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[57] ABSTRACT

A battery-powered hand-held programmable calcula-
tor for performing arithmetic, trigonometric and loga-
rithmic functions and displaying the results thereof is
provided with the capability of being fully programma-
ble including branching based on data value. Absolute
line number addressing is provided. Program line num-
bers and the key code associated with an executable
step are displayed. The top of the programmable mem-
ory is configured as a nonexecutable line correspond-
ing to an automatic stop and all other programmable
lines are initially programmed upon start up as being an
automatic branch to the top of the memory. Key codes
representing a plurality of actuated keys corresponding
to a branch instruction are merged to require only one
program line in memory.

21 Claims, 7 Drawing Figures
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PORTABLE PROGRAMMABLE CALCULATOR
DISPLAYING ABSOLUTE LINE NUMBER
ADDRESSES AND KEY CODES AND
AUTOMATICALLY ALTERING DISPLAY
FORMATS

BACKGROUND OF THE INVENTION

This invention relates generally to calculators and
more particularly to programmable electronic calcula-
tors in which keyboard operations become program
instructions. In this particular type of calculator no
special language is required. When a key is pressed one
program step is completed. Programmable electronic
calculators generally utilize memories which enable
them to store instructions and data for repetitive and
iterative solution. In order to enter the program into
memory the user depresses the calculator keys in a
given sequence. The result of each sequence step may
be displayed for the convenience of the user as he
progresses through his calculation. The key code for
each program step may also be displayed. Key codes

15

20

generally are alphanumeric representations of the keys

on the keyboard. If the user wishes to modify or edit his
program after initial entry into memory he must pre-
cisely determine to which key he should return in order
to implement the change. To make that determination
for calculators constructed according to the prior art,
the user had to refer to a separate machine unique
association table and a program to determine the spe-
cific key to depress relative to a particular program
step.

For programming convenience key codes and pro-
gram line numbers should be easily interpreted by a
user. An object of this invention is to improve the ease
of program debugging and editing by introducing a
programmable calculator which displays a key position
on the keyboard and absolute program line numbers. A
further object of this invention is to provide a calcula-
tor having a convenient way for a user to get to the top
of memory and eliminate the need for an AND key or
a RETURN key. The invention provides a programma-
ble calculator having preprogrammed branch instruc-
tions to the top of memory.

A further object of this invention is to provide a
calculator wherein a user can program a branch in-
struction to another place in the program by merely
actuating a single key and entering a line number ad-
dress of the branch destination. Another object is to
increase the utilization of available program memory
by merging key codes representing a plurality of actu-
ated keys corresponding to a branch instruction.

A further object is to provide an improved error
display wherein the invention displays and flashes the
contents of a register within an operational stack.

Another object is to provide an improved display
wherein the invention automatically changes its format
when in underflow or overflow.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a front view of a calculator according to the
preferred embodiment of the present invention.

FIG. 2 is a block diagram of the calculator of FIG. 1.

FIG. 3 is a representation of the contents of seven
storage registers used as a program memory in the
calculator of FIG. 1.

FIG. 4 shows a flow diagram for the programming
features of the calculator of FIG. 1.
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FIG. § shows a flow diagram for implementing
branch instructions in the calculator of FIG. 1.

FIGS. 6A and 6B illustrate a number to be displayed
in normalized form and a flow diagram of a display
generating routine providing an automatic change in
display format.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to FIGS. 1 and 2, there is shown a pocket-
size electronic calculator 10 including a keyboard input
unit 12 for entering data and instructions into the cal-
culator and a seven-segment LED output display unit
14 for displaying each data entry and the results of
calculations performed by the calculator. As shown in
FIG. 2, calculator 10 also includes an MOS control and
timing circuit 16, an MOS read-only memory circuit 18
(including QUAD ROM’s 1, 2 and 3), an MOS arith-
metic and register circuit 20, a bipolar clock driver 22,
a solid state power supply unit 24, and MOS auxiliary
data storage circuit 25.

The MOS circuits are two-phase dynamic MOS/LSI
circuits with low thresholds allowing compatibility with
TTL bipolar circuits and allowing extremely low-power
operation (less than one hundred milliwatts for all
three circuits). They are organized to process fourteen-
digit BCD words in a digit-serial, bit-serial manner. The
maximum bit rate or clock frequency is 196 kilohertz,
which gives a word time of 280 microseconds (permit-
ting a floating point addition to be completed in 60
milliseconds).

Control and timing circuit 16, read-only memory
circuit 18, arithmetic and register circuit 2, and data
storage circuit 25 are tied together by a synchroniza-
tion (SYNC) bus 26, an instruction (l,) bus 28, a work
select (WS) but 30, an instruction address (1,) line 32,
and a carry line 34. All operations occur on a fifty-six
bit (by—bys) word cycle (fourteen four bit BCD digits).
The timing sequence for the interconnecting busses
and lines 26-34 are as shown in FIG. 3 of U.S. Pat. No.
3,863,060 filed Oct. 30, 1972, entitled “General Pur-
pose Calculator with Capability for Performing Inter-
disciplinary Business Calculations” by France Rod¢, et
al.

The SYNC bus 26 carries synchronization signals
from control and timing circuit 16 to QUAD ROMS 1,
2 and 3 in read-only memory circuit 18 and to arithme-
tic and register circuit 20 to synchronize the calculator
system. It provides one output each word time. This
output also functions as a tenbit wide window (bs—by,)
during which I, bus 28 is active.

The I, bus 28 carries ten-bit instructions from the
active QUAD ROM in the read-only memory circuit 18
to the other QUAD ROM'’s, control and timing circuit
16, arithmetic and register circuit 20, and auxiliary
data storage circuit 25, each of which decodes the
instructions locally and responds to or acts upon them
if they pertain thereto and ignores them if they do not.
For example, the ADD instruction affects arithmetic
and register circuit 20 but is ignored by control and
timing circuit 16. Similarly, the SET STATUS BIT §
instruction sets a status flip-flop in control and timing
circuit 16 but is ignored by arithmetic and register
circuit 20.

The actual implementation of an instruction is de-
layed one word time from its receipt. For example, an
instruction may require the addition of digit 2 in two of
the registers in arithmetic and register circuit 20. The
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ADD instruction would be received by arithmetic and
register circuit 20 during bit times b,;~b, of word time
N and the addition would actually occur during bit
times bg—b,, of word time N+1. Thus, while one instruc-
tion is being executed the next instruction is being
fetched.

The WS bus 30 carries an enable signal from control
and timing circuit 16 or one of the QUAD ROM’s ina
read-only memory circuit 18 to arithmetic and register
circuit 20 to enable the instruction being executed
thereby. Thus, in the example of the previous para-
graph, addition occurs only during digit 2 since the
adder in the arithmetic and register circuit 20 is en-
abled by WS bus 30 only during this portion of the
word. When WS bus 30 is low, the contents of the
registers in arithmetic and register circuit 20 are recir-
culated unchanged. Three examples of WS timing sig-
nals are shown in FIG. 3 of prior filed, commonly
owned and allowed U.S. Pat. Ser. No. 3,863,060. In the
first example, shown in said patent application, digit
position 2 is selected out of the entire word. In the
second example, the last eleven digits are selected. This
corresponds to the mantissa portion of a floating point
word format. In the third example, the entire word is
selected. Use of the word select feature allows selective
addition, transfer, shifting or comparison of portions of
the registers within arithmetic and register circuit 20
with only one basic ADD, TRANSFER, SHIFT, or
COMPARE instruction. Some customization in the
QUAD ROM word select fields is available via masking
options.

The 1, line 32 serially carries the addresses of the
instructions to be read from the QUAD ROM’s. These
addresses originate from control and timing circuit 16,
which contains an instruction address register that is
incremented each word time unless a JUMP SUBROU-
TINE or a BRANCH instruction is being executed.
Each address is transferred to ROM’s during bit times
big—bsg and is stored in an address register of each
ROM. However, only one QUAD ROM is active at a
time, and only the active QUAD ROM responds to an
address by outputting an instruction on the I, line 28.

The carry line 34 transmits the status of the carry
output of the adder in arithmetic and register circuit 20
to control and timing circuit 16. The control and timing
circuit uses this information to make conditional
branches, dependent upon the numerical value of the
contents of the registers in arithmetic and register cir-
cuit 20.

A BCD input/output line 35 interconnects data stor-
age circuit 25 and the C register of arithmetic and
register circuit 20. This line always outputs the con-
tents of the C register of arithmetic and register circuit
20 unless a specific instruction to input to the C register
of the arithmetic and register circuit is being executed.

Control and timing circuit 16 is organized to scan a
five-by-eight matrix of switches in search of an inter-
connection that designates actuation of a key. Any type
of metal-to-metal contact may be used as a key. Key
bounce problems are overcome by programmed lock-
outs in the key entry routine. Each key has an asso-
ciated six-bit code.

A power on circuit 36 in power supply unit 24
supplies a signal forcing the calculator to start up in a
known condition when power is supplied thereto.
Power is supplied to the calculator when the on-off
switch of keyboard input unit 12 (see FIG. 1) is moved
to the ON position.
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The primary outputs of the calculator are five output
lines 38 connected between a display decoder of arith-
metic and register circuit 20 and an anode driver of
output display unit 14. Data for a seven-segment dis-
play plus a decimal point is time-multiplexed onto these
five output lines. A start line 40 is connected from the
display decoder of arithmetic and register circuit 20 to
the auxiliary data storage circuit 25 and a cathode
driver of output display unit 14 and indicates when the
digit 0 occurs.

A mode switch 2 is provided having a program aud a
run position. When switch 2 is in program position, an
input line to the control and timing circuit 16 is
grounded. This sets one of the 12 internal status bits.
The status of this status bit is interrogated by the micro-
processor and the key code which has been generated
is either stored in the appropriate location in digital
storage circuit 25 or decoded and executed by arithme-
tic and register circuit 20.

The Control and Timing Circuit 16, Read Only Mem-
ory Circuit 18, Arithmetic and Register Circuit 20,
Clock Driver 22, Display Unit 14, Keyboard 12, LED
Display, Selected Instruction Sets and their operation
are described in detail in commonly owned, and al-
lowed U.S. Pat. Ser. No. 3,863,060 entitled “General
Purpose Calculator with Capability for Performing
Interdisciplinary Business Calculations” filed on Oct.
30, 1972, by Franc€ Rode, et al. Said patent is fully
incorporated herein by reference.

Referenced U.S. Pat. Ser. No. 3,863,060 describes a
nonprogrammable business calculator having seven
registers A-F and M, as shown for example in FIG. 11
of said patent. In contrast, the preferred embodiment
of the instant application has 37 56-bit registers. Each
of these registers is capable of containing 14 BCD dig-
its. The 37 registers (A-F, M, and 30 storage registers)
can be divided into four groups: the working registers
A, B and C with C also being the bottom register of a
four register operational stack; the next three registers
D, E and F in the stack; 30 separate storage registers
within data storage 25 and the M register which is put
to use to maintain status information in addition to that
maintained by 12 status bits internal to the control and
timing circuit 16. The structure and operation of a
stack formed by registers C, D, E and F are fully de-
scribed in reference U.S. Pat. Ser. No. 3,863,060 and
further described in U.S. Pat. No. 3,781,820 entitled
PORTABLE ELECTRONIC CALCULATOR filed on
May 30, 1972, by David S. Cochran, et al. and issued
on Dec. 25, 1973. Registers C, D, E and F represent an
operational stack. Registers A and B are the working
registers throughout which various algorithms are im-
plemented. The A and B registers also provide the
information which is decoded into signals for the dis-
play drivers of display unit 14. The M register is of the
same structure as the single storage register employed
in U.S. Patent Application Ser. No. 3,863,060 but in
the preferred embodiment the data storage registers
within data storage circuit 25 provide ample supple-
mentary storage and the M register manages status
information in addition to that maintained by 12 status
bits internal to Control and Timing Circuit 16. The M
register stores information such as which angular for-
mat is in effect, which display format is in effect and the
state of programming affairs, for example, whether the
function is being executed from the keyboard as a re-
sult of executing a run stop command or as a result of
a single step instruction as further described hereinaf-
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ter. Digit positions 4 and 3, the least significant man-
tissa digits of the M register, contain the two digits of
the current line number of program memory.

Referring to FIG. 3 there is shown a representation of
the contents of seven registers 23 through 29 within
data storage 28. If a key other than BST 3, SST 4, or
GTO § is pressed, a microprogram stored in ROM 18
transfers control to a portion of the read-only memory
which generates a two digit key code which is built up
into the exponent field of the C register. These key
codes match the matrix location of the key on the key-
board. An indexing scheme for directly associating
displayed key codes with the physical position of non-
numeric or the identity of digit keys contained on a
key-board is fully described in U.S. Pat. No. 3,855,461
entitted CALCULATOR WITH KEY CODE ASSOCI-
ATION AND DISPLAY FEATURES by Richard Kent
Stockwell, et al. issued on Dec. 17, 1974. In the pre-
ferred embodiment the key codes generally match the
matrix location of the key on the keyboard in a row-
column configuration. The key code list for the pre-
ferred embodiment is:

Key Key Code Key Key Code
i+ 11 - 48
¥ 12 + 38
E/x 13 x 28
% 14 + 18
/\ 21

y 16
X 2 y 22 R/S 15
R d/ 23 0 00
FIX 24 1 01
f 31 2 02
g 32 3 03
STO 33 4 04
RCL 34 H 05
ENTER 4\ 41 6 06
CHS 42 7 07
EEX 43 [ 08
CLX 44 9 09

The fand g keys are prefix keys whose function is as
described in referenced U.S. Pat. No. 3,855,461,

Exceptions to the row-column matrix key code are
the digit keys which have key codes matching the digit
and the keys —, +, X, +, ., and R/S key 6.

Following the build up of the key code the position of
multi-position switch 2 is implemented by a microcode
in ROM 18 and the flow of the program is as shown in
FIG. 4.

Referring to FIG. 4, in the routine to display the key
codes, the nines complement of the key code is taken
before it is displayed if the least significant digit is
greater than or equal to § and the most significant digit
is not equal to 0. This maintains the matrix row-column
rule and key codes 50-99 are reserved for merged GO
TO'’s as described hereafter.

Referring to FIG. 5, a flag is set and the next two
digits which are pressed become the destination of a
branch instruction in a program when the GO TO key
§ is pressed. If switch 2 is in a run position these two
digits immediately replace the old line number digits
stored in the M register. If switch 2 is in a program
position, 50 is added to the two digits and the new key
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6
code is placed in program memory. For example GO
TO 00 has key code 80; GO TO 0S8 has key code 5§;
GO TO 46 has key code 96; etc.

The routine to display the key codes subtracts 50
from the key code and supplements the display by
lighting a minus sign in the exponent sign field if the
most significant digit is greater than or equal to §,
thereby indicating a branch instruction with the minus
sign.

In the process of decoding a key code, if 1 has been
subtracted from the tens digit § times and a carry has
not been detected, the key code is a GO TO and the
remaining key code is the destination line number
which immediately replaces the old line number digits
in the M register.

Referring to FIG. 4, the program is begun by setting
status information in the M register by actuating the
R/S key 6 from the keyboard. The key code associated
with the prevailing line number is secured from pro-
gram memory, placed in the exponent field of the M
register and the function is decoded and executed.

When the SST key 4 is pressed a flag is set in the M
register. If switch 2 is in program position, the line
number is increased by one and control branches to a
routine which generates the program mode display.
Only the key code associated with the prevailing line
number is executed if switch 2 is in run mode.

The line number is decreased by one and control
branches to the routine which generates the program
mode display when the BST key 3 is pressed while
switch 2 is in the program position. If switch 2 is in run
mode the line number in the M register is zeroed. This
enables a user to transfer control to line 00 by pressing
only one key while in the run mode.

Whenever a line number becomes 50 or 99 by adding
1 to 49 or subtracting 1 from 00, it is readjusted to 00
by the program. Also any time program control is trans-
ferred to line 00 in a running program, program execu-
tion stops.

Each state of program memory contains a 50 when
the calculator is turned on, representing a GO TO 00.
This enables a user upon keying in a simple program to
have control automatically branch to line 00 after com-
pletion of the last program step. The program stops and
is ready to be run again. This precludes the require-
ment for an END key or a RETURN key or some other
program terminator key.

Referring to FIG. 1, a user programs a conditional
branch instruction by actuating an fkey 7 or a g key 8
from the keyboard. Status bits generated by actuating
an fkey 7 or a g key 8 create flags which preclude the
calculator from completing a branch if conditions cor-
responding to the key actuated are not met. For exam-
ple, actuation of the f prefix key 7 followed by actua-
tion of GTO key § corresponds to X less than or equal
to Y and actuation of the g prefix key 8 followed by
actuating GTO key S corresponds to X = Y. The
branch will be completed only if a condition indicated
is true. When the condition is not true, the line number
indexes by one if the calculator is executing a program
or if a user is actuating a single step series. If a condi-
tional branch is attempted from the keyboard and the
condition is not true, then the line number remains
unchanged.

A user begins to program the calculator by sliding the
switch 2 to PRGM. A user will see 00. in the display.

Pressing(SST key 4 displays 01. -00
Pressing(SST)key 4 again displays 02. -00
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Pressing(SSTkey 4 again displays 03. -00 The num-
ber on the left is a program step number (or line
number). SST stands for single step, and by repeat-
edly pressing SST key 4 a user steps through the
contents of the program memory one line at a time.
Pressing[BST)key 3 displays 02. —00
Pressing(BST)key 3 again displays 01. —00

Pressing@BSDkey 3 again displays 00. BST stands for

backstep.

The preferred embodiment has fifty addressable line
numbers labeled 00. to 49. If the first digit of the GTO
address is § or greater, the GTO is ignored.

All lines initially have -00 in them except line 00
since the —@f is the actual program instruction con-
tained in each line. Line 00. is the “top of the mem-
ory”, and as such cannot contain an instruction. A user
can easily transfer control to line 00. with the GTO
(GO TO) key S.

Assume a user wishes to write a program that com-
putes the length of the hypotenuse of a right triangle
using the Pythagorian Theorem. The theorem says that
C*=a® + b? or c =Va¥ + B%. The user translates this
formula into keystrokes taking advantage of the opera-
tional stack.

Referring to FIG. 1 and assuming that a and b are in
the X and Y registers, the correct keystrokes are

g
cus) «

t
CHs J *

The fand g keys actuated in this sequence perform the
function of prefix keys as fully described in commonly
owned U.S. Patent Application Ser. No. 425,341 enti-
tled “Calculator Having Merged Key Codes™ filed on
Dec. 17, 1973, by Thomas E. Osborne, et al.

A user keys these steps in the program memory with
the switch in PRGM mode and the program pointer
(line number in the display) at 00.

Key Depressed Display
Press g 01. 32
Press CHS 02. 42
Press x ﬁy 03. 22
Press g 04. 32
Press CHS 05. 42
Press + 06. 61
Press f 07. 31
Press CHS 08. 42

The numbers 32, 42, etc., following the displayed line
number are the two digit key codes associated with the
series of keys pressed: 32 forg), 42 for(CHS) etc. A user
easily makes the association by locating the key on the
keyboard assuming that the code is rc (row column) as
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8
hereinbefore described. In other words,(g)is 32, third
row (from the top), second column (from the left}). The
exception to this rule is the digit keys, which have the
code Od (d=digit), 0 is 00, 1 is 01, etc.

A user terminates the program with a(R/S). Pressing
(R[S displays 09. 84.

R/S stands for RUN/STOP. When pressed from the
keyboard (in RUN mode) the program begins running.
When the R/S key code is encountered in a running
program, the program stops, and the calculator displays
the contents of the X register. When R/S is pressed
program execution begins with the line at which the
program pointer is located.

A user knows where the program pointer is by
switching to PRGM. For example, by switching to
PRGM 09. 84. is displayed thereby indicating the pro-
gram pointer is at line 09. To execute the program a
user must get to the top of memory. By switching to
RUN and pressing @ @, keying in some
‘data, as, for example,3 (ENTER T) 4 and pressing
'(CRJSD) a user will see 5.00, the hypotenuse of a
3-4-5 right triangle.
displaying, respectively, the line where the program
stopped and where the point currently is.

If a user wants to run the program again he myst get
to top of memory again. Flipping to RUN, pressing
GTO)® @, keying in new data, 5 12
(R]S) a user sees 13.00, the hypotenuse of a 5-12-13
right triangle. :

A user does not have to press (GTO)@ @ every

time he wants to run a program with new data. Using

‘the key is only one way of doing it. Another

way is to press (BST ) in RUN mode. Pressing BST

in run mode does two things:
b. It clears any prefix keys which may have been

pressed.

This is convenient, if, for example, a user has inad-
vertently pressed a prefix key. The easiest way of get-
ting back to the top of program memory after a user has.
finished executing is to include a programmed
(® (@ instruction at the end of the program and let
the program move the pointer.

When a program is keyed into the caiculator the
contents of each line are replaced with a new key code
one line at a time, each key code being placed into a
line one line downstream from the one in the display
when a key is pressed so a user can see each step as he
keys in his program.

Therefore, in order to change, for example, line 37 a
user presses (GTO)@®@ in RUN mode. By flipping
switch 2 to PRGM, 37.—-00 is displayed. To change
line 37 to a R/S, for example, (R/S) is pressed and
37. 84. is displayed. If a user wishes to change the pro-
gram to transfer control to line 37 after it has computed
the hypotenuse example given hereinabove, for
example he does the following:

Flips to RUN. Presses ®

Flips to PRGM. Sees 09. 84, the old R/S instruction.

Presses and sees 08. 42.

To make line 09 a GTO 37, a user

presses and sees 09 —

presses(3and sees 09 -3

presses(7and sees 09 -37
Line 09 now contains the complete 3 KEYSTROKE
instruction GTO 37. The sign indicates that the instruc-
tion is a GO TO and the 37 is the line number of the
destination.
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The -00’s originally observed are one line GTO 00
instructions. When a user first turns the calculator on
every instruction is a GTO 00, When a user writes his
first program, the last line will always be followed by a
GO TO 00. This transfers control to the top of memory
automatically.

Executing line 00. in a program causes the calculator
to stop. Line 00. acts as if it has a permanent R/S in-
struction programmed in it.

The program example as now written computes a
hypotenuse, jumps to line 37, and stops (because line
37 contains a R/S).

To change the GTO 37 in line 09 to GTQ 00 a user
switches to RUN, presses (GTO)@®), switches to
PRGM, presses GTO (@@)and sees 09. -00. A user runs
his program as many times as he wants with fresh data
justby keying in data,(R/S), data,(R/S) data@®R/S), etc.

With switch 2 in RUN mode program execution al-
ways begins with the number at which the pointer is
pointing unless the program step contained in this line
is a R/S (84). In that case execution begins at the next
line so a user can program a R/S into his program, for
purposes of new data entry or to review intermediate
calculations, and then get started again by pressing R/S.
This exception also applies to line 00.

A user can single step through his program in RUN
modes. Assume a user is at the top of program memory
(line 00). A user can key in some new data and single
step through as follows:

Key in 9ENTERD 12.

Press(SST) See 12.00 A user moves to 01.

Press@ See 12.00 A user executes (g)

Press(8ST)See 144.00 A user executes x? @®CHS)
Continue pressing SST see

9.00

9.00

81.00

225.00

225.00

15.00
15.00 is the answer and the program pointer is at line
09. One more will execute line 09. —00. A user is
now at line 00.

The activities of the calculator in PRGM modes may
be summarized. Pressing will increment the pro-
gram pointer and display that line number and key
code. If the pointer is at line 00, pressing BST will leave
it at line 00.

Pressing any other key but GTO will cause the
pointer to increment, the key code associated with that
key to be stored in program memory at the incre-
mented line, and that line and key code to be displayed.
If the program pointer is at line 49 when a new key is
pressed, the pointer moves to line 00 and the new key
is ignored.

Pressing(GTO)does NOT move the program pointer,
but the step number in the display WILL increment and
only the - sign will light in the key code field.

If the@is followed by legitimate digit keys (i.e.,
23, 47,00) these digits will light in the key code field
one at a time and only then will the program pointer
increment, storing the merged GO TO statement into
memory. If theis followed by an illegitimate key
(i.e., 5, Rl EEX), the GTO is ignored and the key code
for the subsequent key is stored in program memory
and displayed.

The calculator can be commanded to perform a re-
quested GO TO only if a certain relational condition
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between the contents of the X and Y registers is true.
The allowable conditions are x <y and x = y. If the
GTO is immediately preceded by an (f)(either from the
keyboard or from the prior step in program memory) the
GTO will only be performed if x is equal to or less than y.
Likewise if the GTO is immediately preceded by a @),
the GTO will only be performed if x is equal to y.

As an example of this, the following is a program
which will order the contents of the operational stack
so that the largest number is in T, next largest in Z, next
in Y, and smallest in X.

00. 1.4 22.3 33. GTO 12
01. STO 12. RCL 23.GTO 12 34. RCL
02. 1 13,4 24 RCL 3501

03.R \L 14. RCL 25.2 36. ¢

04. STO 15.3 26.¢ 37, GTO 00
05.2 16.f 27.GTO 34  38.STO
06. R \l, 17.GTO 24  28. STO 39.2
07.STO 18. STO 29.3 40.R \1,
08.3 19. 4 jo.R \J/ 41. STO
m'R\L ZO'R\l, 31. STO 421

10. STO 21.STO 2.2 43.GTO 12

If an illegal operation is attempted in a running pro-
gram, the calculator will stop execution, the contents of
the X register will flash and the program pointer will
remain at the line number which contains the illegal
operation.

There are 4 ways that a running program will stop
execution.

1. Encountering a R/S after the first executed line.

2. Transferring program control to line 00, either by
executing a GTO 00 or flowing through line 49.

3. Encountering an illegal operation as described
hereinafter.

4. If the user presses any key during execution which
is handy if a user gets caught in an endless loop.
lllegal operations include, for example:

1. Pressing &) with x = 0.

2. Pressing @ with x =0.

The contents of the x register is flashed, which in
general is the illegal argument causing the error. The
calculator restores the stack and the data storage regis-
ters to their conditions before the illegal operation was
attempted. A user presses any key to stop the flashing.

