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NTRODUCTION

The Enterprise Programmable is the fatest in z long line of
Sinclair calcuiator *firsts’. [t is our third generation
programmable caleulator — and the most sophisticaied yet.

Just take a laok at the Lotal package.

As a scientifie calculator, the Enterprise Programmable has
logs, trigs, six convenience functians, and works in scientific
or normal notation. But it also has seven addressable
memories and two fevels of brackets. I it stopped there,
you'd still have pretty good value for money.

However, you'li anly realise the full patential of your mew
calculator by using the 78-step pragram facility. With
forward and backward stepping, plus conditional and
unconditional branching, the Enterprise Programmable
becomes a true camputer.

And this is where the rest of the package comes in, Together
with this instruction book, the AC mains adaptor, and &
carrying case, you'll also find 2 comprehensive program
library, 1t contains aver 300 programs; covering everything
from dissounted cash flow through co-ordinate geometry to
special refativity. For ease of everyday use, the library is split
up NG separate sections and fraguently used programs can
be detached fram the main library if desired,

Whether you use the program library or write your own
programs {page 28 of the instructions shaws you haw; you
need never again be without your own, personal computer
power.

Finally, of course, the Enterprise Programmatle is covered by
the famaus Sinclair no-quibble guarantee.
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PART 1 MANUAL OPERATION

Powar Supply

Fitting the battary

Depress the lop catch and hinge the casn top away fram
the base. Clip connector to battery and lay battery in the
bage. Snep on the case top, bottom catch first,

It s essential that only a @ Volt battery of the Manganese
Alkaline type is fitted such as Maltory Duracell Mn t604.
Remove exhausted batteries to prevent any possible damage
through leaiags.

Ac auwins adantar

11 is recommended that wherever possible the Enterprise
Programmahle is powered by the AC mains adaptor suppiied,
10 tonserve the battery. Use of any other adaptor invalidates
the guarantee.

When the adaptor jack is plugged into the socket on the side
of the calculator the battery is autormatically discannscted.



Keyhoard functions and display format —
manuai operatian

Mormal orithmetie onerator:

ant pi. 5.1415927
ber displayed
e calaulatod.

EETaY

stan

reln Recaits the number starai in memory
(2 keye

1 5in, Gos or tan

i clegrees intn radians, or
e {rom radians 10 tegrees
fon key

The keys used for programmatie eperation are deseribed in
Part 2

The display Is used in two ways, fop
Fixed point, scientific notation fermat.

g point format and

Floating point format

The full eight digits are used when the dispiay s holding
flaating point number. This will be when the number is in the
range of £ 1 to + 99989999. Results obtained by the use of
the arithmetic operators are always displayed in floating
noint farmat, unless they fall cutside the ‘normal’ range, even
i entries are made in scientific notation.

Hined point, scientific notation, format
For entry or display of numbers outside the ‘normal’ floating
point range. scientific rotation is used,

Any number can be divided into two parts, The fitst, tne
mantissa, lies between 1 and 10. The second, the exponent is
that ‘power of 10’ that the mantissa roust be multiplied by to
give the original number. For sxample, 123 can be written
1.23 x 107 je 1.23 x 100. Similarty, 0.123 can be written
1.23 x 1077 or 1.23 x 0.1. This format, known as scientific
notation, allows any number between 109 and 107 10 be
disptayed on an sight digit display.

The display is partitioned as follows.

Pasition 2 4 9
in display "gign
and Five digit mantissa sign Exponent
symbol

Manual gperation

Arithmetic functions, +, -, &, %, ¥/ VEE, G, CE, {{,
Normal algebraic rules of entry are used. The expressmn is
entered in a similar way 1o writing it down,

Fxomple: Caleulate 3 4 &
Kay Display Comnment
3 3 enter 3
3
& 5 enter 5
= 8 answer
Example: Caiculate 1¢—8
Key Tisplay Cornment
10 15 enter 10
= e
8 8 enier 8
=) P answer
Example: Caleulate 26+ 5
Display Comment
2! enter 25
25
& enter §
5 answer
Example: Cateulate 33 x 6
ey Display Comraent
33 33 enter 33
= 33
[ & enter 6
198 answer



in the oravious examples the numbers were 3l intogers and
sosizive. The 7] key altows decimal numbers to be shtered,
with the [#4] key changing the sign of the number disployed.
Pressing the [e] key once onfy enters the decimai paint.

