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ABSTRACT

: This guide, written for high school students in
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ITMPORTAKT NUMRERS

FROM THE APL COORDINATOR AT YOUR SCHCOL:

MY APL USER NUMBER: .
APL SYSTEM TELEPHONE NUMBER:

- TERMINAL SYSTEMS COORDINATOR TELEPHOMNE HUMBER:

IF THIS BOOK 1S FOUND, PLEASE RETURM TO:
NAME: - |
GRADE oR CLASS: 3 ”

“fj;Hbﬁé}ABﬁﬁéésaﬂjmjuWW;;mﬂﬂﬂgﬁéﬂﬂjm,”m”w”w”mwmnn"”N“W””mmu.qm“h””

HOME TELEPHONE HUMBER:

-+ FILL IN THESE BLANKS WITH THE CORRECT NUMBERS. WAICH YOU CAN -OBTAIN
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...-.Corporation, .. “the. Data ‘Division of the Southe
. Company, and the IBM Corporatioan.  Thanks, 'al

‘Additional
‘Cenrdinator,
-218° Pryor St

" OF ATLANTA;

- O
This manual i+ dedicated to the students nnd faculty of the Atlanta
Public Schools. .1ts purpose is to intrcduce .the use of APL/!&O bue”®
it should also interest the experienced user. -APL/360 is modular in
design, so you will find that you need learn only that portion of the
languagc required for a particular application.

The uses of APL/360 are limited only by your imngxnation, as vou uxll
soon learn. Your mastery of the language will determine YOur success
in the use of this computer system,

We hope yca Hill bencfxt from this book, and we invite your
constructive critgcxsm. o o A

Thomas J. HcConnell, Jr.
Director, Infornation Processing System
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APL - hHAT T

R£th now, a vomputcx sym;e* fs available for use by Atlanta hiqh

-school students (and teschera). 1f your gchool is equipped with this

facilicy, ask your APL-Coordinater fes, permissios to use it, and give
it a try. This book’ {s dosigned %o explain some basic¢ facts about

Cusing the computer. It will show'you how & g§t started, and you can

tske it “from there. You need not have hadfary special or advanced
mathematics inrtruction -- hasic math is plenty, If you have had

Algebra: or Geormetry, you're that &uch better oft. ilowever, no

matter what your math instructiorn, you can . arrually ~teach yourstlf
some real computcr prcqramminq vitg'only a xittlc practice.

| The syaten used by the. . Atlanta schools is called a remote
torminal system. This means that' your cennection with  the actual
contputer - (located. in downtown Atlanta) is made from some distance
awpy with a torminal, which looks like a large typewriter. Standard
phone lines carry, the conndetion -~ in fact, you will ‘use a
teaephone, or patagst, to call' the computer and conncct“thﬁ
tetminal - Lo ' ' Y

uecauno the computer doesn' t understand English as yau knou it.
you wust use a special language. The particular language you will use
is called APL\360. The APL atundn for A Ptoarnmming Lanqnaqcz the 360
for the -type of computer you will be¢ -~ connected with: an ° IBM
Systen/360.  You will find that APL is similar in many ways to your
ragular arithmetic. the, symbol, for ‘8ddition s +; for divlsion, ]

ete. uﬁucver. lt is also difterenc in some ways.

The APL kayboard (figure 1} is dqaiqned like a regular typeuriter
keyboard. Hotice : that the normal alphabct keys type letters in
unghifted (lower . case) position only. and thesc letters - are
italicized capitale: ABCDEFOHIJELNROPQRETUYRYYZ. When shifted (upper |
case), the. keys type only symbols or punctuation. The number keys are.

"in.the same-position as a- requxa: fypcwrxter. but tho numeral 1 isf

distingnishﬁﬁ trom ‘he leet £ I or. L

_Ibase natice especially the Keys- on. Eﬁe righz mnzked ATTR !atﬁen- 1
tion) .and RETURN. Also, the OM/OFF switch is located below the
‘) : evou will use these three kezs often. Ll
g oottt /'Mt'd/ o i B
R £ Bl ordet to make - -the. conncction betueen your tetminnl and the

. computer. youﬁmuat go: th:ouqh a procedure called SIGN-ON. . To perform
Qv niqn-cn ‘and’ begin a ‘session with’ the»computar there. are certain
‘steps you must’ follow. i Before  trying-'a’ sign-on. ask 'your - APL=-

Coordinator ‘for a“ aign-ou accouar NUMBER." Read the" instructions below
once completely so ‘that you will have some idea of what- to do. Ycu

‘don't have to: ncmorlze ‘the 1nstructionz \==.. jast be famxliur with

them. Follow ‘them ‘exactly’ “for 'your first few. aiqn-on 8, at. least

until: you get the' hang ‘of-it. If you make a ‘mistake, don't: orrz

You cdn t hutt APL, - Simpxy aeart ovat and try'again. (sQe 9.55)

;1.y‘¢xnaere paper nto the terminal. anse whatever paper your
" . APL=Coordinato ‘ il :
-24. - Slt. comfortably: at the terminal uﬂth the dataset (

... teleghone) within reach. . e > S
: The suitah 18

1 i
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Look over on: the lefe side of the terminal (not the
typewrleer part -~ e desk - or table parct) and find the
switch marked LCL/COH. Be sure it is switchod to COM, Some
terminals say LOC instead of LCL. - In local (LCL or LOC)
your “terminal is a regular typewriter!