Two digits are displayed to the right of the decimal
point when a user switches on the calculator even
though numbers are always maintained internally to ten
significant digits.

Referring to FIG. 1, a user specifies a fixed decimal
display by actuating FIX key 9 followed by a digit key
0-9. A user specifies scientific notation display by actu-
ating prefix key f 7 and a digit key 0-9 that determines
the number of digits displayed to the right of the deci-
mal point.

Referring to FIG. 6B a flow diagram for implement-
ing display format is shown. If a number is too large or
too small for a “FIX" format specified by a user, the
calculator automatically displays the number in scien-
tific notation displaying 10 significant digits. Values
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having a magnitude greater than or equal to
+9.999999999 X 10" are approximated by
+9.999999999 X 10*. Values having a magnitude less
than 10~® are approximated by zero.

12
“Improved Scientific Calculator” filed May 29, 1973,
by Peter D. Dickinson, et al.
Routines, subroutines, and constants are stored in
QUAD ROM?’s 1 through 3 of ROM 18. Each line in

Referring to FIG. 6A, the number to be displayed is 5 each QUAD ROM is separately numbered in the first
shown in normalized form, 14 bits representing sign,  column from the left-hand side of the page. This facili-
matissa and magnitude. Referring to FIG. 6B, a flow  ta1es reference to different parts of the listing. Each
chart of thg display generating routing assumes a num- address in QUAD ROM’s 1, 2 and 3 is represented in
ber to be displayed is in this normalized form and has a octal form by five digits in the second column from the
decimal point between digits eleven and twelve. The 10 )eft.hand side of the page. The first two digits identify
exponent in 10’s complement form is in digit positions which QUAD ROM and the next three digits represent
g,ble»? and the sign is in digit position 13,0 being+and 5, ¢ight-bit address. QUAD ROM 1 is identified by the

mg —. .. . . first two digits being 00, 01, 02, or 83; QUAD ROM 2

The number of digits to be displayed to the right of i4entified by the first two digits being 04, 05, 06, or
the decimal point (0-9) is stored in the M register digit 15 g7 ,ng QUAD ROM 3 is identified by the first two
position 6. A 0" is in digit position 7 if the calculator 4340 peing 10, 11, 12 or 13. The instruction or con-
is in a fixed point format and a *1™ is in digit position g4 sored in each address of QUAD ROMs 1, 2 and
7 if tltle.calculator sma scientific notation formag. 3 is represented in binary form in the third column

A listing of routines and subroutines of instructions from the left-hand side of the page. Branching ad-
employed by the calculator and of all of the constants 20 . cac are represented in octal form by four digits in
employed by these routines and subroutines is given the fourth column from the left-hand side of the page.
below. Llst.mgs for implementing additional features Explanatory comments are given in the remaining col-
are shown in referenced U.S. Pat. Ser. No. 3,863,060 umns.
and in U.S. Pat. Application Ser. No. 364,570 entitled

A LAnnnn, 1 1111101 =y Le1ET JEE RTANT
1 LGl . 11111 1., FEEIE MPY NELAYVED GELECT EOM &
2 L& 1ottt = LRV GO T @i1T
3 Laaani, IR DT T ’ THL4E STOV DELaYEY SELECT ROM 2
4 Laring . S1111.01111 - LBtV GO TH @173
b Lo, 1101, TT% ;1 -> 55
3 LEIDRE . 11, .11, ETH itz -» P
v LEfienay, D U -+ LEA1D L . SELECT ROM 2
o Laneia. D B 5 I I STARTA: C+ 1 -> CLPRI]
2 Letiangy. 1,11, 1.1 = LA271 JSEB CLES
18 Lann1z. 11, ...1% ., 12 -> F
11 Laaats. D TP S 5 S START3: LOAD COMSTAOHT S
12 teantig. L. 11, .. STARTZ. LOAD COHSTHAMT &
13 LPanis.  til.1.11.. IF P # 14
144 L3A81G, PR A A A 15 R I N 5 15 A THEH GO Ta STaRTE
15 t@est?. 111.1.114. A EXCHAMGE CCU1
15 LANAZE; NS DUV B & I SHIFT LEFT AWl
v 11,11, iz -» P
13 1..11 LOAD CONSTAHT 2
13 D T U O A LOAD COMHSTHMT 2
28 1.11 11. it ~> P
2 1...1111 -> Leg4d GO TQ ZTARTS
ze 1.111. 1 -> LA134 LOG JESB STiOR
232 11..1.1.. IF Se # 1%
24 LBodzZe. L. 1,131 =% LE8As THEHW GO TOQ TTX
29 1.1. 1 LGG1 . 1 -» &5
26 1.1. 1 LN1 : 1 -> 314
' 1 -> &2
12 -> P
FEEFE DELAYED SELECT ROM =2
J11 -3 Le@eg ) GO0 TO @g@z
.1 1 =% LB134 LM JSB STOR
BT DU S S IF S5 & 1.
oL 11 -y LARRe THEH GO TA ETH
R B S A B A s st Co TO LML
BT I A A STARTS: L+ 1 =% CL¥]
1..111 . STARTS: G o—-> DATw GDDRESS
111,011, A ERCHAMLE Ciw]
11,113, 0401 - L2EEY GO TO STRRTE
R TR R IR SIN® . . C -» STACK
B U A S SIN : 1. -» E5
11,11, ... ~» LGZE& JSE ER
[0 0 5 0 U A R B S W< I Ry o8 GO 7O TANW
S O R S seRT2 8 - 51
4 S S D S SARTZ g - 58
4 1.0, .11, 12 - F
1S LBAGSE. RPN B B & I8 G -> BLW]
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LABASY .
LBAadsa.
LABAGT .
Lpgas?.:

LBBUE3:
Le#aNad.
LAGEES.
LARAGE:
LAnnsg7.
LOAERYA .
Lyl
LAnn?e.
LenGa 2.

11
{

{ i

[

v i,
Lyt
[T T

[ RINR RS M

bty
LEOIMG,
[ TR R o

LE 17,
LHOGLIR:
[SATER A I
ALtz
LAE1 13,
Laritg,
Lan115.
Leails:
Laa3i1?v:
Laai1za.
LBR1z21;
LoatR2.
Len1zs.
Lan1z2a,
LEBEOIZS:

Lenian,
Lea :
LGE148:

LA L4,
LRalgn.
LAaG1aé.
LEQ14T.
LER15a.
L@a151.
Lea1ss.
LOE1ISE.
Lan154.
LAGLISS:
LEMISE.
PENIIET .

(MLIND WAty
(IAIED s I
Lt e,

[
© e -
- e
—

—
—
[ERON

~> LEREA
-> Lazve
-> Leaz!
-> Le144
-> LO134
-» LB204

- LiQat
Lazp?

1
v

S Laten
= LenyE

~> LB144

-» LAtz

-> LB2Z4
-» LB2av

-> Le3le
- Lefed

-> LezZe
-> Lezay

~¥ LB258a

-r LB2a1

-» L2133

-> LBA3E
-» LazFe
-3 LOTEA
> LBE1a
=» LG14%

- LEZad

=2 LRec:
= LBasa

% LOAG
- LRGSR
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Wtk
HMSA4

$5$¢% OFL

SART
“E5Q
MODE

Frit1r [0

Gen
RDLY
LSTH

LST¥I

NIMTY

SORTO
CLR

NOTGRD:

wakEE  STOX
$533%

seohoe TST

HMZR2

TRIGL

AGATH

[

14
SELECT Ri2M £
W o~ Bl
GO TO HHEAT
DELSYT L
G0 TO @a:
Jsp TS :

JEB STOX
IF S4 % 1

SELECT ROM

K

THEHR GO TO SERTH

C -* AlKW)

A58 HPY

G0 TO EOF

& ->» P
BT T P U
(S I TR
DELAET s e
[ R RN K IR

JARFR MOME

LEVET TOearan T
GO T WAl
DLW
GiTD it
MO OFERATION
JEE THTR

IF S7 # 1

THEH GO 7O

€ -> ETRCK
JSBE ORCLX
GO TO EOF
C -> Alwl
g -> Clid]

12 -» P

C-1->ClRP2
C+ 1 -> CLH]
IF HO CARRY GO

MO OFERATIOM
GO Ta saRT
JSB CLR#

GO TO EQF
NO OPERATION
@ - € - ClP1

a4 - LC -3 CLF]
IF HQ CARRY
C ERCHRHGE M
GO TO TRIG2
SELECT ROM 2

DEL&YED SELRCT

GO TQ PAZES
JERE STHETL
1 -> %6
JE5E CLRA

12 ~* P

Gl T STAaRTE
SELECT ROM 3
8 -» 35

1 -> 54
STRCK => 1
5B ADD

JSE OFL

GO TO HMSA4
C EWCHAMGE M
6 -> P

oo+
c -
I
C
H
12}

1

-
-
. e D)

oy
alibe o TN B
= —

=

AT

ETLECT &M

LETHI

TO

ROM

T

SURGLUT

GO TO MOTHED

e
3

e
b

ATERD
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18z

1&3

125
W
jise
140
159
1070
1
132
193
194

e

T

i
198

10w

[T R A
[EERIEE B
L7
Lot v
LEE17e,
lLanean,
LEDLO
Lnezng,
LOREEZ,
AGEGEE
LBBZOY .

L@anzie.

Leazar.

Laa214a.

LeA211:

LOB212:

Lea213:
LB0214:
Lam215:.
Laa216.
Lep217.
LBEZ20:
LAe221.
Lanzz2.
Leaz23:
Leazzq.
LAB225,
LER2Z2E:
LRREET
LeAZ3a8;
LOAZ31 .
LAaE232:
Laa2z2:
LaA224.

LOH2ak:,
Lrizay.
LUiza2:

| 13243,

Lanz44q.
LBG245;
LOA246,
Lar247
La&2508
LAB2S] .
La@sse:
LOEZS3.
LBO2SS:
LBazsS,
LOSZSE.
LeazsT,
LBNZAN.
lLanzay.
Lan:

LABZCE:
LEB2E:
LaGzad:
LBGZGE:
LENZ0OT -
1.Hua7e.
LOEETY .

by
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11,111
1.1, .
NS S 11
RS B
D SRS I
1ot o111
11,11, .1

Lottty

R S 55 BN i
1..1111111
N SN B & i
PN 1 I

1.11. 1111

1.1.1.111.
1....1111

-3
->
=7

i
-
-2

->
->
->
->
->

-

Laaso

LENISE
LAzza
LapQz
L8342

1LAZ7¢
LEAsS3
Liz1@
Lez2ar

LB145

Lazva
Laaz73

Lazvg

Laz2ie

Le236

Lea2za?.

Laiiq
LB13S
Lez12
Lot
LOBESZ
Lozt
LO134

Leze

o~

L2272
[ IR R ]

N W SN et
- LBladq

L2 23 34
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cos

TrH

TRIGZ2

SeRTL

wkkk¥x  EOF

EHMS

DEG.

RCLX

START!:

CLRO
CLRS

CLR1
CLR2

NOTRAD:

TORAD

HMSAH

HHSADN.

HMSAL

L2233
B2 4
Frely

FEARY
EEE 23

FI

OWMOOmO -
—

HHSAZ
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A ERCHANGE CTWT
1 -> %9
GO TO &IH
C - alul
IF 354 # 1

THEHM GO TO TRIGH
JSE RE
JEB STOY
GO TO TRIG3
IF €[51 »>= 1
THEW GO TO EREA
JSE S0RTZ
SELECT ROM o
IF 55 # 1
THEN GO TO EOF
IF S10 # 1
THEH GO TO HM3IAZ
B ->» Sia
STACK -> A
C -> STRCK
A -> BLW]
GO TD HMSAZ
JSB MODRE
LOAD CONSTANT B
GO TO RAD1
DELAYED SELECT ROM 2
GO TO @216
CLEAR STATUS
CLEAR REGISTERS
8 -> Ctu
C+ 1 ->» CIR]
12 -> P
IF S6 % 1
THEN GO TO CLR1
cC+ 1 ~-> CLFP1
~» P
-» DAaTa BNIRESS
EXCHAMEE CLy]
~-> DATA
->» S5TACK
EXCHARMGE CLW]
+ 1 -> CIP]
IF NO CARRY GO TO CLER2
B -» ClwWl
RETURN
C EXCHAHGE M
JEB HNINTY
JSB D1V
JSB HPI
JSB tIPY
JSB OFL
GO TO TRIG2
JSB STOR
IF S4 # 1
THEM GO T
B ~C - 12 CL8
2 -> 34
1 -> 35
1 -» 518
HD OPERATION
B EHCHaHRGE CLW]
DELAYED Seticd
SELECT R =
IR RO
LOND COHETH
L EEOHANEE
DELAYED SELECT ROM 2
GO TO MarE
S50 TETD
I 57 # 1
THEW GO TO FI4
C o~ STAHCK
JSE HEI
C+ o - CLW)
1F MO CARRY G0 TR CAF

CROWEG 3
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LEGEZ1A;
Laa3il.
LBR312.
LARZ13:
LAaa3t4.
LO@az1s.
LER31E.

LBa31v.

Lanzaz,
LOWZ4Z,
LOB3Z44.
LARZ4S.
LOAZ4E,
LOB34T.
LOBZISH.
LERZS] .
LAp3sa
Lan353.
LAn3s4.

L&

ag et

Léaan.

Loyecd

LO1ac.
L1 mes
Lo,

Lo
[ERNE AT
Lr1oa
Les1Aia,
Liatnlt:
[ SR AR R
Latags,
Leiatd
Lutats.
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1.111d01.
1..11. .11

1....1....
111.1. 111,
RN & SRS S W8
...... 11..

1111..1111
R I DA B ¢
St 11
B RV T
11..11. .11
AR RRE T DO
1...11.1114
1.1 0011

FROGROGM

PR DR
o111
R S T b I O
1111111 .1

N RS

1....1.1..
1.11. 11111
S S B &
1,111, 0111
BRI B B I D

-2
->
-2

->
-7
-7

->

-2
=2

-3

->

La35e

Lansd
L4350

LAESd

LE3&3
Laos4

L1371
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££5EE RADD
ek kA
HFI

ok 4
FTa

TRIG1A:

RR

STARTE:

TRIG3

wmckkk MSD

SATEST:

5t ITO

STARTT:

bR o

FEEEF ERED

FIx1

nec14”

R552

$£2EEE SUITCH.

SUEDUT.
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DELOVED SELECT HOM &
G0 TO R2EA
SELECT ROM 1
HO OFERWTION
8 -r st
SELECT ROM &
JEE RR
IF S16 #
THEL B0
IF 8% # 1
THEH GQ T0
JSE RGCLX
JSE MPY
HD OPCRATION
C -» STACK
@ -> 59
J38 RCLY
GO TO EOF
1 -» 53
B ~> S11
1 -> 88
RETURN
¢ - DATA ‘
fi EXCHAGHTE CLW3
Co+ 1 ~-» CIP]
IF ND CARRY GO T0
CLEAR REGISTERS
GO TO STaRTF
STACK -» @
1 -> 81
IF §9 # 1

AGATH

THEN GO TO SATFET

GO TO SGRT3
SELECT ROM 4
A EXCHANGE CLW1
8 -> CLX]
a -» F
LOAD COHSTANT 5
B - C -» CLX]
R EXCHARHGE CLW]
IF CLXS1 = @
THEN GO TO S@RTZ
»= CL¥1]
THEH GO TO Sa
GO TO SQRT3
C => Atuwl
IF 54 # 1
THEH GO TO FTOD
DELGAYEDN SELECT ROM 2
GO Ty R215

IF A

16 —» t

LoaT SOHSTAHT

FREE

LOAD CAHSTOHT 2
FLECT ROW T

DELNYED
GO TO @
DELAOYED SELECT ROM T
GO TD @30z

1 -> 51

30 70 EOPR

Q@ —-> CLEZ]
JSE FIg2

NO QFERATINN

Cc -1 -2 CCF1]
IF HO CaRRY GO 10 DS
JSBE RR1

IF 32 # 1

THEN GQ
E -> CLW]
GnoTo P51
IELAYED SELECT ROM &
GO TO pzad

70 REZ

T2 TRIGLS

SV RRTY
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14 Loreis, 1 111t 1, $$¥¥% DIGEMHT. DELAYED SELECT RO %
15 LEgB1v. 1 111,111 =3 L1135 G0 TO BLES
15 [z R i) PR S N R DECODE. € - 1 -3 CLR1]
17 Le1ez1. 111011 = L1BES IF HO CARRY G0 TO DECL
18 Loteza, . .1.1.1. .. DIGIT . [ EXCHAHGE H
19 Le1nas, ,4.111111. DIGIT2. IF CCLs1 »= 1
el Le1azd. 11, 111 -y L1145 . THEN GO TO GTD
21 LE1AZS. 1., 1 L EXCHAHGE M
z2 LB1R26, ,.1111 111 - L1avs GO TO DIGITH
2z LEIA27:. .. 11.1.1. . DRR1 . IF 232 4 1
oL LE1eza. 1 1111111 -> L1137 THEH GO TC FR
Le1ezt.  1.11.1.1.° IF S11 & 1
Le1aze. . 1,11, 1111 -» L1253 THEN GO T DRR4
Lé1asa. 111111, . $3¢$% DEC1E .  DELAYED SELEQT RGHM 5
Lei@3d. 11 11111 - L1716 GO TO 2314
LA1A3S. . 1.1.1... ' DEC1 . [ EXCHAMGE M
1111111, IF CL51 = @ “
... .0111 - L1Ad1 THEM GO TO DECIH
$1 11111 > L1257 J5E CLFH1
LGSy, ..1,1 1. .. DECIE . T EXCHARLD M
LEieE. 111, 1. C~1->CiPl
Lo1ags. . 11....11 => L1ggn IF NO CARRY GO TO LECE
Lttt 1.1, .1...1 = LiZ44 R1 . . IS5B DEC1@®
Lotods. 011111111 =» L1173 PCT . GO TO FCTH
Lot@ag. 1011, . DIGIT2:. IF 51 # 1
Letagr. 0 111,11 -> L1816 THEH GO TO DIGEHT
Le1@sa.  111.1.111. FIADIG B EACHANGE CLW3
Le1est:. . .1.1.1... C EXCHAMGE WM
La1asz: 1..... 11.. 2 -3 p
LA1ASE: .. 1.111.1. 8 - C -» CLXE)
LE1AS4. 11, .111.11 =-> L1316 IF HO CARRY GO TO FHI1
LB1ass. .. 1.11... LOAD COMSTAOMT 1
La1ese. 11, .111111  -» L1317 GOTO FRD?
LeIAST. ... L. ‘ MO OFPERATTOHW
Letace. 111, .1, NECZ . 0 -1 ->» CLFP]
Le1as1. o1....1.11 =-> Li1@Z IF MO CarEY GO 1D NECI
i LE1Rsz.  1.1..1.. .1 =3» L1244 JE5B DECLG
51 tateed. 111110111 => L1371 FI ¢ GO TO FINd
52 Letesd. o1 111, Y OEDPL . B -» CLW)
53 tetess. 1. 1.1111 -»> L1213 GOOTO EOF1
54 oot 1111 33845 NFL . TELAYED BELECT ROM S
a8 LB1asy., U & B B S IR Y « b5 GO OTO @871
S L@1ura, 1,11, oo ¢ 0 EMCHAMNGE M
i LRtavFt: 1. f1111.1  ->» L1L3E7 FOF . JSBE RR
ke LA1ATE: 1..1.1.1.. IF 5% & 1
T (SRR [ T TR T I B L]th - THEN G T Lol
1 LeInig, 1., .1, 1111 - Z14 GOOT0 EOr
| Ltovs, 11,1 .11y -3 3 LIGITL. AR TS)44
fogel (G167, .1, 1.4, IF 52 # 1
a3 La1a7T IS SR B O B S A I R < 11 THEW GO T DIGTTE
[ Ly ik, Jiirtl o1, FEFEF TELRYEDR ZELEGT RO T
G5 Letiat. 111811 11 -3 Li3ZAE LOOTO RI06
aE Lerinz: 111, L. DECZ . © -1 -: CLF]
a7 Laries, 1., 111111 => L1117 IF MO SaERs S0 To TG
68 Lertas.  1.1..1...1 =-» L1244 (St ISR nc'1u
) LEi1Aas: 111 11,1 -3 L1325 REL
TH LELIIAS. $111.. ... 1 =-> L1Z&|
Tt Lartay. o1 11 HOHAHGE M
T2 Lattie. 111101 -» CLES]
7I Let11t, 1131111, L+ 1 -» CLXK3)
74 LAt o1, .1, 1 -» &2
TE Le1113: . 1tt. . 11 -» Lig7e Go TO E09
TR Let114, . 1.111.1.. $$$$¥  STOY . DELAYED SELECT ROM 2
T LE1tis, 11111111 => L1173 . TG0 TO BIF3
va Lertis.  1.1..4.... ~» L5117 skmww MPY ¢ SELECT ROM S
T3 Le1ii7, 1.1t 1. DEC4 . © -t -» CLF1
aa LAT128. 1 1. 111611 =» L1z57 IF HO CaRpyY GO TO TRAHS
21 L3 1.1, 1 1 -y L1Z44 [=F . JSBE DEC1SG
; Litgd 111 CcL¥ . 8-> BLW]
LET1E3 1141.‘11.1 -> L1322 JEB TST4s
Letizd. L1101 CLESR STATUS
LETIES, . 111, . 111 -3 Li@a?i GO TO EAP
Litt=6, . 111.1.1.. Pz . IF 87 # 1
LB, 111,111 = L113R THEN GO TO DFZ

Leliia. 1...1. 111, B EXCHAHGE CLW3]



239

58

LOB1131.
Le1132:
LB1133.
LB1134.;
LB1135.:
LE113G:
LRi137:
LA1146G.
L1141
Leli42:
LA1143:
La1144.
LB1145.
LA1146:
LB1147:
Le115@.
LAa1151:
LB115:.
LB1353.
La1154.
LA115S.
LR1136:
S LB11GT:
LB11£€8.;
LA11e1.
Le1162:
LB1163.
LA11E4.
LB11G5.
LA11GE.
LB1167:
La11vn
Lat171.
LAg17e.
L1y,
LAL174.
LOt1¥S:
Lative.
La11vy.
L1260
Le12a01.
1.a12a2.
Le1za3.
Le1za4.
LB1205.
Le1zas:
LB1287.
Le1214a.
LAtz
Laiz12.
LB1213:
Le1z14.
La1215.
Let1z1s.
Laiz1y.
Le1=20.
LA1zz1:
Lala2z2z.

Lalzz

Latazd.
Laizzs;
LAIR2s:
LE1Z2Z7.
LG1233.
LA1231:
LE1222.

L1741,
L1242,
I f1243,

21
S DAV R P
111
S111. 01111

1.1..1

TR S B S I

Slrot1a1t
11.1.1.111
111.1. 111,

1.1.1...1,
111.1.. .1,
113.1.111.
111 11111

R R B B B 4

D B A & B I8
1.111.111.
) 3 SR 1 S
R 5 5 SN
Sl11it1te,
11118111,
1...10111.
1i11.1. 111
[ I RS SR |
I U O 5 IR |
11.1..11.1
D 5 TN DA SO
111.1.111.
R SO A S
B S 3 R U IS
BN b B e I

1...1...11
1101010
B TS NN D
R § S
RO § B S
o111 0
R 3 5 DINENS D

1.1111.1..
1..1.11111¢
D TS B B
1.1, 3111
S S & I
111, . 11111
B A SN S
N 5 DN T I
U N b S
oo 11t
R D B B
B U A 1 D
1..1.11. 11

1. 1131111
BRSNS B I
B D R IR
111, 111118
1.11.1.1..
11.1..0.111
1.1, 111,114

->
-2

=>
-2

1
RGN Ve

J
~

=->
-2

-
-2

L11€3
L2135

Lieas

L5145

L1325

L1387

L1357
Li\ez3

L1144
L1134
L1323

L111é
L1218

L1226

L1237

L1347

L1321
L1256

L1765

4,009,379

IP3

wokkdok  STOX

RR
RK1

#kkkk TSTI

GTD

GTD1

DP39

PCT1H

FLIP
EOF

#HE4S  EOF1

$3¥$%  CSUB
CBl

BCH

BCH1

BCH2

DRR3

DEC13. .

i

€ -3

22
STACK
1 -> 83
GO TO DP39

. SELECT ROM 2

C-1->CIP]
IF. HO CARRY GO
8 - 5

a -» &3

8 -: S11
RETURMN

NO OPERATICH
SELECT ROM 5
C-1->CCS1
IF Cl5) = 8

THEN GO TO GTD2

EXCHARNGE CLUW1]
EXCHAMGE M

-> P

=> ACFP1]

+ C -> CLP]

—OD0D

A EXCHNAMGE CLP)
C EXCHAHGE M

A EXCHARHCE LK)
JSE CCLPHI

GO TO DIGITS

B -> CLuW]

B -> ALW]

i2 -> P

C -1 - CluWr]
C+ 1 -»CI[3]

C + 1 - CL%]

B EXCHAMGE CLKY
G Tae Jikd
JOR 18T

JEE STOX

JSE TSV4&

STﬁCK - A

A EXCHAHSE CLul
C -> STACK

C -1 ~-> CIX]

C -1 ->CLX]
JSB MPY

GO TO EOF

53TACK -> A

C -> STACK
RETURHN

CLEAR STATUS
JSB OFL

1 -» &7

DELAYED SELECT GRGUPR

GO TO e@aAl

DELAYED SELECT ROM

GO T0 BR27
IF 54 # 1

THEH GO TO ECH

IF CLM] »>= 1

THEN GO TOQ NOZCH

C ENCHAMGE M
C -» ALK

1 -> P

SHIFT LEFT ALW]
F+1->Fp

IF P # 4

THEH GO 7O BCH1
A EXCHRHGE CLUWP]

12 -> P
IF 0P = @

THEN G0 70 BCH:2

cC-1-» CLM]
C EXCHAHMGE M
GO TG HOIECH
IF 511 # 1

THEH GO TO ROWG

GO TO DERS

T0 UECi4

F HO CARRY GO TO GTDI

1



172
173

176
177

R S
e} A

w
L]

T e LD O3

[ X IO ]

o
W W
[o2 T I 2

137
198
188
200
201
282
283
284
2835
286
z2er
268
2es
219
211
212
213
214
215
21e
217
218

219

225
226
227
228
223
270

231

'7"74
SR

LL1Z244.
LB1745:
LB1Z4€.
LB1247.
LG12S8.
LB1251:
La12%2.
LAL1253;
La12%4.
LB 255%:
LA12S6:
LB1257.
LE1268.
La12e1:
LA1262:
LA1ZET:
Lalze4q.
LB1265:

LO1Z27
Le1z?v
LN1z7e.
LI1EFY:
Lel3aaq.
La13el.
LO13nZ.
Latling.
La13a4.
LB1ZAS.
LB1Z66.
LB13a7.
Lai3ta.
LB1311:
LB1312;

DL I S

LE1313.