Comments

enter 3

initiate decimal point
3.2 entry completed

initiate decimal point
5.6 entry completed
change sign

answer

tar further examples the key sequence 3/ VEE /2 is shown as
32

Pressing the (7ee] key twice aliows numbers to be entered in
scientific natation.

spde: Calculate (1.3 x 107) {3 x 10°%)
2y ¢ Caron
enter 1.3
52 initiate exponent
¥ enter exponent
00CE0 Number iess than
98598999 —
displayad in floating
point format
3 enter 3
2 iniviaze decirat
point — not needed
T initiate exponent
enter exponent

03 change sign of
— axponent
&= 473333 02 answer

in further examples the key sequence 1.3/7E€/7 is shown as
1.3 %197,

An error made when entering a number can be cleared by
pressing the clear last entry key, (=], once, The display
shows the previous subtotal which, together with the last
operator entered, is retained for lurther calgulation: enee”

the correct number to continue. Pressing L% 3 second zims
chears the whole calcutation and display. An error made when
emtering an aperator can be corrected simply by ‘overwriting’
the wrong aperator with the correct ane,

wle: Caloulaty 2,362 x 1,945

Key

Canmment

enter 2.362

correct operator

overvirites

previgus Incargect

operater

1.858 entered

instead of 1.945

clears erroneous

entry

5 enter correst
number

=) 555408 answer

The clear key, ("¢}, clears the whote calcutation and display
when pressed after an operator (+, -, x, ¥, =} Itisnot
esmontial to prass (€ ) after (32, howsver, because any mew
number entry after [ = ] autamatically clears the previous
calculation and starts a new one.

More complex arithmetical operations can be carried out
using the brackets facitity, The Enterprise Programmabe has
¢ brackets, and these are opened and chosed using
net (01 respectively. It is important 1o remember
that an arithmetic operator must be used hafore any brackets
are opened — none are implied.

Commen:
enter 2

open brackets
enter

enter 5
ciase brackets —
3+ 5 calculated
answer




Note that the elosing of 4 bracket completes the caleufation
within that bracket.
2

Exenple: Caloulats *

T+
Ky Goma
32
K3
3
£ (23
(T open brackets
i
5
[B§] ] close brackets
4+ 8)
=01 answer

s

open brackets 1

agen brackets 2

close brackets 2
{4 +35)

close brackets t
3«14 15}
answar

[

The Enterprisc Programmabie has an atomatic constant,
This aflows repetitive operations to be performed without
using the memory, and withput nesding 3 ‘Beastant’ ey,
Fxampla: Cateulate 22, 22, 2%, 2%ete
3 Comingnt

2= 27
242x2=7°
252x2x2- 2%
47924202 =

Tha constant had taken the operatian x 2 and gerformed that
cajculation each time The = Jkey was pressed. This happens
with all four arithmetic opetators.

Example: Canvert $1.50, $2.30, 335, $50 inlo pounds i
£ = 5

Display Comment

15 enter first number
15

1.95 constant
7.6323—01 $1.5=£0.77

23 entersecond number
11784872 $23=£1.18

5 enter thivd numbar
17948718 $35 = £17.95

50 enter fourth number
25647026 $D0 = £26.64

Exapmple: Canvert 36 ins, 23 ins, 100ins, inta centimetres if

tin=254cm,
Key Display Comment
5 35 First number

35
250 254 constant
= 88.9 35ins = 889cm
23 23 secand number
=) s8.47 23ins = 58.42cm
100 100 third number
=) 254 100ins = 254cm

Note that in every case the automatic constant is the last
number entered befare the (=) and its preceding operatar.
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to: Galculate the area of a circle of diameter Gem.
b

- . & - 2
“he tunctions 1/x. x2 and /X operate on the number in the Tie area = ar® = x 2.5%¢cm
display. All these functions are “upper case’ functions and Key Comme:
must be preceded by keying{a 25

7 2

ORI N
497 Catoutate |- (&3{7=]
Digvay  Commone 3

ZJEJ 31415027 @
=

f 16634954  answer 18.63 cm?
Q1 answer

$t is possible to exchange the numbser in the display with the
tast partial answer stared in the calculator. The exchange
function x w y is used o do this.

2
Eramie: Coloulate T

1R @Y gnewer 3+8
ey Display Commen:
11 was necessary 10 use the = | key hefare 1/x was used so 3. 3
that 4 + § was not calcutated. Remember that these N {+] 3
functions work on the displayed number and do not 5 5
complete any arithmetic operation, [E3 8 B3+5
2 2
A=) 8 exchange 2 < 8
= 25 01 answer

) The axchange function allows calculations to be made
3 without use of brackets or memory. This becomes imporiant
when programming o calculating complex functions.

32442

answer

Ceinment

Vi

vi
N

! answer

The constant pi is displayed when the (7] key is pressed.
The value of pi used is 31415927,
1"



Jemnary Functionsston.retn, M4 n

The ise Prog has seven

tmemaries. Three keys, including (&), are pressed for eacn
memory operation. The first two define the memory
function, the third the memary acldress or aumber.

Exsmple: Store the number 1.35 in memory 3

Key Dispiay Comment
1.35 1386
LQJ&] 135 initiate memary

function —~ Store
3 .35

To display the contents of a memory a similar key Sequence
is required.

Exampie: Clear the display and recai! the contents of

memory 3,
Key Display Comment
o Ctear Dispiay
a initiate memory
function — Recall
135 define memory

number — answer
Dispiayed pumbers can be accumulated in an addressedt
memory using the M+ n key.