Pick up the telephone receiver on the dataset and press the !

button marked TALK It will stay down and you will hear a
dial tone. ~{ ,

Dial the computer number: ’ . I1f you hecar a
busy-signal or -al click ~and no other rezponse, either the

' telephone lines are full or the computer . £8 DOWN.* (not

available). 'If you hear a ringing ‘and no answer, again the
computer is DOWN. Y~u-should try again later,

When the computer answers picrerly, you will hear a hich.
piercing “tone in the receiver. When this happens, press the
DATA button on.top of the dataset firmly and it will light.
You' may then hang up. If the data button doesn®t 1light at
all, check vour celephone conneceions and the power line to
the dataset.

When the DATA button has been pressed, the keyboard on the

" terminal will unlock, permitting you to ‘type your sign-on.

To do this,,type a ) --"right.parenthesis --  followed by
your account number. (Do not put a space betwaen the riqht

‘pa:anthesis and the number,.or between the. digits of the

 number!) When throbgh typing, press the RETUKN key. This
"will -move "the type elemont back to’ the margin, will advance
- the paper ona’'line, and at' the same time will send the line

you just typed to the. computeu.

199999
' w\
1f tha compute: s xespouse ic IWCORRECT SIGN-OR, check to be

sure you typed —correctly. The computer will hold the

connection ~about 10 seconds for you to 'try dgalnbefore you

must dial the numbeg ‘again.  If the' response 'is ~either
HUMBER IN USE ‘'ox " NUMBER NOT IN SYSTEN, ask- your ‘APL-

Cootdinator for assistan¢e.w 1f the computer receives your

sign-on: ‘proparly, it will. type ‘out’ gome' information about

the time and the: date of the. sign—on. and ‘below that it will
type’ the nqme ot the computer nystem. Rote the cxanple e

below:
‘ )99999 - ' /
903).10.41.30 05/07/70 ALGEBRA

~ mp L 7367 o sxpasss

%
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1. Typc VOFF nnd press the MBTUR!! key. Wait uneil the mttcr :
prints sone infomr’ionhbout the tlm you were coumec\te\..
etc. :

2. When the computer stops. p/rlnting. turn . the usminu GN/OFF
switch to Orr. )

, At this point cha:n i- -omthlnq that should be atrossed for all
- baginning users: the APL. terminal syseem i ideal for Jearsing
because there is no § that you can damage anything by typing on the
1:0?111101. ‘The worst that can- ‘happen £s:a simple error, which has no
‘effect on either. teminal or uter. - Foz these reasony, wa umn
- students to go ahead and "sxpezlment” -- try some new things. It'a
tho best way to" leaml e e R ,

HESSAGES BETWEER USERS

R

If something goes wrong, uhﬁch you do not undcnnnd you: can send
a msugo co r.he opcuto: temmal downtowne ; o ,

yous: )OPRII ARy 1 LIng NS c @éﬁ(leave ono spacc between
APL: SENT R : o coaaand and- your msamu)

- When yon hit thc mum key tM Wtct nspondt attar 2 alight '
pause with sgar’, maninq ithe ‘message _has . been. typm' out on the - -
'-'-aperatox: temtnax. wa mtinua vleh your amrk.. ‘ :

v 1,
'

You c@n aluo leam lmo che u uﬂ;m aPL by tmluq thc systnn

comnd: ‘
K" °
you: — )PORJ‘S e ‘
APL: OPR OFf == > (this is the operator)
001 WGA™ - “ ‘ S
003 UAC
005 GAT

. To send a. mnnqe to amone. Lirse und out thoit port number
(it changes each 'time  they nign on) then type }NSCN & apcoe, the
- port: mmbex, anothe: npnm. md ‘then  the' uch. ‘ Onea you hit
ns'rm the muaqc SRR . :

S yows ~7‘ff"f”W,J0¢ss rarnsr
L= Mm:y mmr T B 1

- éhc roaponsq is_ SEnr” nt.hough it may bc a whua betote-
!tcezl .- Ifiyou get: iupntien ‘and:wish to: contxmu ‘working,
82 33‘5# 5033' Ulll be xo-

- - -dhtinqul

‘ 5 ‘ ,ovc:yth&ngyou typc !umpt
]_utonl put 18- imnto rythi :

q:ixspma Eve ﬂﬂm
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BASIC FURMCTIONS - e
‘ APL  and - arithestic use  the same - aysbols  for sddities,
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you: -5 (hit RETURN)
APL:"S , ~

Dyadic operations involve an cperator with values on either side
of the operator, Dyadic use of + is, forEexample, 4+7. The + has a
value before ané after it. Monadic operation: involves an operator
with- a' ‘‘-alve only to its right. honadlc use of + is +7. The + has
nothing cn its left. B '

‘tionzdic use Of : gives the réciprocal of a nurber. The reciprocal
of 17.is° 1/17 (APL does not give fractions, but instead, gives the
decimal equivalent of 1/17). ' B

. : v
you: $17 (hit RCTURN)
APL:0.05882352941 ' ‘
DYADIC 7 HoMADIC

(dyadic=two) - (monadic=one)
operator oﬁfrator
14+ 15 4+ 15
T ‘ ‘ T s ,T .
value value %ualue

Therey is also- a monadic use for x, which you may learn from your APL
manual. {mﬁ L ‘ :

s
i

To write seven squared (7 ) in APL, wrlte 7*2 rather than trying

-~ to type the raised number. @APL has no superscrzpt numbers to use as

exponents. - The asterlsk, or star, is the power or: exponent 51gn.‘
you:. T%2  (hit RETURN) E
APL:49 |
SRS ‘ . o o ) 1
Seven times seven (or seven squared) is forty-nine.

