Conversion Tables 439
HEXADECIMAL-DECIMAL INTEGER CONVERSION (Continued)
o 1 73 4 s s 7 8 9 A B c o &
DO | 3328 3329 3330 3331 3332 3333 3334 3335 3336 3337 23338 3339 3340 3341 3342 3343
DI | 3344 3345 3346 3347 3348 3349 3350 3351 3352 3353 3354 3355 3356 3357 3358 3359
D2 | 3360 3361 3362 3363 3364 3365 3366 3367 3368 3369 3370 3371 3370 3373 3374 3375
03 | 3376 3377 3378 3379 3380 3381 3382 3383 3384 3385 3386 3387 3388 3389 3390 3391
Da | 3392 3393 3394 3395 3396 3397 3398 3399 3400 3401 3402 3403 3404 3405 3406 3407
D5 | 3408 3409 3410 3411 3412 3413 3414 3415 3416 3417 3418 3419 3420 3421 3427 3423
Do | 3424 3425 3426 3427 3428 3429 3430 3431 3432 3433 3434 3435 3436 3437 3436 3439
D7 | 3440 3441 3442 3443 3444 3445 3446 3447 3448 3449 3450 3451 3452 3453 3454 3455
D8 | 3456 3457 3458 3450 3460 3461 3462 3483 3464 3485 3466 3467 3468 3469 3470 3471
D9 | 3472 3473 3474 3475 3476 3477 3478 3479 3480 3481 3482 3483 3484 3485 348 3487
DA | 3488 3489 3490 3491 3492 3493 3494 3495  349% 3497 3498 3499 3500 3501 3502 3503
DB | 3504 3505 3506 3507 3508 3509 3510 3511 3512 3513 3514 3515 3516 3517 3518 3519
DC | 3520 3521 3522 3523 3524 3525 3526 3527 3528 3529 3530 3531 3532 3533 3534 3535
DO | 3536 3537 3538 3539 3540 3541 3542 3543 3544 3545 3546 3547 3548 3549 3550 3551
DE | 3552 3553 3554 3555 3556 3557 3558 3559 3560 3561 3562 3563 3564 3565 3566 3567
OF | 3568 3565 3570 3571 3572 3573 3574 3575 3576 3577 3578 3579 3580 3581 3582 3583
0 | 3584 3585 3586 3587 3588 3589 3590 3591 3592 3593 3594 3595 3596 3597 3598 3599
EV | 3600 3601 3602 3603 3604 3605 3606 3607 3608 3609 3610 3611 3612 3613 3614 3615
£2 | 3616 3617 3618 3619 3620 3621 3622 3623 3624 3625 3626 3627 3628 3629 3630 3631
E3 | 3632 3633 3634 3635 3636 3637 3638 3639 3640 3641 3642 3643 3644 3645 3646 3047
E4 | 3648 3649 3650 3651 3652 3653 3654 3655 3656 3657 3658 3659 3660 3661 3662 3663
E5 | 3664 3665 3666 3667 3668 3669 3670 3671 3672 3673 3674 3675 3676 3677 3678 3679
E6 | 3680 3681 3682 3683 3684 3685 3686 3687 3688 3689 3690 3691 3692 3693 3694 3695
E7 | 36% 3697 3698 3699 3700 3701 3702 3703 3704 3705 3706 3707 3708 3709 3710 3711
E8 | 3712 3713 3714 3715 3716 3717 3718 3719 3720 3721 3722 3723 3724 3725 3726 3727
