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ABSTRACT

This paper presents a computer aided instruction program that fulfills
the objectives of teaching a simple programming language, interpreting student
responses, and executing and editing student programs. The CAI-BASIC
program is written in FORTRAN IV, level G, and executes on IBM- 2741
terminals while running under the CP-67/CMS time sharing system on the U, S.
Naval Postgraduate School's IBM-360/67 compt;ter system. The instructional
phase of CAI-BASIC presents the fundamentals of "BASIC," a simple user
oriented language, in seven lessons. During the instructional sessions the
student is presented material and, based on his response to questions, he is
routed to thc ncxt sequence of instructions. The execution phase of CAI-BASIC
allows execution of "BASIC" programs, and has an optional debug feature that
provides a trace of program variables to aid the student in finding programming
errors, In the event of programming errors the user may enter an edit mode

to correct mistakes in his program.
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I. INTRODUCTION

During the last few years many sophisticated projects in Computer
Assisted Instruction (CAI) have evolved. The potential of this area has captured
the imagination of researchers and the public at large. Yet the U.S. COMMIS-
SION ON INSTRUCTIONAL TECHNOLOGY (ref. 9) found that the status of instruc-
tional technology in American £ducation was low in both quantity and quality.
There are many reasons that CAI has not been :;ccepted with any marked degree
of enthusiasm by educators in general. The major reasons are the exorbitant

costs of individualized instruction and illusions over just what CAI is.

A, DEFINITION OF CAI

Computer Assisted Instruction is machine augmented instruction that
differs from Programmed Instruction or simple page turning machines in that
the computer system has logi. and memory capabilities to assist in the instruc-
tional process. The main advantage in CAI is that it can individualize education.,
A student can proceed at his own pace, spending more time on difficult material,

and quickly covering material which comes easy to him.

B. CAI DEVELOPMENTS
A. G, OETTINGER, in his bock RUN, COMPUTER, RUN (ref. 6) states
that educators and the computer industry are equally to blame for the failure of

CAI to realize its potential. Instructional technology has been force fed,




oversold, and prematurely applied; and as a result the educators are wary of
false promises, OETTINGER feels that colleges and universities will be an
effective proving ground for future educational technology. However, at the
present time, of the thousands of colleges and universities in the nation only
twenty- five are considered major CAI centersl

A common problem confronting the nation's colleges and universities is
that of providing instruction in elementary computer prog‘ramming.z The popu-
larity of the coraputer science field, and the range of application of computers
in everyday life means that the demand for people who know how to communi-
cate with computers is growing rapidly. The solution to the problemn is the
computer itself. '"Whatever the state of CAI with respect to other subjects,

the computer is the ideal instrument for teaching its own use,"3

W. R, SMITH and J. L. YOUNG, graduate students at the Naval Postgraduate
School, presented a proposal for the use of computer Assisted Instruction at the

Naval Postgraduate School (ref,10). As this introduction has done, they created

an awareness for the need of CAI, and they made specific recommendations to
provide a balanced program for the entire community to emulate. In particular

they recommended commencing student projects to probe the potentials of CAI

1. STOLUROW, L. M., "Computer Assisted Instruction," REPORT OF A
CONFERENCE, U.S. Department of HEW, p.49, 1969,

2. FENICHEL, R.R., WEIZENBAUM, J., AND YOCHELSON, J,C, "Program

to Teach Programming," COMMUNICATION OF THE ACM, v.13, p.141,
March 1970,

3. IBID. 'Y po 141-142.
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at the Naval Postraduate School.
It was with these ideas about using the computer to teach computer

programming and providing a CAI base at the Naval Postgraduate School that

CAI-BASIC was undertaken,

C. OBJECTIVES

The objective of CAI-BASIC was to develop a CAI program tb teach a
computer programming language on the Naval Postgraduate School's time-
sharing terminals. The programming languagé chosen was "BASIC" (Begin-
ners All-purpose Symbolic Instruction Code), a computer language developed
at Dartmouth College in the mid-1960's. '"BASIC' was selected because of its
simplicity yet fairly large range of application for the user who wants to take
advantage of computer processing. It was felt that "BASIC" would provide the
average non-computer oriented graduate student with satisfactory results in a

minimal amount of study time.

With this objective in mind three sub-goals were determined to be esseutial
for the CAI-BASIC project: to be able to interpret student responses, to be ablz

to execute "BASIC" programs in order to give the student sufficient programming

practice, and to be able to allow editing of "BASIC'" programs.
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II. DESCRIPTION OF CAI-BASIC

The CAI-BASIC program is written in FORTRAN IV, level G, and
executes on IBM-2741 terminals while running under CP-67/CMS Time Sharing
System on the Naval Postgraduate School's IBM-360/67 Computer System, The
"BASIC" language implemented in CAI-BASIC is standard non-extended "BASIC"
(refs. 3,5,10).

The CAI-BASIC program consists of two ;;hases; an instruction phase,
and an execution and editing phase. A detailed discussion of the use of CAI- q

BASIC is presented in APPENDIX A.

A. INSTRUCTION PHASE
The instruction phase presents fundamental concepts common to most
programming languages: identifiers, variables, iteration, branching, sub-

routines, built in functions, and recursion. The instruction set consists of

seven lesson modules which, for reasons of coherency, are dependent upon
each other. The underlying philosophy in preparing the lesson modules was
that an important idea should be presented only after a need for it has clearly
been established. g

Each lesson consists of instruction sequences followed by questions,

evaluation of student responses, routing to the next sequence of instruction,

4, FENICHEL, OP. CIT., p, 142,




and a summary of the lesson followed by questions and/or problems to program.
The student is a'lowed to progress through the lessons ai his own speed, and
allowed to review lessons or execute programs at the completion of each lesson.
Student responses are interpreted by one of two methods depending upon
the type of question asked. When the question is of the true-false, multiple
choice or give the answer type then the response is compared with a pre-stored
result. When the student is asked to reply with a "BASIC" statement or to
write a "BASIC" program, the CAI-BASIC compiler interprets the "BASIC"
statements for syntactic correctness. When the student writes a program he
can compare his answer with a pre-stored result, and if the answer is wrong

the student is shown a solution program,

B. EXECUTION PHASE

The heart of the exccution phase is the ""BASIC" compiler that is used
at the Naval Postgraduate School's Computer Center to execute "BASIC' pro-
grams in a batch mode. This compiler, written in FORTRAN 1V, level G, was

modified from a batch processing comyiler to a line-by-line interpreter and

incorporated into the CAI-BASIC program, and called the CAI-BASIC COMPILER.

The CAI-BASIC COMPILER has an added feature to aid students in debug-

ging programs on the terminal. The added feature is called a "DEBUG" tunction

and it produces a 1ist of numeric and alpha-numeric data that wae put into the

program; and, in addition it produces a trace of all simple variables as they are

assigned values during program execution.




At the completion of program execution or when an execution error .

occurs, the student has an option to enter the CAI-BASIC Edit mode to correct

his program one line at a time. When all editing is completed the program is

executed again,

et 3



I LIMITATIONS AND EXTENSIONS

The major limitation of CAI-BASIC is the absence of any supervision
over the student's progress as he proceeds through the instruction phase. A
possible extension to this project would be to add a supervisory routine to
maintain the student's progress and to keep a record of his errors. Thus,
having the student's progress level and error record, CAI-BASIC could be
taflored to instruct the student at his own learning level. In other words, CAI-
BASIC could be made into a more completely interactive teaching program
(refs. 1, 4).

An additional feature that would aid the student interaction is a communi-
cation link between the student and a professor 5o that student questions can be
answered. R.R. FENICHEL (refs. 1, 2) described how students enter a special
mode to type questions during 'the instruction session on the tcrminal. Then at
the beginning of the student's next instruction session, all of his previous
questions arc answered on the terminal., FENICHEL refers to this as the "mail-
box' system. Students type questions for the ''mailbox" and the professor replys
with answers or pertinent information for the '"naflbox. "

Another limitation to the existing CAI-BASIC program is the inability of
CAI-BASIC to monitor the student when he enters the execution phase to write
programs. The CAI-BASIC system does not oversee the student, beyond check-

ing for syntax errors in his program. There 18 no method of inspecting his

10




programs from a tiutorial point of view in order to help with semantic program-

ming errors.

A foreseeable development to bring CAI-BASIC into the Artificial Intelli-
gence field would be to make CAI-BASIC an "intelligent' tutor. This would
remove the present inflexibility of interpreting student responses with pre-
stored answers and open the possibility of CAI-BASIC understanding the logic

of student responses and student programs.
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IV. CONCLUSION !

As stated in the objectives, the goal of CAI-BASIC was to develop a

CAl program to teach a computer programming language on the Naval Post-
graduate School's terminal system. The technical aim of completing the pro-
ject and bringing it to an operating level has been met. However, an evaluation
of the practicality of the project is still in the speculative stage.

Several computer and non-computer orier;ted students have tried CAI-
BASIC and they found it to be both understandable and beneficial, but a full
scale evaluation of the effectiveness of CAI-BASIC as a teaching tool is not
possible from this limited sampling. It is sufficicnt to say that initial indications
are that CAI-BASIC cun provide a satisfactory means of lcarning a simplc but
capable programming language in a minimal amount of time. The student's
participation in the learning experience encourages him to teach himself and
to practice new programming skills, It is hoped that future use of CAI-BASIC
by students will demonstrate its practicality.

Although the scope of CAI-BASIC was not particulary broad, the results
obtained provide a basis for future CAI projects. The foundation has been laid,
and the limitations and extensions of the previous section suggest a direction
for future CAI efforts. Many previous CAI projects have suffered from too
many or too large a scope of objectives, and as a result they never realize any
practical results. This project has met its objectives and, hopefully, future

CAl projects will benefit from its results.
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APPENDIX A

In its present configuration the CAI-BASIC program occupies approxi-

mately ten cylinders of private disk space and requires an overlaying routine

to execute under the control of CP-67/CMS which 1imits users to a 175K virtual
machine. The overlaying routine, written by a Naval Postgraduate School Com-
puter Center system programmer, initally loads only lesson 1 when CAI-BASIC
is loaded into core. When any lesson other t.han lesson 1 is used, it is overlaid
onto lesson 1.

The overlaying routine allows students to log on to CP-67/CMS as general
users and to link into CAI-BASIC. This allows CAI-BASIC to be available to all
of the terminal stations. Thc user gains uccess to CAI-BASIC by logging on the

terminal as follows:

login yyyygxx (xx is the terminal nr.)
(yyyy is your user nr.) !
ENTER PASSWORD
npg
ENTER 4-DIGIT PROJECT NUMBER.... ETC.
0623cs04
READY AT (TIME) ON (DATE)
CcpP

link 0909p 191 192
ENTER PASSWORD
teach

SET TO READ ONLY

f cms

CMS, . VERSION 01/21/71
login 192 t,p

*+T (192) READ ONLY**
teach

13



Small print is typed in by the user, and the capitalized print is the computer
terminal response.

The CAI-BASIC program consists of two phases, an instruction phase
and an execution and editing phase. After logging on to the system, the user
enters the main routine, CAIBAS, which directs the general flow of CAI-BASIC.

If the user has not used CAI-BASIC before he enters the instruction phase,
he is presented with an introduction to CAI-BASIC, and then is sequentially
guided through the lessons. After cach lesson the user is given the opportunity
to terminate his session, to review a lesson, to enter the execution phase, or to
go on to the next lesson.

If the user has used CAI-BASIC before, he is given the opportunity to
review any lesson or to go to the next lesson in his learning sequence.

When the execution and editing routine, TESTI1, is cntered the user is
allowed to execute standard "BASIC'" programs (refs. 3,5,10). The Testl
routine incorporates the '""BASIC" compiler, COMPLR, which interprets
each "BASIC" input statement. Each "BASIC" statement is input one line at
a time; and, if a syntax error occurs on the input, COMPLR prints an error
message. The user can then input the correct "BASIC" statement. When the
"end" statement is input, the program is checked for global errors; and, if none
ocour, the program is executed.

When global errors or execution errors occur, the user is given the choice
of entering the edit mode of TEST1 to correct his program, or using the "DEBUG"
feature to find his programming errors.

The edit mode allows the user to delete, add to, or correct ""BASIC"

14




1
statements in his program one line at a time. The user is given a listing i
of his program with reference numbers for editing purposes. To edit a pro-
gram the user is first asked for the statement reference number, and then
asked for the specific edit command.

A statement is deleted by typing in the reference number of the statement
to be deleted, hitting the carriage return, and then typing in the command
"DEL, "

A statement is added 'after' the reference number typed in by typing in
the command "ADD1" followed by the ""BASIC" statement to be added. To add
a statement before the first statement in the program, the reference number
zero (0) is used.

A statement is corrected by typing in the reference number of the statc-
ment to be corrected, hitting carriage return, and then typing in the 'entire'

correct "BASIC" statement,

The "DEBUG" feature is designed to provide useful information to the
user who has encountered an execution error in his program. It is used by
adding the key word "DEBUG' as a statement in the user's program,

The "DEBUG" feature gives the user a list of all numeric and alpha-numeric
data that were used in the program; and, in addition, it produces a trace of all
simple variables with their values as they are assigned values during program

execution.