J

you: 73w . T ‘l
APL:27 ‘ ’ ‘

APL has no spec1f1c ‘function to find the square root of a number,
However, the square root of %@}5 the same 'as ralslng 4 to the one-
half. power or, in APL, 4*0.5; _ . , .

you- : ui.s R ' L e o

The square root of four is two.- APL w111 also do other roots such  as
cube ‘root, . and fifth. root, allvyou have to'do is type, instead of 5,
the decxmal equivalent of the rec1proca1 of the root number.

_yquf'" e 333333333

APL;? L

: Combinlng several operatlons 1nto .one: step 1nc1udes ORDER OF

. EXECUTION., In arithmetic the. exponents are evaluated first, then the

multlpllcation and divisxon,‘and flnally, addltion and subtractlon.“

R



ORDER -OF EXECUTION NHAT ‘HAPPENS HHEN. -

APL does not t'ollow this order. géxclless of opération, AFL
executez from right t.o left. : .

ORDINARX AkITﬁMETIC EXECUTION

3Ix4+7

rultiplication o F
first . [33?]-0-7
replacement [3 +7-
addition = = ‘
last L 0Z=3
2pL EXCCUTION; RIGHT-TO-LEFT
T Axye7

o

right oPerati.on '

first . 3 @E L

N g;.'z;,; ] ‘xeplacet'\ént 3x @ : f
next opf"‘atic“"
‘to- the left Eﬁ]
‘-replacement: AR l 'k
~ana’ result.s E?]

b 80 if you forget the APL xigh*-to-left rulp, you’ could get a wrong
ansvex. Look - at: this exanple- .
} ¢

i

ORDINARY ARITHMETI(. E‘{E(‘UTION -

R 1+cx1x2 L . ‘ O :
dJ.VJ.s:.on first.- + 'x1x2 : , -

: replacement : ‘ (+2.,!_x2

imltip:.:.cation e
, next ‘, b 3+ x2

replacenléilt' 3+ [2] x2

'*mult:.plicatlon L R
- o repe led 3+ -

— replaccment 113-&‘ : ,\a
. E %!\«
:addition laat |

i

+ e
repl%cement o E% -t .‘
‘and results '




g
Y

 APL EXECUTION: - “TO~LEFT

3%1+%X1* ”
right operation » ‘ ‘ .
first P 3:142x E}Z :
replacement =~ 3i1+2x [ .

next operation . o
to the left 3+1+ [2¥3

replacement 3#1+ lﬂﬁ'

next operation .
to the left 3+ Wty

replacement 3+ B

’ hext operatibn' E_?S‘-w--» S S U

oo Y .

replacement .8 ‘ |
and results o o

ERIC

Aruitoxt provided by Eic:

Interesting, isn't it’ Well, there is a way to get the right
answer:. 'you may change order -of execution by uSing parentheses.

Whenever ( ) appear 'in" a line 'of APL, - whatever .is within the,
parentheses‘ is" executed first. (Execution inSide .or outside of’
,parentheses always follows ‘He right to ‘left .rule.) The final value.
found within . the parentheses replaces the: parentheses. Once all.

parentheses have been evaluated, execution continues right to left.

. 3*1+2x1’<2 results in 7 when using ordinary arithmetic execution)
.6. when using APL execution. ‘To make the results 7 when using APL
execution, use parentheses.

oo

(331)+2x1x2 : | | 3 -

1)] +2%1x2 execute within parentheses

[24]
o

Bl +2x1x2 replacement

after () evﬁ
execution conti
right eration

”replacement

.3+_ : { next’ 0peration _

‘J‘T:z': S to the left

3+ @ : replacement |

's;u j. ,‘:,f next operation o ‘ IR ot
‘fgj~~' Lo hresults : : | )
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“Faotorial" is a functiOn used in Algehra.” The factorial of five. .
is the same as S5x#x3x2x1. we factorial’ of <3 is 3x2x]. In 2PL, the
factorial of *© T v« The ! is  made with a. (upshift K), a
backspace, ar decui  point. (This is 'called  "overstrike".’
Several other Arui characters are also made by overstrikes. i

you: '3 (hit RETURN) {3x2x1)
APL:6

you: !5 (hit RETURN):
APL:120 by

To  perform operations 1nvolv1ng circles, a value for pi is
needed. The formula for the area of a circle' is . . To find‘
.the " area of ‘a circle with 'a radius of 3 inches: 732 . 'Pi is
approximately 3.14159265 and is unending.‘ In APL, Pi is provided by
the monadic symbol O - (upshift letter 0), read "pi times" Be careful
not to (confuse ¢ with the upshift J. the letter: o, or the numeral

zero. . ‘
o (upshift 0) called "circle or "pi times
° ‘\(upshift J) . called "small circle”
-0 - letter o - e
o— fgy number—zero
yo : 01‘ (hit RETﬁRN) }
APLA 3. 1u159255u/~m¢ -

: ‘No x 81 gy is needed because monadic o means pi times. This is'an
;exception wh4re the" multiplication operator 'is’ not rejuired, and‘ <
.multiplicatio, is implied. ’ : o

To find ‘the area of a circle with radius 3.

you-” 03*2 "f“'
. APL., 28 27“33188 . ' v
-Since ‘pi is a never—ending decimal, the computer approximates pi to
ten digits. Therefore, the answer involv1ng . is a ‘number  rather
'than a multiple of pi.