ES | 3728 3729 3730 3731 3732 3733 3734 3735 3736 3737 3738 3739 3740 3741 3742 3743
EA | 3744 3745 3746 3747 3748 3749 3750 3751 3752 3753 3754 3755 3756 3757 3758 3759
EB | 3760 3761 3762 3763 3764 3765 3768 3767 3768 3769 3770 3771 3772 3773 3774 3775
EC | 3776 3777 3778 3779 3780 3781 3782 3783 3784 3785 3786 3787 3788 3789 3790 379
EC | 3792 3793 3794 3795 379 3797 3798 3799 3800 3801 3802 3803 3804 3805 3806 3807
EE | 3808 3809 3810 3811 3812 3813 3814 3815 3816 3817 3818 3819 3820 3821 3822 3823
EF | 3824 3825 3826 3827 3828 3829 3830 3831 3832 3833 3834 3835 3836 3837 3838 3839
FO | 3840 3841 3842 3843 3844 3845 3846 3847 3848 3849 3850 3851 3852 3853 3854 3855
Fi | 3856 3857 3858 3859 3860 3861 3862 3883 3864 3865 3846 3867 3868 3869 3870 3871
F2 | 3872 3873 3874 3875 3876 3877 3878 3879 3880 3881 3882 3883 3884 3885 3886 3887
F3 | 3888 3889 3890 3891 3892 3893 3894 3895 3896 3897 389E 3899 3900 3901 3902 3903
Fa | 3904 3905 3906 3907 3908 3909 3910 3911 3912 3913 3914 3915 3916 3917 3918 3919
F5 | 3920 3921 3922 3923 3924 3925 3926 3927 3928 3929 3930 3931 3932 3933 3934 3935
Fo | 3936 3937 3938 3939 3940 394) 3942 3943 3944 3945 3946 3947 3948 3949 3950 3951
F7 | 3952 3953 3954 3955 3956 3957 3958 3959 3960 3961 3962 3963 3964 395 396 3967
F8 | 3968 3969 3970 3971 3972 3973 3974 3975 3976 3977 3978 3979 3980 398 3982 3983
Fo | 3984 3985 3986 3987 3988 3989 3990 3991 3992 3993 3994 3995 3996 3997 3998 3999
FA | 4000 400} 4002 4003 4004 4005 4006 4007 4008 4009 4010 4011 4012 4013 4014 4015
FB | 4016 4017 4018 4019 4020 4021 4022 4023 4024 4025 4026 4027 4028 4029 4030 403)
FC | 4032 4033 4034 4035 4036 4037 4038 4039 4040 A40Al 4042 4043 4044 4045 4046 4047
FD | 4048 4049 4050 4051 4052 4053 4054 4055 4056 4057 4058 4059 4060 4061 4062 4063
FE | 4064 4065 4066 4067 4068 4069 4070 407! 4072 4073 4074 4075 4076 4077 4078 4079
FE | 4080 4081 4082 4083 4084 4085 4086 4087 4088 4089 4090 4091 4092 4093 4094 4095
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POWERS OF TWO MATHEMATICAL CONSTANTS
. 2" Constont  Dec:mai Value Hexadecimel Value
Vo6 - 314159 26535 89793 3.243F  6A89
2 oS 0.31830 98861 83790 0517 C187
4 2 025
8 3 0125 - 177245 38509 05516 1.CSBF  891C