15



———

- [ 4
0 (7] Q
X o
t 3 L. - 4
Q . 4: 4 w
- wo (=]
v [ 40 W O
L4 =0l > 2z
[+ (7] aQ Q
= X X a
o ox w >
-) (S8 L1 & b=
w po | [ ot w
O Q (O 1 & o VI O
< uw =D« b4 o
b v £ £ wX
'T) (7] qxV < OQ
-4 < o000 - <LJ
< (TN -4 N Xg
-l w g a
o (8]a) X wvww
(L] < wo -~ - «aX
P4 U V) e v [l e of s ]
v v owv w x0 A
x x -« - - 4- 49
X (] o © E=aws)
< ~ bwy g DDLUV C
(- 4 ~ O i - A0 DV
(L) 0 o —g O ¥ ZZX odwv
(=) -4 ' = =0V Z b G ==~Quiwi-
o ~ a V) - XX NJIZN > =T =
Q ~ (S} X X QW Z=-guw b= QO =D
(+] ~ > U W aUD =udk O ZZW We
W > ~ [+ 4 Z N b Z WDy Jdo
E I o« N w o~ we qa OO0 v
- & @ (=] w O xOW DODZ Wl
) - ¢ < w g O 1V I o ] e s o
) (%) I @ ¢ D - a %) o VN V=
A L n O 0 vda~ > o =<
0y g o Q (& A g Woo TLdO @ QUODHNOO= e
w < 2Z -~ | & O Z24q TSy I ZZA~Z2Z2>2
< = ° O [ - 4 | O o = A ID>OX > tme=mtZirdrue o
= W g @ -l e~ L Q- WhOww vV Q0Q-0QO0
o [ [ « I UO~Z PDawn -ded QX
= k=) i « =20 wv OZ<4 -d Juwouvoww
- O =17, 17, I 7] (.4 < IOXII
X L - ¢ ZxWww Z QWO [+ o] - ¢ | ol
L 4 [ I | Ol »w~ T DIW o - O xeIorewwu
(-4 [} | - O VFFQ O Z - 00k QO0.Jd
(L] Z | | o o« o QA D O Z =k
(=) Lo | ! O € OXd TZUAT «» LOZWLLWW
(4 X ! X W ZOV 020w WWWIWWITI
a o é vy VI =X Z VL v D UE>PD -
w w (L} Zu. -
< [V I & ] P-4 P4 Ww -
> 0 - - -d Qb= - ns
. o b= > <SWO -] Ned
v Q peo < Qw2 —) - Ix o
(S w o -d wu Lr= [ d aApkNdEpPdagdd
L] - 2 o o« il Zep QOoOVXI~IT
v) e @ w wox Ol <4 XxeZe~aaa
< “w 2 > IOgC vaAaDWw QO CqCIVN I~
@ b o ) o o OV O WVLU=dAdgOAd
| w - o
= e o >
< - L {-+] 7]
(S

16

2
\J bl o 8




O 0000 (olelalelelelolole) © 0000 OD
- OGS O PO~ O VOO M$
O ON0O OO O rdptod b ot =4 ~ NN NN
8 0O OQOCDINOTI Q OO0N0 Co
o ls) 0000060000 © 0000 ©O
o T Ol G g Pt Dt gong Bt Gt Pt L I T T
g dgdaddq L €-€-¢-8-¢-& ¢ ¢4 q AgqC 949
O LVLLL LLVLLLLLLL WU QLVLL LV
-
=z e e Ne
(w ) - NNXNNN
-t - oo N\ =
- w @ - 4 °
QO v - 4 o w Z20N00W
=D (@) o tWe=NZ v
-2 w an - LVe I 2
== w b ol g v QO
o TV, 17,7+ 4 [ <] aw «OxX <Ww >oma
D2« (%] -Z~ X N >N
- Lw g «0 > a.ww
wun v ~Z xOZV wd WX
ZF-nuw (7, 1 o= =t 2D
—awas Lo =N o Oow Wwo>»
WO D 0D O +=JIT v =IZ
[« TE T 10 ® *nNOWV wwv VA
WwZ>an ol 4 - 0 W w
Q0O0oww « ek J qL XU
4T (810} ouwn = [t w4
< Q 2 OO WD O e
o Qe qQn D - XV VWX
xXZEINZ - W O =@V (o] -4
Wet  Dre " g G~ XTd WX
[ 4 4% ] W D 00 L - v
ot {LL- (V) -l (-4 ~qO W - w
OgqO X m vV O X *> b=
Foowdg g gG> OZ wrb= ) g ZX =
ova s - IO - 3 = ) O =0T
w0 QU (. 4 0 Ve ) -
[ 4NV ]®) g oo o Sp=p=N wnl wa
QL e > wo g VND g a0 <
= 0. (7, 1T Q= Z ) [ o} >»wo
NJd N o« owd O O 1 =T
gl e Q ZAQ VI Z O o s =gt
(g 17 18] ITUW O o= o g0 - W
=2 Z=\ Drtad TOw~NSY VW 2
Wi O] nZ 0O ZOAIIZ WUrWO O
Txxa g L OOt EQ o_vwn Z
VLAV, T o L) OZ = ONdw U —Z 2
FOWWwes < 000 Q@ ~wm -OQwa.
gZTox O b V1 ¢ (LL-4 s ]a] w j1ax>
o uw >n > Otemrl o TN -
OU W=~0X V) & X »Y SWOSNNNNN. owgqwZ
O xTZ O P Ty O Q) o vocoee (81, [8]. 4.4 - ¢
V=W - x—Zoa o
ow 0OZu ™~ ) o= oC—ac - WW <~
T oD 2 WVZ e ~ & eIV IO TN DN X WYy
ZOVk =0 o ow QZm 0 AXZZZPZ2ZZ W o <€
L pt Ve WU (74} -JCC D Q=D wWooo000R - @O X
WV Qo w L= - {0 =t ) S S N INNN NV uw.y
TN - DN - e N = SIAWWILWWWN -~0J OO
now <« e QU W V"4 T VI | VO - VO U R DO N O P 1 U9} T=d<OaCO
W =0V A - ObFmeddY .o oo o e Z Ule=t >
ITowwz | w OO DA WN NN NN\ - > N~ X
=X qun | -J A = LG L= NN LN ONT -~ ol TN XU
Igo w (o) ’ V=QA WA ZVVNNVNNVNNO L o JEIT I~
NEODOXZZIL o~ < e LA UL LU WD LS LI LI O b= oW O
- OWONCLU~AZO0 =X ) o ) e o o} Kt ve Lp=Z O
X220« > = W) Ow W
NI 2= D= DNNCO JSZan ZOODOVODMOOU I wi=WWIX
I L=DOZxWUILNL OV JU % 3t 3t 3 3 A # TDWAIT e
[+ 10 VO NG OJ0O ) Fdedmdeddededd AD W =X O -
~OwWOWD x EILICACILIIZO~L T o=
X ITLXD > QW WW LG IV IO e Z e i)
Lo k=-gquw (%) VXXX XXX LVOVLSOZILVO I
I I I | * % % o *
o
o

VOVLVLVLLLVLLLLVLOLLLVLLLY

17



200 OV 0N OO0 0000 ONDOD QO0O000DNCO0 QN0
V0 O~ Mg L 0O~N MO PN O~ RO~NNNSNON~oM NN
NNN MM MO MM MPESTST TSy SN V000
0nNY OV QD 00 VOUD ACDIVO ONO0ODC OO0V SO0V
000 OO OO0 ©0 0000 O0LVO 0000VOLOO0000 (afoleld]
g St g [l ] g by [ 1] et b e bug Sumg Dt P Pt g g (st un] pung et D e uref P g Sl g o og
qqq 49 gdqd 94 A dqqI L €-C-¢-€-¢ - & -¢€-¢&-¢-¢-4 L-£-4-¢-
LVLL VY WL OL OLOL VLLVLLL L0OWLLVLOLLVLLLOL (S8 ]8]S
we e N N XN N
oo e oo o oo N\ \e - -
W Xe =D ed=N NN ~ ~
o e ODNZXOX Jo N o = - ™
€ W OowONnd N »nZ 4 z v
O EN~Z0 G o =« w Q b4
NN INZ Z [anad p o ("¢ o
@ O N NO & e - v n
QO O WIw =WD wx2 w v
o VA k- =W - - w
aw > aLW DmI (&) -
WIT WwWar- O &€ O = [ Q

== IO X (%) w >
W e =L O0WaCOOW L4 . 4 <
I Z >»OLCZE o © - <
Zed 0O P~ Ch= = - (7]

. 4 ow dZrt DX g Wi x
DWW x> JgUawili (& (=] w
W0 VWONW ITIXXOFJWN =
=L~ gY Xdr+ LT e o (= >
Wt O - Q=TI b= [ o w
- ¢ FUZ Jde Q> - ~— [+ 4

wz L= = =ZI0 = w
O A= XLt Qb= - o
nwgqgY £ « Qx> g~ 4 o } |
L 1) - g O W= N\ Qe o
AXD 0O ==QX IV "y o w
@wxo >m NIZ ODI o n\ 72
wd> O T a4ZOnNSYq Nie (] =)

(S ] owv o O oo we .4 [}
VO >CZ 1O o> IO o~ (7] < X
Zr-2Z [V N e 1 00 © W
O=g ZZ2T Ze Z-0x2Z2 < -Q -

X O Vme D00 N ™M wnZ QO w >
N O =0 = Qew o 20 [+ 4 N > q

Quw Vg ZLownuuww (] [« 4 (] bt w b
xXZ VN @& OOQe N> = D b= W ee 0O o
QA WD = e WD -0 > - P
- & N il VnaTOA oQ wo Q L (7 ()
SO w noZ ww -9 o (L] =20 o wn >
OZm We & WX - ow O w
Orut Ie N <G> Jw O~ - - pg- 4 -~ 4

) -0 DU = W (LT Ll g - - (9 Q
o o -0 JO0=IXIONOD n 0O Nt < wwo <+ O 4
2D 209 qU> I = ~N L Ne - —N -

OD2Z o0~ ZUVi=XaD XU Yw d g ~ g - Q
Lo w L T W OFLO g W O I L. NEQ <

ZIWke X T o-F>ZWem—=yIT vV ~=TO I e~ W
Zrp-NZ <« & Q «IDTI0. « ~XO J Q. ITueNn Ta Z
-t Z=0O0 wWoWwWZOE~O-VL I D Jdg -d IO o e

900« IDODD &2 0MOCE Q TOA o L= —-m O T
(TTR- 1. W. W] o WZOowund> 1Z 00 NZ o o WLON Z2e¢ «

ALY Tt XX™Dr JeeQITW > QJOW (=} o) JW W
>EIW>> T D - XZ Z=tUZ Zr=ll o w —Z -
[ XZW s ODZ004CD) Ww o0 Z mer gemen g ma Uemw 0 W ~e

LW X >00Z22Qa UV eI e O O olmmid ~»F O o) eI~ O N o
ZX =W POttt Ol ol MO ~O o-wa(gﬂ O

O N O XAOO>UZwew Z Q2w mOwed ~HO>ONZ- o ~Q
=Ud ZZ ZrF02D>k> ~24a0 O VM extDAD A » e ~ODQA « "
Q¢ k= =0 =mwkOF v o OQ "™ WO *XQUXOITCOr40w el W O~
awwoduw o oo AL NOXX - eV X~ wihoyil=Qr Vv et
ZIXQA WU D > Ddmdw g D Ww OWOAQWOWLIred < D <
=~T~=Z AW OQoQOWnI 0OV O QAU O QX IO U=

Dottt g e o jir AL Joww W IS e et wiet RHEAILIZd- O (o] 4
XZZ Mk e We O wWauwl X SWdLwXOLaoecOQuiwo<daw J 40
Ooqwe o v L o 2o XAV W QQEXQO=EO~TORLCXLO~ Q (o) {18
' ZXZEXZZ XX EERE R XXX L #*

(=] -4 (o] QO e N
- o o NO o (=] Q 0O
s 0 <& M MNe -4 3 ~
QLW WVOLLLO
18

| o

T e At



LESSON

*/7/710X,*

WHERE YOU ENDEOD DURING YOUR LAST SESSION.')
A
I

OX 4y * THE
MAT AND

10 BEGIN
TE(6:105)
RMAT (109 51
GRAM FOR

* *
0

(o] Q000 OO0 OONOLO OO O© O O O O 00 OO0OONO
o MENO VRO NOILSINON O~ M NN M~ O =~ M ODOO~
~ Mpef=fe 0 OODVODD oo 00 00 0 0 O OO0 OO0~~~
(=] OCOO 00 0O0VOCD OO O O € O M rmrd edetrirdeie
o 0000 000 O00NCO QO © O O © O 00 ©OO0OO0U
[T g b g el G G o Pt prung o Gomg duuf Poud =t gl L] [ ] Jmog ] — g el g pung) Pl pumng prmg Sumg
<q g d9dqd gqdadqd dqd € < dd A
(6] VLOLV LLVL VLLLLY VL O W O WU OV VLU VLLLLL
(!4 (8]
ZOe = - -
17, LI NS o ~ ~
=lLmX e [ o [ -
220
OZVet = X
S T (%] w
= Qe I - b o
o | 4 = -
JdaZ O
= O 2 o "4
=D <« o O
~nNZWV) > us w
v = O X X
xaaod O < (] - -
xXZOWV Q
q4qqOWw 2Z v id pub }
E e (V) > (@]
wwv w - >
ar-ng W -l -
2 Z a (6] I
NWZg > w W (&
X0 - P o -
W [ [+ w
O - o | od
wquwz [V (&)
VN odee W o [ 4 (o]
We = D - o
- D 2Z - 4
=30 = w x
o 2t X N m 0 L ¢
ol et N == ¥ w o4
XENDIDZO = a x O
Q2> NWY >4 e} > =} - (& ]
-0 x P -4 N .
N=OVWO w (=) ~ v Q.
*oNZ =k b o - n -l < 0O
N 2’ L Te - (VR L4
LT Ok (@) % - V)
QNI Q~ X (L] * ~ 2 0 wv
MIZN I\ [ > % -4 (L] -t
<WOIIN ~— (e - - Xz -~
Py 4 3 - aZ 0 W = (6}
oo w»n » [a] - (VL) —t Z n -
VI e Wi >~ o - (-4 - ¢ - N (%}
NS eDXEXD J - n # - L4
w X <« a O — g v ® « o
_Jzou_ << W mem (D hov ] [ ~ e en em b o =)
OOV & I (@) < — el el et e 4 o. L ¢
e\ OO~ Q= 0 >od - zZ2 Z 2 2 2 Z W J (8]
Ve =i = MmO [} Q. - - - - - - [ [V, K. - 4 -
sl Wil e §#Z O #* W (12 N N & 0 O M - 4 ° [
XJWULZXOD X QO W #* o - 7 IV I I IV I o b4
O LEW Z 0N 2 [ ] * - W w W ow W Q w [«]
e D2 T WL Ure o= me N - e ) d e Qo g
NedqOETO oM e 0l D T o2Z et > W o w w Z o~F O
o X)) CriDe =) o~ Qe g «Z 0O O 00 0 0o o 9 O-
O =D CZNOA ~O i € 94 9 € g - wred O
pmrd <IN ULrd o D HOUW o= Z | =NNONONONOoNINOW = O & oo
AND> £ QA o 0w\ o ODVwODO™wUlUNJININTNININGDN O OO O
Qe Lo dfNwk- NNV qlwirm | J < 4 4 € g D e
NOONULOwWds w O~Wwa—-0X0 O O 0 O 0 0O 0 & whwg
OZuve O TN D ddi e L o dbead = O =T
0 W~x W<l 2= Z e o D D V) ewpq b
=AW TWxO>DWEAOLOxO20V0COQ00410490<90490 Z ULxOxOo
e =X IULOXOVO~OUILIOJOVOVOVOLVOLOVOVY = =IXOXU
L E XX KX X/ ¥#* *
nm o Py OOt N M & N O ON ~O
00 e e T e B NGO NO
-4 N () -4
VLV