LB1314.
LB1315:
LB1316:
LB1317:
La1328.
Leiazl.
Le:13z2z2.
LA1323:
LA1324.
LA1325.
LiEtzz6:
La13ev.
La13236.
LB1331.
La1332.
LB1433.
L217234.

LAa133e:
LOLAET.
LAa1Z48.
LB1341.
LA1342:
LEB1E43.
LB1344.
L1345
LaiZas:
LE1347.
LR1ES0.
LA1351:
LAL252:
LALEST,
LE1 354,
LAY ASYS,
L1356

1ot
' DD S
111.1.1173.
R TN TR T
111.1. 1. 1.
| S T S
11.11.1111
N D S SN
1..1..1111

1111111
1111.11. 1.
R 1 DN |
o111 i1
1....1.1..
Soa1o11111

111, 1.111.
1111.111.1
D G 3 3 (U SV
R TN B D B

->
-

-
- ¥

->
-2
->

->
->

-2
-2

-
-2

-

-
->

=2

L1332

L1722
L1342
Lit44

L1Ze0

L1361 -

Liol4
L1871

Liazv
L1250
L1241
L1154
L1330

L3325

4,009,379

L LT ]

ook A ok

o ke e

L2852 1]
LE Ry

5558

$58¢%

Aot ok ok

$458¢

FT R T.23

DEC1®

DRR2
DEC11

DRR4
BEC12

DBRES
TRANS

GTD?

GTD2

SUBQUT.

FXD1
FAD3

Rame
TST46

GTD2

GTDS

GTD4

GTDs8

NOBCH

LVIT

T8Te

R

24
R
C-1->CIP]
C-1->CIF]

IF NGO CHREY GO TO DECI1
SELEDT ROM 4 ’
C-1->CLP]
IF HO CRRERY GO T2 DECIZ2
SELECT EOM 2
cC-1->CLF]
IF HO CnREY GO TO DLCIF
SELFCT ROM 3
A EXCHAMGE CLW]
C EXCHANGE N
A EACHAHGE LX)
a -> g2
GO TO GTINS
IF 84 # 1
THEN! G0 Ty pCH
GO TQ OTBE
JEB TSTy
JEB CLFY
THOHGT M
DELAY T SELECT GIindd 3
SELELT ROM 2
C -1 -» CLF]
IF NO CARRY GO TO DECILC
JEB TSTE
IF 82 # 1
THEH GO TO DFS
JSE SUITCH
2 ->F
LOAD COMSTART 2
IF A& »= CL¥S]
THEH GO T DPY
A+ C -> ALRE]
JEB SWITCH
GO TO EQP
IF 52 # 1
THEN G0 TO DRR1
IF 83 # 1
THEN GO TO DRR2
GO TO DRR3Z
LOAD CONSTANT 8
DELAYED SELECT ROM 2
GO TO @154
DELAYED SELECT RQM 2
GO TO B339
a -> g8
SELECT ROM 3
A EXCHANGE CLW]
C EXCHANGE M
SHIFT LEFT ALWP]
-> F
-> ALFP]
EXCHANGE
EXCHANGE
EXCHANGE
JSB TSTS
JSB STOY
JSBEOFLIF
iIF 66 # 1
THEM GO TO GTD?
JEB S5uUE
iF S6 # 1 ]
THEN GO TO CE1l
IF CLS1 = @
THEN GO TO RCH
J3B FLIP
A EXACHAMGE CL)
JSB RCLY
DELAYED SELECT
GO TO ®sazz
g -> 82
SELECT ROM =
NG OFERATION

CLuWil
I

TODO®

CluWl

ROM 2




bW W W WL
P = DWW

PO SN OO (O IR L -
W d AW

byt
o1
o2
o4

e
o o }

GE

r
=
-
"
[

Lil

La1IPT.

LR2aan.,
Lozaot.
s Pagii

LBz :
LAza04.
LAZNos.
Lazges.
LA2067.
Laza1a.
L@za11:
Leze1z.
LBz313:
LozZal4.
LOzZo1s,
Laze1s:
LBZRALT:
LOZR2G:
Lezazl.
LBzBER:
LBzZr23.
Lazaz4.
LB2625:
LB2R2s:
La2827.
LO2asG.
LB2631:
LOze3z:

L
LOZEAS,
LBZAdE,
LOzZA47,
Lazasa.
LAZ2ast,
LEZRSE:
LBZRs3.
LB2asd.
LAazass.
LBazZase.
LARAET.
LB2AAA.

25

NS D B N
RS R |

S 1111
S1111.1.
S T R b |

S REEE Ny
R T B

IS T S R |
111111.111
NS 3 NS SN &
N SRS SN B |
o111t
N DU SERD A |
1..1.1.1..
S B TN IR B |
FD S
11011,
1.1..1.1..
o111, 011
1.111.111.
11,4, .11,
1.11..111.
S1o111111.
111, .1, ...
1.1111.1, .
t..11...11
1.1.11. .1
1111..... 1

B W O SR
1L1.1.111.
1.1, ..1..
11....11..
R DR B {

1111111,
L1111
1,011,011,
oo

1.1111. 1.
Sttt
RN A I SR
T B B S

D DU T

-2

->
-

-2

-7

-2

->
->
-

->
->
-7
-

-2

->

->
->

-2
-2

=>

-

-

L2361
L1Gt4
L13en
Li1ze
L1a?71

L1158

LiBRz

L7864
U23I7S

Lz111
L2111

Lz2evz

L2874

Lraz1
L2238
L2254
L23¢p

L2eve

L2018
L5035
L2144
L2324

Lzaay
Lzzvae
L2144
L2135’
L2324
L2115

LZez?
Lzeaz

LZ033

L2117

L1OVY

4,009,379

TTT2s

sesr

ook ok ok
$$55%

Aotk ok

L1210

8558

Ak Nk

CLPX1
CLPX
DFri
DPS

NF4

RELY

FIX4

FIXe

®TYZ20
XTyal

ADD

LVIT

YT®1

DIV
XEY1

CON1

¥YTX

LD40

KEY
MPY

EoP

26
B -> Cls]
SELECT ROM 3
JSE SWITCH
JEB CLPX
IF 59 % 1
THEH GO T3 DE2
1 -> 57
G TO €0
DELAYED SELECT ROM 2
G TO @15y
C EXCHANGE M

IF 85 # 1
THEH GO TD FIxi
8 - CL¥3]

C+ 1 - CLKS]
C EXCHANGE M
JEB CLPH

JSE MPY
GO TO CON3Z
I¥ ClH1 =06
THEH GO TO LREOE
IF €[5 »= 1
- THEH GO TO ERSOR

IF 89 # 1

THEH GO TO ZERC
1 -> 82
C -> atul
IF S16 # 1

THEN GO TD EXPRZZ
@ -> alul

A-C ->alM)
SHIFT RIGHT ACW]
C-~-1->CLS]
SELECT ROWM 7
DELAYED SELECT ROM S
GO TO @238
JSB RR
JSB CLPX
B EXCHANGE CLW]
GO TO EOP
C -> STACK
A EXCHANGE CLUW]
1 -> s10
12 -> F
GO TO XTvy2e
SELECT ROM 5
JSE TST3
JSB TST4€
STACK -> A
C -> STACK
A EXCHAMGE CCW]
GO TD EOF
DELAYED SELECT GROUP
GO TO e270
J5B TST3
JSB STOX
J5B TST46
STACK -> @A
IF AlS] >= 1
THEN GO 10O ERRZ
IF AlM1 >= 1
THEH GO TO Y¥Tx1
GO TO LHS
@ -> CLuWl
12 => P
LOAD CONSTAHT 4
C+ 1 - CLX]
RETURN
GO TO HKCYI
DELRYEDR SELECT ROM %
GO TO @117
C EXCHAMGE M
CLEAR STATUS
SELECT ROM 1
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27 ~.28
LB2071:  ....... .. NO OPERHTIMH
Le2ez2:  111.1.111. ZERO . A EXCHAHGE Cful
LODSOTE. %L 111t = Lonny GV TG LU
Lrrow, 1.1 1.1, atabch: N | M ,
LEAATE, L. 111 ->» 1210t THEN GO TO EXF7I
LoseyYe, 1111111, . FEEFE LUPEZ . DELAYED SELECT ROM 7
LB2AT?.  ....1..111 => Lz01t GO TN #6011
LBZLIAG.. ... ... . ... HO OPERATION
LB2181,  11%..1.... =3 L7182  sokskw  EXP21 . SELECT ROM 7
Loziaz, .. 1... 111, CHSL . B -> CLW3
LB2183. .. 1111111, @ -C~1-CLS]
La2184. . ..1..11.1 => L2022 . Jd3B LVIT
Loz18s,. 1111, .. .. 1 -> LZTem G . L CLPY
Lez2ims. . 1..... 1., 1 -3 54
LEz1a7. .. 11l...11 = Lz@7@ GO TO EOF
Le211@, . ... ... HO DPER&TION
Lozt11,  1..1.1.1.. ERROR . IF §3 # 1
Lezt12. . 1..11.111 =-> L2115 THENH GO TO ERRZ
Lez2113.  1..11..1.. g -» 89
Le2114. .1.1....11 =-> L2128 G0 TO ERR®
Le2115.  111.1.111, ERR2 . @ EXCHAWGE GIW)
Lez116: . 1..1.1... C -> STACK
Le2117.  111.1.111, ERR3. . A EXCHAHGE CLWI
Lezize. . 11111.1.. $35%% ERRO . DELAVED SELECT ROM 2
Lez121. 11....1.11 => L2307 GO TO @382
Leztz2. 11.1.1...1 -> L2324 CHS .  JSB TST4€
Lez123. 1111..... 1 =-> L23en JSE CLPX
Lez124. 1..1.1.1.. IF 59 # 1
L8212S:. . 1....1.11 =-» LZlez THEN GO TO CHS1
Le2126,  111.1.111. A EXCHANGE CLW3
Lez127. 1.1..1.1.. ' IF S1@ & 1
Lez13e.  1....... 11 -3 L2260 . THEH GO TO CHSZ
LeR2131. .. 11111.1. @ ~-C -1 -> CLXS1
S L@2132. 11,111, C -> AWl
LeZ122,  1.1111.1.. $$$5% DELAYED SELECT ROM S
Le2134.  .11.1,1.11 => L2152 GO TO #1152
LO2135.  ...11..1.. STOX . @ -» S§i
LOZ136. ..1.1..1.. STOX1 . B -» 52
LAZ137.  1..1... .11 =3 L2728 GO TO SAVE
LOZ149.  1.1.11...1 =~> L2254 CON . JSB KRR
Lez141.  1... .. 11.1 ~> L2283 JSB SWITCH
Loz14z, .0 11, 8-> P
Le214%, 11.1.1,111 => L2225 GO TO COH&
LOZ1d4. 1.1..1.... => L5145  skkwks TSTS . SELECT ROM 5
LB214%. . ..111.1.. $$5$% SGRT . DELAYED SELECT ROM @
Lez14g. . .1.1.1111 -3 LZ053 - GO TO G853
LBZL4T: .. ... ... NO OPERATION
Lez1se. ... 1...1.. RCLY . 1 => S1
LBZ21St. 1...111111 =» L2217 GO TO RECLYL
LBz152,  1.1111.1.. $$$¢$ OFL . DELAYED SELECT ROM S
LB21S3. . ..1...111 => L2821 GO TO @821
LB2154. . 1....111. FXD3 . SHIFT LEFT ALW]
Le21ss, .. ... 111. . P-1->F
LezIse:  ....1.11.. IF P &% @
LEZIST, . 11.11..11 =-> L2154 THEHW GO TO FXD3
Lezien. . 111..11.. 7 -3 P
LB2161:  111.1.. .1, ¢ EXCHANGE CLP1
Le21es. L. 1011, C EXCHANGE M
Lez163.  111.1.111. . . A EXCHAHGE CLW1
LBZ164: 1.1.11...1 =~> L2254 JSE LR
Le2165. . 11..1...1 =3> L2144 JSB T5T3
Lez166: ...1..1111 =-» Lz2e2: GO TO LYIT
Lez1s7. ... i HO DPERATION
LBZ2178: ... ... ... .7 HO OPERATION
Lesi?t:  1.1111.1. . $£$4t¢ SUB . DELAYEDN SELECT ROM G
LOX17E. 1. .1.11111 -3 Lpgav GO TO @27
P2 ot SR SN STOY . 1 -3 51
Laz17d. . 1.1111. 11 =3 LE13G G0 TO STOX1
1111 111, FR . B EXCHAHGE COWI
Slt11, . £51¢% DELAYED SELECT ROM @
ot 111l = LEmdT GO TO @347
BESEERERE CHE2 . B8 -0 - 1 -» C[S3
11,111, toL - alyl

o111t - LZ2BY GO TO EOQP
B D S T SWITCH: C EXCHANGE M

0




132
132
134
1335
1326
137
128
139
146
141
142
143
144
145
146
147
14
144
150
131

152
153
154
153
158
157
158

162

Lazag.
LBzza%.
L2286,
LB228Y:
Lazz21@:
Lez211.
Laz212.
Laz213.
LB2214.
LB2215:
LB2216:
LB2217.
LBzz220.
Lazz21:
Laz222.
Laz7223:

LBzZ2Z24.
LBz2z2za.
Lazzzé.:
LAz22T:
Lar23e.
LBz231.
LAz232.
LB2233:
Lo2a3e,
La2ass.
Laz2z36:

LO2237.
Lazr40.
La2241:
Le2242.
LB2243,
LB2244.
Le224S.
LB2246.
LB2247
LB2250:
Le2251.
LB2252:
LB2253.
LeZ254.
LAz25S.
LBZISE
Lo2257
Le2268.
LB2261.
LB2262.
Lo2263.
Lezzh4
. LB2255.
LeZ2EG.
LR2267.
Laz270:

LBz3u0;
LB23ZM1.
LAa2Zag.
L2303,
LA22ng.
LBARZ05.
LAZIAG.

Laz22a?v,
L&z:316.
Lax211.
tazziiz.
Laz2z13.
LBZZ14.
LAZ315,
Laz3ie.

T
11.,1..111
111111, ..
o111
1.1, .11
111.1. 111,
RS DU T
111.1.111.
IUEEREE B
TR P
TS T
11..1...11
T Y S
TR S
RUESESIEY
J11.118. 1.
1.1111. 111
1.11...111

1.1111111,
1...111..1
S U T
110101, L
I U U SRR
111.1. 111,
11,11, .1
R B T S
1...... 111
[ S B 3
1111,
[ SR SR
..o
11...11.11¢
BRI
R
L1101
111.1. 111,

-» L2319
-> Liz1i@

-> L2214 .
-> Lz2m64 -

~> L2287
-> Lz2B34
-3 Le2e7

-> L2238’

=> L2311

-> LZ310

- L2310
~> L2024

-» L2273
-» L2zsel

-» L2278

=> Lazvt

-> L20R4

-> Lz@21’

~-> LZ21495

-» L221¢
-> Lz@ed

-> L2152
-» Lzzel

~-> L1311

-> L2286

4,009,379

skkkk  EQF

cCoMSe

CONS3
RCLX

RCLX1
SAVE

SAVE1L

SAVES

RP1

RR

RP11

RP3S

RP&

$5858

SAVE4

ok ok
SAVEZ

RPID

SUBOUT.

30

A EXCHANGE cthif
C EXCHANGE M
GO TO SUEBOUT
SELECT ROM 1
IF &4 # 1
THEN GO TO COMST
JSB MPY
GO TO ECF
JSE DIY
GO To EOF
6 -> st
1 -> 52
B EXCHANGE CLW1
@ -> CLul
C+ 1 -» CIX]
12 -> P
LOAD CONMSTANT 2
IF S1 # 1
THEN 0 TO SAVEL
LOAD COMSTANT 1
C -> PATA ADDRESS
IF S2 # 1
THEN GO TO SAVEZ
DATA -> C
IF 81 # 1
THER GO TG suaouT
A EXCHANGE CLU3
STACK -> A
A EXCHRNGE
AT - C©
C ~-> STACK
B -> CLul
GO TO SUBQUT
JSB DIV
C -> 5TACK
C -1 ->CI[Xs]
IF CIXS1 = @
THEN GO TO RFP&
GO TO RPI11
MO QOFEFATION
1 -y &3
2 -> 511
8 -> 88
RETURN
HO OPERATION
8 -C-1->
IF CLX51 = @
THEH &0 YO RPS
€~ 1 -» CL¥31
IF CEXS1 »= 1
THEH G0 TO RPi®
0o~ 1 ~% DONSY
JSEMRY

Cru)

CUXS]

f -5 0Ll
C+ 1 ~>CLPl
JSE ADR
JSB SORT
@ -> arsy
JSB RCLX
JSB MPY
STACK -> A
C -> STACK
A EXCHAMGE CLUW31
JSB OFL
DELAYED SELECT ROM @
GO TO @281
B -> Clul
C -> DATA
SELECT ROM 1
IF St # 1
THEN GO TO SavE4
B -> CLWl
A -> BLY]
ETACK -> B
A EXCHAMGE CILW1]
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P
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WD N BN - D

Lezav

LQz2320.
Le2321.
Le23z2

1L02323.
Lez2324.
LB2323

La2326.
Le2z227.
LBZ233A.

LBRA3L
L02332.
LO2333.
1.O"324.
L& 330,
it 336,
16337,
L5234,
| 2341,
LAz342

LB2343.
LB2344

LB2345,
LB2346.
L82347.
LD2356.
LB2351;
Ler3s52.
LA2353,
1.02354.
Lez355%:
LB2356

LaE357:
LO2360:
LB2361.
L2352,
LOZ363,
LE2364.
LOZ365:
LB2366.
Lo2367.
Lasavn.,
L#2271.
LOSEvE .

LBE273.

LE237T:

OnJECT

LAZNoe.
Lazang.
Laz802:
Lasnaz.
LB3I00Y.
LBEGOS:
LeZnag.
LaEear.
LA3aia;
Laze11.
Lazalz2.
LB3813.
Le3alg.
Le331s.
LB3BIE.
L83817.
Lezazrn.
Lazazl.
Lazxez.
LBZez23.
LOZa24,
LB2AZS.

B TR T S
11111111
A SRS S
1.1..1.111
1..11.11¢%.
111.11.111
A D IV S
t....11111
1.1 11L
1111101
1...1...11
B B D S
11,1111,
1011010
1...1...11
101110
AR DR TR |
NS SRR S 5 N
11,011,

S T 1 R

PROGRANM

111111, 811
111.1.111,
11....11..
R T 1 S
ERED & TS RS I
1..111. ...
R O T RN
111.1.111.

N TR U R

1.1.1111.1
DS R S |
1.1.11.1..
.. 1111111t
T R DA |
11.1.1.1.1

->
->
-3

->

s .

-3
=->
-2

-2
->
-7
-y

->

-2

-3
-5
->

-2
-
->

L2243
L3325

L22e3
L2144

L2138

LZB43

L2173

L2210
L2364

Lz2z1e
L2056
Lz2ez1

L2600
L2634
L2a5S%E
L2171
Lezav

L2275

L3144

L3203

L3207
L3257
L3144

L3a?7?
L3144
L2323
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wwknok  TST46

Cane

RP ;

© RF2
$§5¢¢

wanne  CLPY

CONR2 .

STORE

. CLOCK
TTYY.

RDN1

CONOUT.

32
C -% DATHA
€ -> STACK
A EXCHANGE BLW]
GO TGO SAVES

NO OPERATION
SELECT ROM 3
C -> ALP)
JSB SWITCH
JSB TST9
JSB STOX

B EXCHANGE CC[W3
M ->C '
@ -> atwl

6 -> P

C -> ALR]

8 -> Clul

B -1 -3 ALX]

1F N0 CARRY GO TO CONt

THEN GO
IF CLW) >= 1
THEN GO
IF ALWY o= 1

THEN G2 TO RPZ

C ~> STaCkK
GO TO EOF
a -» BLul

PELAYED SELECT ROM

GO TO ezie
SELECT ROM 2
A EXCHANGE BLW]

IF S5 # 1
THEN GO TQ COHSR
JSEB LD40
JSB ADD
8 -> CLul
12 -> P

LOAD COHSTANT 1
LOAD COMITANT 8

IF %4 # 1t
THEH GO T COHSH
J4SE DIV
JEE LT48
JSB Sue
GO Ta EOF
GO TO SAR1

A EXCHANGE CLW]
iz -> P

LOAD COHSTANRT 1
C+ 1 => ClHx]

C -> DATA ADDRESS

C EXCHANGE ©

A EXCHAHGE CLW3]
C EXCHAWNGE M
JSB 7579

C EXCHANGE M

C -1 ->CILHS]

If WO CARRY GO TD SAZ

C EXCHANGE ™
C ~-> DATH

GO 10 EOF
JSE RR

J5B TETS

DELAYED SELECT GROUF 1

GO 70 @n??
JSE T8T9
JSB TST4e

TO PR

TO RP1
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LB3a2s6:
Lazaz7e.
LAZBRE,

LA3634;

LAZAIS:

Lazna

[ B IEAE TR oA
LBZaCT:
LEZuh,
Laiiat.
LB31AZ.
LAZIG3E:
LaZ104.
LAZ1as.
LeZ1u6.
La831a7:
La3116.:
la311t:
LE3112:
LaZ113.
LA3114.
LA311S:
LOZ11é&.
LB2117.
LE3120:
LBZ121;
LAZ122:
LAF1E23.
LAZ124.
I.B3125.

Lax133;
LBZ%124.
LeZ3i25.
LBI1ZE:
Lee13y.
L& 2148.

42
LA3ZB45.
LA3046.
LB3u47.
LB3R5E.
Lazasl:
LOZus2.
LB3632:
LBZEA54.
LB3a35:
LOSB5E:
LOA3BS7:
LaZace
Lazasl.
LAZBRZ:
LOZEMES.
L2064
LASDHES:
LBSHRE.
LB3sT .
LaZ2ava.
LEzZav1.

33

11..1.1, ..
1....11111
1111...1.1
1.0t 1 4.
.10 11111
1...1.111.
1..11..11.
R T S 5
11....11..
1.111. 111,
B R & 5 I
11111, .. 1.
DD & B BN W
D SO 1 SR
o111
1111011
B T 1 TR O
AR T & TN N
11..1.. 111
S TR S S
11.11..1.1
11.1..11.1
o110 0010
AN D B I
11..1.1. 11
1.1111.1..
.ol
VU DU
11..1.1. 11

R R B
10111000
Lo11111011

10111

B DR

-2
-2

->
~>

->

~>
-3
-
~>
->

LzIz@7
LZ3€1

L2247

L3BE3

L30:5S
L*171

L3311

L3331
L3323
L3B€1
L3nS7
L3312

L33a2
1.3341
L3a%?
L2151

L334¢

L2111

LIaza
L3144
L3134
L2132ae
L2236

L3158
L2135

L3140

ook o oK
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EEX1

EEX4

INV

NOTGRD.

TOGRD

$£3¢$ DIV

$$5$% HPI

RN

EEX3

EOPA

waokkx  EQF

SA7

STODTV.

€70

CTDA

CThal

EEX
®FT
LA T2 1

ko ook
TEEEF

XFTa
ADD
$3$$¢  RCLY

3TO¥
ouUT3

ouTsS
ouT2

_ STomPY.

34
DOWN ROTATE
GO TO EOQF
JSB CLPX
IF 53 # 1
. THEH GO TO EEXZ
B EXCHANGE CLW]
IF A/IMI >= 1
THEN GO TQ EEX3
12 - P ’
8-> AL
6 -> Cl1
A+ 1 =-> ALP]
C -1 ->CLWP1]
LOAD CONSTANT 2
GO 10 EEX3
GO 70 INVi
C-1-% CIF]
C+ 1 ->CLP]
IF HO CARRY
C EXCHAMNGE M
JSBE NINTY
JSB MPY
JSB HPI
JSB OIV
GO TO TRIG23
LELAYED SELECT ROM 3
GO TO @R3%
DELAYED SELECT ROM @
GO To @Z1z
G TO RUWI
MO OPERATION
8-> LCIX]

1 -> 514

B EXCHRMGE CIW]
SELECT ROM 1

C -1~ CLKS]
IF HO CaRkY GO TO STONTV

JSB SARLG
JEE WY
GO0 TO SAEND
C ENCHANGE M
IF ClWl = @
THEN GO TO ERRA
JSE SABEGI
JSE DIV
GO TO SAEND
NO OPERATION
G0 TO STO1

@ -> AlwW]
@ -> F

€ -% AP

SHIFT LEFT ALW]
P+1->pP

IF P # 12

THEH GO TO CTDai
f EXCHANGE CTW3
C -> DATA ALDRESS
R EXCHANGE CCW3
RETURH
HO OPERATION
IF S¢e # 1
THEN GO TOQ EEX1
JSB TSTS3
JsB STOX
DELAYED SELECT GROUF
SELECT ROM 2
DELAYED SELECT ROM &
GO TO @234
DELAYED SELECT ROM 2
GO TO @i5@
SELECT KkOM 2
IF 51 # 1
THEM GO
a -» 59
IF &2 # 1t

0 OUTZ

GO TO TRIG22



152

155
156
157
1453
15%
169
151
tez
163
164
1€3
156
167
168
163
179
171

L6141,
LGH142.