[ 114472 98858 49400 1.250D  048F

16 4 0062 5 >0 8

325 003 2 . 2.71828 18284 59045 28761 She3

64 6 0.015 625 - B

0.36787 94411 7144 N 4

RO A o . 3678 2 05620 8D

I 164872 12707 00128 1.A612  98E2

256 8 0003 906 25 | 43499 44819 .

Do 3 ommne 03,g¢  0.43429 44819 03252  0.6F2D ECSS
1024 10 0.000 976 562 5 log,e 144269 50408 88963 17154 7853
2048 11 0000 488 281 25 v 0.57721 56649 01533 0.93C4 6764
4096 12 0000 244 140 625 Iny -0.54953 93129 81645 -0.8CAE 9BCI
8192 13 0000 122 070 312 5 & | e 35623 7095 )

16384 14 0000 06l 035 156 25 ? 2 3562 6A07 Eos8

32 768 15 0.000 030 517 578 125 in2 0.69314 71805 59945  0.8172 1768
log g2  0.30102 99956 63981  0.4D1

65536 16 0.000 015 258 789 062 5 %0 % 63 0-4D10 4D42

131 072 17 0.000 007 629 394 531 25 Fig 316227 76601 68379 3.298B  075C

262 144 18 0.000 003 814 697 265 625 110 2.30258 40929 2

524 288 19 0.000 001 907 346 632 812 § " 30258 40929 94046 78 3777

048 576 20 0.000 Q00 993 674 314 406 25
097 152 21 (.000 00C 476 837 158 203 125
304 22 0.000 000 238 418 579 101 562 5
388 608 23 0.000 000 {19 209 289 550 781 25

® A —
<
2

16 777 216 24 0.000 000 059 804 644 775 390 625

33 554 432 25 0000 000 029 807 327 387 695 312 5
67 108 B&4 26 0.000 000 014 901 161 193 847 656 25
134 217 728 27 0.000 000 007 450 580 396 923 828 125

268 435 456 28 0.000 000 003 725 290 298 46! 914 062 5
536 870 912 29 0.000 000 00) 842 645 149 230 957 031 25
073 741 824 30 0.000 000 000 931 327 574 415 478 515 625
2 147 483 648 31 0000 000 000 465 66! 287 307 739 257 8i. §

4 294 967 296 32 0000 000 000 232 830 643 453 B9 628 906 25
8 589 934 592 33 0000 00C 000 116 415 32} 826 934 814 453 125
17 179 869 184 34 0000 000 000 038 207 &¢ ' 913 467 407 226 562 5
34 359 738 368 35 0.000 000 000 029 103 83, 456 733 703 613 281 25

68 719 476 736 36 0.000 000 000 014 3551 915 228 366 85! 806 640 625

137 438 953 472 37 0.000 000 000 Q07 275 957 614 183 425 903 320 312 S
274 877 906 944 38 0.000 000 000 003 637 978 807 091 712 951 6460 !56 25
349 755 813 888 39 0.000 000 000 00) 818 989 403 545 856 475 830 078 125

1099 511 627 776 40 C.000 000 000 000 909 494 701 772 928 237 915 039 062 5

2 199 023 255 552 41 0.000 000 000 000 454 747 35C 886 464 118 957 519 531 25
4398 046 511 104 42 0000 000 000 000 227 373 675 443 232 059 478 759 765 625
8 796 093 022 208 43 0.000 000 000 000 113 686 837 721 616 029 739 379 882 812 5

17 592 186 044 416 44 0.000 00C 000 000 056 B43 418 860 BOB 014 869 489 941 406 25
35 184 372 088 832 45 0.000 000 000 000 028 421 709 430 404 007 434 844 970 703 125
70 368 744 177 664 46 0.000 000 000 000 014 210 854 715 202 003 717 422 485 351 $62 5
140 737 488 355 328 47 ©.000 000 000 000 007 105 427 357 601 001 858 711 242 675 78) 25

281 474 976 710 656 48 0.000 000 000 000 003 552 713 478 800 500 929 355 62) 337 890 625
562 949 953 421 312 49 0.000 00C 000 000 001 776 356 839 400 250 464 677 B0 648 945 312 5
125 899 906 842 624 5C 0.000 000 000 000 000 888 178 419 700 12, 132 338 905 334 472 656 25
2 25) 799 813 685 248 51 0000 000 00C 000 000 444 089 209 850 062 616 169 452 667 236 328 125

4 503 599 627 370 496 52 0.000 000 000 00C 00C 227 044 604 925 031 308 084 726 333 418 144 062 5

9 007 199 254 740 992 53 0.000 000 000 00G 000 111 022 302 462 515 654 042 363 166 809 082 031 25

18 014 398 509 481 984 54 0000 000 00C D00 00G $55 S11 151 231 257 827 021 18} 583 404 541 015 625
36 028 797 018 963 968 55 0000 000 000G 000 0OC 027 755 575 615 628 93 510 S90 791 702 270 507 812 5