19




o0 Oc¢ 0000LCOOCOODON0L OULOOV 00000OO0O000OV ©
N 0N OO ~NNMNOEWVVONRDOONM-~N $N0MD ~_ONNTANODPO~N ¢
L I I T et =i N NN N NNNNNOO e TTLLI TSN n
ot =t =l el gl ool b gt gt g o ot g el b omd el Pl o ol omd vt ot el ol ek ol e e 0l b el ot
00 OO O0LVOCOOVOOCOOIDC OV0D0 (elolelqlelvlelolols ot NG ]
[ 1 ] [ 1 ) g 0=f g Sung bt P g g (ung =t Pane Gung G P e Qg Out g P dong P g 9 P Jung et i} D Dt Qg ung umg) g [
gd <« L€ C-C-C-4-C-¢-C-¢€-¢-¢-€-C -¢-¢€-GN-¢-¢ ¢ ¢4 LA <CAd]q
VY LV LLLLLLVLLLLVLVLLVLOLVLY LOLLLOL LLLLVLLVLLLLLLOLL
o Qe e =g >e - Ne =U < w
OZ\UWe N\ o ol Do o o e e NWWU (o] O e
Wyle ONWZSNd I-= NN A S S N T QT 4 Lo - S SN
Z Zeo QAN oD > rae o s L W w Ww e
e O 2T e xXZDOW .4 —Zr > (7] 2
LNZ2x0UW -~ =0OX e < Wese Q w g w
We = Zow o X )~ q <« QIn - Wd (%) w X
dUZ2VNCUO~ X L b =ODnWI W vV m=Z
adttpe LI TUWSDX SV =>0k=Qa -4 -0
W™= WWO~OX WD wzZ O w=Z o Z -
= OO | <Ok=t= w O o [T 4TI} - - § () - =
=0dqd Z=D0uLWw Zn =L E W (. )
OJO2ZOoWde OalqX own = S>W>ww (8] S Io
<OT I2Z2Z0 Ty 0w =Qx> e | [ -4
NZ Zi= mq w b Zuuldg9dag o ("2} -
Wil O JO# T - —NOWOI b= v =0
O Ode mil= st = 2OW (2] 4®] (7] w g2
g nNg NNV o« 0w >l =< =~ [
DO DWW LWL 3 = o W—nZZ J . v
O OINODIDVNDe = SV > < LI e - W
ZE=ZN TOd NI »ZX —_—NJX L= < X I
d VNG N\ WD o\ =0 OZIO0Xe 2 W -
AW IZe = e D Z D OO0 D (@] £ O
wa o e w -4 owo W=ZxQOxXO > (&]a]
WAAIWOUCWe ZI = g o O= QZD> - 2z
It YUY «Q) » V=TI w0y el (V7] W a<g
= 2Z2ud=XxXa X O (7 I HWTd N - (L
St =NDIT NSO = we D D0d o\ « wo
WY 00 N ON oo gD (e = -4 vV =2
D> FWNUDNIIN -y X =ktU ez vt x 2
< W Do WDe Xre Jnu! QI >0 x Ww Qe
DALY oY Loy qTq DWW I N (-4 (o] v W
OOX =0k WwWId>cwit Z200 QXD *2ZXWnN « w om =2 X))
2~ >2ZW OO ® - o >NV v 2 - L 3 wdd
d AU Dw gr=)> Twa qa vV ZW - o 4 Q
SWOOZOC OXJF-W (L 2 wlaorown N O~ O w ow
(L} O o Za we OQWIgLDOD - N - < =
OqW)d JLUON X, =2 -2Da VD 4w Ok Jd - ~ o
ZOVNdl e = W e (L} (7 B S 2L - ¢ - e QO o =Ll
OO CIN D e xZ W 2 > 2~ (&) 4%
ZZI) I~ 227D 2 24D DO e - < - Z Qe
TIAX=OIZTORT—~UAD 00 ~-OQXOWE ~ s X0 - O x=x
L Pttt QIO IV >~ > TX= LT XN Co < -3 ) [+ 4
X 0aADZgq9 OVOZ ~ O w O U = =WNDO = DO 0O W v Dw
(LT N TS ) € o OIO & «aAaDVWO e X o Q&YX «~Nw w OX
OUdU=IE =ONWZ a9 Z=-2Z q WODVLWk W O >0 g - >
xa Vv Ok =gesy) = g~ Q) P ELetpmtt (Y N b O X Q
axXwv O WD X~ U N = 2 -00XIDD~ o Qune—~aTa UL -
=W ULISZSXA0 M DO0UNN O =ZUVIE O v O owrIrawd b T T
QI W2 QOIZETV O Z* O WZO00O>wWD Cet > b= i w ~
= OO = Ordm o WO M e X o€ M e o MO o Z o UNe
ULDe = WellnOOQO@ i X e N o= WOLION ~m s | Z «O -y e
O Qo0 I V>Vl XDVI0 0O %X W OPQ et X Q0w ¥ X>
wEX ILTZ~D WOZ DWW Z DI WWIXDE e s OX>Iml o O O W
VI QUO™AWmiDQe XY WanriQ JdWWamilonm Z bt DAL LW Nl Mar Somen  pionemioe D)
OOV =QAINONN A o~ eD AN e@ o<t = 2 e O=0h o oLT=medF A0 e £
et NCOEQAwe O ~De A+ VNI~ DI ;-Q-WH e d ™ Oe >
UL e QOO = WLWIWO~OH HO~DWVNODJA DO D L rded QO D ZQ et NNO S~

ZCLO X VWZe XTIt o0 NNZ orid oo WO XA WL~
WO VAW mNdVI- *Ow Z2T0 o0l Wk
® Tt N et Qwr i p=Z V) oe

X Wk
IO JU W

[« 9~4

et Ll

O o xOONW O

Dret oo wat DOO o OX w0 A2

wo

EOUWARN seb NOXDw New=gd
2 ZOwWETd WewWqWaND DU-ITJOUde » <OWODWL

Q=00 NG ¢o=ZOFT iU QlITOWOX ZODwr =T NQJdO~pr (=T ZJ
e I Jjwr wm—m Qe

2 W e

Do e XX = O o

SJOU L= Z D= OO0 >WUCZ
WxQe OOWEQWZ> QACUINLOZOGWCIULUL XOSLO L™

ULNTENIWY *ZDW AXZULNU»IEXXUNDI e > > WL S=~OBUL CO=ZO00XULZ

I A X X2 X E 2 S XK 2

* %%
~~

0
Mt

% 3% % % % % %
O
=1
Mo

oy
OoN
(3]

20

* * %
noee o (@] o
NO N Lond 00

~ (1] N
(8




ENTER EXECUTION PHASE

VLO

00000092
=N SN
NOOVOVOV
ol o=t =t o gmd e =t
02000000
P S pumed pumt St S g
L4 4 8 ¢
LLLOLLLL

WANT TO REVIEW A LESSON BEFORE GOING ON ?°

-4
-

104)
i
1
1

200000000900
OO —NNM SO
0O OFP-Nt= -~
ool vl gl ol d b =l 7l el 4 o=l
(wlelolalolelelolblaln)]
Song 05l e S St e Bmnd et el P
qqIqILIICIL
LOVLLVLVLOLLVLOLVLL

2
(
TRUCTION SESSION COMPLETED.

y
H
)
1
4
NUM+1

VN oNW ee > DA D oMNTVIW
WNOM 60w *XOX ONLSINZD

=~ w OwlFFanudde |

—Z

OWOJWAWw IOWOIO w
= QT O O =D =Q

- e e ~ Z DNZ00

qOXOULADe WIULULXOVNQVD=Z

QORBOBUNEO==EOIODONW
*

M < O
I
-

~ ~ o
~N - - <
M o

o

21

(e]olelelelololelnlolelolelelalvvle o)
O $ UV O = 00 0N D miN M F L O 0 O
COCOO DD O D et et emd ek b = rmd ot
0O000IVOCONCCOHCOOO0D
000CVV0CO0V00OLOOCLO
NN NANNNNNNNNTNNNNN N
LU L L U L) L ) WL W L U UL
e T iy S W W ey o i e w
)

THIS ROUTINE ALLOWS EXECUTION AND EDITING OF BASIC PROGRAMS

[ 1]

w

[+ 4

g

-4

[,

v

w

-

x

Q

[+ 4

-

(=]

w
- -
- -
(7] L4
w (&)
-

)
w w
-4 Z2JT
et —_))
b 20
| D=DE
(@ 0ZxO
(4 A=
@ o
2 >
7] 7]

LLVLVLLLLVLLLVLLVLOLLLLYL

(LOCAL SYMBOLS AND VARIABLES)

SYMBOL TABLE

AM
R

RST PROGR
I

of

I
D

D F
REA
BAL
CcCcuU
G

w 00Z

STATEMENTS

XwoOeaoo oo
Wl ZO 3

ZOWd>w.o
WZ N ld
VwZ ZWoxX
L5 £ fwn) 11 ]
<DU.
222ZZ~T U
www.ulwwyy
ITITITI «
ZXXXXIOM
<=Z
et et =0 O UL
LIV} 4
QOO000Q>W
popebm e =
ow<g
(o ol ol ol S R |
WIWIIWIWIY, =)
wuNVNNOW

z
ve e e o

woe
VALV
LI oIE D0
ededdd SO0
LuduuwZna

< Q
o=l
OWXWI JWu
EXZ XL )
wwhww Znu. o
Zrte e ZNE

e ey,




O000ONONIOODOO0CVLOOVLOONDACIOIVODROOLDOI0D000D000H0
OANAITNINDVOGANAINOCOOANMINONVOOANMA TN O DR O N M $N O
NANNNNNANNANMAOMEAMNAAMO $E$ T SN DN ADNININ DY O 0 Y 00 0O
COGOOODOIVANONDONNNOCLICIAIOOCOICHDCALOCHOODVOCCOQD
OOCCOOCOO0OLVLTOULINIOOVOCOOOIIOCOOVVCOCOOOONALCNODODO0O0LO
NN DN NN N NIV NN VI N N DY NN N NN VYDA NN NN DN NN NN DTN NN NNV
LI W)L L LT LD L L LU A LALLM L LU UL L) W) L L U WL L) U U U A L L W) L L A ) W LWL UL U L ) W ) W W WY
L S S e e T S S S e S g e N ] e Syt

‘R TO DETERMINE IF REFERENCE NUMBER IS 1 OR 2

E
S
8
[ ]
[ ]
"
"

SER_HAS EDITED FIRST PROGRAM

L
”
L

SET 70 I"HHEN U
"

LE USED IN CAI-BASIC COMPILER
”
”

OUNT
IGIT
ARIA
LAG

c
0
v
F

KTK

LLLLLVLOL

>
<0 O

xD =
om0
<WwIZW
-Q0O~Z

O~ o~ =
FOwZaZ

=mp o oW
OZ=~~a.aGXO
o= 0 W=
- ) B
w awiN)= ol
Y- NnJdWwQ

COMMON
DIMENS ION

LLLVLLL

EXECUTION PHASE

IF NEW SET DON'T PRINT INTRO AGAIN

] -
®® N ®eo®avooveore ®ee
S Y RS O NI LS AN S O SN
we Viees oo )Xo Xe e oo "o

o Ot Wwo o N W =
—nd o 2Dt e~ NWXT oW
> AN N e N g0
(J wDdes 2 > Z2 449
OIULZ~W> O -L0OW Jwm
Z0=Z0n - qQZX QX
wa =wdo O = Z=ad 0O
T WOX W 2 DO «aQudD L= ¢
e OwdgZ o O (G INY-48)
DX =0 W W I 8
qda~ O > JotWw (0]
XQCO~QWV W =D W
WZWZwn v UM —
- O Q 2 (@& (L] -
w O d 4 xOQOx Z+ ~
o€ «-OV0LxXW O W O e ~
#0 WOWWX X Z2 =W O0I -
NV I A NYRCITSI #*
*W-0OWae D > I XX = o~ *
R ZAdQOZ>»> W TZLA P& ~ *
ZW WO W X D W >AN +*
-FZd O =WLT O
o Wd OZF- W Wiy e~ >4
wwi- QZ«q I NO2Z = Qe o
wdZ 0 Zq N = DO ot WL o
[alenl TN - GEN® L - ¢ w Wk = Z | o
AN W O WXWOUV) wuw=— =
- 3 DUrea T TWIA i (&
O>UVURZWWIW =~ = =Y WeO w
QO T J O - V= Q « b d
Vp=lUD@D O ¢QODXWWV wv 17]
VWG ~=O&qd @ FLOEG Wagqu
=ZONO | s T vit @ © Z (S ]
V=t =l o >IWX X W= [
<q<JO Id O JuwuQr Z22J (V)
@@ xr-ZCa.> N XD e <
el gr eI S 00V W VW oo}
g O qd9Ww Wo-2DDwWe b o =
LNZnNnN - NA=NA & VW <
mgIOULO D € 220 (% O
- ~0X >Lmd) OgqQO
# oo - N xwnZ *
W ZUUEOVY =0 ~ZFU O = *
#* dNWJdwZ >VULCLZYIT Wil *
W ol X s Ve ) —— bt s of O &