1.0 3143,
Lit3144.
LZ145;
LBZ146.
LBZ147:
L3150,
LO3151.
Lo3isz,
LB3153;
LB3154.
L8155,
LO31SE,
L3157
LOZ168:
L@3161.
L3162,
LR3163.
LB31E4.
LO3165;
LBI1ES.
LB3LET:
Laz17a.
La3171,
LO3172:
LGH173.
Lu2174,
LUE17S.
LOELTE.
LRIITT
LaER0H,
LO3201.
Lazzoe.
LAZ2E3.
LOi204,
LO3205,
LEE20E .
LO3267.
Lazz1e.
Le321i1.
Le3z12.
Lez213.
LB3214,
Le3215.
Le3215.
Lazz17.
L3228,
LB3221.

LB3222.

LB3223:
Laszz224:

Lazz2s.
LaTI G,
LB3z27:
LAzZ230.
Le3231.
Lezzzz.

LaZnaa.
LAZ241:
LER242:
LO32243.
LO3Z244.
LBZ2245.

Laz246.

LB3Z2a7:
Le3z5e.

LB3251:
LB3252:
LBZRET.

s

1.1.11.111
1....11i11
1.1..1.. ..
A D & P W
1.11.111%1
11,0001
UL S |
1.1111...1
1.11111. .
111.1. 111,
1.1111. .0,

‘111.1.111,

1....11111
R B S TN
1...111.11
N D B I N
D U IS 8

R SUNS § SUNS B

U S LN
S111.1.1
1....11.11
TS TR
1....11.11
AR S U DI
TR DU
11.1.1. 1.1
11.8.131.
t1....1.11
1.111. 111,
11,011,
SRR EURERY
R SETE RN
1....11111
111481t
1.11.. 1111
Jil1.1. 11
IS S
A P U
1.1.1111.1
T O
..... 1111
1...11.111
J1.111111.
1.1.1141.1
S DR U
St
TR U T
1,111,
1. 111,11
J11.1111 1
S11.131tt,
1..111. .11
R T O
1.1.1.111,
t.. 111111,
10111111
RUEEREREY
DT DY
1111, 041,
J11...11d,

->
->

-2

->

-3
-2
-3

-

-

-2
->

-2
-7

-2
-7
->

->
->

-2
-2

L2255

> L3z2ev

L5145

L3267 -

L3340
L3128

L3274

L2145
L3iec

L3zee
1L.3260¢
Lit44
L3124

LA3Z2S

L3302

L3857
L3267

L3263
L3164

Lizio

L3257 .

L2851

L3215

L3257

L3132

L3234
L2137

L3234
L3BE1

1.2233

L2138

L3046

L3054

L3253

4,009,379

kkkkk  TSTS

SAS
STOADD:

SREND

$$3$¢ RCLN
SA4

RCLDP .
RECALL:

INY1

SA2

RECLL1ZL:
EOF
RP2

4 e o e ok

IT0

TRIGS®.

TRIG21:
TRIG28:

EEX2

EEXS

C

C

& -3 F
C

c

I

- 36

THEN GO 70O
GO TO EOF
HO OFERATIOH
SELECT ROM 5
-1 =->CL[xS]
IF NO CRRRY GO TGO SHE
J5B SABEG
J5B DI
JEB OFL
DATA -> C
A EXCHANGE CI W)
C -> DATA
A EXCHAMGE CLW1]
GO TQ EOF
DELAYED SELECT ROM 2
GO TO @B21&
C - 1 -» C[XE]
IF HG CaRRY GO TO
JoB CThn
0 EXCHAHGE
IF S7 # 1

THEHM GO TN RECHL L
C -> ETACK
GO TD RECLL1
JSEBE TSTH
JEE ST
JOL TETAG
IF Ct) = A

THEH GO TQ ERH

SUROLT

GRS

@ - allll

12 ~» F

A+ 1 ~->Aalk]
JSB DRIV

GO TO EOF

C -1 -5 CLXS1

IF NO CHRRY GO TO Sa3
G0 7O RECALL
DATA ~-> C
SELECT ROM 1
JEB RR

JSB HFI

IF BIS)1 = 8
THEK GO TO
-> CL35]

1TO
-1
JSB RR
€ ->» STACK
C -> Aatyl
JSB RCLY
IF 518 # 1
THEN GD TD
JSB RCLY
IF CLS1 = 9
THEN GO TO
JSB HPI
C+C ->»Cluyl

TRIGEZR

TRIG2E

IF ALSY >= 1

THEN GO TO
C~-1-%cCs
JSE ADD
A EXCHAMNGE CLW1]

=¥ ALU]
ERCHAMGE ™

TRIGZ1

+ 1 - CLF1]
-1 -> CIF] .
F NO CHREY GO TO HOTGRI
C EXCHANGE M
A+ 1 -> alxl
A+ 1 -> ALR]
JsB TOGRLD
IF 57 # 1
THEH GO TO EEXS

B EXCHAMGE CLW)
€ -> STRCK
1 -» 85
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1732

174

175

17E

ivT

178

1""9

isa . :

121 LB3265.

122 L@3Z66.

123 LAZ267.

134

185

.lgm

137

1828

189

130

191

192

133

1594

195

12c

1537

198

153

204

201 :

z2B2 1.O3Z312:

283 LB2313:

284 LEi314.

285 LBZ315:

z2B6 LA3316:

207 LAZ317?:

218 LB3324.

289 LEeIz21.

218 LAaz322:

211 LB3E2T

212 1e3324.

213 LEeZ325

214 ILAZZZA:
La=3zT:

22 LOZE44
229 LA2345,
2IR LA3346
- LBIZ4T,

LOZ3SA,

A
7 LB33247.
3

L8335

LAZZICZ.
Le2363:
LAZIEG .

LA3IZIEN.
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R 5 O R VO
11,1111

A B SEUE

L1111t
St
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1111104
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1111111y,
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1....11111
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YRS ERRE!
111111,
1..1. 11111
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1111
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1111111
11.1. 11111
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R SR SR S
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B DU D
o111t
111811
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LLZA2E

I
P2
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L3161
LZifE
L3915
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L3887

L2274

L3287

L3117

L3356
LB3Za

L3114
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~

L3325
L3361
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5383

RF

SAZ

STODR .

SAE

STOGUR:

$4$5% OFL

ERFE1

ERR® .

TRIG22:
TRIG23:

$5558  MPY
T8T46
YES
$E5EF NINTY

ouY

$$5%¢  SUR

SABEG

SQBEGI;

STO1

1876

CLPX

SUBOUT:

38

GO TO EEX4
DELAYED SELECT RGH
GO TO @=1t
1 -> 82
1 ->» s11
1 -> 88
RETURH
C -1 -> CLXS1]
IF MO CARRY GO TO
JEB CTDA
GO TO STORE
C -1 => CL¥S)
IF MO UORRY GO Tu S0y
00 G
JOE stk
G0 TO SAEHD
DELAYED SELECT ROM 4
GO TO BEz1
HD OFERATIOH
JEE RR
JEB ROLY
JEB RLOLY
C EXCHAHGE M
12 =>» P
@ -> CLF1
C EXCHAHGE M
CLEAR STATUS
1 -» §G
GD TO EOP@
C EXCHANGE M
JSE OFL
B -> 59
IF S1@ # 1
THEN GO TO EOF
sTACK -> A
C ~-» STACK
6 -> Als1
A EXCHANGE CLW3
GO TD EOF
DELAYED SELECT ROM 5
GD TO @117
IF 54 4 1
THEN GO TO T=T6
SELECT ROM B
NO OPERATION
DEL&YED STLECT ROM 0O
GO TO @114
IF Sz # 1
THEN GO TO OUT3Z
GO TG OUTS
DELAYED SELECT ROM S
GO TO RZ27
C EXCHANGE M
C ~-> Atuw)
DATA -> C
A EXCHANGE CLuW3
C -> DaTa
RETURH
JSE TST4€
JSB CLPY
€ EXCHAMGE M
8 ~> CIX5)
1 -» §2
C EXCHARNGE M
GO TO EOP
N0 OPERATION
IF S€ # 1
THEH GO TO SUROUT
6D TO YES
@ -> S6
a -> s2
6 -> 54
@ ~-> 51
GO TR SUEOUT
JSE RR

aad



4,009,379
.39 40

1.1.1. C EXCHANGE M
111.1. 111 A EXCHEHGE CLW]
1.1.1 . C CHREHAHGD M
RS a ~» P
Sl 1. C -> alPl
111.1.111, A EXCHAMGE CEW
TS sat . SHIFT LEFT ALM]
A B 5 P+1 ->F
1.111.13. . , ’ IF F # 11
6 LedsmEe. ... 1t.. .. RETURH
1 Latdat,  1..11.1..1 => L4232 FITS . JSE RCLY¥
2 Sl 111001 -y L4116 JEB HPY
3 S T T D STACK -» A
4 Le4aGd.  1..1.111.1 =3 L4Z227 . JSE ADD
5 La4ens. . 1..1.1. .. C - STACK
& LA4ees. . .11...1.1 =-» L4@61 FITZ . JSEB STAT
ToLe4nay.  1.111....1 -> L4278 JEB R1
S Le4818. . 11...111. C -> Al
9  Lede1l. . 1..111..1 ~-» L4t16 JER MPY
16 Lede12. 1,111, .1.1 =3> L4271 JSE RA
11 Le4m17. . 1.11111.1 ~> L4137 JSE EChK3Z
2 Le4si4.  .1....11.1 - L4183 : JSB DIV
13 LP4AlS:.  1.11.111.1 =-» L42&7 JSE RZ
14 LB4Bi6. 1..1.11..1 ~-> L4226 JSE suB
15 L4817, . 11..1.1.. IF 86 % 1
16 LB48z@é. 1.1..11.11 => L4246 THEH GO TO FITE
17 Le@dszi.  .11....1.1 =~> L4141 JSB ECHK1
18 L®34822:. . 1..11i1.1 => L4117 JSB 5TK
19 L@4823. . 1.111.1.1 -3 L4135 ] ' JSE sTOY
2 LBs024. . 11...1.1 =-» L4851 LINit . JSE sTaT
21 Le4825. 1.11.1...1 ~-> L4264 JEB RS
22  L@4@R6. . 11...111. C -> Aalul
23 L@49827. 1.111....1 =-> L4Z7O J5E R1
24 - La4n3a 1..111..1 -> L4116 JSE HPY
25 Le4Aa31. . 1..1111.1 =-> L4117 JSB STK
26 La9B8EZ. . .11...1.1 -> L4B61 JSB STAT
27  L@4P33. 1.11.11..1 ~-> L4266 JSB R3
28  LO4834. . 11...111. C -> ALW]
29  LE4835: - 1.11.111.1 -7 L4267 JSB Rz
78 LE@d4aze. 1. .111..1 => L4116 JSB MPY
31 LGt co11.1.1. .. STECK - A
32 Ledadn. 1. 1.11..1 => L4226 ) JSE sUB
33 LEdest. 1.111..1.1 ~-> L4271 JER Re
T4 LGBE94Z. .1....11.1 => L4183 JSB DIV
a5 Leds43, 1. .1.1. .. C -> STRCK
35 LB48ad. 1., .1...11 => L4716 GO TO LIN1Z2
37 LA4ed5. 1111101 $$$$$ GSIGPG . DELAYED SELECT ROM S
38  LB4@A46. .. 1.11..11 -3 L4BS4 GO TD @254
29 LB4e47. . 111.1.1.. RETINiI: IF 87 # 1
40 L@48S8. 11..1...11 => L4318 THEH GO TO SIGF
41 Lea4sst. . 1.1111.1. C -1 -» C[xs1
42 Le4852. . .1111.1. IF CLXS1 »>= 1
43 L@4p53.  11..1...11 =) L4310 THEH GO TO SIGFP
44 LA4ES4.  1.1...11.1 =-> L4243 RECSIG:. JSB ExX
15 Le<ass.  1.11.11..1 ~-> L4266 JSE R3
46 L@4aSs. L 1..1131.1 =% L4117 JSB 8TK
47 LB48S7Y.  1.1...11.1 =% L4243 JSB EXX
48 Leame&n. 1. .. .11.11 => L42R6 G0 TO RSIG1
18 Led4ee1.  111.1.111. STAT : A EXCHANGE CLW3
5 LB4@52.  1.1...11311 => L4243 GO TO EXX
T LR4BR3: .11..1...1 =-> L4144 FIT . JSB 7879
“2 L@edded. 1.1 1. 8 -» 54
N3 LedRES. 111, .1, - 1 -» S7
ol Le4n6s: . 1.111 .1 -> L4134 JSE STOM
S L@4us?. . 1.311.1.1 -> L4135 JSB STOY
R LOgeve. ... 11.11  -> L4B0E GD TO FITZ
¥ L@4ev. 1. v N . IF S4 # 1
DE 0 LAAav2. 10101011 =» Ld112 THEM GO TO H1
54 [N cT: S oic SURNN W S S A o~ o4
Iz} Lrta7g. 1.1, 11,1 r LAZ43 JER EEN
61 Laanys.  1.111..1.1 - L4271 JSE R@
62  LB4ETE. 1. 111,111, 8-> ALWI
gi Lean 1. B+ 1 - ACP]
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Lesdtiag.
Letiol.
Lad41a2.
LEd 103,
led104.
LB4105:
Le4105,
LEe41av7.
LEd4114a.
LE4111:
LE4112:
Le4113;
L4114
LB4113:
LB411a;
La4117.
Lat120:
LO4121:
Las1az:
Leq123.
L4124,
LE4125.

a4l
Lag1z
Lad132a.
Le4131:
La4132:
LB41323.

Le4alan.
Lat141.
Lo1142.
L24143:
LA4144.
LO4145.
tad14g.
LA4147.
LESL15R.
LEd151.
La4152.
LE415Y:
LOG1%4.
La155,
LAS156.
LESIGT.
Lagd1RE.
LE1EL .

LE116d.
LA41ER
LB 156,
LB41ET:
LO4178.
LO4171.
Lat1ve,
LA4173,
L#d174.
L&4175,

L3417

La41ve.
l.ad30a.
Lovizat.
LAg4raz:
LR42a%.
1.14204.
Lea2as.
Led4zas.
Ladzay.
Ladzlie.
Ladz1l:
Ladziz:

41
111, ..111
111111,
D SRR B B
1.1111.1.
Lo 11
1,011 0.1
I I D
1,11, .1 11
Slitly 1.
11,131,111
1ot
1..11....1
1,11, .11
o100 11111

i
101
R B S
1.1.110 111

Sl o1l
Lo ltrity.
1.11131. 11
S O T B ) I
1.1111¢.11
[P B I
1,101, ..
1.111. 111,
11111, .. 1.
1..1.11..1
1111111, .1
NN B I |
S1o111 0101
T IR U |
1.11.11. .1
R S DUV B B I
S S B D |
1.111, .11
S IR B T §
1.11.1.1.1
1..1.11. .1
AT B O W
PR B U B
1111001
DN 5 5
1..11....1
R DD DA 5 3
L1011t
S DU B & O
111.1.11¢.
[ U I §
A IR T N
) PR 111

->
->
->

-3

-2
->
-7

-2
-2
=>

-
-3

~->
-
-
->

->

-
s

-

7

i d

-
-2
-7
-2
->

2

L4325

L4230
L4260
L4047
LS117

L4255
L4z48
L4266

L4321
L4232
L4243
L4278

L4321
L2135

L4172
LA27E

L4ave

L5145 |

L4226
L4376
L4117
L4133
L4611
Liz2es

L4116
L42F1
L4183
La2eS
L4226
LALLF
L4BnE
L4zv e
La117
L4228

L4117

La1ia3

L4z2atl

L42Ze

L4181

L42A?

Lales
LAZTE
L1210
L4Be1
L4270

4,009,379

$$5¢%  OFL

$£5%8F DIV

$£5%3% 0 TST46

H1

RETIN
*kwkk  MPY
5TK

ENT
Y1

X1

ek ook e
E2 1337

STOX
STOY

ECHK3

ECHK1

*kkkk TSTS

STD

LIM@
LINt

LINZ -

RSIGL
EOF
LINLZ

e ok ke o e

42

IF HO CaRRY GO TO
DELAYED SELECT ROM S
GOTO EBzl
DRLaYED SELECT
GO TO @A35

JEBE CLPX

1 ~-» Zg

GO TO EOF
DELAYED SELECT ROM
GO TO @324

C -% SThCK

JESB RCLY

GO TO ENT2

GO TO RETINI
SELECT RUM 5

STRCE -> A

C - STACK

RETURHN

GO T ENT1

JEB WHY

JSB R3

1 -> 87

GO TOo cumy

JSB RCLK

[0

“JEB EXX

JSB R
1 > 54
GO TO CcumMy
SELECT RUM 2
DELAYED SELECT RO 2
GO TO 3173
IF G051 3= 1
THEN GO TO ERRI1
IF CIM) = @
THEH GO TQ ERRQ
RETURN
SELECT ROM S5
9 -> AlW]
A+ 1 -> ACP]
JEB sSub
JSE ECHK2
JSB STK/
JSE STOY
JSE STaT
JEB R3
Co-> AlW]
JSB Mpv
ASBE O RA
JSB UIV
JSB R4
JEB SUB
JEE GTRK
GO TN FITZ
JSE R
JE0 ETE
JESB RCLY
A -> BLWI
JSE 3Tk
B => Ccrw)
A EXACHAHGE CL )
JSE TIY
IF S4 # 1
THEN GO T LINZ
8-> CL51
JSE SORY
JeB OFL
IF 87 # 1
THEW! 30
o -> &7
GO TO LINt
JSE R1
SELECT ROM 1
JSE STAT
J5BE R1
C -» ALY

T EOF

CLY
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LB4213:
Ladz14.
LB4213:
LB4216:
LR4217:

Ladzza

La4z21.
La4222:

Lag223:
La4224.
LA4225.;
[ ey
Le3227.
La4230.
L4231,

7

LA4240,
LB4241.
Le4242,
LD4243,
LB3244,
LE4245.
LB4246.
LA4247.
LBa250
LB4251.
La4252.
LA4253,
LO4254,
LR4rss,
LO4o5E,
LE425T,
Ledzen.
L4251,
La4z62.
LB4263,
LO4264,
LBAZES,
LB4266.
LA4267,
Le4z¢A,
LB4271.

LA42/,5:
LA427S.
Lo4277v:
Laqzoa.
LA430].
La1302.
L4303,
LRg43E0s.
La42as5.
LAdzE6a6.
L4387,
Lad43710:

Led4311:
LB4212;
LA4213:

Lealiqg.

LO421S:
Le4Z16:
LBa4217.
La43z2a.
LAg32

La4322:

Lo13z24:
Les3Rs.

1ottt
111 1. 111,
1111111
Lo11r111y,
1.1,
Slo11r 10
S11010 001
ARG B SN SN
1...111. 1%
IR RSN I
j I RN B 8
PP B 1 TN S
Loto1n
110101
111.1.111.
NS T B SN
110,111
11... .11,
PR 1 S
D DU S
111.. . 1111
11111011
D 5 1 U T
1.111..1

S s s et s e
—
(=3

0 T B & B O
101110
111111 .,
P B I
A 5 TRV DRV
L1111
o1y 11t
AR TN TN Ba
1,011,112
1.1...11.1
1,101,001
118.1.111.
110101
11..111111
AR I B |
Sl11L 1L
R DU

D 3 SN S SN
1111, 111
Loty
1..1.111.1

-7
i d

-2
-

-7
-7
-

-
-2

-
7

L4266
L4116
L4271
La1@3
L4264

L42ze

L4081
L411F

L4lGE

LS523a

L4150

L4216

L4343
L41€8

L4144
L4118

L4971

L4317
L4138

L4248
L4ZES

L4lie

o e b ok e
588

k2233

$E3ES

FECES

$EEES

- 4,009,379

suB
RDD
RCLY

RCLYL

CLPX

SERT

WHY

EXX

FI1T8

RR

ENT1

ENTZ2

EQP

SIGP

XA

CUMY

CuMvy1

44

JSB R3
JSE MPY
JSE RA
JSB DIV
JEB RS
JER BUE
IF 87 # 1
THEN GQ TQ FIT3
JSB STE
A EXCHAMGE CLW3
GO TO LINML
6B -C~-1->CL3]
SELECT ROM 3
DELAYED SELECT ROM 2
GO TD B15@
DELAYED SELLECT ROM 2
GO TO @216
LELOYED STLECT o 7
GO TO ]
DELAYELD
GO TO 0
STHCE, -» A
A EXCHAHGE CLWD
C -> STACK
C ~> ACW3
12 ->» P
RETURHM
IF S4 # 1
THEH GO YO FITH

GO TO LINL
a -> 83
8 -» 511
1 ~-> g8
RETURH
JEB TET9
JER TST46
C =% STACK
B EXCHIHGE CLWI]
CLEAR STATUS
VELAYED SELECT RFOM 2
GO TO @OTV1
C -1 ->CLF]

1 -> CCP]

1 -> CLR]
-1 -> IR

1 => Rty

LECT &l o

a0 on

R N e S F

Co=» DNTA HDDRESS
MO OPERATICN
DHTHR ~-» C
PETURH
SELECT ROM Z
IF 57 # 1
THEM GO TO N
8 - §7
J5E RCLKE
JEB ERX
JEE RS
A EXCHANGE COW ]
STHLK -7 A
GD TO ¥v¥a
JSBE STOY
@ -» S7
1 ~-> 518
JSB WHY
JEB R4
A EXCHANGE CIDW)
C =-> RLul
JSE MPY
naTA -» C
A EXCHANGE CLW3
IF S€¢ # 1 :
THEH GO TO CUMY1
8 - C -1 ~->CL%]
JSE ADN
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45 46
214 LB4326. . 1... .. 1.1 => L4101 Jse OFL
215 LB4327. 1.1111.. .. C -> DATA
216 L@4Z30.  1.1..1.1.. IF S10 # 1
217 194331, 1.11111111 -> L4277 THER GQ TO XY
213 Le4I32. L 111.1.1.. IF S7 # 1
£19  LO4IIZ. L1.1..1311 -3 L4123 THEH GO TO Y1
226 L64UI4, 1L 101 IF 54 # 1
221 L0AI3S. . 1.1.11111 -> L4127 THEN GO TO X1
222z LBJ336.  1..11.1..1 -=> L4232 x2 . JSB RCLX
223 LA1337. 1.1...11.1 -> L4243 JSB EXX
224 L@4340.  1.11.111.1 -> L4267 JsB R2
225  Le4341. 1.1.1..1.. , 8 -> S10
226  L@4342. 11..11.111 -> L4315 GO TO X2m
2z 94242, . 11....1.1 => L4141 FITY . JSB ECHK1
2z LB4344. . 111.1.1.. IF 67 % 1
229 LB4345,  11111..111 -> L4371 -~ THEN 60 ToO FIT2
238 LB4346. . 1111..1.. @ -» S7
231 L@4347. . ..1.1..11 => L4024 GO TO LIN11
232 L043%8. 1.1.1..1.1 =-> L4251 MS1 . JSB RR
233 LGA43S1:. . 11..1...1 -> L4144 JsB TST2
234 LB4352, . 1.111...1 =-> L4174 JSB STOX
235  LB4353, . 1.111.1.1 =-> L4135 JSE STUY
236  LB4354. . 111...1.. 1 -> 87
227 LO43S5: .. 11...1.1 => L40acl JSB STaT
228 L@4756. 1.111..1.1 =-> L4271 ‘ JSB RO
239 Le47S7.  .11..1.1.. ‘ IF 86 & 1
LO4368. . 11..1.111 => L414S THEM GO TO STR
Le4361: . 1.11111.1 => L4137 MEAN . JSB CCHK3
Le4362. . 1..1111.1 =-> L4117 J5B SIK
Le43E3. .1.111.1.1 => L4135 JsB sTOY
LO42654:. .. 11...1.1 => L48GI JSB STAT
Lo4365,  1.11.11 .1 -> L4266 JSB R3
Le43Ga. 1. 111101 => L4117 Jsp ST
: LO4360 11, 1.1 => LamEl » Jag 5TAT
248 LOAZTA. L 111.1.111 => L4169 GO TO LIND
243 L&4371. . t1.1.1. .. FIT2 . STACK -> @
258 L4372 .1....11.1 => L4193 JSB DIV
251 L@4373 . 1..1.1... € -> STACK
252 LE4374. 1..11....1 -> L4238 JSB RoLY
253 L@43P5.  1....11111 =-> L4287 GO TO EOF
254  LA4ETE. . 11.11111. : ECHKR . IF Cf%) = @
255  LA4E77. 1.11111.11 => L4Z7R THEN GO TO ERF1
@ Lasems. 111,111, ENT1B . € - 1 -3 ClW]
1 Leueai. L. 11111, IF P43
& Lesasr. ... 1..11 => LSen4 ‘ . THEN GO TO ENT13
¢ BRI, ... .1...11 ~> L5818 GO TO ENT14
4 LeTmed. . 111.1.1.. ENT1Z . IF S7? # 1
s Leseas. ... 11111 -> L5087 THEN GO TO ENT12
& LpSess. ..... 111, P-1->P
?  Leses?. 1..1.1..1. ENT12 . SHIFT RIGHT CLWF)
§ LeSe1s. 1.111.1.1. ENT14 . & -> ALX]
9 Lese1l. 1...1.111. B ENCHAHGE CLW)
19 LBSE12: .1.11.1.11 =-> L5132 GO TO EOP
11 Lese13. . .11.1..1. OFLY . 8 -> CIWP]
12 LPS814. . 1.111..1. C -1 ->CIWP]
13 L@sSe1s. .. 11.11.1. @ -> CLXS)
14 L@Sei6:.  111...1.1 A+ B -> ALX]
15 L@se1?. 11.1..1.11 =-> L5322 IF NO CARRY GO TO HALT
16  L@S@28. . .11..111. OFL2 . 8 -> CLW)
17 Lesaz1l. .11...111. OFL ~ . € -> ALW]
18 LBSezz. 11....11.. OFL4 . 12 -> P
13 L8Se23; . 1..1.1.1. A => BLX)
20 LB5exd4. . 11...1.1. C -> ALX]
21 LeS8ZS. . 11.111.1. IF C[XS) = @
CLEnAE. . 11,111 -> LS032 THEN GO TO OFLS
&3 LBSEET. .. 1.1.1.1. . @ - C -> ClX]
24 LBSAZA. 1. 111101 C -1 ->Crxs]
25  L@S021.  ....1.1111 =-> LS@13 IF NO CARRY GO TO OFL1
26  L8sSe3z.  111.1.1.1. OFLS . A EXCHANGE CLX1
&7 LBSe3I. . 11...111. C -> AlW]
28 L8S®I4.  11..1...11 ~> L5310 GO TO SUBOUT
23 LeSe3Is.  11....11.. DIY . 12 => P

e Lasaze. T I B I : DIvz : B8 -> BLuW1l
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sa

101
19z
1@z
1904
1085

Latuiy.
LBS040.
LBSA],
LB,
LB3043.
LBSe44.
Le5045;
LBSA4E;
Lasa4y.
Lesase,
LOSes1;
LBSQnz:
LATOLE:
LAZASY,
LOSESS,
LOZA56:
La5a57,
LOZOLN.
LATREL:

LRGRAR-
Lesens:

LBSAGS:

LAGACS,
LASHEE:
LOSUES:
LB3R70:
Lesevt.
LOSBv2:
LOSAF3.
LESHT 4,
LOSAVS.
LESnyG.
LASNH?T,
La%160:
lLasiat.