: To find the circungrence of a circle (cigcumference- ﬂd ) with.
.,diameter 6. ,

o You may use APL to select positive whole numbers at random. By
,typing 710 you are asking the computer ' to select any number between'
"(and including) and 10. It ﬁill respond with one. random number. ‘
,The is read "roll",. _ : . - ; . _
S S S S _ . S
ou.'ﬁ "?10';; SRS R LT " A

o The computer randomly selected the number 84¥rom 1 2 3 4 5 6 7 89 10

ERIC. T e

wll Toxt Provided by ERIC




Blimtiny,

Rl

SN A

Y

youzTe e P10
~ APL: 2 : . 3 {
- . é’) . ‘ ' ff;':* g’
This time, the computex ranciiuly selected the number 2. N
you: 2400 . , " ¥
APL: 792 E ‘ % - .
APL - provides’ several unigue ‘operatxonq. Thny  were - created 4
Lecause the cperations they parf?rm .are often useful in various

programs. b ‘
[6t4 takes the next whole number greater than or equal to six
In I rounds up to the next whole

divided by four. other words,
number. : ‘
you: [6:4
APL: 2 ' o
" ‘When you round

Six 61v1ded by four is one and one-half,
number , the next. largest whole number is two.

up this

. r1.237
2

[T.432

: " 0 .
f takes the “ceil1na" of a number and is employed monadically.

The Qppos1re of [ is L whlch takes thev"floor" of a number, the

v

next whole ‘number less than or equal to the number to the rlght of L.

you- _ La 764
.APL: 3
L3
3 ‘ : ‘ . ‘ ,
Lo1 o ” o

:’ 3» ) . ’ '
01 1s an- approxxmatxon of. pl.

Here you are‘roundlng down numbers.
S 3. 1u159265u When vou take the floor of px you come up with 3.
| L"a.2u5 e S o
Ty o B S ‘
. Dyad1ca11y, T takes the maxxmum of the two numbers on e1ther s1de
of 1t L takes ‘the’ mlnxmum. : ‘ , . .
Cowr7 EEEI o o
R Tooo o e
Seven is greater than“qui;fthe#éfé:e the ﬁeerling :¢hd§es sever.

:'ilali;.f




Y

“10.4 | "2.579
“10.n JE—

7 A+33 o e
' B«T19 . : ~
AlB ‘
33

Residue, an upright bar | lupshxft.M), takes the rema:nder,of a
division problem.

.26
4. 7705
.8
© 24 R . | °
1+ (The remainder is one). —

el

| LOGIC

&

‘instance; if you
equal to variableqa,

you? : “'105 ‘ - y . A
APLi 1 | MR

Tb‘gét the total answer and ‘the remainder p;?!ted out.

‘ you-‘”:‘ Liosfu

.~ yous 41105‘
APL' i - ‘

‘In APL there are ways of comgaring numbers (different from
of ratin on’ them,. such ~as | by addition,- subtraction, etc.). For
riable‘ A was larger than or
you‘could do’ thisl‘\ _

 “?§

8?“+1:-. 3 '

A<B



In each case the result was either a one or a
are. called logical operators
meaning as. in regular math)

< S = x = >

zero. fhe sxgns
(all have the same

If the statement using them | is true,

the result is 1. . If it. is false, the result is 0,One and zero are the

only. possible

Notice the £ollou1ng examples-

" A+Z3
L0
B+"10
A>A+B
1
5x(A=A4)
5
A=A
1

In the next to. the last example, the. response was 5
zero. This is because. you mu1t1p11ed 5 times the resqlt of 4=4.
A=A produces a one,,then you really said 5x1, or 5. .

}

SETS OF VUMBERS OR VARIABLEQ

f
Assume .you, uant to’ add the number 2 to several numbers, namely 3,

5, 7, 9, and 1.

‘2+3
-
u . 2+5,
"
2+7
9
] 2+9
11,
L2411
13 :

You can type in

2+3.. 55‘17 9 11

5 7 9" 11 13

-

is addxtxon u51ng a ve £ r.

i
|

answers you can get fromtuSan the loqlcal operators.~§gv51-~--

3

L/ ("

‘i

A vector is a series

not a one or
Since

of

WHEN T!PiNGfAfVE¢TORa»hiWA¥S‘?Ui‘ﬂipPEASf’oﬁE SPACE BETWEEN EACH

ELEMENT.

 When operating with veictors the computer
vector.f.r‘” B s Lo

responds  with

another



Tha Iut nnlbor is 5 becruse 6+ 7T ("1 is negative one’ -

- rempmber?) im 5. Or, if you wish, you may put the vectox on the left
- of the ope:ator.

L]
-+

3210 7148
98765

4s g1y fdivide @ach nulbe: .
11.25 1.5 by &)

/ ~

3
0.75

Here is another example:
it er example

1.2 .3 42
14 9 16

o When a vector appeazo on. both sides ot an -operation  sion, tne
operation applies to both vﬁ&toro, elonont by elenenta

The fxrst
v element of
: —respl;an:

dﬁement of the ~1eft vnctor
Hhe: right vec o g
(7).,)

(z)&is added to. the tirst‘

LE.GTH ERROR . ®

If you get this response, displnx each _vector to see what its :
‘contents are. Raissign on\/nector to- conform tn lenggg to the other

vector K
i £ac A ‘
zswaru snnon
F 3
1234
" ‘ c .
& 1.23 3 i ' W

Pem



C contains only 3 nunbera while 4 containa & numbers. "*t is

””1upoaa1h1e for the eouputar to operate on these two uneguar Xength
vectors. ‘You uust ehnnge the number of values in one of the wictors
so that the langeh of . one will equal the length of the other. Thenh
the computer can. operate ‘on than.

fo: 2368 . g L
AvC o o S , /

2% 678

APL is not: conﬁined to working with nunhera~ 'It” canf also work
with' letters, ~or | alphabetic charactera, uhich are not variables.
" These are called li‘erala.