G.0WoD—J ulo T 4 OO
s TWHE G sx-wWOO0AF Z O -

)GO T0 3

QUAQQWr— IO OZ :onZZ -
XUV OIJUL == <=0 QO o3
n an = OaddaZXE ZZZh> S
~y) O 94 QU NWUKCH Dm0 =~ed
e Y UV WOUWZEOXD> QA wZ O

e0e NWHNIELVE WZDOW oznn< O
0O NIOWLR Op=—0 Z MmN
W ee QWO IO DI-OWX G wﬂo oo
oV Nl WD~ L L ol b~w 0-
Xwhdt,. <Q TWNOD =W CO Z
WWEOX TV =qg-0 WX [ 4 me¢m<
ZrZE WO - qd C2WwOWwZO X
=W IWLOQAZW WE—ITEZ OO
ULEOIZWITIZZ~=INIY M= =UJK0O
U g W Wa NZOXW
[ ZEXIEXX T EEER R E R XX & "o
o Q
(* T ()]

22

b arang,




(elalelelelalnlolnlelelalelolelololelololololololololelalelalololelelrolelaldlelelalelolololald)
OO AAENANNINNONSORNI~SNMNENODOOD=1ANAOTNIODO D=t NMTN OO O =AM SN
QOMPefepate e DODODRODVNCOCCRCOCNTORNCTDIOOOOODOOO mirdrtrmtmi vt
QOO0ONOIOCCDONOINOOTONCOC;,OQ T DC D rilomd el rmt ;i o sl et pmmf =t sl el s 7eeb ot =4
Q000 LUCO0O0OOLONVOOVNDVROLOOONOD00CIVOLOOVOOOOOOOO
NN NNV INNN N NN NN NN NNNNNNVIN NN NV DHAVTNTA NNTNNNNIVINN VN NNV
U LU LU U L L L L0 U U L W0 A L L WL L L) U U U 1 U 0 U L) U L ) L L L L L ) WL U L LU L W L
D S e e e e e o e e e S e e e e e e o o o e S e e e e e e o

~ - e
~ NS
\ - o
- (=]
- w
o
W [« 2] g
X VO -t
- ~ 10
= (=) -
=0
L4 - wx
8 Nog
- o o ] 4
« -9 wY
o o o
w XY T
Z ~Z da
= w -4
-l g (L1 4
b ofal QD
w a e xQ
P4 -« Q>
(=) <w
-~ () x>
W~ po [T 8
x ZmM =
(] od [l =)
-4 ~y o~ xX0
-~ O gqX
b *0 4 - :
g -0 O Z O
o - Z2 W W=
O Qg ™~ I pe
(@] (o] (a8 ] - W ~w
o -4 o I -
Q <0 - g o<
o VZ O = wx
(8 - o 2 wv o o
—t e J Ot
< O o~ - D -~ L) e
- b= nwdag € 2 o000 - N -
=0 Y Z - o = - Ot - w
o 1+ 4 v W e [+ 4 00 - el -~ >
O ~x X T 9 W = 2 (] (] (o) <>
20 I w ag » J w  OF [+ 4 -
—om =) e o = 00O x g O < °
0w OVOgqg « g & U VO W W o (8] =
el Zeo = ow O - - H -~ 1] Qv
Q T wvn We W o o~y - o~ O et = S
HZ =) 02~ Z e e Ot Pt D v
- ~mifNl)emer ¢ o 0 e\l -~ UV []=} N + O Srdl=(D & me g
« © oot~ emd @ o OW = ol = ¢X®OF N D
(= ® OCo iU O mimeem 4 O Woe Q X =T OOk X e |
- O Q ~HOOOZw Z liwe QO & o Z = I =O W= N
Z [} D COCQ e ~NDA W mAAUWE & VI O W VI mNOF ¢ ZHWVNm e g
- OO =~ WO ol ) QODV W WO z ZMIONTIZ O
&MO">0&¢~hMPU¢ s ONxlWD X Z HeiNwr |=Zh O
detQbl N O XX WL L€ - Qo QO WWnNO =™ F I 2WOnNWUT~u-uidy
SDNODTICE X WUW=EQT IO O VLV S Z =~ EOMI=Zrtp=mid XU
CED=ZRXO Xl dXdw Z wewr Z o o~ O, = =z e wwl) =D
LWUWOVWWUZQUL ZWe owodu. =~ OuLLOgq U WLwO O »wouoOwuZouoceoZ
ZOZr 1t Zrt et BUE I e QmmiQOQ ™= =t ZO A 20N v LD
*
noo~ (e o] -4 N O -~ 4N
Oo~0 oo o (=] L
- o~ ™~ r~ wnn
(S8 ]8) LLL VOV
23




[e]ele olelsle]
OO~
et =i NI O\
e e L e L T T
(=lvlalalelole]
nNHNNVNW
WwIwwww
(o o e o S
Lu
S
(1) > o
NN
> * o
) [+ 4
a >
w (]
(. 4 >
w
wo
Qo=
. x
~ >ol
- oW
ox
b o Ok
< (=]
[ 4 X
(L) [ S L]
(=) Q
o (=]
Q -V,
wm
[ 4 >
> g oo
- (=)
~ > wo>
~ >4
- [ «n
[ - [\a] Tw
w (@] =t o
v < W am n
| vt -2 N
4 = @] (] w
w o - ol o wI o
> o Q o d o [
w (4 - (]m] —
- < (LIL) nzZ . ]
< — < wo O
(%} (@] o ey [ -
Ww ~ 2O O ns 20 O n
b M O &€ N oL ¢ N
-4 (e ] > QU ww >l A e
o - O LV d«q X O <«
(L] — O ~~IT U eme~T
(@) (=] O wnwIaa >t oIa
[+ 4 (L w ] Lol o™ P | V? N
o. O e MmOAAa ® MO
& =~ o jjZ 00 NI Z o
=] O ™ }X~Qu00 X _ NOIW
© o ¢ ONZ=—WwW OILe Z2—Z
4  OrmdNWe ¢ 0 el W o
W W ee eTmend N 0t o o~
3 00e i miOD O XZr) et
N Z AND DZwrwrmdN-D O~
wdred O & oo DemiDAO ord me T et DO
Wi m= WOo~Z s 00OVMOwq =0
o = Xwp NUXECw w=X>»n0
O O wWudX~ AGqWoOWICVOJI~ <«
> O =00 d0VFFFI0A0JO
L4 W wei (i = XWUWL I
=0 X W0 wguugluaeQacw<aw
VD W =IBUNEO==—~ O Q=
%* *
Ny N 0w N
el e~ - -0 o
nN ™M N O N

VLY

PRINT SMOOTH COPY OF PROGRAM AND EXECUTE IT

-

D

L al

[-]

<

-

- -

(=] I of

@ -

- O

-y <

{] -l

-2 =

- -

- >

- <

- - o

N ™ [- 4

N e P X - ¢

~  We o Tt

N A -l -

~ =0 (] 4

NhW o = ¥Z0

NEN - T wdu

N o e XK - WeZ

~ N Ve VIC) d o var

INZM o) 0T o

Oe »OQ= g 2] e ol

HO et =0 O ~N=-tNZ Q.

oo | ee o9 O OO W NDE

Owrret LDor Ze )i NN d~xO

ettt il B R4 - Y- 4 00
WM OOd XN

[ N - 2 b LT o'« ATFRIT LT [ W S

ol = DX O X L dd

OO OQqWZIU Z2WLWOOAd<]g

FULOBULOQ==Z =000V

¥ oo O
~od oM m
MNed o=t ¢

¢ n
rd o

(81818

24

GO TO EDIT ROUTINE
¢1)GO TO 31

EXECUTION ERROR

VLV

(Blelalalolololelblelvlalolalelelalolalelprlololelalalelatelalolslololalelplals]
N O DO ~AIM T A O DD~ AN FIN O DO NN SN O DI D= NNM
NNNNNAOOOMMEAMOAOMNYS 33 ONDINNANINININ OO 0 O
=4 =l gl gl el =4 =l o) el g e g vd g omed yod g v el ] rmd g =t Pl ) 9l Pl el ) ) 0l ol g g 7=l gl Pk ) el
(elelelelololéleldleloleolblalelyldfnlolplil=lals]elalololelelelolololnieloleotal
VNN VNNV NNANNN VN NN DN NNINNTN DN NNNNVNNANWN
L L5 L U L L L L i Lt L L L L U U 0 U U AU L L WU LU LU W W W L
e e e ot S e S e e e e e S e e W e o e e ] e

k“\.‘-



000000
N O~-DON
V00000
rdred r=d ol r=d ot
000000
NNV
Wwwuwww
(ol o o o d
~
.
%
*
*
4
(%]
g
(L]
L
>
-
Q
w
(- 4
(=]
w
[+ 8
>
[
>
-l
(-
]
w
o
o
Q
)
v Z
N r-
O wv
=
c >
O J
-~ Q
- W
3 o<
(]
- o
g D
I O
o >
.|
< ¥
o
D »
w
o~ w -—
o~ » o~
~Qe= o
- i) -

QA e O ewOm=DAo ¢

OV~ ~NO
[« 45 -
qwg Ow
OFZ k=

e ey (X (]
LEQ—~O
Xl OX
00
nNQ (Ve
N — N

(ofelelelelrivlolelalelolelelvliainlelelolelolvlelolololelelylolalaleldlelololelols]
-_OIOATIN OO O ANMNTNONONDI=ANO SN OO NSO~
[l ad ad ot ol A X e T- ofe e oo Te e X alv oTu o fo e fe s o ko T o Yo Yo Yo i o 1o Yo Jo Jo T o la [w fo Th J el al T
ol o g ol gd pd et g el 0 g el g el ool gend el ol ) el 7l et el g e el e et = NJ OOV ONI NN OO O NV NIEN
OOOOCOCOVOVNOOISCOOVICOOONODOO0OOO0VOODOCO00
VI NNV NN NN VNN NN NNV NNIVINN NN V) NN VNN NNV NN

0 UL WL s L LU L W W U W A W0 W WU WD Wl W W W w W W w il W b W i ww ww
.—'—i-l—f—’-l—'—l—b—’-.—.—l'-.—'—F-"-’-'—'—P-’-'—l—’—’-f—'—'—’-’—i—’—l—.—’-'—st—.—
- - -
> T oW o lllen o g voevoemre
-l NN W NNONNSNNN NSNS @
o LS NJere s\ s v eoveeee e LI
w ) o mUOme w xom
o o wnZk- - ox
2 <t QLo (V7] wo
- L -4 NINdg -d W wZ
~ -0 Q. =Ll O
- xw (=] x NDe W
X v DZaw o g QO
é w oowIdD w O Zod Z
> > =0 I Ww J~w
8 N > = w TWw—Z
oo LY I WwIIww
[+ 4 OWp==D O - = U
Q > “€nI<L Z g =
10 b= - > < b= Qo
[+ 4 QX WO=QM~ o Lo nood
w we WY Z= > L=t
I - 4V7] - < b= w VO wvI
b= * oW W Q il =
Q Zo $#WOUIx > > nxnNg
P4 wo #XI +ur- a [ g g0 W
< *XO b= Mg D JWWW
% b=D= OXI O Q OO
w wowzoHx w w WOF<
- * X Ol p~2Z - O ITuwd =
2 (@]8) O W Z W = - a
(&) cZW XQI=WO J w —t -4
w QO « Wwo o w - 4 e QWOG
x T O O o o OXli—u
w g0 L =) we . x<k O
Qo 18], 48 <+ O eddZ O w ud Q0
o M (U] W JwWw = (< 4 =Y o
- <00 (=] Q<ua wxZr-a
QO O~ - LVVO ww O - qUIr~Z
- L d o — —_IZo W 4 e Xww
< - W o (VTN ] (S w e QLT
< Q9 | DEO~ (L) qg0> 0 Z - 4 W Judb~
= (L18) WION AT o ZI W w Ot
o~ WO XN - DX Wk o - W O«gZ
2D 0O emem X - - QZ WwZv o w < OWUL =r=
0O ¢ 1 w k= O n O DXTW (TR == O uv
> o N = o WO W nNZ A= =
O e H$OQ 9@ wmt FO>gZ & w YOZ
Q g #WUUOO N #Z -2 WE VOIZ—W
O~=~~TT #L Z~~TM FUANCNOD =~ —l ~Zauni
~QoIaa W cmIa 3% - w 2 W= vt <L LS
LI N ) ¥ e S | QI e F 00 WZe=-EZN W g QDD
e MOICA o O MUOdP- »ubwdgd < Q- Z> <
XollZ oo [ >Nz o SWE o<W W VW= Jtdp-
o _aJgo XOXJOIUWO XXWEODT = E JIn

W
OFWAZ=ZY O kIO « IO W<

O &=L °

eZUlwr ¢ 0o~ W emet Wl 0l W o=t =) [ o
- oL e Z O opZ0 oLt} «TO0Q oW VN & oZN
o O~ - Oe 2Z2W et 0o N0 W OXk=d =0Q m=x

o O i = ~Od WOZ-Tw—iO W2 IV COMONUIE-

D e TUNMDIOW cs OTAT KW= OWw O OZOW
= sxXOOWVN QO Ow J=t oqdQ o 0wZdq FOONVNOEFPRIOLZIWY —~
qd NOUEEw Z € =DmINOVLOQwi==W = <& o0 =WIOWN
TN gAWOX WEOZXw <IJUWLINOTIFW oW sOW eNXWDIN~
CWOLOOMFD P =E> WOLOORIDOrIDE~ NOXOIW =N
O>ddwwid (= M s DI ddwer- X O W= X DUV =0
L wWwauuaaeow O OouOFuuauw Lo O>aue W QO Wh=Ze o)
Ittt TOX W BUr>UXO=~IUD O\ rdd = =N Q)
%* W #* * 3 3% 30 96 36 W 3t I 3E W W K I3 K K H
~ Q -0 ® M O
Qo o M O [\l ] (&) 0 e
- N M M - o~ ~
VLV
25