Exarpie: Convert 3 miles, 10 miles and 50 miles to kito-
metres and sum the resudts in memory 0. {1 mite = 1.6 km)

ey Display Comment
3
3
1B
a8 first conversion
48
48 Store 4.8 in Memory 0
10
i second conversion
1%
16 Add 16 to memory 0
50
B0 third conversion
80
] 80 Add 80 to memory G
s
a0y 4]
a 100.8 accumulated answer

Note that the memories are numbered from O to B,
12

define memory ntmber

Exampie’ In the following tabie it is necessary 10 totat a set
of numbers in both the horizontat and vertical directions.
{The use of the memarics tan maka such calculations
relatively easy.!
2

= 332 124 5.8

b 204 63 28
e 103 133 155

Totals for columns A, B and C and rows a, b and ¢ arc
required.
Ke:

v Display Comment
332 332
w(’%} 0 332 First number of Za
T stored in Memory O
(£ 33.2
204 204
204 First number of Zb
stared in Memory 1
53.6 {3324 204)
103
103 First number of Zc
stored in Memory 2
839 A
124
124 Second number of Za
stored in Memory O
124
8.3
8.3 Second humber of Zh
stored in Memory 1
18.7 (124 +83)
133
132 Second nurnber of Zc
stored in Memory 2
32, =8




Therefore

Disptay Cnmment

6.3

6.8 Third number of Za
stored in Memary 0

58

2.8

23 Third number of $b
stored in Memory 1

98 8.8 +2.8)

185

5.5 Third number of To
stored in Memory 2

251 P

524 Za

295 Zb

321 Zo

the sum of column A is 3.9
the sum of calusmn 8 is 32

the sum of column Cis 25,1
the sum of row ais 524
thesumofrow  bis29.5
the sum of row tis39.1

s

wie funcilons. log. antilog, i

Logari thms and sntilogarithms to both base 10 and base e are
directly obtai ori the Enterpt : A power
function, ¥, is also availabfe. Al these functions are “upoe
case” and the (A ] key must be pressed before the funeeon,
As with the algebraic funetions the log. functions operate on
the displayed number onby, except y* which has special
entry key sequences.

e Caleutate fog 5, log 0.3, in 12, fn 0.05

Key Dgpiy Cormnent
5 5
g
[T NED] SOl answer
63
Py
(2} 52287 D1 answer fthe log of any
aumber less than 1 is
negative}
12 12
rayn 28400 answer
0.05 005
SRR 25957323 answer (the log of any
nurmber less than 1 s
negative}
£xample: Calculste antilog 0.5, antitog { +-7.1), e*% ™1
Key Display o
28
&5 answer
7.1
sidion
-G answer
32 2
@@ 2452253 answer
X} o

2U4E2 - 07 answer




As the log and algebraic functions operate on the display
“chaining” is possible.
Example: Calculate e+ ev'2

Key Display Commert.
2

\Q@ 33333 ~01 %

@{rz} 13958124 s

&3 13956124
2 2
&

14142136 2
@@ A113z508  e?
= 55088623 answer
Brackets can be wsed with the functions also.

Exampte: Caiculate 20 {1 + e¥2)
Display Comment

5

oW

4.48168321 o
54816891 1+e¥
109.63378 answer

1 was possible to have sofved this problem working from
inside the brackets first, However, in a complex problem
it is often more heipful 1o calculate in the same order as
writing down.

The power function, y*, nesds two number entries. Con-
sequently, this function acts like an arithmetic operator
and compfetes any previous cafculation when i is pressed.
It must therefore be used at the beginning of a calculation,
or to complete a partial calcutation that will be raised to a
power.

Examnic: Calculate 25°7,3 + 2°
< Bisolay

Comment
enter v

enter x
answer
enter y

enter x
2%

answer

i the above axample had been keved as 3/ +{ 2/ y*/ 3f = the
answer would be 125, which is 57 i.e. (3 + 2}% and is not

what was required.

“Chaining” of functions is possible.

vs
Example: Caleulate e *2
Display

a0 MW

5
1118034
& 71706.739

Lomment

3+2)

@3+

answer

Note that the (= key was needed before o~ was used. This
was because the e* function daes not complete any pending
operations, and operates on the displayed number onfy.

The automatic constant can be used with y*.

Exmpta: Calcutate 155, 235, 335, 435, 5% ete

Key Dispiay
1 1
[N 1
35 35
=) i
F 2
(=) 11.313708
3 3
= 46.765377
a 4
=) 128
5 5
=} 279.5085

Lamment

Tirst answer
second answer
third answer
fourth answer

Tifth answer



The trigonometric funetions operate on the displayert
number only, in the same manner as do the log and algebraic
tunctions, The Enterprise Programmable operates in degrees,
but has the facility ta change degrees inta radians and vice
versa.