Wt -

A
FISH
R 5 4 |
. C.'S. P O_UR:—: JRCIE T RO R UL S Qs e £ ._V LW i ,..'.‘.V..:,::f: ST Sl BT

28 , .

; Ao'izsasnuun'
8@45 ‘ o . {

FOUR -

1f more than one character is within the qnotes, it becomea a 11tera1
vector. Both of these are examplea ‘of 'literal’  vectors, A . was

e ”aagigggg the value of evetything ‘within the single. quotes, FISHERMAN.

. Every literal rharacter must be put within single qudfes.

) ‘To index a. literal vector (such ass@ and C), 1n other words, to
~rearrange aeIected ‘letters f:pm their. contents, - type the vector  name
4, a (lett braéket). “‘then’ the'number~o£\the position ‘of the
first- letxer, a blank, ‘then the’ second poeition ‘number, - and 8o on
until the aelection ‘is complete, thev cype .4 qnd tetutn-

A[a 5 5H7]

SEEM R

JAC(1:8 7 5] . : o ' .
PAME'; IR v : G b

- ERROR nEssAGEs R P A

. ; By now, if you ve had much time to use the compnter terminal, you
. - have - probably gotten ‘at: ‘least” s eral diffexent ‘kinds of ERROR
" REPORTS - (1n fact, ifiyou' ve . been trylng real. ‘hard’ ‘you:: ‘may . have qnttenwma

seven or: ‘eight!). Thxs 18:one of the” great advantages of. APL~ if

error 15“;nade,v‘the computer ' tells you what kind of exror. ‘not: iust

the. fact! hat it occurt

‘samp&e erxor reports may be of some help in«your use of

notation’ below is' exactly what the computer types out when the
‘:partlcular error occuts. ' L .

,varus snaan e'gg“ff7;¢Klv§:p:v

‘hsrwhen you try to,use a variable with no value assigned ‘to
‘ 5. and the

pd
L

XN

AT

. Rxght .now, ‘a’ " knowledge . qggme "of " the:
The APL

xtype 4+a, you will ‘get :a



s,

A+S
v . A+B
. VALUE ERROR

. o
A+Bi !
* A

SYNTAX ERROR.

Hhen the report Syntax Ettor is received, it 1nd1catea- that the
command was ‘poorly or incorrectly made. For example, if you - ‘had an

extra’ pazenthesis in a fo:mula. tha couputet replies with "a Syntax
Error.. -

((203)-%.5 |
S ((2e3)=u,5
i‘l ‘ A L oma

ooquh ERROR

‘TF you___get—~§_;ﬁbmainm_3z:ax;_1__£henﬁyon_hane_tzlcd_hn

_pgrfn:m_nn -
‘opetation that can' 't take: pla;e with the numbets ~you ptovided. You
know ; that': it isliiim ossibla “to. take ‘the’ square :oot ‘of ‘a; negative
number: . (ignorxng imaginaxy numbets). If you ‘try ‘it in APL, the
computer tells you that»it is impossibie_ do._‘ ‘ ,

PRI

9'0 5 :
.
uauarw ER non S
. 9‘0 5 . : ':“:\ ' - ;
"‘ ' A o ¢ : . - ‘ : ' . o TR

.anms PROGRANS

Programs are wrxtten ;o teach the computet to do”“cmething it

*

; changed to the definitlon mode by typingp.a
  “6“) followed by a- E ’



S 4
j ‘ ' o

mode can only be carried out in execution mo

&

P ROGRA.H:‘ Converting degrees in Centigrade to degrees in Fahrenheit.
' Use the fomule: ‘

C=§/9 (F-32)

i

il F@? ‘f'omu‘la must be written in APL.
'CONVENTIONAL . .
P32 i

c e ' . _ .
c=5/9 (£-32) 5 | CrStoxFa32
Now check carefully the order of execution
ngxt-’-az L : S C o o
5¢0% T : » =
5% E:IEEEZX ‘ next Operation to the left.‘ RURES

Th:.s is  not’ right. F 32 should beu multiphed by 5&9 v not juat
- nine;" Overidi.ng ‘the ordinary order of "’e_kecution is’ necessary. ’

: cw(sw)x;' )

Check order of execution aga:.n.

[EiaF-32 R S U

: SZI XF~32"
5/9 x F=38) o e
“/9*,m‘ o
) S/QWE_ ' ‘ I T

'rhx.s is the desired result.‘ The formula is now in APL.




i

Now type in the forﬁula, gsin? APL notation.-
111 c~(5f9)nr 32

When you hit . RETURN, you are . finished 'with 1ine onc.» The
compnte: types [2] and waita !oruyour instructiona. \

If at any wuu‘w‘ypu make ™ typinq ‘exrfor nnd realize it hefgre you
it RETURN. ba k”“’“e‘%o“the erzax. hit‘ATTN and retype the rest thc

ne- S e gt — .,', - i (e e

’ [5] "E“C T " '7‘~‘:u‘x.u-,\;A . N . =
- - . ;1, ’ A ‘ ‘ R . R
! . W ‘ # C . . ’ . . /

If. you realize your mistake g‘:g; you' havn hit RBTURN.. on the
.next_. 1ine,~insteadrm~:typing-whntﬁgoecwthexcfzypalew~then,;hc_nunhez-_
"of the line ‘which has ‘errars, type 'a’ ) . and RBTURH: the line is now

‘raady to’ be retyped completelv, like chiaz

[2] [1]

o You want the progran next to print the avaluntiou for c so tox
1ine 2 type c and RBTURN.g.s _ o L .