(e]leleloleluloldlolelwlalelv]elalololelnlnlclelvlalalitvlalelelelelolulelalslalelo @l ale o lelele]
ANOTNONTO~tNMNTNONDOOOVANENONORND NN TN OO PO=ANMNM TN OO
o el i g gt =t emed NSO TN NN AT MO N 0O 0N O A 0O 3 8 8 3 i D nin nn
OO OGO OV O OISO A OGO OO OO AT NN A OOV AT N VOO O AT N NI N OIS NN
(elelelalaleleloldlelalolw/alolglblaldblélelbleldlalalblwlalelolelalvlslsloleldlblolslalolalole)
VNN NN NN NN NN NN NN NN NN NN NN NIV NN NN NVDNN NN NV NNDVRIVINW
L UL L L0 L L L L g L 0 I U L 0 W) L U g e W g L W L L ) ) L () W L A W) AU W S W WS W WJ WU
ot il o ot s e e e o o S o S S Ry S o S S e e B ey o S S S e e B S S S e e e S

1J) +J=1,80)
SK) GO TO 35

CARD

INPUT REFERENCE NUMBER NOW®)
=331)
NGTH)
«ASTR

- < Sl O
V)onpi o o Wer o0\jr~
O nei o oTom oo

Do i o ) r=d ored 74
e =0 Q2w
I oo o ~D0=™
~ Der O [ Js ]

e st AL 4 4013
NWIWIO> gmm
M=~ ) OJONN

ot OF 4 O p= <Y J
OxXOXOZWAWL 00
QU U XXOV=~OO

OO it
NQO MM
M e~ -

(&

WRITE PROGRAM WITH REFERENCE NUMBERS
L
0

O

c

CHECK FOR DIGIT

VOO

~
()
N
(=)
-
o
(&)
D
M o~ [« 4
N X w
Z o] -—
0O « z ot
- = |
0 Z her
O e L
O g o +
w g '
-~ ) w
- o [« 4
- e w P-4
- - Pl |
- a (& 10
- 0 -8 e |
O o o nu
- S (TR T
[« NS ) I Wwuws
0 Py [(®] [« 4. 4
[« B =] a4
w 2z L
o gL~ I o~
_— o0 Q. —ieN
- 00 -d o0
- g ~QQg
AUl e oy + Wuww
OO00VM = - 00D
L Z W~ X Z-—Z
s WO W X ZZT
Ol 2> UMYXl
- Z e Z bz
LOLXD U £uuo
IO O X))
0~ 0 ~
MmN M o (3]
N 0 ~N ‘N
LLO

26

CHECK FOR LEGAL REFERENCE NUMBER

VLO

1
D

Eg TING NOW (DEL,BASIC STATEMENT yADDleecee)*®//)
SK) GO TO 36

Ee NSTMToANDeNREF4GESO) GC TO 36
c
)
R

06)
2
’
?
H
)

wdrd QI Z

LEOXOwgWL
= TOXUL X

O NN~
M
~t

w
4
e
O J
wn
-
[ 4
- w
o
Q <
O O
(&)
v o
2 w
Ww Z
Z = uw
[l 2§
- O
o
- O Z
2 W w
wi o X
o -~ W
o ™
D -
QO a
o v
w &
b g <
w Qo
- - O
W uw Q
QO == <«

VLL VOO

IF(CARDP(1).EQ.PLUS) GO TO 55




00000000 3I0000COOVO00O0N0OO0DVRNODNO I0I00O0OIDIV00
O=NMITNOMFORD)ANNTNO~ OO O~ANINTNONROROO~NAOTN OO O~ FNOM
0000000V VOSSO ODONVODDORNTCCPCRNITOOINOO00
NN NN NANONNANNANINNANIN N NN NN NN AN ONNNNNNNNNNNN NN N mOMmanm oo
000000V COOOIVOVOINVLVONCOOVNHIDVOOO000IC IOIOOUIVDO
NUHN NN NN NN NN N NN NN NN VI NN N NN NN NN NN NN NN NN NNNDINW
UL U LU LU WU L U UL L L) L L L) LU AL W L U L) U 0 U UL L 1) LS UL L L LD LU AL L) AL W U AL WD UL
L e e e e o e e e S e e e e S e T o e e e O o L o] sl o o =

e -
L ~
- -
o] Iy
() v
¢ 1
(] o ade of (7 It
- =t ws
- >~
(w] =0 -
(L] 4 o 9
< >
- e | 0
- o - a.w
© (=] W=
N 2 acd
- < (S
<T [+ 41 W
I > 03¢
a [ P S
-1 [+ 4.8
< aw ww
4 [+ 4 Qo
[« w o
w Iw T d
[} =N -l
- [ ] LLve—t
) wx ax
+ -~ b 4 -
-t (& 1Y) o ONe={
S~ | N I (L ¢ o
o Z o <3 - 0 0 o
o w Z < (w]e) 3 N no [=]=)
o x ™ - Q Z0 =t
L 4 w o (=] . 0O w o o
B - X - w - O - —-a Qo
° < |- [+ 4 (a] b= (LI
Q - O o ) Q0 « o .00
z w 2 N wnw (L) (L] ww -~
< - W) O o w (<4 o] o~
[ | el e ] = O N -~ o - oC— 0N
P = - . ey - D o~ (@]m] Nt
- a »>o L g D= QU - S o VWO ~w
-4 2 m —t Ode XN <« — ¢ g
~ - - - >a <qw W ~ wws IX
w < xO = W o u < IOV an
= o o Ww <= - I UN=~~T I OF-aedly
— a - - QO a =~ QOXva O a T OIAgU
-t - o) L) o€ I Wedb=$d D -l (el d
< w <o q g e X OMdL o < e ZM(D o @
- [ o (& ® «DWZ Il o W ® ol | = JF
b4 o * W T « | XOJ0Ww O Qo X OJUW
w ow 0 -~ w o =ZZ w =t e 0
[+ 4 0o VN - e o o~ el o I o e ilwranenen
[+ 4 L @ <O Qe ~0 Meoldl o= P J -0 I oZ oI ri~iO
e ] rd— 0 Jw oM O e U = -_O et Oww )
(B I ) H o~ x O e il e O~HOUTZC> T FOOwert =Q w200
=-D=A W X TV TlHar~a «O *« D DOl - oMNA. sl se >=iDOQ O
- Ol 0D W UOMMIZIOVNOwDTX 0 W ZeeiDOT O XXX O3
O O Z O i - e wplUCONE = ] w wiedNOd-
w g~ O wWoowoqWOWdOQX «-d D OOCWOWdWw~ WOWD
& DWUNUOKF £ HJZ28SJdFh0FFEE QJJ00 O -JDI-UO—'—I'-chQ-J-'-l-r-
X Op=X wZ LY. 4 et =EWO IS~ W IO e e L)
0O WZWoOu.O W <dWULWoOOULOoOLXOXOIa<dwd X <UJOI.LMCJO€CJ¢LU<U.U-¢D
O QrrtDrQO = OZO0NO~IOILFAWUE™~ W QOUOUIOILOXWr=IO
# % *
[=] o0 MM M wny VO M~ © @
~ ME & T~ < I = 7 <
(42} m =) () =4 ()
LLOL LUV (G116

widswma,



(elolelelelalelolalelelblelelolololalelrlaslololelolalalélelalelalelolélolelelwlalelelvleleld]elw)
OOONMOINONNOONDI=-NOSTNONR OO ~NANNITNO DO ~ANNEFNVOPO PO ~NANIM N
O O i rmd et et 4l o el vt =4 NN NI NN AN N NN N N NN MO A MO MO N T S S nninnimn
OO AOMOAOMAOMMOMEAMOAOEA OO0 AOMEOEO MO OO AMOEAEOOMOMOEO O M AAMN MO NN
(e]elelelelolelalelalolalolalolnlv]olblololilaldlolbldlalalelblnlo/elel=foelreleldlololelalele]o)
NNV NN NN N NN N VYNNI NVHN VNN NN NN NN NN N NN NN N NDNNNNNWNIWN
LU UL UL LA L LS L s L L U L L L U L UL L AL L U9 L L ) L0 U LU L L R L A U LU AL W U W it
e e o o o e e e e e S e o T e e e T e W e o e e S e o o el o e ) e e o

6
%8(K+2).NE.ALPHA(4)) GO TO 56
MOVE STATEMENTS UP AND DOWN

Qo ALPHA(14) o ANDe CARDP(I+3)¢EQeALPHA(20)) GO TO 602

w
-4
[}
| -
O
- (=
= m
w Qo 4
(< 4 . * SN 0 -
[ 4 ) - Z
o | I w )
(@] 0 - w
ng - O w -
(.4 - (Sl 2 - -
w 2 O O (@) - < W
- w b= o~ (L) - -
w un x Q= -4 o NN =
- < O w O N o - > o <
- - (L 0 b4 g4 W v [+ 4
- - O Q L) ot v o 4 (L)
-t Z - - - et o [+ 4 X e O [w]
+ w 7] YO - -~ g U - (4
| ] x O ZL -~ TWuv - Q
X - (VI ] w <ga.0 OV g « Z 0O
- - W | () -ded ® AW O ax W o o
2 (7, < -~ (.ol de m Ze (n B o} -
w < = Ored O o oLl _—— IO U b= o~
E e~ U v O+ < [« VTS O Ow muULOW Z (&) -
w Iwown ° - QU o W OO woDe ™ WV [] P4
-~ Wil (S I o od Z W eoM WO o oY IT~e0oem X & O W
< XL v - XX Z emamd O L d ok § ey < O W T +
- Ze™ ) [l d o d=] v MY HOOL -ilw Q o ] w W
VV VNI o & UV emiO O llwwewld sfMal e lWwDAAWE o VW O = W
E=TI=g 0 EZIZGIHNH W XO00DVM+ DU~ QD0 W oo g ¢
ur | ~ =4 o o UXZ- YXO™W JZ20xMmMx20 [} - 2
= =ONNWO € VAV VI LWO HO I Dewr= gCq™ QO wnwio v |
W ZONnNJ=- ZEZTOWW QO NOOULVFFFOOUMQRUdOOVFAd Z2 Z- o
- - O wih=Wo-X Z wearw Zrd W W Z dw wZJ -l Qo
G2 VVOOWLOD 0O WUkF-WZW = QLU LOxxOoOOoULCOILOILuUd W LwLWwo 9O g
Q Z00N0 <« 2Ot W Ortmt =) TOmQriret QUMD OO ™= i Z(D | =
(] N 0 o Q= ™M N
0 u) n 0 0 (o) o Q
n . 00 0 )
(818 (8168 QL VOO VL

28

by

i




0000000000
OO 0O ~NMFLN
NN DO 010000
MEOMMOMMM M0
000O0OOCH0D
DNNDBNNNNNN
WL W WWW W wiw
v

)=SFILE(ITEMP-1,1)
ADD) GO TO 61

)=CARD (J)

I
1
I

o

TV «0O
W o0
Hi=0. | <P~ P
[l Lo e TT SV I o
- i) ~ -
NWO —MWOWo
O A= Qb=
il = o~ O
OUL-ULOoWLOxro=x
OV OO T OW

8
Py
Te
8C
'J
512)

~oy ®on
00 ‘@ O

OOPOOOD0OIVNONOOD00ONOOO0O00O0D000000Q0
~ONOPFNOMNORO)~ANNFINO Ot NN FNOSDOOOD =AM IN O
DOOC IO OOC) rmd il pmd b i b vt =t =t (NN O NN NI OSSN NN 0O (Y OO N 0 00
(aleolelelnlviplolelalnldipivlololalnlnlginlplyleluleldlalelo]blole lolely)
[dlelolelv]lelaldleiblololv]olalelslelalelplolololalllololalélvalaleld]a)
DODDDDOIDDIIDIDODIDDDDDOIDIDDIDDIDIDIDDIIIDIDOIDDIDID
[ L L LA L L AL oA o Ao o e e e o Ao Ao A J oo Ao e 4o 4o o A 4 44
LLLLLOLLLVLLLLLLLLLLVLLLLOULVLLLVLULLLLOLLLOYL

Q o
o W
g vV -
(& R —
[ o] -
£ W g - Ww
-~ X —en =
- g Qe
(7] I~ DO«
¥ W ay «Ox
Z = N~ X
< <=0 «O
- xoZO
M ¥ o0
u -} - -
- w Q kJT
- I @ *nOWV
g O - JOg
w Qe
v 0D QW =
w ZO X OO
> QX <N D
Qe Q= «0OWV)
A - g~WD
WOVIr =m0z
(4. 4. 4=} -~
<qQw OQ—t »Z
wo Qb=
Z2 oz - X =)
—-Zwdg Q VNd -
|t L Sp==N
oD OZ g nVND
QZZm= Q= Z )
O O QO
O=A Z O o
DV>-0O O\ o= =
N - I Ow~NIXY
W Z ZOoCoZal
N>t OCkm—I <
= O ONd> OJ
ITwviuwn -0 «Wwa
-n wuv (LE- 4 1% ]
wnu Qri=—g o
el o ey o
1O QA «OWkwv
oXWwwn a=Z o
LZ L~ op [4 7" 4
TLOT -0 o eI
Oad OZ~~a <AX

SUBROUTINE CRUNCH(ILNGTH)
c
T

—-Idazx YNJdLO XY
Qbrwdda £
w wo <O OFDXUO<
>S>VN2ZW P <Lt LT L = O
Z vt~ V=QawWazZ «0
wot - bt =y §]
IO il -~
-0 g g
WX Z -
ZxX O oo
W o X0
>0 X <
=-ZI W Qo<
Q<= VoL

(N O B |
-t

LVOLOLLLO

REMOVE BLANKS

LLO

BLANK) GO TO 20

QO O~ .llU
[l A
I 4 -2
OOQ.™
ONwOOF
Zz Zx2Z
A0W IO
[ l=l T [ST8 ]

o
N

CHECK FOR BLANK INPUT

LLL

NGTHeEQeG) CARDP(1)=ASTRSK

IFCIL
DG 25 I=1,80

CHECK FOR TYPING ERROR($$$$)

(1)=ASTRSK

6
P

aNO

(81818 )

A Ao ot

.