Caiculate sin 30°, cos 1357, tan 350°
Disntay Commy

sin {1107}

91 answer

- answer

- 17832
LY
TG

answer

93952 -0l answer

To cbtain the inverse of a trigonometric function arc is used.

Thisis an “'upper case” function; however the
needs pressing once for the whole operation.

[4Tkey oniy

ctan 10,
wnt

answer
answer

]

13

842 7 answer

ie: Convert the following angles from degrees to
radians, 100°, 25°, --31°

Conmnnent

answer

3t answer

01 answer

To convert from radians te dlearees arc is used.

Example: Convert 1.5 rad, 2.3 rad, —10 rad, to degrees
Display Comment

1.5
85.943669 answer
23

23

13178029 answer
10

=10

=10

—572.95773 answer

As the trigonometsic functions operate on the display only it
is possible to chain such calculations.

Example: Calculate sin 30° + cos 40°
< Display

Cameent

A7) 5 01 sin 30°
o1

0 e
&(s] 78604 -D1  cosd0°
= 12660544 answer
Sxampler Caleulate @87 (= 0.3 radians), logsin 20°
oy Display Comment
03 03
@mE o
il 17.188734 0.3 rad in degrees
e
vy} 29552 ~01 sinD3°
@™o 13438252 anower
20 20

@&] 34202 —01  sin20°

[Py ER) —4.653¢ 01 answer

20



nput ranges, ascuracy and error indication

Any attempled caleutation that would result in an answer
wutside the range of the calculator, or an illegel algebraic
aperation - dividing by zero for example — will resuit in the
display of "Error’’, The input and output range is
9.8998059 x 10% > {x > 1.0 x 1079 An “Error” indication
witt therefare result from siternpts to use any of the
Tunctlons outside the range indicated helaw,

1ix Isp> ¢

B Ix[ =< 9.9888 x 10°°

NS >0

% ¥ 2> 0 |x} is such that any answer is within the

normat working range.

Inx, log 0 < x =9.9999999 x 10°

sin, cos 0° < |x| < 8989°

an 0° < |x] << 8999° but not multiples of 80°
arcsin, arc cos 10739 v < 1

arc tan 0 < ix] <9.95999989 x 10%

antilog 0 ixi <99

er —227 <x <230

“Error” in the display indicates thay the caleulation has heen
aported: all pending operations are cieared and the calculator
I conditioned for new emries. The next keystroke clears
“Error” from the display and enters the number or fuhiction
normally.

The Enterprise Programmable is generally accurate to + 1 in
the eighth digit within the ranges above. However, the
accuracy becomes less very near the range (imits indieated,
aspenially for the trigonometric functions. For example, the
user Is expected to make allowances for some inaccuracy in
sin 0L00T or tan 89.898.

P,

PART 2 — PROGRAMMABLE OPERATION
Tntradustion

Programming is sssentially a very simple exercise. Basicaliy
as apptied 10 a calculator sch as the Enterprise Pragram.
mable, it consists of getiing the calculator 1o remember a
series of key strokes, so that it can work a problem out by
fnsefi.

The type of programening used by the Enterprise Program-
mable is very easy to use, and bears fittle resemblance to the
more i farms of ing used in )

When the caleulator is put into the program ‘mnde’ each step
that is keyed in is remembered by the machine. To enable
this to happen, aach remembered step is given 2 nuraber —
the step number. This allows the calculator to go through a
program in the right order. The Enzerprise Pragrammable has
80 steps —— numbered from 00 10 79, Once the caloulator has
reached 79 it yoes back to 00 autornatically. If nat told 1o
“stop’ then it would count from 00 to 79 continuously and
naver stop! C ) ‘stop” d

is stored at step 00. This leaves 79 steps avatlable for
programming.

Any ‘upper” function key will only take up cne step, as the
“upper’ function command, A, is ‘merged’ with the
function — thus saving considerable space.

Modes of Operation

The Enterprise Programmalite works i two modes, When
initiatty switched on the calculatar autematically goes into
the “cafculate” mode — and thus needs to be informed when
apregram is sbout to be entered.

Program mode

Two presses of the (A& | kay are it that is needed to initiate
the program made. The display Wit then indicate the step
number — and & code on the right that indicates the
instruction stored at that step number, Uniess instructed
otherwise the calculator will aiways start at step 00

After entry into program mode each keystrake made will be
stored by the calculator, the step number ‘stocking’ on by
one with each keystroke entered. All step numbers have two
digits, those below 18 stardng with zera ey 02, 05,



Reversion to ealculate mode

The calculator will revert back o calculate mode if the
key is again depressed twice. In the calculate mode, normal
rmantsal operation i possible regardless of any program stovad
by the calculator. However, if any of the program control
keys are pressed, manual operation is suspended, and the
program takes over.