LeH1a2:
1.e51a3.
1LG5B104,
LES10nsS.
Las1iae.
Les1ay.
LAG11a:
LBT11L:
Las112:
LO5113:
Le5t14.
L@S115:

LOS11€:

Lasiiv:
Las1zo:
Lasiatl.
LAS122:

Le5123.
LA%5124:
LB5125
Lasgstzr:
L235136.
LAS131:
LAS132:
LB85133:
LOA%S134:
LAG13S:
L1336
LEE3T.
1.65140:
1 A%141:
LB%5142:
LE5147,
L5144
LBS145:
LHS146:
LAS147:
LRS158 .
LBS151.

S1311.111
B B I 5 O I

J1111. 1111

RS B TN B R
L1011 0118
11..111. .1
1101101

PR SRR R
D RN B DA

1....1.1.1

1 .1, 111
1111.11. 11
N N I S
AR T S S

D B & I T
DR DN & B

->
->
->

LS1t1

L5111t
LSzaes

Lsars

L5366

L3071
L2135
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$£535¢%

[ 1.2.2:3 ]
EE X T T

£58¢¢

$$5$%

ok ok ok e

DIvE

HPI1

DIVl

SIGP

MPY1

SFTT

LIS

MPYS3

ADD1
CHKB

SIGP1

SIGP2 .

MPY
suetl
ENT2

ADD1@
ADDLL
EOP

STOX

DIGENT.

1879

UNY

8-> &1
8 -> 52

48

DELAYED SELECT ROM &

GD TO B246

C+C->cClW]

IF HO CARRY

JSE SETUF
IF 52 # 1

GO TO SOUROUT

THEH GO TQ DIvS
IF CLXEY >=
THEH GO TG DIV
LOAD COHETAMT

GO TO ADD1t
JER RE

JEB TSTS

a -> §7

IF 32 & 1

THEWM GO TGO 51601

1 -% 57
GO TG
JER TETUR
IF 52 & t

SIGR1

1

7

THLH GO Tu oA
17 CLRED -

THEN G
Lond TGHSTANT &
GO YO aitd

1 > 4n
DELAYED
SELECTY RORM

C EXCHAHRGE M

JEB TSTH
JSB TSTo
JSB STOX
STACK -> A
JSB MPY

GO TO EOF

1

NO OPERATION

JSB SETUP
GO TO ADDE2
C -> AalpP1]
GO TO CHK
6 -> S4
JSB STOA
Mm->cC

JSB SIGF2

1

TO ey

SELECT GRou

RELAYED SELECT ROM <

GO TO @251

B - C -> CL¥]

3 =->F

GO 7O Diva
JSB SETUR
GO TO sUES
HO OFPERATIO
C ~-> aluwrl

M

B EXCHANGE CLW1

GO TO ENTIS

LOAD COHSTANT 4
C EXCHAHGE M
DELAYED SELECT ROM 1

GO TO @571

SELECT RuM

1 ->F

IF €9 & 1
THCN G

IF 510 # 1

i)
&

(v]

U EMT1L

THEN GO TO ENHTZ
SHIFT LEFT ALUWR]

B -> P
GO TO CHK®&
IF S9 # 1

THEW GO TO TSYo9R

1 -> &7
0 -> 89
8 -> s1A

1
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107

len
121
1EZ
162
154
165

4

Les1se.
LAS153.
LOS5154.:
LA5155:
LRS156:
LB5157:
Las16@:
LASIEL:
LBS1E8Z:
LAS1E3:
LAS1RS:
LB5165:.
LASIE6E:
LRS1EY:
Leslve.
LOS171.
Leis) e
Lon1?3,
LTy,
LesL175:
L5176
LLeS177:
B:
[Lanzal.
LanZeaz.

g

LOGmZEAS.
Laszas.

LOGZAT.

Lesz1z.

LASE13:

Lasz1v:

LAS228,
LoSes
Lasz

49

1111111,
110101
I SO B §
B TR B I
1111101,
DD BB
11...1..

........ 1
1.11111118

11,1011

‘‘‘‘‘ 111..
PR TS S &
1.1.111111

19..1. 1111

B T T SR
D S TN AN |
1011t
L1101 111
1...1. .11
B 5 T DA SN
VRS & & IS S |
1., 1.,
L1111t
111.111. 11
RS T 1 I
R U S SN

1
11111181,
BESEREINS
S11131td,
B D
1.1, 1111
111.1.111,
111.1. .11,
S1i.1. 18,
1.1..11311
111.1. 111,
1...1..11.
NN TR T
1.11111.11
1.1... 111,
1111111,
...... 111,
1.11111. 11
1.1.1.. .11

-2
->

L5020

L3161
LEG1Ed

L5277

Al
3

LS
Lo

~
(RS

1

b

LB14%

»oLB134

L5210

L5B35
La4znz

LO356

L5247

kb
EZ 223

2% 333

4,009,379

CHK

Aok ko ok
UNW?7

UNWg

UHYS

t

nIvie

EOF
TETE

SETUP

CRRG

Sueg

SUBS

SUE18

suB
ADDB

ADD3E

ADD4

ADDS

ADDE

UNW3

ADDE

50
A EXCHANGE CCLYJ
IF CIM1 = @
THEN GO TO OFLE

C -> alwl

IF CL¥S1 = &
THEM GO TO

SELECTY ROM €

UMWT,

8 -» BLX]
A EXCHANGE ECX]
13 -> P
IF BLP) = @
THEHN GO TO UHW1L
A -1 -> ALK]
P -1->Fp
IF P & 2
THEN GO0 T b=
GoOTn ulvs
C EXCHAHEE W
JEL TET

J3B BTOX
IF CLWY = @
THEN v TO
TACK ~» w
2B DI
SELECT ROM 4
DELAYED SELECT ROM &
GO TO @358
2 ~» P .
C EXCHANGE M
RETUEN
DELAYED SELECT FROM 3
GO TO @362
IF 2 # 1
THEN GQ TOQ S5ug®
IF CLX53 =9
THEN GO TO SURIE
C EXCHAMGE M
J5B TST3
JSB TS8Te
JSBE STOX
STHCK -> R
JSB S5UB
GO 10 EOF
LOAD COWSTANT 5
GO TO ADDIL
@ - -1 ->CLS]
B ~-> 51
8 ~» g2
12 -> F
A ~» BLWI
o+ 1 -

ER&D

iy ]

nLXS]

A+
[MES
o+
IF A »>= CLXK]

THEN GO TO
A EXCHFRANGE CLuwl
A EXCHANCE CLH2
IF CLH1 = B

THEH GO TQ
A EXCHANGE CTW)
B EXCHFHGE CCM]
IF & »>= CLHW3

THEH GO TO
SHIFT RIGHT #Lk21
A+ 1 -> ALK]
IF BLW] = A

THEHN GO TO abbv
GO TO ADLL
1IF COed >= 1

THEH GO TO LR
SHIFT LEFY niMl
Gl TG UNWE
IF Sz 4 1

THEM GO T2 ALDY

ADD4

RDDS

Qony



LEsiag.
Laszas.,
L5206,
LESZa7.
LASZ1a:
LB331t.
LOS312:
LA%E13:
LESELS:

LAnz4a4.

LAmE245.

43 L

233 LASESY.
IER.

51

0 T I b S A
101t 1t
I SN S BN
0 S T U |

SR 1 S

........ 1

11,11, 1111
1111, 1.1,
1i1.1. 111,
11111111
R B SR D

N T T SV
PR R I O |
11011101
D TN B T T I
TR N TP A O
AN B B i I
R S I U I 5 §
11..111. 1
1t o111
1..... 1.11
1...1. 111,
1.3, .1,
IR0 N T D
111,01}
N R Y T
R T T
11,11 1.
1.1111111,

R WD O 15 W%
L1111
SRR

11111111,
S1t11 11

A B R I
o R
R T T I
D 1 1 b N
1111 11111
111101
11,11t

4,009,379

~» L5128

ADTD
=¥ L514%
I W o
-r LG4
—- #wwak  QDNT
UHB1
-» LS
-» LS164
TETIA
-» L5312
-» L1311 ko SUGBOUT
UKz
-» LBZ3Z
UHWS-
~> L5236
RR
HALT
HALT1
-> LSA21
OFI1
=> L5843
~-> LE331 #k ok
-> L5326
U4
~-r LE31L
1317
I5IT1
-» Loezi
-» L5132
~» LEL32
-r» L9318 NFG
- LE147
-» LSzaz
ENT1
~-» L5208
ENTS
ENT1S
EMT11
- LnGag
- SLEHZ

-» Lanve

52

IF CLHST = @

THEHW G0 TO ADDLG
C EACHANGE o

GOoTo IR
SELFCT ROM £
F=-1=-:7T
IF CLF] »= 1

THEH GO TO DRWZ
SHIFT LEFT AlMi]
GOOTD LD
B EHCHAHGE CCWI
IF CCHMI »= 1

THEW GO TO SupouT
B =3 LW
SELECT REOM 1
IF gLPl = @

THEM GO0 7o Uifidag
A+ 0 o-5 alel
1 EXCHEMHGE CLW ]
GO TO I5IT

1 -> 511

B -» 2B
FETURHK

C EXCHAMSE n
@ -» CLP]

£ EXHCHANGE M
GO TO OFL
IF €1 4 1
THEH GO TO HPI1
SELECT ROM &
2 ->P
GO To @PIL
A Y~ RDE
P-1-:0r
GO T URU2
A EXCHAMGE BL®]
g -3 BLX]
IF €9 4 1
THEM GO T0O OFL
IF CLXE1 = @
THEHN GO TO EOF
8 - C ~> CLH]
IF CT¥53 = A
THEH GO TO EOF

JEE RR
JSB UHW
GO TO EQF

B EXCHANGE CLW]
1 -» 53

O TO EMTS

BOWR D

1~ CUW1

C - 002

1 -» C0LHE]

T o~ Ch}

IF CLPY »= |
THITH GO Tee T L
SHIFT LEFT pl ]
P+l - F

GOOTO CHT1E

JEE RE

JRE TIETS

OB ENHAMOCE T Wg
GOOTO ST
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1141 0111
13 11y

R U I
b B T U
11,111
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o111, 111,
111110,
R TP S I A
11111t
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RO & SO S
LI T I O
BRI R A I
PR B N & B+
111 11t
1.1 ,111,
D TN TN S
B S A O
S S 111
. 111
b DS & B
11,1111 11
D DD SN S
1111111,
1111
1ot
D U GRS 5 &
0 DU O A
B IS B I
11..1.1111
A SR A O
R T R |
B I P B B {
B DT B
D 10 10 AU W T §
U U R O
PR R B |
1111111
111 11ttt
Sy i1
1.1..1. .1,
11 111181
o111 011
1111111
11, .11, .3,
B2 5 ThF B
11. 1.111.
D SR I B U
1111, .1,
o1ttt
b B T U DA
1.11..111.
111,11, 1.
11,1111,
D DUV SN AN
D T U DN
111111111,
111111111,

1

-

[ 21 e

s LERSN

LI 1 S I

FoLéw1y

L1l

Liz3Z

Dl

-
b
DA
i
n

R e W

b LTS

b LETRE

S T b

[ RIS

Laavye

LEATS
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TaHLS

TaH1Z

ASHIL

ATHL1

ATHIZ

ATHLZ

ATHLS

39711

THM11

THR1Z

SIMLY

THLY
HTNLG

ATHES .

54

GO TD THHLIZ
a EXCHAabGE BOWD
THMLL
STHACE ~-> A
THMIL
STVCE ~F A
IF 539 # 1

THEH GO TO
LW

F z% 8 1
THEH GO TO
~» CLE]
2B DIV
~-» BTARLCK
MEYLl
Apn1a
ASE STil
STARCH ~> A

Je@ DIVl
IF sS4 # 1
THEH GO TO TOUT

B ~> ACW]

A+ 1 > alPR]

A -> BLOMI]

A EX¥CH&HGE CIM3

C -1 -> CLK]

SHIFT RIGHT BLWP)
IF CLKXSY = @
THEH GO TO ATHL:
SHIFT RIGHT aCuRd
[ A
IF W SRy co To o
SHIMY RIGHY nfu]
SHIFY RIGHT &L
L ~> STACK
& CHOCHOHGE CLwl
Lt TO aTHIES

B EACHAHGE G
4 =3 P
GO TO saTi4

C ~» STACK

B ERCHGMGE CLW

IF CLF] = @
THEM 0O To

TiM s

oo~ 0o £l
oo~ piug
B > LI

GO TO fblils
T~ alwia
LA B |

THEH GO TO
IF <4 8 1

THEH G0 1o 71y
IF =5 4 1

THEH S0 T
L R BRI ol o
fDSOHGHGE v g
(R N TN |
THYF L LRy Foowge gy

SOl

IENREBINT
1

T

- L= oals?
IF NO CRERY GO Tu ATHLS

C+ 1 ->C¢CI[31]

A EXCHGHGE BLWR]
A+ C -> CLUWP]

A EXCHAHGE BLW]
Ro-x BLW]

A - C - RLURT]

IF W CARRY GO
STHCE -F A

SHIFT RIGHT ALW]
A EXCHANGE CLWPRI
A EXCHAMGE BLW]
SHIFT LEFT ALWP]

£ ~->» STACK
A+ 1 ~->alsl
A+ 1 ~->aAals5]

T (aTHIE
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55 56
Les114:. 1., 1111 -> Lé@43 IF MO CARRY GO TO ATH14
L@6115: .. 11..111, 8-> CLWl
LB&E116:. ... .1.1.1. 8 ~> B{#®)
Le&117. 1.11.1.11, SHIFT RIGHT ALHS]
LB&12A: 1.11..1..1 -> LE262Z JSE DIW14
LO5121: . 1.11.. .1, C-1-»cCipl
LeE122. . 11.1.1... STACK -3 A
LB&123.  111.1.111. A EXCHAMGE CLW3
LE6124. . 1....11.. ) 4 -> P
Les125.  1.1..1...1 =-> Lgz244 ATN17 . JSB PROI13
LBE1EE. . 11.. .11, . 6 -> F
LOE1Z27: 1..11.11.1 =-> L6233 JsB pmMulLt
Loc13a. 1. .. .. 11, . 8 -> P
Le&6131.  1..11.11.1 -> LE233 JSE PMULL
Ltes13a. 1., .11. . 2 ->F
Les133.  f....11... LOAD COMSTANT 2
L8613 f.1...11., 18 -» P
LES13S: 1. 11,111 -> LE233 JSB PHULL
LB&134.; 1. .111..1 -> L&21& JEB ATODI
LAG137. 1. .11.11.1 -3 LE233 JSB PMULL
Lez14@;  11..11...1 =-» L6314 JSB aTC1
Les141: . 1....111. SHIFT LEFT ALW]
Le6142: 1..11.11.1 -> L6233 , JSB PMU1L
LBc143. .. 1... 111, ) B ~> Clu]
LB6144. 11..1.11.1 =-> L&313 JSB ADD1S
LB6145. 11..11...1 =~> L&314 JSE ATC1
Le&6146.  1.1.1.111. C+C ~>CLW3
LAGC147: 1.1..11..1 -> L6246 JsB DIVLL
LeE1Se.  1..1.1.1.. IF 59 4 1
LOE1S51:.  .11.11..11 =-> LE154 THEN GO TQ ATHI®
Les1S2: .. 1111141, . @ -C-1->»CLs1
LB615S3: 1..11....1 => L6239 . JSE ADD1G
LO&1%S4.  11..11...1 => L6314 ATN19 . JSB ATC1
LB615S,  1.1.1.111. C+C ->CLlW]
LBE1S6:  1.1..1.1.1 => L&245 JsB HPY11
LO&1S7: 11111t $$$$¢  ITOUT . DELAYED SELECT ROM 3
LREL6Q: 1., .11.111 => L&Z1S GO TO RZ215
(1= K3 (RS NS IS W DU . @ - C —-> CLX]
Les162: 1111111, . $$534 DELAYED SELECT ROM 7
LBs1A3. ... .111.11 -> LéA16 GO TQ 8nie
LBE164: ... 111.1.. $£¢%%  TOUT . DELAYED SCLECT ROM &
LB&16S. 11..11. .11 =-> LE314 GO TO @214
LBE16A: 11, .11...1 -> L&E314 LPILY . J3SB ATCL
Lef157:  1.1.1.111. C+C -y CLwWl
LAGI7O.  1.1.1.111. C+C -y CLW)
LBG&171:  1..1.1.1.1 => L8225 JER KTH1Y
LASITR: 1.1.1.111. ) € 0+ 0 - T

LARITI, tt1.1 11,1 -3 JE5E PREYL

Ledivs: 11 11, 1~k Lé JER AT
LOEL17S:  1.1...11.. 14 -3
LBRITE.  1..111.. .1 ~-» LEZ34 JER POOLL
LBE17y. 1., . 111 .1 =~ LEZlE JEB ATCn
Loszan. 1., ... 11. . g -rF
Les291:  1..111.1.1 =~ LA23ES ©JBE PUOIE
Lac2e:z RV DU B - I
LBy S DU & S LOED COMSTAMT &
L a6 T T & T & -: P
LB62aS:.  1..111...1 => L6234 JEB POO1Y
Laszae:. 1., 11, 4 -» P
Les2a7. 1., t11l.. .1 -3 LE234 JEE PG
LAGE218: 1. .111...1 =% L&234 JEB FROL1
Lesatl. 11, .1 111, . A EXCHAHGE BLW]
Lee21z. 1..1..111, . SHIFT RIGHT CIMW)
LeE213. 11 1. .11, - 13 -» P
Les214. . 1.1.1t. . ) LOAD COMZTANT S
S, -11131.1111 -3» L&273 ED TO TAN14
c216. . 11...11.. ATCDL : & -> F
3 PR R [ S : LOAT COHSTAMT 8
R & SRS & D LOAD COMSTANT &
1. 1.1.11. .. LOAD CONSTANT 5
2. .11 LOAD CONSTANT 2
230 1. 11 LOAD COHSTENT 4
4.1 111 LOAL COHSTANT &
G111 RTHLL . IF 31 # 1
& 11.11 1,11 ~-» LE33: ’ THEN GO TO RTH1Z




151
152
153
154
158
156
153
{59
160
161
162
1163

Lasgss.
LAE24B;
LBS241.
LO&242.
LE5243.
LBE244.
LAE245.
LBE246.:
LAE247.
LAczsa.
LAG2SL:

LAaGa%sE.

LBE2S7.
LOFRZER,
LBEZET .
LBERGE.
Lasles.
LAG2E4.
LBCZE%,
LAGREE:
LBEIE? .
Laczei.

LALZ74.
LASz?s.
LOEZ76.
LAEZ77Y.
LBG2E0;
LREINt.
LBEZ62,
LBs3n3.
LBE3a4.
LAEZa5.
LAG3RE:
LAEZAT.
LASE10.
LBsZE11.
LAEZ12:
LASZ1E

LAEeZ14.
LBE2LS,
LAg316;
LAEZ17:
Las3za.
LAS3zL.
LBe322:
LAE222:
LBSIz4.
LB&3zs:
LBGZ26:

LOG3IRT:

N DU & B {
Sttty
11,111,
1.1..... 11

A U B I

11.11. 1111
S DU BN
RS S N
1ot 1
1.111.1.1.
11.1.1111.
1..111111.
11...11.18
|55 3 SRS S

D 5 T A
111, .1, 1.
IDUESE B D!
B S TN
11111111,
R D B
1.111.1111
111.1. 1. 1.

-2
->

->
-

->
=2

|l

Ji i

L5232
L7234

Le241

L6240

L7245

L7246

L7250

L&RSE

LE2T1
LGBTSS

LEZEZ

g
LYY

o 8

LEZ33
L3zv?

Le2as
L7305

Le3iz

L7314

LE2T3
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ADDiB

o0k ok ok
Aok ok

ADD11

PHULL
PaOL1L .
FQO12

PROD15 .
PROle

sk e sk
e Ao o ke

PQO13
MPY11 .
DIvit '
e otk ok

SATIS
81T16

SQTI7

nIvia
DIVLS

SATI2

RS
ADDI2

e sk ke ok ok
ADDI3

ADD14 .
ADD1S
ATCY

o ok ok e ke

e kookok ok

*kkokk  RTNLIZ

SQT1g

SQT14

58
RETURN
6 -> AW
A+ 1> AlF]

SELECT ROM S
SELECT RON ¢
SHIFT LEFT nlwl
SHIFT RIGHT BIMS]
B EXCHRNGE Cl{W]
GO TO PQO1e

C+ 1 ~>CILS]

A - B ~> BlWl
IF HQO CARRY GO TO

A+ B ~> Al

SELECT RDtt 7

SELECT ROM 7

A - C ~-» CLKE]

SELECT ROMW 7

C+ 1 ~>CLP)

A - C - atul
IF HOQ CarREy G TO 507
B+ C - nalll]

SHIFY LEFT AL W]

P -1 ->F
SHIFT RIGHT CLWI]

IF F 4 @

THEN G0
THHML2
-> CLF)
-3 RIMED
CAFRRY G TO Dl
-y L]

SHIFT LEFY el MG]

P ~1->P
IFPp®R

THEM G0 Ti Trivi

GNTie THiL?

P -1 - P

A+ B ~» BTN
IF NO CAREY GO TN

SELENT ROM 3

C -1 - CLHR]

cC -1 -5 51

8 -> pl'Xil

A - L ~>nAals]
IF al3) >= 1t

THEN GO
SELECT ROM 7
IF A >= BIM]

THEN GD TO ADID1S

9 -C~ 1 ->0CL51

A EXCHRHGE BLW]

A - B8 ~> [alwl]

SELECT ROM 7

a - ctul

11 > P

LOAD COMHSTANT

LOAD COHSTAMT

LOAl CONSTHNMT

LORD COMSTANT

LOAD COMSTAMT

LOAD COHETANT

LOAD COHSTANTY

LOADR COMSTANT

LOAD COHZTANT

LOAD COMSTANMT

SELECT ROM S

RETURN

SELECT ROM 3

A+ B ~> ALKX]
IF HO CARRY GO

C-1-~7 CLF]

C+ 1 -~->» CL&]

IFF #03

THEH S0 TD SQATiZ
A EXCHANGE CLX1

ﬂ
]
L)
c

D [QTie
GO TO
C+1
A - B
IF HO
]+ 0

SRTiR

CL X

TQ ADRDNZ

i = 0WE 3w

TO saT14



) o py o
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pas

LE&42,
LAEI43:

LAEZ44,
LA&34%,

LBEZIE:

LAGIAT:
LBE3SH:

LBEIEn:
LBE3E] .
LAEZED:

ORJECT

LB7aRe.
LAz,
Lavaaz.
LBTROZ,
La7R04,
LB7aa5S.
LETO0E.
LaFaay.
LB7VAa1a.
Leralt.
Lavalz.
LAVEIE.
Laral 4.
LaveLs.
Lavgle:
Lerel1v.
LATAZD.
Laraat.
LATRA27Z.
Le7az4.
Lavazs.:
LBVHRT,
LETRza,

LA?AZA:
LEG a3y,
L0,
Le7isal,
Q2.
LO/R43,
Lavady.
LBFR4S,
LA7B4E.
La7a47.
LBa7Fnsg.,

1
11..1....

1

1

11

1111111,

11111, 1Y
S 5 5 DI DN B
11, . .1..1.
1,11 .1
VRS RN 15 I S
11.111111.
111.111. 11
111.11. . 1.
AR 5 IR I DU

1111,

..... 11l

1.1..1. 1.
Srotrttel
1...11111).

PROGEAM

11..11111,
111141111,
1..1.1.11.
D DU DA
P DU B B {
R 0 A N GNRN
1.1 11,1
D IR S
1111.11..¢
AP T 5 1
1.1 01101
N0 DU 5 5 I
D IR A B |
R S B & S
1.1111. 1.
1110111
RS RSEHE N
AT R S D
1..1.11..1
15 U T PR O
DI DU B
11..11..1.
1111111

1..111. ..
1111111,

1.1, .11,
1,111, .1
111111,
1,11, .11,
1,111,

11.11111.
1..111. ..
1,111, 1.
1..111. ..