0000ID0CID0O000000000
OO ~NMNTINONOOD~NMNG
ONEOT 33333 nnnng
[ololelaiolqlvielnlglelolelolsldlnle]
(o{eleolelv]wislalelblelélololelols (]
DDODDDODDD2DD2HDDDDDID
oeoxaxooxordaowaoaoeoa
UUUUUUUUU‘L”)UUUUUUUU

=
-
a
1]
N~ -
oNQ. -4
o - n
O Ka N
| gl 7] NO
(4 (=]
Q~ o< [ g
O -0
QO — o
-~ Q~ (U]
- e AN
Faal -9 o— -
- & n
< - (D et
Idg <= <
Qa e Io I
- T Q e a
<ty - -
o0 <t qawm
W~ () 0D
&M W=~ wZ
ot Zm Zr
Ll o4 o
[ o — )
+ 0 Lo -
=] +Q. -~
ad [SY.'4 -
(]S o< aQ
-~ e Qv [a]a]
- dQ o e (s 44
- OZ ~ g0 g<g
= oI ~ O ~ VOV
T e O o J o
- O~ O X e W o
o < O~ QO ON
Z o~ - oy = o
O M -~ o~
- g O g O $<
VI T & ~I Z ~T
V O 94 g0 g <4
W Td X TJd £ I
VI g E O T ad
e O Je O Je
LW O © 0 O O
O 0 o oy
We = We = We
C Z~ =t Zom = Ze~
Z oN 0O N 0O N
W emd W =md W -
Pt et ] et e
& www  ww L we
0O G O aa 0O aaw
@w QO uw 00O uw 00D
. 4.4 [« 4.4 xx2Z
¥ d ¥ g ¥ S~
O LVLL L LL L VOFD
W wrw W ww WU wwZk=0)
I iU I WLy I wLuowz
Q Mt O et O QOO UY
~ [20)
O N N 0
N N
VOO VOO LUV

SUBROUTINE INITAL

(olele]v (ol
~OMNOY=N
red ==l NNV D
L0000
(ololelolols]
e L L Lo o]
Z2ZZ2Z22Z22

g g pung Yot g Pd

CTORS
EMe IT ALSO

ALL VE
E SYST

T _LOADS
ED BY TH
VALUES.

I
us
AL

xIO
nIwm
L aad ot
Tl
=XV

LLLLLVL

30

CCMMON

000000000000

OF O~ AN SN OO
efred et e=d =1 \F OO NN NI O
OOOO0O00OCOHON
[e]lelolelolulelelalelwl]
g pomef pumnf P fuomg Pt P Pt Pumaf fuand e Pnd
ZEZZ2222Z22Z2222
-t e LT T e T ]
~
- N
-~ X
[+ <] - ~4
g - Ww [
A >
g O - I
I~ 2< -t
(WL b -
dZ~ X x
=D +0 Ju o4
xXOZV -t
[ el [&] -
~mNer) w & S
C =JXI T O¥ !
@ *N0OW =~=II
- JO< I erdrm
Q= ~> e
Qv ey eI e
xOmO et =i T
N D - I eeir
O~ *DV) —~D » -
q=~lD oL+
o~00Z XTI XTI
(D = T wneird
OO ¢ Nl & »
DVZ =0 — LT O~
X =) (D~ TT
QO vna - TTL ermird
O ob=p=1/) =ril) & »
g VND [« A oy e PN
O=~mZ.d W ~T LT
O A T erded
~) [ Qe & »
~\ op= LK = ||
OwemNIY ~Ww—TI
OAOZAZ O orird
QObrirt T <l =il &~
NI QOd ~ T Mo
~Om el an-~XII
OI—-o T wrdet
Ortma Y, » i & w
0 XXX e O +TN e
O ot ==~
L Z X QO it
[ ad O *ril) & »
-~ * edNZ e~ +T 4

OZ~~0. <L O ~T T
O™ CNT weird
rd ) o arter i Z &
- AN NQ. T D%
YENJLIZS~IT
Ot _JZUWT e~trd
qA. O D0 Q=2 \\
= JIZINTOAX
VDA WRS O rAZ |-

XZE v~
SNOW IO

nlant "Ll P o
2NI=QO0
oZ - -
WYL}
ZZ-Ii~~XI
Ora L i L™

Lo OV
R R B B O | | |

INITIALIZE

LOVL

HELYE w,




00000000000 OONOVONOOOIONOCD0CI000D00D
CO=NNOTNONDOO~NNTONOMDO O~ NMTNOMNDVOD T
NN MMM O NS G TS DD DN NN DIN0 0 O 0 00
[olelnlviplalylelnlelalslylalpleolelalalslmiolnlnlbllvielalelelaslvalols e}
(ole]eldlald]v]e]nlalelalalaleloleldlaloldleblvlelelrlaleldlalaleinlaldlel
Pt g D= et Pt it D 5 Bt B ot e et g o et ot o ot 1=~ S Dt (et Bt o D et B e o et et ot
EZZZZZZ2Z22Z2T 22222322222 2Z2222222Z22Z

o pma Donf e g g (g P Bl Puned G (as] e S04 Jrm] fumed $d Devf ] Pt g e G e S e $od P funf) Do Puam) panf e oo Juomf P

(orle)
"nn
a.q.

gz
]

PRIORITY TABLE

NN M NN
wnewnwnn
N o o o g, e
== N0
] v s
<ONONOD
[ e
P e e L ]
24 4:4-4.4-4
P4 N.N-N.H.§-§
o) G ved Bund Dranf Bood gy

(818

LVOLOVL

LCAD DIGITS

L0V

LOAD DIGITS INTO ALPHA

LOL

31

=DIGIT(I)
LOAD SPECIAL CHAR INTO ALPHA

LOLO

}=CHARTM(I)
INITIALIZE ARRAY STCRAGE POUINTERS

1,12
1
C

n+0Q

(S8 18

138444

CO0_50 1=287
50 PRT(I)=0.0

090
Q0D
OO0 M~
QOO
[=]e]e]
P et Pt
ZZZ
funf pumaf P

LOAD SPeCIAL CHARACTERS

"
c
c

ODV000
~ON TN O
U
DOV
cCOCO00
ra e Dl e P
22222

e (e Bl fmonf g P

S gy S, G g, G
N0
e WP e S S gt
FXEITE
b b b e e
oo
<< dgad
TIITITX
LLOLLOL
A RRRR
¥

VYL I~
XZIET X
XD
NLSOWUQO|
LnLowa

At g




00000000000
MNOCO~ANMIENOCIN
tefef-OLTOODOOO
(e]elelalvlelgldlmlplole)
(oleleloleleolololalolole)
et et Pront 9=t g = P Pt Bt Pt /) /)
LEZZZZ2ZZZZ\ul)

[ L Lo L DT P T T i e |

ETC.

FORMATION SUCH

IN
SSIONS

MISC
EXPRE

?

200000200
NOOrO~NM
QOO0 D it
(alolnloldlalglnlnl
0000 C 00
NNV
W Wwwiwu
DD

00200000000 C 000000002007
TOVODPRD=NNATNOORO N SN O
o pd ol o=t ot = O\ NN NI NN NN N (7, T Y My
OD0V0IVNOILO00I0CDOC OO
000 0200COVO0OCNVOO00O0OL V0
NV NN NN NIV NN NN NN NN NN VNV
G U L W W W) W WA W W W W W W G e W W)
el od e d e ) ) o ) d el ) d ) ) e ) ) d ) ok

o O o &N WadNDe
[ XS4 weeolD) VNO & gqe
N0 Ne ONNde W X xS
) - o ollle e e de O Oe
o< » [ 4 [ I S ()
@ Vo= ToXX- x0
i w - N aw
[T 444 OT WnNe g x
ocowax qUWIOT <> » =« O Wwo
-e]e] DEZE=OO O p
wXuw O o= e ZUH b~ d
xD z<xzw:- ww o
DZ e~ O O 4 ol
- ~ .JW-I J0We = W
OOON daonaqn *X -}
DZQe IO0OFIWDX Q.=
4 ¢ X w uwZox o xZ
= % % Ik WY ed qy
VN 4% # =ZWE o dN (72} o
w OWIWD «Ve O w
Wole o ==X W W=
TN ) G O NN ><
—asNw -t o=Em~4 oD O~
—e D @ TNHNNL N> > [ 1]
O o2Z -Z e e DUV <
=AU OMOLLVLOOODC W
>Zk & == QuWWNO wo
2 0z LNV g
(@], 45T Q. DWg -2
> =) W eV >0 (L)
[TIE - ¢ o« «d NI W 2z
W xQ) DWQWIidxX O [wl-4
QW= =0 >JWO W [« 2%
#* DWwa. WA C.xy => uw
QI DOVWE e OV o (&)
#0OD O© oA » WX Wire
xaud 2ZWOMX +dQ= wwv)
o= =il NG & QO ed wdg
~Z Up=C -t o WHHOZEZN\WV [ o]
=W X EENWe o W Z
£ +=X2Z qUOWOONIe o~ <L
4 ITw Lr Ne W e VO
N o= OUVDW WD= o N
Ve =IO Oqr-ZuadZY «0 DV
wENE o MQQO'—Dﬁﬁ se DX Ob=~

- ]I« D A ENNT >0

(@]

4

L. ¢

(7]

-0

g

X0

xx

o

w

w

b %4

«{

o »

O

own

xx

au

[+2]

(2} =

— o oy xoD

oo o ) i (N wZ
™00 O™ dmnt ot >
- P e Qe
XE¥XIXZTX (&)
| ot ot el nd el et (%)
[(4- 44 4-4.4 2u
SIIC| O
IIXIIXII (V2] .)
(6888818 ] (721 - §
WHunn (YN ]
- ZWn 4 -, 4
Uu woOdDT o« <
N N2ZV D >
OO~ = O
QA0 ) W 2Z IOV
AaaIoLN o W <«

O LV VLLL

b o - @XQ u¢>mu 0 ee -t
~O » e = } WY D Thl-0ouV =~ e= 0NV
QZ~=a X Z #$NITOkm~ =D NEWe Zee XM g2
Q=00 W O # wuwd < O nd o D0 Q
~ D * e Zk= xxm QAU XL NN = O
- el DU & Qaun | s WUVd IOOre = -
Y e NdU-O. N ertbe J=0) o O o 0 xw
It JE e KN X W gENe ONZ X
OO DX WS\~ OITWeman m Jod o oWNWU=mD
reg=EOC=>eiQO »DIUT. e~ e QI JO Me ®f) Gp=
V=QAWAZIENQe XO»O<dCs Wk—OQLT OO0 *riD= L

= DWWt O e N Z DO N
Ol 0o ND qriD oo
e ZOWw o O
ZOM e =Z TOWN =
O%# WY C=UOwdwg
XldAZETNI O =X
T gL~ o WX
QWO T Nawoaeo
O EU =N >XU XU

A TEW ~=~OXO~OD
N A NNQ et oo ¥
W e o et 6o Qwi~
CT A o O eiNwip=
o wilg
(Nieh - Wl T W Jelal )b 4
AU IQrd JDOC=EN
T XENESAOWNWXQOs
® Wwoe WOk oXu

% ¥ % % (EX X2 XX X | *

Qo N [3210]

] QOO0 ©o

- _ =00t et
32




OO0O00 O0COODNNONOOONDCOOCOONOVLOOD
O N FUND DO G D NN N O OP N TN O 00 Dt
AN AN N NN 010 0 010 00 0 O O Moo~ I O on 00
0D00V0ODOOR0ODCCODDCD HVONCOOOICHD
(eleleolalelelslolalolaldldldlalelalels]alaloldlalolelslelalelv]l o)
D NVINN NN NN NN NN NN NNN NN NVNNNNNNNNNNAWY
L LALL  LL 0 L UL L L A i LU ) U L A W W WAL WA W W W
D dd et d dd el ddd b ded A DD DD S d ) A )

00200
OOrO~N
AL
(ale]olple
(dleldlele]
VNNNNVY
wwwwuw
ol d d el
- -
-4 sor®m s ve ow oe e ®
= NeoeooooeaX e NN ~
<o~ = I I I I XKINX ) -
o~ AL RN Y
~ W N (ol ® 4
[ ] NS e e e, -y w
[} - - Ww I X
- (U] IOk [
Z - W e 20
—Z (8} o TW < - ¥
aw — w a Z e\ (&
ox v Ww J0 wn 2 N w
Ww g I o wo Wl = > ol
b [ ¢} = - = 0 W -
o< -y 0 Q2IV
b= w O xdw v Q. ww 7
PN - e L= e >
w b >0 « wo Z2 b
-l - D qQ W) se -t
—t Z Z 0T >4 o=t b |
o) o] W o W2 (8]
og = ZW W IJ0 w
L q-¢] o w =JdJd IO QAW (2 4
w w L] O b= - W [+ 4
(- 4 - ¢ (%) g OZ Q DZX Q
on} [ ad - Q= Q
Q. v > Ok x 2+ =
e ) aQ p } wwx -
1y o < Z wa. 20X
wts o - Qmee D2 DZ=-2Z o
[« 454 Q g W —d =t >w 0O nn w
¢ b 4 o avrdg O e Nei Q
(1) -ZA>W e bt ) >
> W Oveg T SU. =0 OO0 P~
Vel ol W > T X e = —Z_ D Or~p ~
o Y k= QFxZ 00Dx ~ i
o Q VW - AW 00 e
Q= WhwnZ I =g W oVLY Xi#
= T =0 W= [V, ]V1). 44 = *
(%) —-ZZ W IO —E - -_— >3
wo UWANQO0F O Q> O~
I WdE X2 O @ —now OITn aZ
~00 OAFTWICnwww O wIro ~ON Wi
- 4 XO JWheIk & =Z2ZWko ~ew g
¢ A PUOIFTOVZFD d =i d Yad L)
>0 VIND vO= a N0V NII ad
We QLVNZNWUAENT =~ WO Z~~xaa 2D
22X T OX WEOLONN = WIOITkdad 0>
w O (Vi 47, ] L ONC Q0 OFrnAadAd >J
WM =« NGCZOW - e () et O 0O a
weo it s TUOATI xwol o S>0OI1Z QU W
) XWletmbe QTWO XEQIZOJLITWW H# oL
g Z2 oxxwve O 2 Cq Zwil) o0 #