Keyboard functions and disptay format ~

programmahble operation

wunstop  in program mode:
Enters a ‘stop’ instruction
In caloulats made:

ates progrsm

step I programs mode:
Steps program through, onz step at  time,
for ehecking.
In caleviate mods
Aliows 8 celculation, under program control,
10 be stepped through, displaying partial
angwetes.

back i program modet
Steps prograrn backwards, one step at 3 time,
atowing corrections to program.
in caloulate mode:
No operation.

goto In program mode:
Instructs program 1o jump to the step number
foltowing the ‘goto’ instruction
In calculate mades
Instructs program to jump 10 the step number
following the ‘goto” instruction.

gaifneg  Inpragram mode
Instrucs progran o jump o the Step number
foliowing the ‘go i neg’ Instrictian if the
partial answer is negative,
If not, the progrars continues operation, ignoring
the instruction ard step number.
In calenlate mode:
No ogeration.

NB If runstop is keyed during the operstion of a program,
the program will directly enter the calcufate mode at that
point, Le. it halts execution. During the execution of a
program, no data entry is allowed whilst the display is off.
This indicates that a program is being executed.

3

The display format in program mede consists of three

sections.
TUTT

Tt TFL ii Z-
“The digits on the far feft indicate the step number, in this
case step number 11. The middle digit, Indizating F shows
that an upper case function has been stored at step 11, and
this function has a code 32, which indicates cos.
For reference the codes are given below.

function
b
goto
i
il
&
9
k3 D=R
4 e¥
5 antitog
[} v¢
- x
1 in
2 iog
3 5. NES
+ 54 M+
[ 8t x
JeE 62 *»
c 63 v
= €4 X <ry Fed

{Although these codes seem random, they are easily lsarnt —
and the user will soon become famitiar with them}.



Using @ pragram fram the library.

“The simplest method of using the Enterprise Programmable
is to take @ program from the extensive library provided. For
example, the program on page 33 calculates the day of the
week for years between 1800 and Z160.

Impor@nt note:

n the Program Library the names of some of the funciions
have been abbreviated as follows:

abhreviation function
sto stoa
el rcin
M+ M+
afog antilog
n Inx
gin goif neg
run un stop
stop fun stop
( {t
¥ i}

No reference is made to the (A& ] key. Remember to use it
when the upper gase of a key is required; for instance, for
fgin! key (&) fom)-

To enter this program the program mode is initiated by
pressing [ A& Jtwice, Once this has been done, and the disalay
shows 00, the program is entered by pressing keys in the
sequence shown in the program !ibrary. In this example, the
Key sequence is:-
sto/O/stop/stol1 staplstal 2l 1/—~/3)=/gint2/2/ +/4)got0]
I I 20l IV3I02] 1R6 1674 (A TEE T TREID]
—/ A/ JERS TEESY+ I fech/2/x /1 TRE 12ISIM—F 2T+ vel]
O/+[7/=Igin/6/B/+-1) 186 VEE /O/—{11 16€/ TEE/Of=

Once the pragram has been entered it is possitiie to check
that no entry &trors have been made.

Checking a library program.

The calculator is instructed to seturn 1o the caleulate mode
by pressing (] twice, The caloulator must then be told to
go to the beginning of the program sa that the program can
be checked. This is achiaved by keying goto/0/1. (The key
sequence goto/0/0 will insert the balt instruction t 00, and
mecessitates the use of runstop twice to start the program the
first time itis used. The key sequence gote/0/1 avaids this.}
Next the program mode is entered again by pressing (A )
twice, Now if ()is pressed the display will show the key
step number and the instruction code.

25

Example.
Key Display Comment

01 F 22 ston
02 61 a

03 12 fun stop
vs 22 ston

05 51 il

o6 F12 run stap
07 F 22 ston
08 52 2

09 F 23 rein

10 51 1

11 44 -

12 58 3

13 64 =

ete

I# a step was missed, i.e. keyed but not noticed, using the
back step function will allow the above sequence to be
carried out in the reverse order.

Key Display Cormment
{se) 09 F 23 vel 0 — net seen
kL 1 —not seen
=) 144 -
=) 10 51 1 ok!
@@ 08 F 23 reln okt
) 8 4
etc

Correcting a library program

If the above procedure has been followed and no entry efrofs
found, then the program is resdy to run. However, if 2
mistake is found then the program must be corrected.

The easiest way 5§ doing this is to overwrite the step that is
wrong. 1f this is done whilst checking the program it is very
simple. When the step cantaining the error is encouritered the
back step function is used o step the program back ane.

The correct instruction may then be entered. Assurne step 21
is incorrect: :

26



Corsment

3 - ok

an upper function
is indisated by
mistake —in 3

Dspluy

0 5 3- okl
EY step 21 now
correct
e} 2 5 okt

It the program had been stepped right through to 79, or G0,
however, it would be rather inconvenisnt 1o = twenty
timest The {6} key can be used here. 11 caleulate made is
re-entered and goto/2/8 keyed then the program will aute-
matically advance to step 20. I program mode is now
entered the display will read: 30 53. The correct
struction can new be keyed in. Any stops not ovenaritten
will be unatfected by the procedures shown above.