—

—

e e

-2
-
-7

-
->

-7
-

->
-2
->
-7
-

LE346

LE3TE

- Laeg

Lrazza

L7246
L2ait
L7366
L7246

L7iaz2

L7161

L7226

Lvgz1

Lveal

L7153

L7234
LV3ve

L7234
L7175

v234
LY337

L7234

L7271

L7224

4,009,379

o

§55¢8

saT13

FRELL
TaNie

TANLD

TANLZ

TAM14

LN24

X722

AT¥21

LN25
LHZE

60

0 -> AlX]
IF CLPY >= 1
THEN GO TO SQT13
SHIFT RIGHT ALHW1]
SHIFT RIGHT CIUW3
B EXCHAHGE CLX1]
a8 ~» CLX]
12 ~-» F
GO TO sSaTL?
SELECT ROM 7
SHIFT RIGHT BLWP]
SHIFT RIGHY BT UWP3D
cC -1 -»CL&l
IF WD CARPY GO TO TAKHLE
B+ oo-x CTHWR)
g - B => ALWP]
B EXCHaHIE CLUWR]
B -» CIW]
o1 =% algl
IF MO CAaRRY L3 TH Tatrh
A FRUHANGD CONF
STk =2 o0
IF BIrsl - &
THEH Cut TO Tadt
SHIFT LEFT ALW]
nE: FUHNE CLWED
G- 3TRTK
SHIFT 21GHT GLWFP]
C -~ 1 ~-» GLS)
B OESCHAMGE {2

NO OPERATION

A EXCHAMGE BIS]
A+ 1 ~> Aal3]
SHIFT RIGHT C{M31]
SHIFT LEFT ALWR)
G0 TO LHzE

STACK ~> 0

JEB HMPY21

SELECT ROM 2

JSB LNC1O

a ~> gL

JEB MEYZ21

C ~-> nlwd

GO TD EXP21

C ~ 1 -> CLX81]
DELAYED SELECT ROM %
GO TO @161

C+ 1 ->0CL8)

A ~> BLW]

JSB ECRZZ

A -1 - AlP1]

IF NHO CARRY GO TQ LHZS
A EXCHANGE ELWP]
A+ B ~-> AlSsl
IF HO CARRY GO TCO
7 ~-> P

JSE FQ0D23

8 -> P

JSB puu22

9 -» F

JASB PHMUZY

JEBB LHCDR

18 ~» P

JSB PMUZ21

JER LNCD2

11 - P

JSB PMUZ1

JSB LHNCDi

JSEg PMuUzt

JSB LMNC2

Jdse pMu2t

Lizg



.LOFBST.
Lavasz:
LB7HES3.
LB7H54.
Lavass.
LOAYASE.
LAFaST.
LA7AER:
Laract.
Lavr&z.
LBTERET.
LavrRGS.
LaToGS.
LGT7OEC:
LAYHEY .
Lavaza.
LaG7azt.
Levav2.

Lavav?.
LAv109.
Laviny.
Lavrinz.
LB7183.
LB7184,
Lar1a%.
Levige.
Levier:
Lo?116:
Lov111.
Laviiz.
Lav113,
LAv114.
LOv11S.
Leviie.:
Lavi1y.
Lav12a.
Levriat.
Laviz2:
LA7123:
Lav124.
La712S:
Le71izk.

Laviavy

LB713a:
Le7131.
Lari3z.
LB?133.
LO7134.
L7135,
LEVIZE.
LOvyay
Lav 4.
Lavldl.
LEr143,
L7143,
La7T144.
LBT145:
LHT7 146
LAT147.
LA¥15a.
LBv15L:
LA7LISZ.
LO7153.
LEGV154.
Lov 145,
LOTISGE,
LBv137.
LB71en:
LAV1IEL:
Le7v1e2:
LAZ1E2Z.

61

11iev.11..1
111.1.111.
D U TS & B I
..... 11.1.
TR SERD!
B NS U B & I
11..1. 111,
..... 111,
AR SV B B
RS IS DU
R DR B
111.1. 111,
11111
o101
D 55 TN B N
.1

1111.11. .1
1.1..111.1
1.8, 011
111,31 .8
111,11, .1
1.111..1.1
1.11..11.

1..11.11.1¢
11.11111.1
1.1...11.
10011011,
1111101,
1..1..11..,
111,111

-

~

-7

Cer

-7
->

-2
-2
-7

L73E6

L706@

L7ave

L73as
L78as
L7224
L7366
L7247
L7224
L7366
L7354
L7271

L7223
L7337

L7233
L7173

L7232
L7376

L7233
L7232
L7233

L7216

L7136

L7302z

L7131

L7134

L7154

L7186

4,009,379

LN27
LNZ8

LNZ9

EXP21

PRE23

PRE29

PREZ4

PRE2S

PREZE

PREZ2S
PRO23

62

JSE LHC18
A ERCHANGE CLI)
A - C ->CLW]
IF B[XE1 = @
THEH GO TO LMZEF
A-C=->Crul
A EXCHANGE RLW)]

F-1-»P
SHIFT LEFT ACW)
IF P &t

THEH GO TO LNIG
A EXNCHAHGE Crul
IF Crs1 = @

THEH GO TO LH=n

6 ~-C -1 -* ClKH]
C+ 1 =->0Crxl
11 ->r
JE0 MY
Ir s2 4 1

THEH B0 10 LT/rn
IF 35 # 1

THEH o0 TO RTHOG

JSB LHCLR
JSE MPYER
G TD RTHZ1
JEB LHC R
JSE PRE:Z1
JEB LNCZ
11 ->F
JSBR POODY
J5B LHCIY
1@ -> P
JSe PQOZ1
JSB LNCDZ
9 ~>F
JSB PQOZ1
JSB LNCD3
8 ->P
JSB PRL21
JSB PEOEL
Jsg Paazi
€ ~> P
8 -> alWwrl
13 -> P
B EXCHANGE CCW]
A EXCHANGE CLW]
LOAD COHSTANT &
G0 TO EXPZZ
1IF s2 # 1
THEN GO TO PREZ4
R+ 1 ~> AlK]
IF ALXSY =1
THEN GO TO PRESV
A~ B -2 AlNs]

IF NO CARRY GO TO FREDT

R + B -> A[MS]
SHIFT LEFT ALUW]
C -1 - CLH1

IF NO CARRY GO0 TO FREZ2

SHIFT RIGHT AWl

8 -> CLWPl]
A EXRCHANGE CLX1]
IF C[S]1 =#8

THEN G 7O FRERR
A EXCHANGE BLW1I
A~ B -> AlN]
8 -C~-1->0CLul
SHIFT RIGHT mlW)
B EXCHOHSUY reud
@ ~> Clil
C -1 ->CIA]
IF 82 # 1
THEN GO T oo
LOAD COMTHT 4
C+ 1 - ClHI



Lav164.
LAT185:
LATLI6G:
LavIGY:
Laviva.
Lav1vr.

[L47 12
el 174
LB 17

Ley 175
LOVL7S.
Lay1zy.
[Rapgcdcich
LATRR] .
Leeanz.
L@y R

Lavzes.
Lavz20ce.
Lovzev.
LAT210:
Levatt.
LA7212:

LOTI13:
Lev214.
LEB?21%4.
LB7T21G:
LEev2Lv7.
Lavzzae.
Ly 1.

LAYZ23.
LBTz24.

=

LAyzay.
LA72EA.
Lava3l.
LB723e:
Ler233.
Lav234.

LO7243:
LEv7244.
LB 245.
LBT24€:
L7247
LAFzsa.
LAFZES]:
LA7252:
LA?ES3.
LBTZ2S4.
LB7255.
LOFZS€:
LO7Ae7?.
LBF26H:
Lavzeél.
LBV2eZ:
LBY2:3:
Larzea.

Lev2eS

LOT2€6.
LA?267:

Lev2va:

111.1.1.11
1..1.11. .1
11111, . .1,
S1..1.111,
S1.111111,
1....11.11
1.11.1..1.
111.1.111.
REDIE U S
111.1. 111,
11. 111111,
1.1 .11
11..1.111.
1111t 1.
11,11, .1
11...1.. ..
1,111 1.
11. 131111,
1..1.1.111
1.1111111.
111...111.
R & SR
11...1.. ..
1011, . 111,
1...1.111,
1.1.....11
111...111.
S1.111111,
1..1113111
111.1. 111,
1oL 101t
111.1. 111,
11011111
o111t

S111. .11,
S1.1.1111,
1.1.%, 1111
NEUEEER N
11..1. .11,
1,111,114,
11..1.11..
11...1 111
AU S DS &
1.11.34.11
N T DO
1011101,
RS N
11.11.1111

1...11. .1
111.1..11
11.. .1
1,11 1
11011
i..1.11
11. 11
1.11
1 .11

-
i

-7
-2

L7171

L7165

L7218

L7314
L&ez22%

L7225

L7158

LGz?1

;4,009,379

ok e ¥k

ok ok ok

oAb

FROZT
Faaze

PaoR4
MEM2E

LNCDE
LNCE

LHE?

EXF23

EXP2E

EXF23

RETH21
ECAZ21
ECR22

FRO21
PHMU21
FMu22

PMUZ3
PHUZ4

MPY21
MPY22
pIvV21

nivaz

DIvaa

LHCZ

IF MO Capiy Lo T
LOAT COMETHEHT 3
IF i+ &% 1

THEH GO T
SHIFT RIGHT COW
SHIFT RLGHT CLu
IF =2 # 1

THEMW GOoT1v RTH
RETURH
T > F
LOAD COHSTHNT 2
LOAD CONHSTAHT 2
LOfD CONSTANMT @
LOAD CONSTHHT &
LOAD COMETEHT 5
LOAIY CONSTRMT a
LOSBD COHSTHMT 9
GO TG LNCS
JSB ECRzZ2
A+ 1 -> AlP]
AR =2 BOWI]
cC-1->0rs1l
IF N CAREY GO TO E-pPZzs

SHIFT RIGHT ACWF1]
A EXCHANGE CLW]
SHIFT LEFT ALHMS)]
A EXCHARGE CLu]
A -1 - n[s]
IF HO CaRRY GO
A EXCHAHWGE ECW]
A+ 1 -> AlR]
JSB HRM21
SELECT ROM &
SHIFT RIGHT &LWRl
A -1 =>nAls5]

IF NO CaRRY GO TO
8 ~-> Alsl]

A+ B - AalW]
RETURH

SELECT RONM €
SHIFT RIGCHT alW]
B CHCHAMGE COW3
GO TO PMIIZY

R+ B ->alu]
C~-1->CL[8)

IF NO CARKY GO T PHuUzE
A EXCHAHGE CLUW3]

SHIFT LEFT ACKE]

A EXCHANGE Clu3

GO TQ PRORZE

TO ENPEE

EChTy

3->F

A+ C -> O

A-C -»cClE

IF NO CARRY GO TO DIVEC

@ - C ~-» CLs1
f EACHAMGE BIM]

@ - AW
IF P # 13

THEMW G
IF CEMl &= 1
THCH GO TO

e MEYET

NIwri

MG ST M

A -3
LOWITE HETAHNT &
LOnm COHGTANT 7
LORD COMSTRML 2
LOBD CONZTHHT
LoD COHRTARHT 4

Sin




5]
1

o4
z
4
5
[
v

LavI0N.
LATIAL.
LOTING,

LB7ZHG.
LATIEE:
Levzar.
LA7I18.
LavIit.
Laviia.
LOVFI13.
Le7Ii4.
LEFZE15:

LOF3I2L:

L@V322

VS

LA7345.
LB7348,
LO73247.
LAF3ISH.
LBV35i.
LBvYIE2.
LATESS.
La7 354,

LAVIEOD:
LATIEY:
L.A?362.
LAYIG3.
LeviGcd.
LE7IeS.
LA7IEA:

LEVETT.

LD
(9 REISTED I
Lo,
L1ndes,
L2siiig,
L1imigs,
[ REININT -
L.

65

0 T I
RS R IS SR
111, .11, 11
11181, .11
R B DA B
111,111,
DT 5 D N
11...1..11
1.1 0112
NS & B S
11.13.11. .
11...1.111
Jl1i110 1
1. 1111111,
3 SRR b
AR W &
1..11...1.
11.1.11. 11
R R B
N B S SN O
i..11.11L,
11, 111111
P B S B 0 W
D SR SH R N
111,111,
1..111111.
11...11111
111.1..11.
B DR § & I
R TR B
11... .11,
St 11

R T D SO
R B U SR
11,111,111
111.1. 111,
.10 1l
ARG DU B
1.1.111.1,
11111t
11111101,
1.11..111.
L1111y
1111, 1. 11
1101111
o110 0111
|35 SN I

=> L7346

=> L7144

-> L7304

-> L7385

-> L7326

-> L7317

-» L7387

-> L7172

-> L7335

~> L7132

=¥ L7362

¥ L7147

- L7281

-> L7176

-> Ltaal

—-r Leiaz

4,009,379

B R 2

PRE2?

MPY265
MPY2¥

MPYze

NRM21

NRM23

NRM24

NRM2S
NRMZ?

LNCD1

LNCS8

LNC9

PREZ21

PRE2Z

LNC1B

LNCD3

EST
251
FCT
IHY
TTH

Sy s

66

LoaD COMSTANT ¢
LOAD CONSTRNT 1
GO TO LHCR
a + 1 =-r aldl
IF HO CHERY GO TO FREZS
@+ B > alul
C -1 -» CLRP]
IF NO CARRY GO TD MREYEE
SHIFT RIGHT ALW]
P+ 1 ->F
IF P & 13
THEN GO TO MPY2?
C+ 1 ->0Ix
@ -> AL31
12 -> P
8 -> BLW)
IF ALP1 >= 1~
THEM GO TO NRM24
SHIFT LEFT ACW)
C -1 ->CC¥
IF ALWI »= 1
THEN GO TO
8 -> CLW]
a -> BLXa
A+ B -> alwl
IF ACS1 >= 1
THEN GO TO
A EXCHANGE CLH]
Co-> ALW]
8-> BLW:
12 - P
GO TO HRM26
9 ->» P
LOAD COMSTaNT
LOAD CONSTANT
LOAD CONSTANT
LOAD CONSTANT
LOAD CONSTANT
LOAD CONSTANT
LOAD CONSTANT
LOAD COMSTANT
LOAD COHSTANT
LOAD CONSTANT
LOAD CONSTAMT
GO TO NRRK2?
A EXCHANGE CLWI
a -> BLu]
C -> atni
C +C -» CIXS]
IF NO CARRY GO TO PREZ4
C + 1 - CIKS]
SHIFT RIGHT nfW)
C+ 1 -> CLul
IF NHO CHRRY GO TO
G0 TO PREZ2E
a -» CLW]
12 ->» P
LOND COHZTAMT
LOHD COHSTAMY
LOAD COMZIwNT
LOAD CONSTHMT
LOAT COMSTANT
GO T LHC7
5 -3 P
GO T LNCS

MNRM23

MPY28

W ® W~ &l

PRELE

D B VD B TS B A

o

SELECT ROM 1

+ 1 =% CLP1

+ 1 -> CLF]

+ 1 -> QLRI

+ 1 =% CIF1

HO OPERATION

C+ 1 ->0r]

IF Wi CHREY GOOTD RY

Lo B o B B}
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Liwnla,
L1ty
Liea1y:
Lian13.
Linalg,
L18015.
Ligaleé:
L1BAL7..
L19BRZ2G:
LigB21:
Lieezz.
Liaged.
Li@aaz4q.
L1802S:
Ligazs;
Lioaz27.
L1a63a6:
L18831.
L18ma3o:
LianZ3,
L19a34.
L1Ea3s.
L18836.
L1G037.
L1D048.
Liga4y.
18842,
L1334
L1end4.
L1985,
L1@04¢E:
L16647:
L10e5a:
Lia@st:
L18asS2:
L1a@s33:
L1B8054.
L18855:
L1@@Bs5E:
Li1aas?e.
L13R6e8:
L1B06&Y:
L1Aa&R.:
LIREET;
Ligasg.:
L1enss,
L1OGRE:
LigBey:
L1aa7Ta;
L1Garl.
L1aazs.
Liwavs: .
Lranya,
L10A7S,
Loy,
Liaavy.
LL1eiag,
L1a1a1,
L1168,
Lia1az.
Lintead.
L1aias.
Limiod,
L1aler.
Liuiieg,
Lim1tl,
Liwiiz.
Lia113,
Lioli4.
L1A11S.
Liptig,
Lieilv.
Lig12e.
Lid121.
Linizz.

1.1 .
A RS REB RS
AR S 5 I

110111t
1111, .11
ottty
1111t

N DR B {

LGeze

LG104A

Le7432

Leaz2

Leing

L0143

La1es

Leial

Loaal

Lao41

L8163

talez

Leego

Laial

L6214

Laaz

i)

Loavy

La3398

Leezo
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GTO

RCL

STO

G

F
$553%¢

SIn
FIV
Fou

anD'
$$88¢  GTOL
THR
TWO
ONE

MPY .

oP1

il
. ZER

DIy
SST
FMT
RDN
KEY
FIT
DIS30
NIN
EIG
SEV
SUR
CLX
EEX
CHS

ENT
£
R2
R2
25
(:45]

FROGZ

. 68

C EXCHAHGE M

GO TO GTO1

C+ 1 -» CLP1]
C+1->CLP)

C+ 1 ~>CLP]

HO OFERRATLOH

C+ 1 ->CLP1]

IF HO CARRY GG TQ 13
DELAYED SELECT ROM 1
GO TO 8343

C+ 1 -> CLP1]

C+ 1 -5 CLP1]

C+ 1 ->CIP]

IF NO CARRY GO TO THE
LOAD COMSTAHT &

GO TO R3

DELAYVED SELECT ROM 1
GO TO @143

C+ 1 ->CLP]

C+ 1 ->CLP]

C+ 1 ->» CLP]

IF NO CARRY GO TO Re
LLORD CONSTANT &

GO TG R2

NO OFERATION

C+ 1 ->CLP]

IF HO CARRY GO TG RSS!
GO TO DP1

GO TO RrRa

HO OPERATION

LOAD CONSTANT 8

GO TO Rt

1 -> 85

GO TO BST

C+ 1 ->CIP]

C + 1 ->CCPR]

€+ 1 ~-» CLFP]

NO UPERRTING

cC+ 1 ->ClP1

IF NO CARRY GO TO R2
SHIFT RIGHT ACMI
Jeg DI=3)

C+ 1 ->CLR]

C+ 1 ->CLrR1I

C+ 1 =->CLP]

IFf NO CARRY GO TO SIX
LORD CONSTHNHTY 8

GO TO R4

C+ 1~ CIP)

HO OFERATION

C+ 1 -> CILP]

C+ 1 ->CLP1I

M3 0P ERGTTOH

HO OPERATINH

T+ 1 ==
oo+ 1 -
cC+ 1 -3
C+ 1 ->
cC+1 -
1 -> P

IF 832 ¢ 1

THEHW 150 TO RUH

C -> AlR]

C EXCHANGE M
IF C[s81 = @
THEH GO TO STFF
C-1->¢cCrs1
IF CLS) = @
THEN GO T0O FROGZ
C EXCHANGE M
8 -> CL¥]
LOAD CONSTANT 5

AP R 5= LLR]

THEH GO TO 2TFF1G
A+ C =-> plHEd



143
150
1351
152
153
154
158
156

FaTi

LiR123,
Liai124.
L1D125.
Lig126:
Lip127.
L18130.
L1213%.
L1&132:
L18133.
L18124.
L1a13s.
Lielia,
LIQ33E7,
Ltnign.
Lia141.
L1142,
Lidg143,
L13144.
L1B5145,
Lia146.
L18147.
Lig1s0.

- L1615t

L18152.
L1B153.
L1B154.
L1A15S.
L18156.
11815
LiGgtlen.
L1316,
Lif1ez,
L13163.
L10164:
L1B1ES:
L1A166:
L1a1G?.
L12a176,;
L1B171:
L16172.
LiN173,
Liovag.
L1017,
L1uvlve.
L1a177.
Lios2an,
Liazny,
Liazaz.
L1e203.
L19zAag,
Liezng.
Li1azng,
L1B8zZR7?.
Liga1a,
Liezy11.
Liaz1z.
L1A213.
L1A214.
Liga1s.
Lia21¢.
Ligz217.
Liezza
L18221.
Limzz2.
Lie223,
LiRzz24.
L1@a22s.
L16226.
L16227.
L1B23a.
L1ez22y.
Liaz2z2.
L19233,
L1a234.
L1azzs.
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1010101,
1.11.1.1),
i PP T
N U DR
B 3 AR O W
o111y,
1011011
B U SRR

D TR N 1 DA

11111181
B TR T SN S
R ERRES!
1..1....11

B U TR RN
1..1.1.1..
1111111
AR SRS &
R & S N I
R B T D
1...1.111.
11101011
NI D R
..... 1.1..
11110111

BRSNS | it

BN DR
AR SE S

..... 111..
1,111,801,

Sl11i.1t111
i111.1. . 1.
11.1.1. .1,
111,111
11,1, .11,
11it1. 1.1,
B S B |
1.11.11. 11
oot
BN T U B
NS DA S
B B 5 DU
1..1.1.1..
1..11.. .11
) SUENS R B
NS B DI I |
110011
1.1.1.1. ..
A S A
D SN

-2

- :;

-2
-2

LBids

LO167

Le157?

Leaze

LRL1ES

LB162

LR1732
LAtan

Lezea

LAZAo
Letl&y

La341

LB@EH
LB266

Lezie

Lai4z

4,009,379

PROG3
PROG1

WATH

WAT1
WATZ2

WnT13
TKR

WAT14

WAaT3
WAT?

WATS

WATE

DISs1
DISZ21
SRUN
DISP

nIsve

DIss9

GO TO

70
~> CC¥)
RIGHT ALMSI
SHIFT LEFT ALK
SHIFT LEFT ALW]
C -> ALX]
@ -> CLu]
C -1 ->CIMS]
C-1->CLPI,
NO OPERATION
A - 1 -> ALKXS)
5 ->p
LOAD CONSTANT @
LOAD CONSTANT 2
8 -> ALS]
B EXCHANGE CLW3
11 ->p
C EXCHANGE M
@ -> CIP]
a -> se
P-1->P
IF P # 11

THEN GO To
DISPLAY OFF
IF CLP] = @

- THEN GO To

IF 55 & 1

THEN G0 TO
GO TO SRUH
L ERCHAHGE M
IF g9 # 1

THEM G TD
1 -> P
@ -> CIM]
KEYS -> ROM ADDRCSS
B EXCHANGE CLuW]
TiKFR
LISPLAY TOGGLE
IF S8 # 1

A -C
SHIFT

WaTz2

WATSE

WATiA

WerT i

o -

P
!
oY
N]

2 -» BUFFCL

L
Pu]
=S
=4
T
m
o

7]

# 1
THEH Gt TO Wi
F=-1-=->F
IF P # 11
THEN GO TO WaTe
-» CL5)
CARRY GO
WATZ
=> nlWP]
A= C => ALUP)
IF NO CRRRY GO TO HIGIT
13 ~> F
A+ 1 -> Alx]
IF NO CARRY GO TN DISZ0
GO TO DIS?S
NO OFERATION
8-> cCrs)
C EXCHANGE M
CLEAR STATUS
i -» g7
IF 52 & 1

THEM GO TO DIsom
8-> 88

c+1
IF HO
GO0 TO
R+ C

TO tInTe

GO TO WATH
C -» ALWI
M->¢C

A -> BLW]
1 -> g3

g -> P
P-1-3p



[N
T
QW

161
1l
163
164
163
168
ie?
168
163
176
171
172
173
174
173
176
177

i

179

2aa

2a7
202
209

L1023%.
Liez37.
L1848
L13241:
Ligz42:
Lisz43:
L1244
L18245.

Li@24s;

L18247:
Ligz5a.
L18251:
L1ez252:
L1@253.
L18254.
Li@ez55.
L1a25¢e;
L10257.
Liozauy.
L1azey.
Lig2é2:
L182€3:
L1B2E1:
LiB2as:
L1azéas:
L1azG?y.
L1IA274.
L1BZ271:
LT
[ WPt
| REPGA:
L0275,
L1y

Lia :
Li6ann,

L1030t
L16302:
L1303,
L1@%B4g.
L1G30%,
L10306:
L1e3267.
L16314a.
L1e311;
L18312:
L163213:
L1A314.
L10315:
LiB31E:

L1317

- L1B32Y:

L1@32t.
L1o322:
LiB323:
L10324.
L16325:
L10326:
L16327:
L183308:
L1a34y:
L1633z

L168333.

L.103324.
L1A3Z3S:
L1@33%e:
L1a337.
L183248.
L18341:
Liaz4z2.

L10343.

L18344,
L103245:
L1634
L1a347:

1....1.1..
11110011

111.1. 111,
1..1.1.1..
11,11, .11
11.11.1.1,
11.11....1
BRE BT R I
111111, .11
11, .11..11
R TUR b I I O
1,111,111
D B UND SRR I
10111001,
111.1. 111,
.11,
111111, .11
A SR 5
11.11.11..
11....1.11
..... 111,
11001
1111, .. 1.

1.1.1.1...

-> L8235
-> L8263

-> Lez21e

=> Le3d)

-> LB2%3
-> Lez2ee

~-> La22e
~->» L1269

-> LE17e
-> LBzze

-3 Loz,

=> L03%n

=> L0374
-> LOZ14

=> LA271

-2 L0374

-> Lezp2

-> L0326

- LB33s

-> LB254

-> L8333

-> Le23z
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e ol o ke

DIsie .

DIs?1
RUN

INRUN .

bIsz

DIS76

pIS11 |

DISS4 .

12§11
DIS6S
DIsez

DISe3d

DIS1?