= W NANZ
VN eF e NGCDZm

OrQe X (& 1.4
OZO=GCH0 (ST
W=l oo Z_JD
w oDl = Ve

O -ITqE e
2 Zw il W [ ]
IO~ O 4

(-l 44
> WO LWW
ONEEULWVX
* # ¢**********

o0
Vet

-

Dl Q. wr gormememe O
N0 &N O
e Ut O e QO >~ OO
OdXO~C i JOZ-QA.0.~0O
oslllrmt oo Q. O~=DAQ00 o 20

oLt o Z

A

0w il «X QXL O Ord
U e o L e O U LD 0L L L e e 0t
wlldILJ w OVWL=0
OF2Z0 JWD dOww =T =
(TN [l 417]
WEQQCO=UCSLULLRLXOD0O
BUNACIXOrru= Y. TO

¥ 3 * L]

tn 00
(&= o (el
Nl -~ et

EXECUTE SAMPLE PROGRAM

VLV

e oo ® jmo o [ o]
® "N\ N\e DN O
Do oo wdOZe WS
=l e =0 = O
wIl O0X X W
= Ug o o
0 e o x> « O
Z0NY WA E
wOAr0Q NI
IrZ —o DO Uy
=g Q. XV O
(5 R Q
<< W OO D-—
-0 2D0X wZazZa2
wmnaZk- QO w=Zem
w Z2<g WO WO -
O =ttt = I <> W
> QD - =2ZO
=0Owa T W
QeI Z XZC<IT @
Zg O QO b=
< D o W
LI~} WY oa.
DL W= woIraZ
Oxwny Wh=2 <>~
xO< rd. 4 P-4
azx wZ L= g
=T owno
wWeZp-x WOZ> W
—SZW W Y = XV
0.O0Z V- IILIU. DD
TOWYLT . Ortp~
< O < W
(Vo Jal-d@ 1V, D e«
Z = i Oulk~ =
wgwzZo > D~
I °2Z XAlm=D
-0 W LWw2ZWwIro
ot — M E ede
woenr-u Q We
et T oZXhd =
Wl e (OLH »
Qo X Ok
WaTnZ QO We-nN#Ho
MUty o - =]
W <OX qd4 WweeXk=XN
>UWEXE O 20QUVUe
Ow - Ocwlwa e
IWVW e W XTI Xw
~w -0 WO b= =
e NOFNMm » onZ
o= ZDN o) «Q<IW
Xdd e XI =
O CWZ o2 XWX W
e NZ A4 Wemet OL D=
M oS Q 0 DX O
Qe Z —We-Qe OO &P
—HOWX WX =0 rO>W
e ZTWEUWDrd o= l—'—
O =UZO o0 JUDD-
whpe DT WiNwl=JT A QO
WA X W W= Z Z W
I DWOEZk- ~~m
—HEVOUWLD <=~ e
O W=>NWKOe \= QD
Xu.- = BUNESN O
% 3 3 3 * * 3 9 3¢
™~ ©
ne QO
(ol ] r=t

S4eattng,



[e]ololele]
AU O
DM OO
QCO0O
CO00D
(72174172172 17,]
Wl
) ad = ond
2 [Ze L T4
ogq —dZa J
X VI W e
< =30
[ VIDWZ=-g
w2z Za.—- X0
-0 QZ4nWd
0 Ottt Z W)
w [72) -4
D Tx ww
wo WO T
= a0
.4 nr u
('S —<-0
Vs XZO =0
oW = W o~
b FONe XN
wZ QW Z e i
W ot o Ne
-4 NIW Ww e
W g=N~Z0O
Xk MANIIN= QO
< < o e
o g OO IV
== A S TIE- TV - ¢
- -e@aZe @
e wlll VNON
QN X2 o Z
- NONCI =
>0 = OOW
L= N w2V
Tw ~ o WmiX

D e~ 2N
Q o gZZ -l
> o™ TWWIZO0
o ow XxETIT Wwa
e N QUWW-ZZWV
e - W= DW=l
<02 g<LQ =
oOww = ZIWID
Az NN~ T 2
= WL [~ 4 (721 &)
D> LUow 0
og<g O=ZZ0W o
Z - xunwutzoxed
bt f== ) a< =t <L LI
OZZO o~
[« 47,11 o AILZNDOT
owo QoW I~ QD
wa o O>l=pe-T N
ot « M ZCOW
-« xQ XXW COoOTOVO
N ) noowWOw =

WZ L b=t

OV we W
ZA>WO~NOWZ O *0Ow-

-~ ZWYO DWil~mi
N < - elTZCOL ~(N »
Ll riede DOQO> - rdemie

O
solljrd eoeo

DTgau

~
LIS
~

)
NN
ceow

Z0
(Yol AVEIVN)
LZ
WU~ 2Z
QX
W O
=0 Z -
ZIU.q9E

-

== Wwo
Z =g
wo uw
D=0t
wnzZwm
LN
CNOE o~
- W
NI
uiwl
oI D

- 2 of
) =UNe =
(2 S
a ZZe -
DLJ0Wne
VN E e
wZgaw O
4 1T o g
qTEIIW
T e -
WunWDe
= O N
g ToOoaxWwe
T d==Q.T o
- VI -
L X
nNVOMD o«
oWl a
xa 2220
QO+t
Z (L].4

o) <Th=i=
QLD
WLt O
WIIICQWy
= ZX
o dralllf—
>4 (%2}
OO0~ Jg
g VIZA
wouiyiee

I I OWO

oNEWQO T
—t O b=

TZuga O
WO = e

amagnmmOOmh>m

OOl <J=i

e X2ZWX WIAQTITXTM
s W JOFXAZE-JdI

x

Q EZE

[y

RO =enr U OOQXEZN = IV
4 WL <t U LT LY
WO I~ > N>DVNQEZ

Tt Lilld <L
qd- <AXOCWI>IH>-WxO
Z FOTL Z 00X

i ¢ 3t e * ¥*
el |

¥* ¥ #
N

4
p—

WX W

aF-AxZ WwW <9

wwa o Z

¥ ¥ 36 3 36 3 3 K I
o

(o 1]
Mt

D A FEW SIMPLE QUESTIONS ABOUT'/

w
>

L anlanied

#*
(3]

i)
OV

)
14)e0R.CARDP(1).EQsALPHA(25)) GO TO 31

? GO T0 30

~ W<
oZ e T
~OWNT =0

-
e XTMOJIC
sUNZ 0 0
XXO IO
O ZmWul

DUWIrTXNUZVNime <[medo We & 0~
ZIXWUWWTL T <At oN T $ & 0 oL O
e D red( ) rdr=i)
=N OlQOmOID~OND T i

e a-NZEFHA QIS0 JOOEFIW-SE -
Lt XN N\NECUVEL LIt e =ZO I
IXO<LO>e OFWXUIZO0WIL UL IOX Qe O\ JW
NEN-HACW sONXEUL IUZXAOV~—IOIU ZIU, X

#*
<
]
-t

<
(]

(eTolglelelelelelrlelelalalvlelolalelblololdlibldelu]elelelolololelvleleléle]sloY ole]
PO~ANOTNONDOD~NMNMFNONSORO~NAOTNONDO DI ~ANMNTNO~OOOD
QOO ROCCOOOODCC IO rird rmirdrmd red rml rmd et =t N VO NN NN VL NN
[slalelalplelelwlelaldr Tl P R e e e L L e L L E T P e e P L L I o P T ]
QOOQVCODTOLIDCCRONOINVDCODOICIODOVCI200NO0000LOUD
NNV NNV N NNNN NV NN TN NNV NN N NN NN NN NNV NNV
L L W L W WA A U LU U AL L G U U W U UL L L L L L L UL U U L WU L W A LD W WD L
) d el el ) e ) ) e o ) ) e e e e ) ) d ) ) ) o e s ) ) ) ) ) ) ) ) ) ] ] e ] ] o

= i
.
- =0

AN

S OF JusTt

THE SIMPLEST BASIC PROGRAM CONSIST

ES
MENT. ')

YES
EME

st
e LommiQ )

1,END=317)CARD

s OV DOJUwWCUC(w IIWOWULZWI=\ o

o

* 3 3t 3
0 ~n 0 N
- My - [\4]
m - -4

e



(olelalelelslelwlololele]
NN OO OO N
T INTUTRINTI T I o g
=t o et = et el et rd el gmd b 7=
[slelelalalalololdlolels)
nUNNNNNNNNNNWN

0000000
TNV~ ONO
TEETPrn
ol el ol d et el
CO0000QV
NNV

0000000 0IONHD00O00VOOD0O0000
NOOAFTN OO RNCO—ANNFNOOOD (NN TN OO0
DD AN 00 0 0 0O DO 0O~ pe I
ol ol et et ol 7l s el il e g gl e ] ol el el g g e e g el g e el
002V QUCVUCCOOIVINGUODCOOTCIOV
VNV NN NV N NN NN NN N NN NNVNNYNWNIW

e

WWUWWWWWWhIWW  WWWLIWIWL WU W L) W UL U UL L LS UL 0 L LU U L) L U U W WL L L L ULt
dedd edadeded e e | e ] A ) e wd e ) d ) e o e ) o ) e ) ) o ) ) e ) b S )
We ~ O g b d ——e W DNe N O
N\\e eewe ae o ~0N SNTe N Ni=We Qe N\ & e NI
=L S o) o NXN NNV WA NNWe DN N Qe - [ I
<Ie HXZXe Co Xo Ui o Je & o QOUWN o ZUIZN IO\
VLUd ngY = O =~ =z Xe LSILOes UWe o -~
wo ~ N = WOV — W el XD AENN
aOW NeN NN <[ - -l (%} SN DO\
Ix N e o N exI QO O eI VL Z A oo
=< - V) - < p= W Z2 Waed [ @Yy =AW
W) O - Te A0 =0 e X elIL~ XILZZ
(12 weg — ~N - Qe QAW WVAD O W XJdvm < WD
@ v (L] A - > I Q TSN >0 ™
(@] o «2 = | Qe -0 IO~ Do O« T=
= Q O o | - no wa ZuW «0O <W e
(S LT < [ 24 - »Zdd [ O TaXN
o ok= - wun vl OWD>OX COWIZ A n
(L] wa<g ™~ [ o] w 2 Idd = deo ND
& b= 7, [ -De wv) OX =0 QXM < oo g
- L= oo W Z v W WwWi-gu)> -t LD~ Xe O
- ZW w a0} t -] IO LLTr V) JdNe Z
N wvuwo O < - <U) et UWOWD>Z XD gIN\NWO
-~ —-=Z O~ I IJ LT = e X QWO ONZTZI
L 4 & Wt < Q Qo () b=t QULU>IZ=~ UWe D
I Wl = ik oJ | <X XYy ZmligWw et O oo Mw
Q. IO X< « qg QW Woxown XL IW -
- Ll e Z wX x D>l QWD QUWI JESNWN~X
<C <t -0Z W + Ul D =~ J WZA0OD= XXINOD
[ QO - I (&) TIC- ¢ VDDLU Z oLDe
o ot 4 <.J ot o Ot WX =D DS |V e N
w N [ L -qa] N=0 XN U, ] dx J o\
. Ir= QU Z wmu NTWI>OL WILZ2WITIWA O »
- Ol IWwyy = A — w>J ozZzZawn NETI A p=NlWe o
) - OdD | H#Jde a o g<w wga  =—a0 >
- () o (7, I | >adwo -J - AU i NT
am b= YVWW o O > VY Lo J TV s DD X WD
(\[a] QO e —~T0 W *2ZW XX >Q W W<l JZ0.
O z o~ [ * <<b= W < LQ QO rir ~ JLOQUWIITXNO
< b= w o Ww Z k= v o VIS >t NI X OOW IV XD
(w]8 > ok FTwag w o v wee o d < qd4g =0 e O
- «O C w DL W WO D TOWILO «O> Sl CZUD e
oo N0 2< N o« Ql=Jd>UL 2 X O+t Qe AT W
00 W o~ | e W T <D~ < o M IOV <>a
O o~ QON dnga I D e —WDZT WS oJ I>xew Iwv [l o
- Wwolkes IXT = ZUVIWVI~W O XXVl «00 A QUi dg
o~ -l () I o Q= XXX L I VGl » T U W O Iow
Y~ [ &1L -l L WO < > 0 T O=d AIdu Ztuwa O
(Y22 -¢ -4 W20 UV O JFE=-0nZ O w o I T QNI a aOwWdddes D
~xdIT T U O e < [-q+4 (LIS ]S BRI WXOQrND q o~ 04TW J0Oo. < +0O)
ka0 QW X = ZdCdIN W Oww v O NqQLUEWV G X0
=l =D Odb~ UV =Xy = ~— Lo o i [Tl ] e E gL N
(L1-¢ 4 -4 ~JOu IOV ™ VNdIes M e =0 & JU NM = e TWNDXEXONA
2000 - Z0 e OOg WV ITN 1] o =X OJIN | e PE<ll -
SO WO o XNZ WOVe Z-0 XOXO Z00WO0 X I=> W
=Ly (v 4 XOqQXQ I D= N~ =X >Z O Z ZX Vo
- 00 0 mo >oNIWY FULE NWes VDN NG sdlermeg = oQ <O D or
Imememd o NND oV N IO +O oM X I o«(® o LQIIL ¥
OrpdriQO e MhaQede W OV Wrat ) mirde @D ¢ WO mirde = (O Q. W
Lt ~MCU WNDT I =X OV O WV NDQmD NZWWdd J X
Daaa o\ ce QOp= oo DNIXWOIWWNO® =t 0o Z 1NV XXIO we ® I Obg
QOO OCNOVe IO O Zmmd= QA JUO a0~ Q0 > »olw VXA X2
O QW= | QEOOVNNWY QZ20N\wi= 22 e Owp= Z=d W ===
CAQQUOWINX WAV S |- S 2w lUle IO = new i ONe I VN
AV =T XOFZIA o o ol WEOMET o V) NeX OFX w N\ oo
st e OD=EA V) ¢INOUMT e (=X ) o oAULNE |jILle < O
CUULULEOQEDNVEXXOD =T = = e VWEODONW XNXWXD <« > 00 -
Lttt TO T = [+ W 4TI ) Ve De XN XU me I WNNOQXZUL Je P s o)
¥#* 9% 3¢ 36 3t 3¢ 3 3¢ 36 3 3 % N % 3 % % 3 % 3 % ¥ % 3¢ 3 ¥ 36 % *
N~ OpN @© 0w oo
- MOt - o=t ot vt
(] -4 N Nt et