NB Always go to the step preceding the one that is to he
carrected.
Runzing

¢ program
\f the program has been successfully entered it can now be
tun. Calculate made must be entered first (key (& twice).
The fibrary shows the key steps 10 be entered — usuatly with
an example. it is afways useful 10 run the example shown, to
chrck that the pragram runs correctly, For the Univarsal
Calendar, the execution instructions show: day/run/month/
runfyear in full/run/tiey of the week. The black type is the
data to be entered, the coloured one being the answer.

1 the day of the week for 27th June 1879 is to be calcutated
the keying is:

27/run{B/runf1978/run. The display shows 3, i.e. a Wednesday.

The first variabte is keyed directly into the display. The

tun instruction initiates the program until a stop is
encountered. More data is entered at this point, and run

is keved again. The program wit! automatically return to step
00 because of the stop instruction permanently storad there.
New data may be entered as soon as any previous answer is
obained.

Al library programs operate in this way, {t is not necessary
‘to know how to program — or even how the pragram

warks — to use the librery.

Remember that abbreviations far keys are tssed in the
Prograen Library — for instance fgin/ for /o if neg/ — see the
list on page 25. Remember aiso to press @ first when a key
is to be used n its upper case.
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Writing 2 program

A user-generated program is one written by the user
specifically tor & salculation that is not in the prograr
library. it could be @ modification of one in the librery or &
twratly new prograrm.

As the Enterprise Programmable simply 'r bers’ the
steps that are needed in a calculation, programming from
“seratch’ is retatively easy. The first stage in the process is

o write down the steps needed to calculats the probism
tranually. Consider Py_:_hagcras Thearem as an example. The
formufaisc = . ¥ this was ealcutated on the caleu-
lator whilst in the calculate mode the key sequence would be:

enter afx?/+enter bix?/=h/%

As any variable is treated as input data the program must be
stopped at that paint to allow entry. This is the only thing
that makes the key sequence different frons that in caleutate
mode.

‘Thus the key sequence for programming the above example
st

Afprog/x® {+stop P [=R/X

The program mede is entered vsing the A/prog sequence. As
the Tirst variabie, a, is assumed to be in the display a stop
command is not needed. Variable b is entered whilst the
program is stopped by the stop instruction. The program
will run through to step 0D s any unused steps are auto-
matically filled by code 01 — which is & ‘no instruction” code.
However, the program execution time can be shortened by
teliing the prograrn to go to 00 after the /%, As the program
then only takes 9 steps, time is saved. The program then
becomes:

A/progix® f+frun stopfx3/=A/x fgoto/DI0



Shecking @ user program

The procedure for checking a user-generated program s tha
same as that for a ibrary program. Taking the example
above, the check routine wauld be:

Ky Dispiay Comment
Ny @ ravert 1o calculate
mode
{melon 0 set step counter
] to 00
A){a) 00 program mode ~
step 00
(me) 01 F 62 e
(o} 02 54 +
b WQF12 run stop
=] DA FE2 =*
() 08 84 =
(=] 08 F 53 N3
=) @ 13 goto
() 08 6] o
)] 05 51 0

If the above sequence is obteined then all is correct.

Correcting a user program

The method of correcting a user pragram is identical to that
for a library pragram, and is giver on Page 26.

Running a user program

A user pragram is run exactly as a fibrary program. However
he step Instruction in the calculate mode is useful for
checking user pragrams, as the partial answers at various
steps in the program are usually kaown.

To check the ahove program witls this methad it is mocessary
10 go into the calcutate mode by pressing & twice, and
setting the program step to 00,

if data is now entered from the keyboard, and the step key is
pressed instead of run stop, the program will be executed
one step at 3 time.

Key Displuy Cormrnent
r‘]ﬁ] o enter caleulate mode

fors] [

) o

0 o goto step 00

3 3 leta=3

£ 2 enter 3

[e=) 9 i

=) 9 o

4 4 letb =4 {stop
command herel

(=) 4 enterd

{=m) 16 e

(=) 28 32447

=) 5 VITR

Each partial answer is correct, therefore the progiam is
gorrect. This ability to step through the program execution is
one of the major of the i LIt
For a simple example, like the one shown, this is not really
evident, But if a more complicated program were tsed as an
example, the power of this facility would be seen.




3nce the progran is correctly entered, the data required may
ne entered. The procedure is identica! to that on page 25,

3

caleulate the following using the program above,
AVITZT 33 b VI TP o VEOTTF G022

{Assurne that the calculator is in caleulate mode)

Display Comiment
a
0
o go1o 01 (avoiding
run stop at D0}
1
1.21 11°
33
3.4785054 answer a)
1 07
o7y
answer b}
(0.015°
2238007 answer ¢}

Programming technicues.