72 057 594 037 927 936 56 0.000 000 000 OGO 000 013 877 787 807 84 4% 755 295 395 851 135 253 906 25
144 115 188 075 855 872 57 0.000 000 000 000 000 006 938 893 903 907 228 377 647 697 925 567 626 953 125
288 230 376 151 711 744 58 0000 00C 000 000 000 003 469 446 951 953 614 188 823 848 962 783 813 476 562 5
576 460 752 303 423 488 59 0000 000 00O 000 000 001 734 723 475 976 807 094 411 924 481 391 906 738 281 25

1152 921 504 606 846 976 60 0.000 000 00C 0G0 000 GO0 867 361 737 988 403 547 205 962 240 695 953 369 14G 625

2 305 843 009 213 693 952 61 0.000 000 00G 00C GOC 000 433 ¢80 868 994 201 775 602 981 120 347 976 684 570 312 5
4 611 686 018 427 387 904 62 0.000 000 000 00G 000 000 216 840 434 497 100 886 8C) 490 560 173 988 342 285 156 25
9 223 372 036 854 775 808 63 0.000 000 000 000 000 D00 108 420 217 248 550 443 400 745 280 086 994 171 142 578 125
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POWERS OF SIXTEEN

n -n

16 16

"
\ o 0.10000 00000 00000 00000 x 10
16 ! 0.62500 00000 00000 00000 x 107
256 2 0.39062 30000 00000 00000 x 1072
4 09 3 0.24414 06250 00000 00000 x 107°
65 536 4 0.15258 78906 23000 00000 x 1077
1048 576 5 0.95367 43164 06250 00000 x 10°°
16 777 216 6 0.59604 64477 33906 25000 x 107
268 435 456 7 0.37252 90298 45191 40425 «x \0_8
5 29¢ 967 29 8 023283 06436 33869 62891 x 10
68 719 476 736 9 0.14551 91522 83668 51807 x 1070
09y 511 &7 776 10 0.90949 47017 72928 23792 x 107 °
17 592 186 044 416 r 0.56843 41886 OBCEC 14870 < 107 °
281 474 976 710 636 12 033527 13678 €0050 09294 x 1070
4 503 599 627 370 496 13 0.22204 46049 25031 30808 x 1070
72 057 594 037 927 936 14 0.13877 78780 78144 36755 x 107 °
1152 921 504 606 846 976 15 0.86736 17379 88403 54721 x 107'°

POWERS OF TEN
{Converted to Hexadecimal Values)

o 0"
1 0 1.0000 0000 000C 0000
A 1 0.199¢9 9999 9999 999 A

64 2 028F5 C28F 5C28 F5C3 x 16

3E8 3 0.4189 3748 C6A7 EF9F «x 1672

2710 4 0.68D8 8BAC 710C B296 «x 16"

1 86A0 5 0.A7CS  AC47 1847 8423 x 16

F 4240 6 0.10C6 F7A0 BSED 8D37 x 167

98 9680 7 0.1AD7 F29A BCAF 4858 x 167

5F5 E100 8 0.2AF3 1DC4 6118 73BF «x 167°

3B9A  CAOO 9 04488 2FA0  985A 52CC x 187

2 5408 E400 10 04DF3 7fF67 5EF6 EADF  x 168

17 4876 EB00 N 0AFEB FFOB CB24 AAFF x 167

E8 D4A5 1000 12 01197 9981 20EA 1119 x 16
918 4E72  AODD 13 01C25 C268 4976 81C2 x 1670
SAF3  107A 4000 14 02009 370D 4257 3604 x 167
3 8D7E A4C6 8000 15 0.480FE BE7B 9D58 566D «x 16712
23 8652 6FC1 0000 16 0734A CASF 6226 FOAE x 187
163 4578 5D8A 0000 17 08877 AA32 36A4 Ba49 x 1877
DEO B6B3 A764 0000 18 0.1272 SDD1 D243 ABAI x 16 ¢

8A§7 2304 89E8 0000 19 0.1D83 C94F B6D2 AC35 x ]6‘]5
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