~ vascnass um"" ER 7{

w‘;want to - retuen 20
ords ¥ beg:lns “and-
type gnvehina in

e

I
B

“?rrun,~ first assign a value for F. our




- )
i
on le i
% -
. . o
. “ 2‘- 9‘."10& “ s ‘ . . . . A ' ' ) Do //,
N = BEGHEES R ‘
SR ) \r‘;n'wu ‘_ - C SR : ‘ Ve
esou. hc:c u hou -m m coan:t Bmul ulut at one ums //
R Tt jee2s2 A
; o oeenkes : o : S
Lt "1, 71711773 e :r: ’n-nn:: o /_‘ %
u yw usc d v.ctot !o: uwr&l vum ..... !ot r, vlu ...... gct/ mctcx
eowuud valuu :o: c l ; . I, : L I
:




. 2%} é*‘rﬂ"t"
LY | Hﬁ’&*’u&
oK : . _‘ ;o

gyres a~ar£at;,¢u: thu aﬁnignﬁa Vﬁ&ﬁ@ﬂ tds theve. vavisbles. tkag trw
vapareted by i Lecause T and 7 are nonotic CRAEACLETY | sxa & ared

‘ alphab . . Dutput for Aifferent: trw@ﬂ whstuutmra

~vaua,§n mmwummu4awsa;mmﬂquon; suw.awm wMW' ymwuwna ‘

!w':‘ ' IR Lo : i
_ CFARDEY R S " ,
S ij ?Es*f

‘ﬂuuij t hae
outpat :hz easier
. qumnm hslhmm and
. e ”MMdggx >

And. lhw 8. ﬁbmhl taads f

xiymawmu i <3 'S apmwa ha the
"M aAces mx m plm within the




ta

APL has an operator ¢ (the Greek letter rho) to .determine the
length of a vector, oX will yleld the length of X , or the number of
'numbers in the vector X. .
Y«1 357 9 0 8
pY
v

‘There are seven numbers in the. vector Y .
Write the program-

vAVG
[11] f*(+/X)TpX , .
21 v - R -
[y} v o o '

x+19 20 35 67 D
CAVGs L
v,35.25,- U o

Assume you have another vector of 1ntegers, Y. You‘debnot Wani

.. to average it by itself but you want to‘ find - ‘the average‘ of  al:

elements of’ X plus all: elements of Y You’ could reenter-a different

e};value for X: 1f you wish, :but if- ‘the. vectofs are long, typlng ‘inal:

these
eEl led
vertors -

.numbers; is. ‘a‘‘lot of ‘trouble. . APL: has an easy way.-to’ .do- this

ﬂgether 1nto onefs1ngle, longer vector.,“

tenation. .’ Catenating:vectorsiwith  a (comma) ‘puts " the

N



f e I sann 1 e 1
<a ¥ >
N

5

[ Y |

The right arrow means "go to"; step 4 says "go to step 2"

If you execute this program you will get endless numbers

increasing by 2 each time. . To stop this program,.hit ATTN and after
the computer types the line number, you type a right arrow' (+). Now
you are out of - the program.,

You need to have some way for this program to stop 1tse1f When
X reaches -a. ‘certain number, make the program stop. To do this you

must have a conditional ‘loop; in .other words, if X is less than =a
certain number,' make the loop again (make X increase by . 2),
otherw1se, stOp. ) .

., - A conditional branch 1q made of the "go to" arrov, the condltlon,,
- --and the llne number." g

+(XxN)/2

 N is the number you don' t want X to be greater than.

‘Ifwthe condltlon is true,’ the program w111 loOp, ‘otherwise tthe‘
program w111 go to the very next step., : :

e : o : s

"If (X<N) go to (+) step 2 (2) . But the APL order requlres that it

read go to (> 1f ‘the’ condltlon is true (X<N) ,step 2. ( 2 )._

.,...—w—v“"? '




To replace step 4 , reopen the program namef: TWOS :

VTWOS
(5]

the computer does not respond with line 1 because the first four
lines of the program named 7TWOS are already filled up. Instead of
entering line five, tell the computer you want to redo line 4:

VIHOS .
(5] Cul - ' o ‘ :
[v1 - | .

the computer responds with the llne number: you wish to :éw:iie and
#waits reentry. '

Cex<kys2

[5] v reenter execution mode. .

L L A N
To run this program, ‘assign # a numbe
name. ST : o

then type the program

Fe1s
THOS

1nto several dlfferent parts.




ERIC
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Aruitoxt provided by Eic:

to see. :or use one of these- workspaces, type YLOAD followed by a
space=and the name of the workspace you wish to see (remember you can
only =:see one at a time). You must spell the name =xactly as it is
shown in the )LIB listing, no matter how strange it may sound. The
computer responds with the time and date that the workspace was
stored. 'You have now loaded the workspace.

JLOAD, 1628 LEMSIM
SAVED ~10.57.39 11/11/70

| NORKSPACES

- Now you would probably like. to see what programs have been stored
(or saved) in the workspace. To do this, slmply type )}FNS . and hit
RETURN. . The list ‘that follows 'is the names of all the programs or
functions" w1th1n that partlculal .workspace. . ' They - are printed in-
alphabetical “order, ‘list " the™ varlables,‘type JVARS -'and hit

" RETURN. Agaln, the - 11st of: varlables is alphabetlcally arranged. You .
" may have to do a little experlmentlng to find  what - some of - the-
- programs” "do, but ‘go: ahead and- try ==-you“won't hurt anythinq. 'By the