A series of worked examples will iliustrate some of the tech-
nigues used in programming a calcutator fike the Enterprise
Programmable.

As we have seen, a program is the sequence of steps needed
10 parform & cafculation. This sequence can be fearnt by the

ang performed automatically, with pauses to
enter data for the prograrn or to display an answer. The first
stage in writing your own program is to asrange your problem
in a caloulable form bearing in mind the capabilities and
requirements of the machine.

it is therefore useful to rearrange an equation so that the
Igast number of steps are used in the prodram, This makes the
execution time quicker -- and thereforc more accaptabie.

Example: Write 3 program 1o calculate tanh x, and calculate
tantx for a) x =2, b} x =

. ¢

The equation ta be wsed is tanh x = -
e e

it would be possible to caleulate tanh x directly ~ but this

would involve calculating e* and e~ . The equation can be

rewritten as 1~ . This is far easier to prograrm: -

2 -
& 41
Alprogii=fe* F+I1H 2% < yi~=1/=]7 i~ {qotaiGla
{The canstant is used to generate 2x}

Thas for sy x = 2, b) %
Koy o
pron

{alia) 5 enter calcutate mode

(Cld a
5 s

3.6andc) x =1, the results are:-
Comiment

avoiding halt at 00

answer a)

answer b}

answer ¢}

It is also possible to combine two calculations inte one
program, especialky if there is common material. A typical
case is a program to caleulate the area and circumference of 3
circle.
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Zxarnpie: Write a program to calculate the area and circum-
ference of circles with radius ) 3cm b} Scmc) 10em.

The two formulae used are

circumnierence = 2nc

area =grr*
The commnn factor is r. f the circumference is calculated
first the area is then found by the relationship

i fere,
area ~ (c;rcum & nce\ r
\ ]

The program for this is:
Afprog/sto/ 1/x/2/xin/={stap/*/2/x/reli t/=lyato/OG
To calcutate the required areas and circurnferences the key
sequenices are:

Display Cormment

0 enter calculate mode
a avoiding halt a1 0D
3

18.848556 circumference a)
28.274334 areaa)

5

31418827 circurnference b}
78538818 area b)

10

52031854 circumference c}

31415927 areac)

it is possibie 10 take this program one stage further and
develop a single program ta calculate the radius, area or
tircurnference of a cirele if only one out of the three
variables is known,

In this example the goto instruction Is used to partition the
program.

The formulae used are:

Each calculation is pragrammed in turn and exists as a
separate segment of the program.

Thus if the circumference is needed and the radius is known,
his calculation is performed starting at 01. Similarty, if the
area is needed this calcufation is performed starting at 10,
30d 50 on. The program then bevomes:

C =2

Afprog/x/2/xix/=/stoplgato/0N . . .
/ol

=fstop/gotof2/7 . ..
L Hwl= AR stoplaotol3(7 . .. E 5

- xlAIxfrl=h/XIstopfgotofaf5 ... C=vdAr
{Sew sample program section, page 42}

Thus we can now solve the Toflowing:

Example:

Calculate a) the area of a circle if the radius s 2cm
b} the circum ference of a citcle if the area is 20cm®
¢} the radius of a circle if the circumference is 30cm
d} the area of a circle if the sircomference s 25cm
&} the circumterence of a circle if the radius is 5em
1} the radius of a circle if the zrea is 35em?

Koy Display Comiment
o
(AJ(A] 0 enter calculate mode

[ 10 o

2

goto 10 A =me?

(A30%) 12566371 answer 2)

ﬁ
o
[~]

[aon) 45 v goto 45 Cw=/Ahr
20 i
@) 15.853308 answer b)
8 G
(=118 [ gow18  r=Cf2w
30 30
i) 27785452 answer ¢}
) o
{omy27 o goo 27 A= C¥4n
25

(A}
=]
(=) 01

5
i g1en

A% IBEIEG

answer d}
gote D1 C=2ar
answer e)

goto8?  rVAl

answer f)




Another cxampie, shawing the use of bath the ‘goto” and

“g0 if neg’ instructions, is the solving of quadratic equations.
Ini this case the expression (b7 — 4ac) must be investigated by
the program. | the cafculator is 1o soive for both real and
Imaginary roofs, a separate memory must be alioeated for
each answer. in the program below, ane root is put inig
memary 1 and one root inta memary 2 if the roots are real;
if the roots are complex, tha real part is put inte memory 3
and the imaginary part into mamory 4,

&xamntis write a program to solve a quadratic equation and
frence solwe a) x”+2x —1 =G, bl a2 + 2 + 1 = 0,
RECES PR ]

- b2 /BT ot
2a

The equation x =

IS re-written as x B /{7“2 <
re- sx = 22 s ThY e
“ 25 A Z) Ta

This aliows the program to be written in foss number of steps,
thus

A/progfsto/Ofstop/sto/1 fstap/=/relf6) =/stofB/rebl 1/ frcl/
Of-/2/~1*1 . [SOO/3/x7[—/veh [5/=/gin{6/31/Fst0/04+ frel/
3/=/stof 1 irel/3/—frct{a/=/srol 2/stop/garalO/ [*1 - AfR(stal
4/0/stoftistoi2fstop/gato/0/1