STFF10:

72

SHIFT RIGHT CLW3
IF P & 1

THEN GO TO DISA
IF CLF]1 >= 1

THEN GO TQ. BISE
IF ALXS] »= 1

THEN GO TO DISi
IF alFl >= 1

THEN GO TO DISIV
13 -> P
P~1->P
A~ 1 -> AalX1]
IF NO CARRY GO TQ DIS1d@
GO TO DIS?6
B -> 89
GO TO DIS?H
SHIFT RIGHT CL=R3J
SELECT ROM 1

IF 52 # 1
THER GO TO WATY
GO TO SRUN
8 -> S9
B -> CIP]
12 -> P
8 -> CIMS]

cC+1->cCLtP)
C+1->CIP]

P-1->P
I ro#
THEN GO T DIsts
Bo=> LX)
A EXCHANGE CLW]
IF 69 & 1
THEN GO TO DISG2
-1 -> A%
JSB DISE?
C+ 1 ->CIP]

IF NO CAarpY GO TO BIS1D
GO TO DISS4 '
C-1-=>CL¥]

1IF NO CAERY GQ TO BISI1L
@ --> CLWP]

C -1 ~>CLUWR]

A EXCHAMGE CCWl
C+C->CLP]

IF HO CARRY GO 7O DIS1S

P+1->F
IF P # 13
THEH GO TO DISS3
P-1->°
B -> CLH]
C+ 1 -5 CLP1
IF 59 # 1
THEN GO TO DIcan
SHIFT RIGHT ALMS]
A~ 1 => ALX)
C+ 1 ->» CLX]
A+ L => ALX]
C + 1 => CL¥S]
IF NO CaARRY GO TD DIS63
B ~-C ~-> CL¥]

A EXCHANGE CLU3

B EXCHANGE CLW)

€0 TO DIST1L

C -1 ->CLXS)

IF CCXS]1 = B
THEN GO TO DIg6l

A EXCHANGE BLW]

M->cC

8 -> P _

LOAD CONSTANT 1

LOAD CONSTAHT 9

GO TO DISHH

C EXCHANGE M
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L1D3Z5H.
L1@a351.
L1gans.
LYRAZEE.
L1635,

Li1Gaa.
L11a01.
Lit1enz.
L11093.
Li1aoq.
L11eas.
L116a6.
Liiaay.
L11610:
Li1gil.
Liimlz.
Li1@13:
Lital4.
L11815.
L11816.
L1:i017:
Lit@eze.
Lilazy.
Li11g22:
L11823:
L11024.
11023,
L11RZE:
L11827:
Li1@a3m.
L11B31:
Li1i332:
L11a33:
L11a324.
L11&335.
L11836:
L11@37.
L11644.
L1141
L1134z,
L1643
L1in44

L11645.
L11a46.
L11a47.
L11a30.
Lit@ast.
Li1as2.
L11@a53:
L11ahg

L113ei.
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N U S
1.11.1.1..
111.11.111
1111, .1..4
D I S S
D TR T S
1,11, ... 118
1....1.1..
11111111
IER R SUAES S |
L1181
NS TR DA I
1..1.1.1..
1111. 11111

1...1,. 111,

11.1.11111
BN S TN N SN I
1111 ...1

EETIETR I
BEETEEREY!

11,011t
AR D TS B S

11.1.1..1.

..... 111,
1.1.11,111
i..1..111,
..... 111..
o111
B DU T T VN
11,111
Slotr i
i..111.111
11,11, .1,
11,111,111
it... .1
N B U B 3N
R 5 & S W

111,11,

-2
-
->
=>
e

-2
-7

L1351

LBZ5S
LazG2

L3355

Laz2en

LAGE?
LG170

Lazz?

LaZZa

L1837

L1017

L1875

LiBi4

L1827

L1263

LBZGY
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®deok ok k

obskok
ROP

STFF
wATS

THCLK

INLRN

FuTZ

FUT2t

SLEN
SLRHD

##aah
ook

BISLIS

BSTL

§S8T2

BST2

LP1S4

t

k)

LDISE

PKX1

LpIs2

BSTR

SSTR

sKca -

IKC12

IKC3

P -1

74

SELECT ROM 1
IF Si1 # 1
THEH GO TO RGP
JSB FUTZ ‘
SELECT ROM 3
IF S3 & 1
' THEN GO TO IHRUN
IF 68 #.1
THEH GO TN sLri
GO TO WAT?
6 -> CLS3
C EXCHAHGE M
IF $9 4 1
THEN GO TO FUTZ)
RETURN
B EXCHOAHGE ©LW)
RCTURH :
JEB FUTZ
DELAYED SELECT GROUM 0
SELECT ROM S

IF 89 # 1
THEM GO TO TIZAD
B ~» CLas]

JSE Dises

NO OPERATIOHN
C EXCHANGE

IF 53 # 1
THEN GO TO ESTR
C -> ALW]
6 -> crwl
C+ 1 ->CIM]
4 ->p
IF S5 & 1
THEN GO TO BSTZ
@ -> S5
A+ C ~> ALWP]

A EXCHANGE CLu]
C EXCHANGE M
GO TO LDIS
R~ C ~> RIWP]
JSE S8S8T2
1 -> P
A EXCHANGE CLW1
IF CtPl =8

THEW GO TO LPISE
6 - C -1 -> CLX1
@ -> ClX3)
C ~-> AlK]
GO TO LDISS
SHIFT RIGHT Ct W]
-> P
PKX2
RIGHT CLW]
-> F

GO TO
SHIFT
P -t
GO TO LDIS1
IF 5 # 1
‘  THEN GO TO ESTR!

@ -> 85
GO TO SSTRY
A-C-> ALWP]
IF NO CARRY GO TO SKC1
12 -3 F
@ -> CLWP)
C -1 ->CILWP]
4 ->P
GO TO SKCSO
NO OPERATION
8 -> CLX]
IF P # 1

THEN GO TO IKE2
IF CIX1 = @

THEN 50 TO TKC4
C -1 -% C{x
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AR T A s S}
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L1tAGl.
LLIBGE:
L118AG2:
1L11RG4.
Lit18a3:
L118Es.
L118g7.
LL11ATvE.
Liiavt.
Liin

L11A73.

L1194

Lir1oe,
BERTSE
L11162,
L111PE,
L111A4,
L111B5.
L11186;
L111A7.
L11118.
L1111,
L1111z,
L11113,
L11114;
L11115,
L11116,
L11117;
L1128,
L11121:
L11122,
L11123,
L11124.
L11125;
L11126.
L11127.
L1113e.

L11131.

L11132:
L11133:
L1113,
L1113%:
L1113
L11127:
L11148:
L1114t
L1142
L11143:
Li1144.
L11145:
Lillde:
L11147:
L11158&:.
L111571.
L11152:
L11153.
L111354.
L1118%:
L1115,
L11157.
L1118,
Lillet:
Li11€2:
Li11e3.
Lilt&d,
L113€5:
Liilee:
L11t67:
Li1170:
L11171.
Lit1ce
Lirtin
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RPN B I I O
RPN AR |
AR & TS B I
DU B B I

111111118

111 1..1

orrtiy. o
[ I U B O
S B D B
Sttt 11y
R SN S
N 5 DU i
RS B I N
N T U © S
1.11111.1¢
11.1..1.1.
S1oo11r 1
1111..1.1
1..1..1.1

BEEEERERN
BEEEEREEN
RS U T T
NS U O D
BTSS!
11,11, .,
J1111, 11,
TR

111.1.1. 11
NS D 11
o111y
S1.1L. 111,
So11.1101,
111111, 1,
11.1111. 1,
U TS P
1.11.1.1..
IR S D
o1

= L1456

-» L1854
-» L177
12

-» L

-r L1ilte

-> L1821
-> L1117

->» L1138

-> L35

~> L1174

-> L1ls2

-» L1352

=> L1124

~ L1
—n Ll
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[KCZ

TRC4

LDTS

LDIS]

LIISSL.

LDIZ3
LDIsS

LD1SS

*kkdok  LDIS16G:

CLPK
CLPX1

G101

G703

LDISA9.

76
-> P
IKCS
- CIX]
LEFT ALW]

P+t
GO TO
C+ 1
SHIFT
r-1->F
GO TO IEC3
InThk -> C
A EXCHANGE
P ~1-P
A EXNCHAHGE COF 3
Co-r AT
JGE FIn
JsR 8
DaTe -3 C
IF P # 1

THEW GO TO LDISZ
GO TG LNIsSas
C-» ALxE]
[ I Y A
1 -> P
LOAD CCHETAHT &
a8 -> Rl XS]
A-LC -> alx]
IF MO CARRY GO TO LDBIS3
A+ C -> ALKH]
SHIFT RIGHT CL X1
IF A >= CLFP1

THEH GO 70O LDISH4
GO 70 LDISS

CLR]

A -1 -> AlKS]
M ->c
C -> Aln1l
SHIFT LEFT AlM]
8 - CLUWl
C-1->CIME]
C+ 1 ->CLx]
IF S11 &% 1
THEN GO TQ LDISS

6 ~-> CLR]

€~ 1 ->CLH]
C EXCHANGE M

9 -> CL8s]

C EXCHAHGE M

SELECT ROM @

a

- €081

@ -> 55

8 -> 5S4

@ -> s2

2 -> 8t

RETURN

8 -> 0131

C+ 1 ->C[8]

C+ 1 ->cCIs]

C EXCHANGE M

IF 53 4 1
THEN GO TO GTORUN

M ->C

C+ 1 -» CLMI]

C - ALM]

4 - P

C+C ->CLF]

IF NO CARRY GO TO GTOR

LOAD COMSTANT @

LOAD COHSTANT @
GO TO STFFE
SHIFT LEFT ACM]

0 - CLuW]
C -1 - ClW]
@ -> CLX51]

@ -> ACXD)
A - 1 -> AINS)
JSE LDIS1A
IF S11 8 1
THEH GO TO LDISSE
G0 TO LDISS!
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Litiva.
LI1175:.

Li117€:
L111?7:
L11209.
Li11z61.
Lii12ez:
L11203.
L11204.
L112675:
L11206.
L11207;
L1iz21n.
L1121t
L11212:
L11213:
L11214.
L11215:
Litzie:
L11217.
Li1zza.
L1221,
-Litz2zz2.
L11223.
L11224.
111225
Li12k6:
L11227.
L11238.
L11231.
L11232.
£11233:
L11234.
L11235:
L11z36:
Li12nyv.
Li1z46@.
Litz41:
L11242.
L11243.
Lilz244:
L11245.
L11246:
L11247.
LL11250.
L1125
L11252:
L11253:
L112%4.
L1125%:
L1128G.
L11257.
L112£0.
L11261:
L11262:
L11263:
L11264;
L1126%:
L11266:
L11267:
Li12va.

R B I
[ R
it e 2.
RIS e
111270
1 Y1276,

L11305,
L113086.

R U T
1111111
1...1.111,
1111..1. .1
1.11.1.1..
1.1.11..11
1...11.1.,
..... 11111
11111,
Lo 11011,
o111
111111111
NS DN &
1...11.1.
N D B |
111.11..1.
110100,
1111, .11,
..... 1
.... i
J11i 1
(A S WA
1ot 11
EENEERRE D
S1yititit,
t..1. . 111,
RS R S
1131101,
1,111,
S
J1.11.
J1.11.
S1.11.
11171,
S T

e pes e
e b bt e e

-
->

->
=>

->
-2

Li1anm

Licoa
L1261

L1218

Lizzey
Liz3e
L1223

L1223

L1224

L1246
L1247

L1247
L1139

L1175
L1362
L1254
Liea?

L1831
L13¢7

L1azo

Ltoan

4,009,379

GTORUN,

EQOFP

EQP1
EQF
EQOFT

GO

EOF8

STOPRY

$$44%

EOF2
EOF3

SSTR1

BSTR1

GO1
GOz

L2212

Go4

PKX2

RUM
LE2 22

SKCS5e

SKC3

DECODE .

78

J5B CLFW1
IF 83 4% 1

THEN GO TD EOPI{
GO TO EOF
B EXCHANMGE ClW1
C EXCHAWGE M
12 -» P
IF s& # 1

THEM GO TO EOF%
11 -> F
g ~-> sa
IF s@ & 1

THEN GO TO EOFZ
IF CIP1 >= 1

THEN GO TO EOFZ
12 -> P

GO TO STOP1
IF ClPl = @
THEH GO TO STORI
C+ 1 ~-> CLMl
cC+ 1 ->CLP]
¢ -1->¢€CIP]

IF NO CARRY GO TQ GO
8 ~> CIP]

C EXCHANGE M

DELAYED SELECT ROM @
GO TO ez2a4

8 -> CIP]

DISPLAY TOGGLE

C EXCHANGE M

" IF §9 # 1

THEN GD TO GO1
GO TO Goz
12 -> P
LOAD CONSTAMT 2
C EXCHANGE M
GO TO GOz
JsB CLPX
4 -> P

8-> CLWP1]

C EXCHAMGE M
GO TO EOP
B EXCHAHGE CLUW1I
JSB SKC
IF S11 # 1
THEN GO TO GO4
DELAYET SELECT GROUP B
GO TO @AaY
DaTa -> C
IF P # 1
THEN GO TO PKHi
J5B FIX
i - ¥
DELLAYED SELECT GROUP @
GO TO 3828
A EXCHANGE CIWP1]
C -» RLWR]
15 ->» P
P -1-%FP
P -1 ->F
oo+ 1l o~ 0IM]
IF HO CAREY GO T Shits
CHIFT RIGHT Cibl]
C+ 1 - 0051
cC+ 1 - CGCL%1
SHIFT RIGHT CLW3
B - CLR1
C+ 1 ~> 0LX]
C -» DIAaTh ADIREERS
[SIEI N N N
- 1 = CCwd
-1 =-> CL¥]
LD SR o] i
EXCHARME CCW1
SHIFT LEFT ALX1]

h ol e e



193
24a0
a1
2A2
2083
204
2B%
2065
207

a3
254

o
[

WWwNWD LW e

L11367:
Li1310:
L11311:
L11312:
L11313.
L11214,
L11315:.
L11315,
L11317:
L11328:
L11321.
L11322:
111323,
L11324.
L1138s,
L1132¢.
L11327.
L11238.
L11331:
L11332;
L11333%.
L11234.
L1123%
L1133¢.
L11337:
L1134@.
L1134,
L11242.
L113243.
L11344.
L11345:
L11346.
L11347
L11358;
L11351.
L11352.
L11353.
L11354:
L11355.
L1135G
L11357.
L11368.
Li11361:
L11362.
L113263:
L11364.
L11365.
L11366:
L11367:
L1 Y37,
L1147L,
L1372
L11a73,
11374,
L113Vs,
L11376:
L11377
Lizana.
I.1>Ra1.
2

Li2e
Lrzon

Llannd.
L12@p9:
Lizaes.
Lizaa?.
LiZ2B18:
L12811:
L1za12.
L120813

L12014:
L12a15.
L12a16.
L12017:
L12828.

3.

79

1111111,
TS
TR
111.1. 111,
EIECEEEE D
RIS TREERT
EUESERES N
11.1.1. .11
11111, 11,
BV D T
1111111,
TS O T

[ 1

1111, .11,

11,1111

111.11.. 1.
L1111,

TS PO
S DAV §
11.11. .11,
EESEEREEN
S11111118,
ESCEEEE
1111
111.1.111.
ARSI P
St 1L
11111111
U T TR D
1..1111. 1,
111.1. .. 11
N DS B
1.11..111.
R DU TR D
S1111. 11,
RS TS DO D
1.11..1.1.
111111
1.11.1.1.

S SR PE SR B!
L1111
111111111
11011
11111,
N TR S
111.1.111.
SR TS T I
St
N U ¥

SO U

4,009,379

SKCe
-> L1Z24
SKCB
SKCY
FIXIN .
SKCS
- L1315
SKC1®
SKC1
-% L1P432
-> L1266
PROG2
-> L1350
STFFi19,
STFF .
STFF2 .
~% L1352
~-> L1853
~> L1675
- L1377 . LbIss5e.
~» L1102
SKC
SKC7
- L1326
SKC4
-> L1220
=3 L2408  skkkwn  FIN
FIX ,
£5582
- Lazz22
HMS?
-> L28BS
-» L2344
HMS9
~-> L2314
-> L2323
CON4

80
8-> ALHS]
SHIFT LEFT ALW]
SHIFT LEFT atW]
A EXCHAMGE CLW1)

C-1->CI31
C-1->CCS5]
C-1-5CCg1
IF NO CARRY GO TO SKCS
A+ 1 -> AlNM]

C EXCHANGE M

A EXCHANGE CLW1

C EXCHANGE M

RETURN

A+ C ->nalMl

IF NO CARRY GO TO SKCE€
A EXCHANGE CLWPR)

2 ->P

LOAD CONSTANT 7
4 -3 P i
Aa-1-> AN
C+1 ~->Crs3
C+1->CLs)
C+ 1 ->CL&]
If NO CARRY GO TO SKC2
fi EXCHANGE CLW)
8 -> CIWP]

C -> alMl

GO TO SKC7

C EXCHANGE M
IF ALXE] >= 1
THEN GO TG STFFi@
SHIFT LEFT ALX1
SHIFT RIGHT ALW]
C EXCHANGE M
C+1->CIM]
C EXCHANGE M
SHIFT RIGHT ALX]
JSB SKC
IF Ssit % 1
THEN GO TO IKC1z
GO TO tLDIS
JsB F1¥
GO TO LDISS1
@ -> st
C EXCHANGE M
A EXCHANGE CLW)
C EXCHAMGE M
@ -> CLi]
4 -> P
A EXCHANGE CLWP]
IF CIKY »= 1
THEH GO TN
A EXCHANGE CLWP]
1 -> 511
GO TO SKCO
ND OPERATINON
SELECT ROM 2

C EXCHAMGE M

SKE16

5 - P

cC-1->CIPR]
DELAYED SELECT ROM 1
GO TO @32

C+ 1 ->CL¥]

SHIFT RIGHT AlLW1

a -> BLW]

A = BIX]

A+ B -> ACY]

IF AL 2= 1

THEN GO T HMST
GO TO HHMSE
IF BIX51 = ©

THEN GO TO HM34
GO TO HMs2
A -1 ->Alx]



L1z@21.
L12m22:
L12623.
L12624.
L126235.
L12R26.
L1Z20827.
L120839.
L12R21.
Lizezz.

L12833.

L12834.
L12035:
L1Z29236.
L12a327.
Lizoaa.
Lizangy.
L12642.
L1262,
L12644.
L12R45:

L12848.

L12847.
L12958:

L12851;
L1Z2e52:
1.126a53.

L12654.
L12Aa5s.
L12856:
L12657.
L1anan:
L12a61:
L12RG2.

L1

LiZ@64,
L12065,

L1206&A.:

L12REY:
L1zA7e.

Liz2evt.
L1207z,

BOHTE,

[ BELE P

HHTE
Li2K77.
L1z16mg

Liz2iet.
Li218@z.
1.12183,
Liz104.
L1iz185.
Liz1ms,
L12147.
Li2i1e.
L12111;
tizt1iz.
LiZ113.
LiZ2114.
L12115.
Li211s:
L12117:
L12126.
L12121:
L12122.
L1Z123.
L1212%.
L12125:
Li21z265.
L12127.
L1Z13R/,
LIZ1321.
L12132:
L12133:

81

111111

D B AN 1
11.11.1.1

-

-> Lz8voe

L2147

1....11 -> L2020

A U § SN
o111 011
11....11..

T11.110101,

RS B R S RS {
P DA & SN
R 5 INE SR
R DR 1 S
R TR T 1 S
RN I B

1113.1.111
B U B S
..... 11 ..

11.. .. 11..
Loty
11111111
S B & U 1N

=2

-2

-

Lzer1

L2033

L2261

Lziml

LzZe?3

L2871

L2124

L2124

Lzzez

L2177

4,009,379

LBMKG

CON3

BTUJ

CONZ

DR

#tReéds  OUT

CONS

FTM

CONG

FC

RS2

RS1 -

$$$8%

XFT0

EOF?

82

IF MO CARRY GO TO CONS

LOAD CONSTANT
LOAD CONSTANT
LOAD COMSTANT
LOAD CONSTANT
LOAD CONSTANT
LOAD CONSTANT
LOAD CONSTANT
LOAD CONSTANT
co TO oUT2

A -1 => ALK

NSO GG s

. IF NO CARRY GO TO CON4

LOAD CONSTANT
LOAD CONSTANT
LOAD COHETANT
LOAR CONSTANT
LOAD CONSTANT
LOAD CONSTANT
LOAD CONSTAMT
LOAD CONSTAENT
LOAD CONSTHENT
LOAD COMSTANT
8 -> P

LOAD CONSTANT
GO TCO OUT

AN ANAU D

(]

12 ~>» P

A~ 1 -> AlK]

IF MO CaRRY GO TO COW3

LOAD COWSTANT 1
LOAD CONSTANT 7
L&D COMSTANT
LOAD COMSTANT
LOAD COMSTAMT
LOARD CONSTHANT
LoD COMSTAMT
LOAD COMSTANT
LOAD COMSTANT
LOAD CONSTANT
C -1 - CLX]
C-1->CK]

[T I L VR LV S S S

DELAYERD SELECT GROUP 1

GO0 TO 871

L N
IF NO CaRRY GO TO COMD
LOAD COHSTHHTY 2

LOAD COM:THHT 5
LOAD COMETAMT 4
C+ 1 ->0CLX]
IF NO CARRY GO TO OUT
A -1 =-> ACK]
IF HO CRREY G0 TO Galb
LOAD COMSTANT 32
LOAD COHSTANHT
LOAD COMSTANT
LOAD CONSTANT
GD TO ouT2
A~ 1 =>ALX]
IF HO CARRY GD TO CON7
1 -» &5
GO TO QUT
cC -1 ~» CLF]
IF CLPl =@

THEN GO TO EOF7
LOAD COHSTAMT 9
GO TO EOF?
1 -> 88
LOAD COHETAWT 1
DELAYED SELECT ROM 1
GO TO @28z
HO OFERATIOH
N OPERATION
12 ~> F
IF CL81 »=

THEH GO TO ERR1
IF CLX5] >= 1

1

b

L )
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L12134:
12135
L12136:
L12137:
L1214A;
Ll1e141:
L12142.
L12143;
L1Z2144.
L12145:
L12146:
L12147:
L12150:
L12151:
Li121s2:
L127153.
1L12154;
L12155:
L1R2155:
L12157.
L121&n.
L121€1:
L12162:
L12163:
L12164:
L1Z165;:
L12185:
L1167
Li21va.
L1217t
[ S I
Limeya
L1174,
L12175:
L12176.
L2177
L1aann,
L1z2z201:

L1z
L1z

L12204.
L12Z8%5:
L12z06;
Liz2zav:
Lizzlae.
Lizat1t.
Lizza1z.
L12213:
Lizzai4.
L12215:
LizZz21k:

Lizat

Lizzze.
Liz221.
Lizzz2.
L12223.
L12224.
L12225.
L12226,
Lizzav.
L1222,
L12231,
Liz232.
L12233,
L12234.
L12235,
L12236.
L12237.
‘L12248,
L12241.
L12242
L12243.
L12244.
L12245
L12246.

83

J11rit1tnl
AR DU & i O
L1011
R SR R I A
1..111. .1,
1...1...11
11111.1. 1.
PR DR T I
1...1.1111
11111101,
1.1.11..11
11.11.1.1.

RIS IR IR B 8 §

-
[
—

11111011
11311111
S SE B I
B I AR N
1..1..111.
IR RERE N

1..11...11
11.1.111%.
1.1....111
1,111 .1
11111, 111,
S1111.101
113...111.
1..1111111
11..11..1,
R SR
1..1....11
Slo11t11y
1.1, .11
N PN B

->» L2177

-2
4

L2213
L2254

L2111

Laevi

L2318
Lazie

L2136
L2177

L2224

Lz232

Lz2z23a

L2241

L2237

L2z2ze

L2zza

4,009,379

$E5ES

LE2 33

HEHBY
etk ok

XFT2

CONS

LBFN

co1

co

ERR1

HHMS

EHME

XFT1
®FT3
XFT10
KFT8

RFTS

XFT14

XFT?

XFT6

84
THEN GO TO ERR1
C -> ALYl
A -> BOWI

SHIFT LEFT ALCMS]
IF ALWPI >= 1

THEN GO TO XFT1
A+ 1 - ALX1]
IF A >= CLX1

THEN GO TO XFT3
C + 1 -> CL¥5]
IF NO CARRY GU TO EOF
A -1 -> AlK]
IF MO CaRRY GO TO COHE
LOAD CONZTANT
LOAD COWSTAHT
LORD COHSTANT
LOAD COHSTANT
LOAD COMSTANT
LOAD CONSTEMT
LOAD CORSTHNT
LOAD COHSTANT
LidAD COMETANT
LOAD COMETANT
GO TO OUT
LOAD CONSTAMT
DCLAYED SELECT ROM 8
GO TO ez
NO OPERWTIOH
WO OPERAT LM
MO OPERATIGH
MO OFERATIOH
C EXCHHHMGE M
8-> P
LOAL COHSTAMT &
GO TO COt
DELAYED SELECT GROUF A4
GO TO @120
IF BLW]1 = @

THEN GO TO
ig -> F
B -> CLX]
GO TO HKs1
DELARYED SELECT GROUF ©
SELECT ROM B

RN T I S RN N

Ll

EHMEA

A - 1 ~-> AlX]

IF NO CARRY GO TO XFTZ2
GO TO ERR1

8 -> CtyYl
C+1->CtP1]

SHIFT RIGHT CLW)

C+ 1 -»CI[8]

B EXCHANGE CEW]
IF BLP] = 8

THEH GO TO XFT2
SHIFT RIGHT EBLWP]

C+ 1 -> CLX1-

8 -> alWl

A-C ->nAalP]

IF NO CARRY GO TO XFT4
SHIFT LEFT ALW]

A+ B - ALW]

IF NO CprRRY GO TO XFTS
A~ C -> AlsS]

IF HO CARRY GO TO KFTe

SHIFT
A+ 1
C+ 1

RIGHT ALULF]
=> alW3l

-> CL¥]

A+ B -> AlwWl

IF NO CARRY GO TO
A EXCHANGE BLUWP]
C-1->CLP]

IF NO CARRY GO TO
C -1 ->0C081]

IF NO CARRY GO TO
SHIFT LEFT ALW1

AFT?

KFT18

KFT1@



167
168
169
170
171
172
173
174
175
176
1¢7
178
179
180
181
132
183
184
136
187
188
169
190
191
192
193
194
195
19¢
197
1932
1929
205
2ut
202
203
204
205
206
207
283
2m9
218
211
»12
213

L12247.
L12258.
L12251.
Li2252.
L12253.
L12254.
L12255.
L12256.
L12257.
L1226,
L12261.
L12262.
L12263.
L12264.
L12265.
L12266.
L12267:
L1227e
L1#271
L12ave.
L12273.
L12274.
L1nEvs.
L12276:
L12277,
L12266.
L12301.
L1362,
L12363.
L12304.
L12705.
12385,
L1237,
L12318,
L12311;
Li2312
L1313,
L12314;
L12315.
L12316.
L12317.
L12320.
L1232,
Lizaz2,
L12323.