-way, if you. have forgotten the name of: the workspace ‘you are .in, "~ the

command . )JWSID . followed by - RETURN.: will tell you the name of the

jwcrkspace. If you.have not loaded:any workspaces, then 'you are: in .a

‘.- clear workspace, and the computer tells .you exactly that by typ1

‘ﬂwczaAR Wse o

You may want to create a whole new workspace to save: your program

"",or programS in To: do thls, flrst you must be 1n a clear workspace

'“f‘Then,; -without loading anythlng, type in'.the ‘programs you want stored

-are through -type,
. name "“you ywantywthe
‘ mnumerals

in" the New: workspace in-the:same: way you: ord1narily ‘'would. - When - ‘you
)SAVE (just llke the store command) followed by the'
‘ y-le'




PUBLIC LIBRARIES

APL has a group of whwikspacss-with numbers below 1000 tha? are 2
there for public use, Ik fac=, they are called Public Libraries.
)LIB followed by the. ldibrary numbtesr, and out comes ~a 1list of the
workspaces contained im- thmt nunibes; Simply type

JLIB 1
ADVANCEDEKX
APLCOURSE
PLOTFORMAT
TYPEDRILL A ‘
WSFNS o : e e e e o ecnm < o e et 3
- VIDEU
‘MULTDRILL
TRYTHIS
"LATER.

The, libraries we currently:have are: numbered- 1 through 5, so give
this lisEIEgr-a. try. ' Loading.  a workspace from a public library is
almost exactly like loading one of your ‘own'private - workspaces. '~ The
one - difference is ‘that 'you have to. tell. what library and what
workspace ‘you want when loading from a  public ‘library, while with

“your: own workSpaces you need only give the: name of the workspace. To

load = a 'public library workspace, type )L0AD followed by the library .. . .. ..

number--and-the-name-of-the-workspace~you ™ want. “Note - the —following
example:  ‘ A S . . ‘ ‘ ; ;
aE  )LOAD 1 PLOTFORMAT

SAVED-1Q;33;29_09/22/58 Sl

‘fMost‘bf_tﬁéfﬁorképééés’ih;dﬁrfpubiic?iibfaxieéEﬁiiifgive you sofe

 kind‘o£ descriptidn#bf{tHéir;Contents;ifgYoﬂQtYpeuQut]DESgBIBEf;]Even'x

'typing )FNS .. The list that follow
-of“: the, programs: ‘

‘to find what some of the progr

if they don't, you. can 1iét;thé@hgmésﬁofgthelpxgg;ams)thgyjcqntaip_by

n that workspac



£39

DA

TELEPHONE DATASET




"

lERROR REPORTS

CHARACTER ERROR

DEFN ERROR

DOMAIN ERROR

" LENGTH. ERROR

MESSAGE LOST

‘RESEND

SYMBOL TABLE FULL

SYNTAX ERROR

‘SYSTEM ERROR*

‘VALUE ERROR.

WS FULL

, .‘;‘SYSTEM COMMANDS

Q

ERIC*

Aruitoxt provided by Eric:

)123u5

})OFF'

ff)comrrnuz

A var1ab1e has ‘not been

Improper symbol used -- re-enter line

Incorrect attempt at function definition or

improper use of v
done using the

Requested operdtion cannot be

.given values,

Vectors are not of -the same length -- rework one
vector

The message you were th1ng tc send was

never
transm1tted - re-send :
Last ,line»,entered was. not received by the
computer -- Te- enter last ‘line —

Too many var1ab1es‘05ed'%- erase some

Incorrect - command .'fz re‘eﬁtefl 1ine with‘r
correct1ons j LR ‘
Internal prob1em —-‘report these to the Terminal

: SerV1ces Coord1nctor along W1th your przntout

g1ven

any value --
ass1gn a value to the var1ab1e ‘ C

g b <

You have no more room 1n your wdrkspace -~ load -
- another one” | - Cn T ; .




-

JLIB. list all named workspdces in your librar§ :

" )PORTS list terminals currently signed on the systenm,
: by port number and identification -
YMSGN send a one-line message to another'port
YOPRY o send a one-line message to the operator at the
: computer center
_JCLEAR : drop the current workspace
, . I-BEAM FUNCTIONS >

The 1 (1 backspace T . spelled "I-beam) followed by any of
these numbers, will give you certaln data dependlng on which number

is ‘used:
119 Amount "of time (in sxxtleths ‘of a second) that the
‘keyboard has been unlocked sxnce sxgn~on : :
120 TLme of day (1n sxxtleths of a second) ~ , ’ .
21 - .Amount of. computer t1me used sxnce sxgn-on (in sixtieths
of a second) - ‘ B N . - N
122 ‘Number of bytes (or characters) remaining for vse in your'
R 'workspace ‘ , v N
23 'Number of termlnals currently in use
"‘“""%\-4._ - .-
124 . Time- you 51gned on (1n sxxtxeths of a second)
125"‘ - Date, glven as paxrs of dxgxts for month, day and year- 07
‘ s 230 70 : SN ‘ S ] ,

1Vkstatements 'w1th1n‘“‘
suspended for some‘

ERIC

A FuiToxt provided by
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SYMBOL CHART
SWMBOL NAME FUNCTION OR MEANING
TERMINAL ROW ONE
- umlaut or not used
diaeresis
- negative ~  monadic - designate a negative number
< less than dyadic - comparing numbers —
< less than or dyadic - comparing numbers
equal to ‘
= equals dyadic - comparing numbers
> . greater than 'dyaaic»- comparing numbers ST
- or equal to S ‘ . v Q?
: : IR P B
C > greater than dyadic - comparing numbers;‘ )
# not equal  dyadic f~eempa;ihg‘ﬁumbers ~
. : . . : R
v or a - dyadic - logical union : : b St 7 -
A and dyadic - 1ogical intersection
_ - minus  ~ monadic-negation
' /yadlc -subtractlon
:+. ~division monadic- rec1procal : PR :
' dyad1c,-d1v151on = : o T , o
o+ plus .,monad1c 1dent1ty o ’
SRR : dyad1c -add1f10n
o x time 1eV;f-+;'m0nad1c s1gn L ;1. . i
I dyadlc -mu1t1pllcat10n S S
i " ) AS
Pl G V“ﬁ““,f_urandom numbers R R H T
I radic ‘random numbe;s w1thout replacement
i SRR ‘ = ‘