1t should be possible to write this program using less steps —
bt the above pragram shows the simplest method employed
for solving the problem,

The problems pesed can now be solved:

Commet

enter calcutate mode
a

entera

b
enterb
3
enter &
x

Xz

Display

[T

;

{4
@ihs -

the answors are therefore:
x; = 041423, %, = —2.4142136

ab
bl
c}

Xy T Ky =
%y =—1+ 14142136, x, =

enter
3

enterb
c

enter a
b
enter b
¢

} no real roots

real part of complex
roofs

imagirary part of
complex roots

1-j1.4142136
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PART 3 ~ SAMPLE PROGRAMS

1n this section are five programs. Sorne are from the
program Ybrary, others from the text of this instruction
manual. Sorme explanatian of the program ie given, although
not if the program is simple. The user should read through
page 25 befare loading any programs,

FPoints warth rememberin

1. After finishing entering the pragram always enter
Crgote/G/1 befare the pre-execution or the execution.

. During execution always wait titt the display lights up

befote entering a new number,

1 yau make & mistake during execution, in general, you

must enter C/goto/0/1 and repeat the pre-execution and

execution from the beginning.

The sasiest way to check @ program is to 1est it with soms

numerical data for which you know what the correct

answer should be.

. A list of the abbreviations for keys used in the program
fibrary is found on page 25. Remember to key [ &) before
akey is used in its upper case.

[ERSY

Ed

=



This program finds the day of the
week given the date, It iy set for
dates from 1st March 1900 to
28th Eebruary Z100. For dates
Trom st March 2100 to 28th
February 2200 substitute 2943
for steps 5659 in the program.
For Western European dates from
15t March 1800 1o 28th February
1900 substitute 2581, for 14th
September 1752 to 28th February
1800 substitute 2471, For dates
before 1752 in England [ans for
some dates after that in other
cauntries) historical methods must
be used to find the day of the
week, because of the variatians in
calendars and the date of New
Year's day.

Exgcution

day/runfmoeath/run/year in full/

Jan =1, Feb =~ 2 e,
in answer Sua = 0, Mon =1,
, Sat = 8.

26/vun/12/eun/ 1976/

So 26th Decernber 1976 wasa
Sunday.

39

[

e

¢ = VaTE b

This program is explained on

page 28 of this instruction
bookiet.

Examp
Finde,ifa=2b=3cm

2frunf3/runt




P

WLE

| KEY | # [ KEY} #

THALT | 0O 40 This program is described an page
+ 1o 1 33 of this instruction booklet.
= loz 4z
This program computes thevalue | & |03 43 Gircumference
i o4 a4} |
of tanh x using the formula LT G = %or = 3AR
o 1 jos 5
wmnhx = + 108 asj  Armea
as deseribed an page 32 of this 2 v g; : 2; | A== CYrd
« :
booklet. ~ g 49| | Radius
example: T 0 500 | 1= Cizx = VAR
Calcutate tanh x it x = 3 = n S1{ + .
s +— {12 52 Execution:
goto 13 5B ja) g0 fhuniC
QL L8 ) gorort/0rrenia
(0 %51 7 (o) gotwABICHuni
s f 56 {d} gora/2/3/Crunts
7y 571 fe) quto/arT/Admunsr
e 581 () goto/4/S/AJrun/C
e 28 £8
BT 60 L5 not necessary if you wamt ta
21 611 | repeat the use of program {a}
27 62 to $tart again with
P 63l . @atolofl/,
| 24 643 | torepeat program (b), you need
25 681 . notreenter
% 66] | gotol1/of,
g; 2; y similarty for all the program
2 69 Segments.
SN 707 | The program segments on the
'3y 21 right can be used on their own —
32 72 it is not necessary 16 enter the
§ 33 73 entire program — only those parts
34 741 which are recuired.
|35 7%
tag 76
a7 77
; 3 78
H 3% 79




SERVICE & GUARANTEE

For guarantee details, please see Separate insert contained i
packaging.
The solution of the equation

ax?tbx+c = 0

is given by

This program is described on p 35
of thig insteugtion manual,

SN

afrunfb/run/efrun

for real roots recall memories 1
and 2

+or imaginary roots recall
memories 3 and 4

{remories 1 and 2 contain O if
roots are imaginary)

ample:
x?32x+3 = 0
1runf2/run3fun

rof 43 frot 243 /{raots fmaginary)
el 3= fred A)5.

Thus the roots are
— 1+ vZand ~1-jvi

738

NB A more “efficient” program is

X " ! 71!
given in the program library. :
| |
!
!
1§
i
I i !
| b1,
| {78
{ sio_|3% (795