L1esed
L123%5

LYZ2326:

L1z32y

L123238.
L12321.
Li233a.
L12233.
L123324.
L1335
117336
%37
L12340:
L12341.
L12242:
1123432,
12344,
L12Z24%:
L12346,
L12347:
L12356.
L12351:

[

o1 111,

1..11111y,

L.z2a7

L23n3

Lznse

LRB1S

Lzizt

Lzzee

L2314

L234¢

LZZ2€B

Lz260

L2344

4,009,379

SRine

EOF
HMSD

HMSM

CON1

RS1@

HMSE

HMS1

EHMSB
HMZ3
HM52

HHMS 1

HMS6E

86

-> BLCX]

+ B -> ALWP]
-> CLMS1

+ C => alyl
EXCHANGE CILMS]

>DDPOD>DT

DELAYED SELECT GRQUF @

GO TQ ezpv
SHIFT RIGHT CLWP]
A+ C -> Clwpl
C -> AluWPR]
SHIFT RIGHT CLuP1]
C +C -> ClWP]
C+C->CLuWpP1]
A-C ->LCLWR)
IF S4 & 1
THEN GO 7O HMS2
RETURMN
A -1 -> AlR]
IF NO CaPREY GO TO ©OHZ
1 => 5¢
GO TOQ HHME
12 -> P
IF CIF1 = 8
THEM GO TO ESI
IF 88 # 1
THEN GO TOQ RS2
e -> 53
GO T0 EOFY
A+ C -> AlWR]
SHIFT RIGHT CLWP1]
IF CLWP] >= 1
THEN GO TO HMER
RETURH
C + 1 -> CLK]
C+ 1 -5 CL¥]
IF CEXS81 »= 1
THEM GO TO HMSZ

P-1->P
IF P # @
THEN "GO TO HMS3
B -> CLuWl
GO TQ EHNMS
C -1 -> CIXK1
IF NO CARRY GO TO HMS4
8 =-> CLW]
B -> CLM]
IF S4 # 1
THEN GO TO HMSS
P+t ->P
P+1->PF
JSE HMSHM
P -1->F
P-1->»PF
JSB HMEHM
C - ALW1]
B - CLW]
12 -» F

IF ALP] >= 1
THEN GO TGO HIN&é

C -1 ->CLX)

SHIFT LEFT alWl

A EXCHAHGE CIOM1

GO TO EHMS

B -x AlW]

JEB HHMSD

P+1->F

FP+1->F

JEE HMSD

SHIFT LEFT ALW]

A+ C -> ClY]

@ - ACW]
C -> acxl
A+ C -2 Aalul
B =% (LW]

IF ALS]Y = ]
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87 88
24z 12368, ... ..1.111 =3 L2865 THEH GO TO HHT
243 L32363.  111..1..11 -> L&344 GO TO HMIE
244 Lt2364: ......... HO OPERATION
245 L1365 L. 11,11, . GALL :  LOAD COMSTAWT 2
245 L1Z226A: AR S5 SN & DR LOAD COHETANT 7
29 Lizssy: ... .11 .. ' 1.OAT COHETANT T

Y111, ) LOan CORSTANY &

LI S Ll COHSTEHT 4

S TR . LD CORSTAHT L
R LONT COHA VAT 1L
RES BT B I LGOT COMSTANT 7
1... .11, . LOfT COM=TENT 2
S IR & S LOAD COHSTEHT 4
1110111 = L2E7) Ge TO QuT
5] o111, 0111~ L3ER7) 60 T0O CLH2
1 1..1....11 =» L3220 WATE GO TO WATH
2 111111 -» LTevt GOOT CLHE
3 B 'S R B R S i { ol | GO YO CLKZ2
4 o111 11 => LEeTL GO TO L2
5 L. 11111 = LEGAT DEL1S : GO TO DLLti4
5 J1t1 0111 - L3eVL GO TO CLXZ
7 AU RS & 5 S A Wt | DELL4 . G0 TO DEL1Z
2 S111. 0111 =->» L2671 GO TO CLX2
9 VU S I B S SR B 1} ] DEL1IZ : GO TO DELi1Z
19 L 111,111 ~> L3aT1 GO TO CLKZ
11 L13a13. . .111..111 -> L3@71 GO TO CLAZ
2 Lise14. .. 111..111 -3 L2871 GO TO CLHz
13 LizAlts. .. .1.1,111 => L3ZA2S DEL12 : GO TO DBELit
14 LiZ@te: .. 111..111 =-> L3e7l ) GO TO CL®2
15 L13817.  .11..1.13.. CLX1 . IF S6 # 1
16 Liz@za. ... ... 111 -> Lzeat THEN GO 7O WATE
17 L1zez1. 1l .. 11 -> L2148 G0 TO STOP
18 Lisezz2. .. 1111..11 => L2@74 SIX% ¢ GO OTO SINt
13 L13G23. . 1111t 111 -> L3175 FIvV . GO TO FIv1
20 L1324, 111111111 =>» L3177 Fou . GO TO Fout
21 113825, .. .11..111 -> LZe31 DEL1! . GO TO DEL1®
22 L13@826, . .111..111 <-» L3871 GO TO CL¥Z
23 L13827. 1..1.11. .. NIN1 . LOAD CONSTANT 9
24 LiZ@a3e. - 11..1..111 => L3311 GO TO PROC
25 L13a31i: . ..111. 111 ~-> L3@35 DEL1P . GO TQO DEL9
26 L13832. 1...... 111 . => L3201 THR ;. GO TO THRt
27 L1283 1111, .1.11 => L3362 TWo ;. GO TO Tung
28 L13@34. 1111.1..11 -> L3364 ONE ¢ GO TO OHER
29 L13835. . .1....111 => L3A41 DELS . GO TO DELS
38 L13636. . .111..111 =~> L3871 GO TO CLX2
31 L122a37. 1., ..11. .. EIG1 . LOAD CONSTANT &
iz L13940. 11..1..111 =3 L3311 GO TO PROC
33 L1zedl. .. 1..1. 111 -> L3845 DEL8 . GO TO DEL?
34 L1Zed4z:  1...1...11 => L3zZi@ RS . GO TO RS!
25 L13043. . .111..111 =~ L3371 GO TOD CLX2
36 L12/844. 1111.11.11 - L2366 ZER ;. GO TO ZER!
37 L13845. . .1..11111 => L3947 DEL? . GD TD DEL&
38 Lizad4s. .. 111, .111 -> L3071 GO TO CL¥Z
39 L1347 ..1.1..111 => L3@51 | DEL6 . GO TO DELS
4@ L13ase. . .111..111 -> L3art GO TO CL¥2
41 L13@51. . .1.11.111 = L3835 DELS . GO TO DEL4
42 L13@eS2. . .111..111 =-> L3ZA71 GO TO CL¥2
43 L1253, . .111,..111 =-> L3871 GO TO CL¥X2
44 L13854. . .111..111 ~-> L3e7l GO TO CL¥2
45 L1285s5. . .11...111 =-> L3@61 DEL4 . GO TO DEL3
46 L13e56. . .111..111 => L3avl GO TO CLXZ
47 L12ms57. 111,11 . " SEY1 . . LOAD CONSTANT 7
18 L1zgsm. 1101111 -> L3321t : G0 TD PROC
49 Li7@&st: L 11,1111 => L3RES DELZ . GO TO DELZ2
1) L12362: ... 1.11111  => L3027 NIN s RO TU NINt
51 LiZE&E2, .. 1111111 -> L3A37 ELIG . GO TO EIGH
52 Lizaed. .o 1.111111 => L3ABST SEV : GO TO SEV1
532 L13ASS:  1.1..11.11 -> L3246 ‘ DELZ . GO TO DELL
549 Li3\ed. .. 111,111 =» L3avl GO TO CLx2
55 L1285y, .11....1.. CL¥3 . 1 -> 86
SE Li=Ea7a, 1,111,114, cL¥ B =y atuwl
a7 IR D1 ol (PR O I I WO SR S0 - § Wg CL¥2 . JSB ©OLx1
] L1302, 1., 11011 => L3Eztd EEX . GOOTO EE¥L
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e AU S S TN B B R (i s | GOOTa L
SR 111t SIvt
1l 11..1. 311 =% L3xE11
o3 111. .11 -» L7BVI GO TO CLHE2
o S TS ) INIT  © -> BLuW]
&4 11,011y, INITY cC ~>» At}
&5 11,0111, 8 -» CCu)
66 S NSICTNNS U S S I C -1 -» CIM]
o L1ZI03. 1., ... 11, - e ~->F
1] L131ad. 11,11, ., INIT4 .  LOAD COHSTAMT &
a9 Lt31a5. ... 11.., LOAD COHSTAMT @
70 Li31me. .1..1.11.. IF F # 4
71 L1z197.  .1...1..11 ~> L21@4 THEH GO TO INIT4
72 Liz11a. ... 11, ., LOAD CONSTHNT @
73 L1311i:.  1...11, 11, B EXCHANGE CIM31
74 L1112, . .1..1.11, B -> CIM31
V5 L13113. 11111111, C+ 1 ->0L81
76 LiZ114: 3..1.1.11, SHIFT RIGHT CIMS]
77 L1Z115. . 1111.1.1, C + 1 -y CL¥I
T8 L1311&:  1..111111. IF ALS] »>= 1
73 L13117, . .11.11191  => L3067 THEN GO TO CLX2
E211] L1212 1. .1111.1, IF ALKS) >= 1
g1 L1Z121.  111.1..111 ~=> L3251 THEH GO TQ INIT1
82 L13122:. 11.11.1.1, . A~ 1 ->» RLK]
83 L13123. 111...1.11 ~-> L3342 IF HO CARRY GO TO IHITZ
84 L13124.  1.11..111. . OKDP . SHIFT RIGHT ALW]
25 L13125. 1.1t..111. SHIFT RIGHT ALW]
86 Li3126.  1.11..114. SHIFT RIGHT afWl
o 113127, 11189t SHIFT RIGHT aluW]
£8 Li31306. 1.11.1..1. SHIFT RIGHT ACWP]
89 L13131:.  1.11.1..1. SHIFT RIGHT ALWP1]
28 L12132. . 111..11.. 7 ->P
91 L13123. . ..1....1. IF A4 >= C[FP)
32 L13134. . .11.11111 ~> L3067 THEN GD TO CLX3
s3 L13135.  .1.1..11.. S =->F :
‘94 L13136.  ...1....1. - IF A »= CILP1
95 L1E137, . 11.13111 => L3ZRE? THEN GO TO CL¥3
35 L1Zi4@. L 1i.... 1. STOP . 1 -> S6
a7 L1Z141. 11itt....1 ~-> L3370 JSB TSTBLK
a3 L17342.  1...1..1.. WATS . B -> S8
99 Li%143. ... .1..1.. WwaT1 . B8 -> So
108 Lit14a. ... 111, . watz . P -1 => P
181 L13145. 1.111.11.. . IF P & 11 :
182 L13146.  .11..1.. 11 =-> L3144 THEN GO TO WAT2
103 L13147. ... 1.1.. WAT4 . IF S0 # 1
184 L1158, 1. ... 1111 => L3283 THEH GO TO WAT3
135 LiZ19t.  1....1.1.. IF sg # 1
196 L12152:. . 1t... 1111 => L3143 THEN GO TO WATt
187 L1312, . 11,1, ... ' KEYS ~-> ROM ADURESS
188 L13154. 1..1..1..1 => L32z2 ) EXIT . JSB OUT
199 L13155.  .1..1.111, A -> BLW]
110 L1Z156. . 1t ... 1. @ -> CILPI
111 LiZ157. 1, 111, ... EXITL . € -» DATH ALDRFSS
112 L1Z168. 111.1.111, A EXCHAMGE CILW]
113 L1316, 1.t111t. .. DAaTA -3 C
114 L12162:  111.1.111, . fi EXCHANGE CTW)
115 L12163.  1..1,.1..1 =» L3227 JSE ouT
118 LiZ164. 111.1.131. A EXCHANBE CLU)
7 L1165, 11118, ... ‘ C -> DIATH
itg L1316a, 1111, 111, A OEHUCHANGE Crul
119 L13167%. 1111 .1, cC+ 1 ->1CIF]
1240 L12176 1t 1111l =y LEIOT IF MO CARRY Ly TQ ExITi
1214 L1317, PR S O I O B ~> COW]
gt L1y, o101 . = sskdk  DONE . SELECT ROM 2
(o] L1Z177%: 191111t.1.8 - EEXS . 5B SEE1L
124 L1174, 1,11 111 -3 GO TO STAR
1209 L12175.  .1.1.11. | FIV1 . LOAD COMSTANT S
126 LiZ1ve. 11,1, .31t -3 L2311 GO TO PRUOLC
127 L12177. 1., 11, .. FOUY . LOJN COHSTEMT 4
1A Li3zon. 11 .1, 311 => L2311 GO TO FROC
1zx any . 1111 THRL . LOAD COMsSTAMT 3
130 11, .3..111 =% L3311 © GO TO FROC
131 L1L2u3, 1. ... .. 1.. WatTZT . 1 -3 =3
182 LiZze4. 1. 1t1. .1 . @ -» 511
133 L132e%. 1 11.1.1.. IF 511 # 1
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134 L132as.  .11.11..11 <-> L3154 THEN GO TO EXIT
135 L17287.  .11...1111 =-> L2143 GO TO WaTt
135 L1321, .11..1.1., RS1 . IF S& # 1
137 I Nc-S T WA I SN 11 ~» L3140 THEN GO 'TO STOF
138 L13212. ....11.1.. . START : CLEAR STATUS
139 L13213. . ..., 1.111 -> L3885 GO TO DEL1S
1418 L13214.  1...1.111, EEX1 . B EXCHARNGE CLW]
141 L1321s: .. 11t.1.1, 8 -C-1->»CL¥%)
142 L13216:. 1., .t.111. B EXCHANGE CLW1]
143 Li13217:  .11..1.1.. ) IF S6 # 1
144 L1Z22@: . 1111.1111 => L3173 waTsS . THEHM GO TO EEXZ
145 L1221 .11..... 11 -> L3140 GO TO 3TOP
146 L13222: 11....11.. ouT . 12 -» P
147 L13223. 1..11.111, IF AlWY >= 1
148 L13224. 1..1.11111 -> L3227 THEM GO TO QUTS
149 L12225:.  1.11..11,. autz . 11l -> P
158a Lidzze. .11, RETURH
151 L13227. 1..11...1. OUTS . IF ALFY >= 1
152 L13238. 1..1.1.111 =-> L3225 . THEN GO TOQ OUTZ
153 L13231. . .11 .11, 2 ->pPF .
154 S WA DR SHIFT LEFT aAlWP1
155 S DD S SHIFT LEFT ACWP]
156 1l 11t ] SHIFT LEFT ALW1]
157 AT 5 SHIFT LEFT ALW)
158 11111.1.1. A+ 1 -> A%
159 11... .11, i2 -> F
160 B W 11. OUT1 . SHIFT LEFT &iM1
161 1..11. .1, IF ALPD »= 1
152 1..1.1.114 => L3225 . THEH GO TO oUTZ2
163 11.11.1.1. A -1 ->AlYl
164 1...1.1. .. . DISPLAY OFF
165 1.1, ... 11 -> L3246 GO TO OUTY
-1 L13246; 11...1..11 => L3384 DEL1 . GO TO TEST
CET L12247: 1.1111. ... PROC1 . C -> DATH
168 L1325e. 111.1.111. OHHO . A EXCHANGE CLW2
189 L13251. . ..1..11.. STAR : 1 -» P
ira L13252. 111111..1. A+ 1 ~> atuwrl
71 L17253-  1111....11 =-3> L33én IF NQ CARRY GO TO NOCARY
1TE L13254. . )....11.. 4 -> P
.73 L12255. 11111, .1. A+ 1 -> alF)
T4 Lizese. L. 1111 -> L3ess 1IF HO CARRY G0 TO LFLLG
0ws LI32%7: . 1.1..11.. 5 ->F
'TE L1326@.  11111...1. A+ 1 ->AlP]
17T L13261. . ..1....1. IF A >= C(P1
i L13262:  1.11.1..11 -> L3264 THEN GO TO CRiEvYt
v L13263. ... 11,111 => L3Een GO TO DEL19
L13264:. 1.111. . .1, CARRY1:. @& -> ALF)
L14265: . 11...11.. 6 -> P
L132ae, 11111, 1, A+ 1 -> AP}
230y 1.1 0711~ LEnds IF HO CaRrkpy GO 10 DrL7?
AR TN T - . ‘ To-> P
1181, ..t A+ 1 -> alfl
A R IF a4 »= CLP1]
11111111 =% L327s THEH GO TO CARRYZE
B & T R I N T ¢ GO TO DELZ
1,111, .1, CARRYZ. @ -> AlF}
1. 1., 8 -» P
11111, .1, A+ 1 -> AlFr)
11 t1l..11 -> L3334 IF NO CARRY GO TO LOOP
1.1, .11.. 9 -» F
a4 11111, .. 1. . A+ 1 -» Aalrl
195 L13383. 11,1111t 1 => L3237 JEB DOPS
196 L13304.  .111.1.1., : TEST . IF 587 % 1
197 L1325, 11.1..1111 -> L3323 R THEH GO T2 WATR
138 L1Z306. 1.11..11.. i1t -> F
1993 L13387. .. ..11.1.. CLEfGR STATUS
208 Li1z31e. 1101, .. KEYS ~> ROM AODRESS
231 L1311 1. 111, ... PROC . C -> DATA ADDRESS
28z L13312:.  111.1.111, . A EXCHAHGE CLW)
2B32 L13313: .11, .11, . IF 86 # 1
204 L13314.  1.1..11111 -3 L3247 THEN GO TO PROCH
285 L13315. 111111, .. DATA -> C
204 L13316.  11....11.. . 12 -> P
2a7 L13317. ... 11...1, . IF CIP1 >= 1

zas L1332, D S 11 -> LZ198 THEN GO TO INITS
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289 L13321. 111,131,111, R EXCHANGE CiW)
210 L13322: B B SN 11 => L3140 GO TO STOP
211 L13323, TS WATR 8 -> S0
212 L13324. ... 1.1, IF S0 » 1
213 L13325. 11,11, 1,11 =-> L3332 THEN GO TO CLK1
214 L13326: 1....1.1.. IF S8 # 1
215 L13327. 111....111  -> L3341 THEN GO TO WATS
216 L1333 AR5 DU SN 1 -> §7
217 L1333, ... ... 111 -> L3991 CLK2 : GO TO WATE
218 L13332. 1...... 1.. CLKL . 1 -> s8 ‘
219 L13333.  111....111 -> L3341 WATS . GO TO WATS
228 L13334: 1.1...11.. Loop . 14 -3 P
221 L13335: ..... 111, OYER . P -1 ~-> P
222 L13336:. 1...1.11.. IF P # 8
223 L13337. 11.111.111 =-> L3335 0oPS THEN GO TO OVER
224 L13340. . ...... 111 -> L3ee1 WAT? GO TO wATe
225  L13341.  111.. ... 11 -> L3340 WAT8 . GO TO WAT?
226 L13342. .1...1.11. . INIT2 . SHIFT LEFT ACMS)
227  L13343. 11.11.1.1. A -1 ->ALX)
228  L13344:. .. 11.11111 =-> L3AE7 IF HO CARRY GO TD CLX3
229  L13345. .1.1.1..11 =-> L3124 GO TO OKDP
230 L13346. 1..111.11. INIT3 . IF A[MS] >= 1
231 L1E347. 111.1..111 -3 L3351 THEN GO TO INITI
232 L1335A. . .111...11 ~-> L3@7e . GO TO CLX
233 L1351 1.11.1.11 INITY SHIFT RIGHT ALMS]
234 L13352,  11111.1.1, A+ 1 -> ACX]
23%  L17TISI. 111..11.11 => L3346 IF NO CARRY GO TO INITZ
236  L13E354. .1.1.1..11 =-> L3124 G0 TD OKBP
237 L13355. 1. .11.1 sanas  IN DELAYED SELECT GROUF B
238 L13s56.  ...1....11 => LZ@26 G0 TO Ruze
239 L132357: .......... i HO OPERATION
240 L13TeémA.  11111....1 -> L33va NOCARY: JSE TSTELK
Z41  L13381. ... 11..111 => L3e3 GO TO DEL1B
L1262 .. 1.. 11, .. TWo1 LOAD CONSTANT 2
L13363;  11..1..111 =-> L3314 GO TO FROC |
L1264, . 111, .. ONE1 LOAD COHSTANT 1
L133€5:.  11..1..111 =-> L3311 GO TO PROC
..... 11. .. ZER1 LUAT COHSTANT ©
4101111 - LEEL GO TO PROC
oottt THIRLK, 2 —» P
Lottt IF AlPL = 1
11111111 - L3IVG THEH o6 TO S8R
1.1t B INT E ENCHAMAT ©rr
I T Iy : B -> QIP3
R & B SEE1 FETUMNH
A TR SEE B o~y BIFI
Tttt 191 =3 1LuaE7 GO T SEC

I claim: 43 output display means coupled to the computing unit
1. A programmable calculator having a program for displaying the results of operations performed
mode and a run mode comprising: by the calculator when the calculator is in the run
input means having keys for generating keycodes mode and for displaying a key code corresponding
corresponding to numeric data and instruction 50 to an actuated key and a number corresponding to

a program line number when the calculator is in the
program mode.
a first memory unit coupled to the input means for 2. A programmable calculator as in claim 1 wherein
storing generated keycodes; L the selected information corresponds to a branch in-
a second memory unit having stored microinstruc- . struction to a location corresponding to a selected
tions and being coupled to the input means; program line number.
a computing unit coupled to the input means and the . ; ;
. . 3. A programmable calculator as in claim 2 wherein
first an - : . .
d second memory units for performing oper the selected program line number is the program line

ations employing microinstructions stored in the . :
second memory unit in response to keycodes from number corresponding to the first line of a program.

the input means and the first memory unit when the 60 4. A programmable calculator as in claim 3 wherfain
calculator is in the run mode and for storing key- the computing unit in response to the calculator being
codes from the input means at data locations corre- turned on stores at said selected program line number
sponding to program line numbers in the first mem- information causing the calculator to stop performing
ory unit when the calculator is in the program operations, the calculator being in the run mode .and
mode and being responsive to the calculator being 8 the computing unit performing a plurality of operations
turned on for storing selected information at all defined by and in a sequence determined by keycodes
locations corresponding to program line numbers stored in the first memory unit at locations correspond-
in the first memory unit; and ing to line numbers.

legends denoting operations to be performed by
the calculator; '
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5. A programmable calculator as in claim 2 wherein
one of said keys is operable when the calculator is in
the run mode for causing the computing unit to per-
form a plurality of operations defined by and in a se-
quence determined by generated keycodes stored in
‘the first memory unit at locations corresponding to
program line numbers, said generated keycodes having
been stored in the first memory with the calculator
being in the program mode.

6. A programmable calculator as in claim 2 wherein
one of said keys is operable when the calculator is in
the run mode for causing the computing unit to stop
performing operations in response to key codes stored
in the first memory unit, said keycodes having been
stored in the first memory with the calculator being in
the program mode.

7. A programmable calculator as in claim 2 wherein
one of said keys is operable when the calculator is in
the program mode for causing the computing unit to
access generated keycodes at a line number corre-
sponding to a next following line number and for caus-
ing the output display means to display said next fol-
lowing line number and the keycode stored thereat.

8. A programmable calculator as in claim 2 wherein
one of said keys is operable when the calculator is in
the program mode for causing the computing unit to
access a data location within the first memory corre-
sponding to a next following line number and storing at
said data location the keycode associated with said key.

9. A programmabile calculator as in claim 2 wherein
one of said keys is operable when the calculator is in
the program mode for causing the computing unit to
access a keycode at a line number corresponding to a
next preceding line number and for causing the output
display means to display said next preceding line num-
ber and the key code stored thereat.

10. A programmable calculator as in claim 2 wherein
one of said keys is operable when the calculator is in
the run mode for causing the computing unit to access
a data location within the first memory where a line
number is stored and causing the computing unit to
replace said line number with a new line number in
response to actuation of at least one key corresponding
to the new line number.

11. A programmabile calculator as in claim 2 wherein
one of said keys is operable when the calculator is in
the program mode for causing the computing unit to
access a location within the first memory, said location
being determined by further actuation of at least one of
said keys corresponding to a branch instruction desti-
nation line number.

12. A programmable calculator as in claim 2 wherein
one of said keys is operable when the calculator is in
the program mode for causing the computing unit to
access encoded information at a data location within
the first memory corresponding to a next line number
only if a condition corresponding to the actuated key is
satisfied.
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13.'A calculator comprising:

an input unit having a plurality of keys;

an encoder unit coupled to the input unit for generat-
ing a keycode corresponding to the actuated key;

a first memory unit coupled to the encoder unit for
storing keycodes;

a second memory unit having stored microinstruc-
tions and being coupled to the encoder unit;

a computing unit, coupled to the encoder unit and
the first and second memory units for performing
operations employing microinstructions stored in
the second memory unit in response to keycodes
from the encoder unit and the first memory unit;
and

output display means coupled to the computing umt
for displaying the results of operations performed
by the calculator in a first display format and for
automatically altering the display format in re-
sponse to a selected display condition to a second
display format.

14. A calcuiator as in claim 13 wherein the first dis-

play format is a fixed decimal display format.

15. A calculator as in claim 14 wherein the fixed
decimal display is determined by actuation of one of
said plurality of keys followed by actuation of one of
said plurality of keys corresponding to the number of
digits to be displayed.

16. A calculator as in claim 13 wherein the second
display format is a scientific notation format.

17. A calculator as in claim 13 wherein the second
format is a flashing display.

18. A calculator as in claim 17 wherein the selected
condition is an attempted illegal operation.

19. A calculator as in claim 13 wherein the selected
display condition is a number to be displayed which is
too large in magnitude for the first display format.

20. A calculator as in claim 13 wherein the selected
display condition is a number to be displayed which is
too small in magnitude for the first display format.

21. A programmable calculator comprising:

an input unit having a plurality of keys;

an encoder unit coupled to the input unit for generat-
ing a keycode corresponding to an actuated key;

a first memory unit coupled to-the encoder unit for
storing keycodes;

a second memory unit having stored microinstruc-
tions and being coupled to the encoder unit;

a computing unit, coupled to the encoder unit and
the first and second memory units for performing
operations employing microinstructions stored in
the second memory unit in response to keycodes
from the encoder unit and the first memory unit
and for storing keycodes from the encoder unit
corresponding to a branch instruction at a data
location corresponding to a single program line
number in the first memory unit; and

output display means for displaying the results of

operations performed by the calculator.
* * * * *®