7}fdmsga”:”‘

:‘"e_l em'en g

K

ERIC:

Aruitoxt provided by Eic:



ERI

A ruiToxt provided by ERl

iota
pi times
eprnent

branch

assign

monadic- consecutlve integers
‘dyadic -indexing of arrays

monadic-multiples of pi
dyadic -trignometric functlons

menadic-natural exponeﬁt
dyadlc -power ‘ -

'wonadic-branch within a program:

'rdyadié - ‘assigning values

ik . R
TERMINAL ROW THREE

zlpha
ceiling
maximum
floor
minimun
underline

del

delta
smaiivcircle
- quote .
Jquad

_vparenthesxs

not used

‘monadic-rounds up

‘dyadic -takes maximum

ma onadic- -Tounds. down

dyadic -takes m1n1mum
used to under11ne various . letters anu Pharacters
used. to change modes.

trace and stop codes =

outer product

_used only in pa1rs for 11tera1 characters

numerlc 1npr“”“‘W““'j““““'jff”“““’ o

¥

Qused 1n pa1rs to overr;de order of e}ecutlon

L




e

PRSI

o

i residue % dyadic -remainder

» catenation _ monadic-make a vector
dyadic -combining vectors

¥

semicolon ~dyadic - .separation_

| decimal | plice decimar within a famber ——

: ' colon uséd ﬁith idckeﬁordsfotﬁliﬁe labels
\ - left slash dyadic - expand arguments .
/ | right slash dyadic - reduce or compress
OVERSTRIKES
SYMBOL HOW MADE =~ NAME  ~ FUNCTION OR MEANING
. o backspace * logarithﬁ wmcnadic,;~‘ natural log of a
’ c . nunber _ o
dyadic .= .-1og of a number, any
base | , ,
N ‘-w ‘0 backSPaCe | reversal ﬁ~mopadick_greverSes‘ordér'
rotate - ayaaic f‘rotgtgs first elements

& ‘; "o baéképade A\ tranéposef fmonadic o‘mswitchas dimensians
‘ . ‘ \ ’ - 'dyadie = - changes designated
»dimsnsions of a: matmix

© -4 . apackspace |  grad ‘ordess ' in ascending

¥ 9.backspace | - grade down



ERIC

Aruitoxt provided by Eic:

s

IF
TRY
WHY?
IF

TRY.

WHY?

IF

‘typihg a quote

“you may’be‘jn;an‘open‘qQote

v béckSpace._ 'factorial " monadic - evaluates factorial

combination dyadic-evaluates a combination

A backspace ~ nand dyadic - not and
v backspace ~ _ nor { ~dyadic - noc or
| ' N
1 backspace 7 I-beam f monadic - various' computer’
- ; functions " ‘

/
MYSTERII
you get no response afﬁer enter:ng a command

\

h1tt1ng RETURN ’ Y

the comput er cannot execute unless you send the command and
1t receives the command ‘

you get no response and the type element is . at. the left- . -
margin ’ o ‘ ‘ ‘ ‘ ' .

‘3noth1ng happens for a long time ?]h - ‘f\ . g  u' N




IF

TRY

‘WHY?

IF

TRY
WHY?

IF
TRY
WHY?
IF

TRY

IF

you dial up and get a busy signal or no answer
hanging up

the system is down

you keep géxtﬂpg a .i , o
entering any nunbcr, or - -

you are in a. progran reﬁuestxng nuner;cal ;inpht (yoﬁ'll be
out eventually) s

T

_you don't nnder;tand whut you are doing

doxng 1t anyway, R SRR

you'll never learn unless you do ﬂ'~w¥ e e

/(4‘

“you think you hawe danag&d the conputer because you typed

sonething

again .

1

}the type elenept is. at thc left narg:n (thhout spacing over)
;auaiting‘i putl' B e

ERI

PAruntext provided by enic i




We invite your . comments, -suggestions and criticisms,

whether they be bouquets or brickbats! It is planned that .

this book will be revised within two years, so we would
like to make the next édition better and more useful -to
our readers, Tell 'us what you like or don't like about
this boax. If vou catci. mistakes or errors, please tell
us  the specifxc page, paragraph, and line. If you have
questions that you would like answered, please be sure to
ingiude your name and address. Suggestions may be
anonylous if you choose.

' Address’ybur,tonncntS‘to:

Tcrninal Services Coordinator
Infornation ‘Processing System
Atlanta Public’Schools

218 Pryor St., S. W.o
Atlanta Georgia: 30303

Thank‘ygu!
LIST OF Rzrzssmbz Pusnrcarfons:r‘

‘APL\360 GERERAL IE?ORMATION MANUAL.: SECOED EDITIOR.
GH-20~ GSSO 1. IBN° CORP DECEMBER, 197».

'APL\aso szﬂca. cwzo osgs-a. IEH CORP. 1959.

API\360 USER'S MARUAL. PréSr_sgzrrps. ray conp
i veceumsa, 1970.;;;‘ P

, APL\SBO REPEREHCB HAgU&L. SAEDRA PAKIN‘ UBL 17 1. |
R S {- I | ‘