a

Vs,



[e]elolelelolvle BN elolelelelelalalalslololololalolblelolelelolslolqlplelelalelelolelelololnlale]
CO=NMITVIY ODRO~NANMITNOEOTORNOFNONOROD~NMSNONSORO~ANMFIND
~VOVOOVODVDO DUOCPOTRTPRCONDCONQ IO O~ rmird et mird mi =l =N AT NN NI
el et ol g el el el et ol el e gl el el ot gt 7d el ot = OOV O ONE N CNES, LT OO NN NN NI NN NN N NN NV O
(elelololdihloleBNolelelelaloldlalblolelalolslalalslaltlelolalylelnielile dlalelelalblolelelale]
VNNNNNNNY) NN NNWN NI NN N NN NN U N NNV N NN N NN N
WIWWILW WL UJ UL UL WL L UL AL S0 U L L UL L A UL UL L L) UL L b L L LU At s ) AL W (U WL W s W)
ol ol cd end o d d JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ

- 0O NW Doy Ze 0 seDe e - ~
e e NONe _j o ® o N Ve BN\ NQdXe e = o e -
® Ndne WS o MNP O N AN Lo Ny ™, -
oe e XZ s o e WEDINTX e ID>NNQAVIe = & = e w
< Z 00 Z0re VIO » We o = = = o= o
Qe I ] -0 V© * g IZ -l
- N - > - wnN VK =EZ LOmm L.
D= O M X + O m#m O =t ™, >
20 o < < [« 4TVR N [VET4V] - e WHE.J =wndo
IQZ0V o g0 <A ~m nNZ—~+ I = xw I
Y S w W O WX VO > W+ -
[ 1T - EZ O « DWW Wiree ENe= = X =t
N & X L o OV X ZET2Z2J XV e WD Ia-fW =
-NZ O Qo Z N\ [« W QNX XX T x4 T
=D o~ Q ol Ort-N Z0ET~ XKW = W vIte=— >
- ~ < P We QXN weds Lwy [+ 4 -
oW SN\Nn© < WWIOITZ sk XN Qe Zw OFe = o
->> e - LdEXWTO = We a.x O =<l w
NQ = - OIWZh=r I> o DWee o T S | (L 4
< b= - Z g Qt-irap— XILEWV (o] V) xZauwv -
L ) - —-N0ooaedad wWwEroZ OV = Wes X o
x wv m O xXxZ T4 6 wo Ottt Tl 0O X w
000 Q <O ¢O = O = = X DX~ D
-Q. [ >rted O Qs QuWv) ==m e [T S -
(72} W dem (7] Ia OZNWWD]m 2 XM+ WL DO L ¢
[ 4dalal — N Ve Wr=Zr~ e LW IO wa IToxlis >
www . I\ Ow «@ =0k » ocX OFp Z = =00k » |
O e X W=l Za W OZH* [T § w
W=D - O A O>0ODI=-0X% Vol =y O 20 I
(o X 2] o WO ZX=-d TOIZmi W VN w =IT= Jdl ~ =
2™V g Qo SWNZ W S+—-uwn Q vwn LN -]
et ol a o P N X XmQWVJ WZO0 Wt & (O >0 7))
< Ve O #FEIWA g xv Z< sl <
(721717 - - 2 T IOV U | QLldo~ gy X
-l ] g Ww O 4 2D Qaw >IXTO XIM Sl
Z > VOWUVOE *NIT X naov W W0Nr~~IToo
QJx O <o 2 ITm=qQOX O W E»0 Z+MNOTO N
wgw - TO OWIwn= 0N W Vv T L2200 O I
wm - N oUW | WO Z2W WNTOLCT S WIUX ~
VNEZT. ¢ O WV~ NO=ITIZe L~¢: 4 T X PLewrIDIIIE -
wu D << NZL=2>0Ze o> —-NZ < o < «0xX 0
XxXXZZ @ W e W< Z Qe a2 aWr ¢ & # <DOV=
wao O Ww oo V) LW Z T wr W o >u (72} +
0O OX < N0 A W IZFIND 00 e e WO Wi=3—~0O
& W v QO DedX X< dAMdN~E o CZ2WIT W WL I N o
< D We 2 Zndg ) ZaZTVmie NZ2Z2ZMNMC A WQ) Vv ID=WNDA
O ZWO ~Q) WO =DFZUnoWwil o Xlde DX ob~d J N0 =
~ QNWZ | L ea = oM=OV ZOWmOd e 0O o mmlll U W °
o) - b bk emi U NZ >Wm—d N ANQG EXWUL—OSOIZEm -
~N >Z0qnNm Z >VNCOQIDZF-A <O wenod o2ty QO o
M el XX wOM oW 2 O=XEOQZM o ITONCO = VNE=OM -
1] L > >uw O et S NI QW << Il * —-Ze LISl il L
O X dJaounnam X oo ZX0 o QO X NN XAXO VE=Q >
Z DWWVUg WD) 2 ZX0N0WgaZOow o2 ) =g T g £ D

9
Wes IZTOFWCO sl Ol Qlr < M@ Weset

o) ®llp= U Z DI ord ors WV 0O N*N e X=OQUWJdANy ol onm e

N QUOOI XX meiNe NQOX OV H# ¢+ OTNH ~Ne
OmOZEITWW 2D = «OmDUVHIWZIIWE Z-WUXT=O
e DTOW 06Z ol ot ve WA DX ® ki _J o4 oo
oOwZ Ord N o O WD Z0e «==0mM » aQw
N e W W [o 4Ty T " = W X oXriZg N~
willdge WNEe o JIL=WIXIT O WXINY ™OlUg
QX e QA o +JLIA DI WHZ ¢ I\ZTe X +0OX
L XXTFD X XU A= =X e o S\IOI=X
WEQODZVOOKs WX OZEWVNONNZZe > WaQ
ELBULAZri~rilrd \NEZUL ICILDio = Ore 0 s XU

o********* ﬁH***********

% % 9 % 3¢ 3t I JE 3 * % * * *
N N

O wo«4a Lot (LS U o o et

b ZT < ZZWZXi=ririNe
Ze (P~>2Z2000.0Wl O=~~O
ON ZWrtmt =i Ot Zoed & we
Ve W N =l O 0w

oW X NAENCO L=t TN wrf
o DWWy O wilulg
=0 0 OWkld QX

WN = QO0aA < OQOQrimgy
ek UWLNOXOULD>ZZWLWOOQO~W
NGe e W mUE T IU N

AD(54101+,END=324)CARD

m <
NN NN NN N N ™
(ML) (a1 e N -

36




0000 000NO00O0000000000
MO ~=NNETNONDORO~NMSINON
NNNOMOOMNMNOOOOMOT TS ST S
NN NNN AN NN NN NNNN NN NN
(elelelélolololalblolaleleleldlelolwlolels]
VNI NN N NN NNNTNNNNNNNINW
W LU LU L LU L W W W i Wl i wwiw w
alawddd e ddeddd A

HAS THE VALUE (REPLY WITH VALUE)*//)

Y??R ANSWER IS INCORRECT o THE EXPRESSION IS EVALUATE

-
~
A
| Q
) -
M ™ L g
< ™M (<] )
0 O + n0 -
- - L o -

o) N (=) o
=0 Q ~ -0 O
TR A ~ o
Q P 0 O -~
O~ ~ + O~ -~
o~ = N = =0 w
Yow ~ L Y~ -
V= = O =0 V= -
O <+ Qamen(lr4 (D
THO O & NMIO =
[ 1% I N O
OO O - o MUOCO [
Zeo o o oliZee O
00 O X XQJOO W
=l w © OZ=ww °
- 9 o0 0 o~ e Vemempmlomilllw ¢ 0
T omompgom O XU o0 » o onmmpmion
Wrdrd o © » OANN® No ™ rirl sl
Lwrrwpivy ml ODdrirdOrmiQ O L i

oA oW ode J oo e DAL O
ZOQ™QD VM OV Ow O~ »X QOO
O X2 Il wlNOXX o
NI WOd WUAWUIw <II0g
AUV =T N =T 0JO00MY
o wZi At (A -
QULULOLOOD xOeowsuwuw Ou.
Wt O~OTOUL QI UL UL XVt O

*
NY & O VMO
MO N M NmNNm
N - - -4

0000000000000 V0N0000O0O000000
VCOANMIFNONVRI=HNMNFIN OO D~N MG
O NNNDNNNINN D OO 0000 O O ORP P
NN NN NN NN N NN NN NN NN NN
0000000V 00H00O0I00V0CO00NNOOD
NN NNNNNNVNNNNNNNNINUIV NNTNNNW)
LML L UL LAY LU U L U 4 L L U0 L L R L ) LS L W) WL L
dmel A delddddde e d e d e d e DU

~ -
- ~
- [ ]
w 0n
2 ~N
-d
< A
> ® |
5
[
o N
> - %*
-d *
o Q -~
w (L) n
o -
-
w - A
pus | 0 |
- -~
b -
> Lo, N
- (L) *
- w =t %*
w I (o] -
- [ N
[« ] ~
A O w o
| < ° -4
= -— -
~N
N -
N N o < r~ A
o #* Q < <5 |
- % Nat
- g O (=)
N O - - ~N
A N Ooe *
I - -Q O (=] *
0 Z O (L) -
+ o< N
N < NO e ~ -~ ~
~ L - o o _—
- e O ) = - 0
O o Y o - +
¢ = J UV - - <
< 0 e r=t == [ ] -
- ) ~TFO O (L) -
Ol Vet —t
L4 - JTO<<O O Q -
o o jiZoe o [ -
X X 0400 g o x
W O 2=l W w (=]
- enpmeioned W 0 060 0 O & o= smemeion
O I~ e ¢ sTommmi~ —e~ O O oD
O «~N«Ne (e O et Sy=—i N D N«Ne ™M
et O ) OZwrwrrivw L I o L (@ T |

W e® o e oo ~D0al0WOWIAW >N & 0e o
DOMNOV OO oXOOQ=~ODTIOMIODOVOTOVV-O
Lwwr wwwrpmwp NOUEY XL & XZww
=UOWWIW S w qOC=O=N<=WOWLITW
b QJUOTO bt O =T -
Zrd et (Y (Y L o wZ T et i
LXOXXOXO~WILU.OUL-OD00ULOxXOx X0
OO IULBUNZO=O=OUOQMOEBOTIL X

*
O~ O M0 N m < 7)) r~ o
MN & NN ¢ 3 < IO ¢ N
« o ) < -

37

T



38

(dlelaldlo Ml dlolelelololelvlelelolnlol=lolalalololunlolelelalalalolelolelelolalelelololelelalalt
NOr- O mHNFINO O O~NATNONOOO=NMTNONDOO~NNFNONO OO ~N
e QOO ONOVDOORACNCTCRNTOOOOCONQOO rirdetr ri md mi rmi = =i \ | (NI
NONANNN NAINNANNNNNNNNNNANNNNN O OOOMO AN OMOOOM00OM0MA0GMNO0aaNmM
O0000 CLONOOODIONODOVONOOOVOVICVOQVLOCOOLOIOOOIOOOONY
NNV NN NV NVIN N NN NN NNV NV NI DN NNN NN NN NN NV NN NNV
WWWWIW WL U U0 AL U UL UL A W L L U LU U L L LU A LU UL L U L WL L WL W A W W WL L U U
) el el ) ) e ) ) e ) ) e ) ) e d ) e ) e ] e o ) e ) ) ) e e e e ) ) e e ) ) d ) e d
oo s H (Y] ~ ~ W - ~
e D M - -~ [ J | ~ L)
N=ZWVN= el o ~ @ - (L)
miteiNe M) w [ ] L- 4 o 4
ZULI * » o = ° Wiy w oy
O FANXOX Qe (. 4.4 = - o
no oun e -t > M <A o b=
N=Z oN\IND -t -l wn b L T | >
W e O Qe b4 N o - -4 ~
dQ LI (T (=) QO W e O\ w (T
wo N~ - - I (VIR N >
EYWO# << » -0 w omowv - w (]
ONZAa* QO ZzZ .} Q Cd> =l b=
LA X w (.o} O g < (1 o]
gaN W T L4 @ o We own
QW +M~J wo - - <ol EO =< (L)
Ed ~ @ - o -~ > e w2 Q o
V. NMe O L-q% ) < o] - - Lol bt o
W ¥ e (ST > <& W g (7] -
ZE>e X0 =~ 7,0 o - JO¥ =0 vy (]
Oq<q ot N\ - < Qe v 17 -l
st T X wr W\ Qe (S I EO~» %] (.4 =
~0 Nwe Je <>~ W a =i Q. et
OQIONII D » Wt [ 4 - VHUZ W > O
2XQe NNZ xo 2 4 g -0 uw ot d
o> o o<t~ w o o oDw o o
[ o z oNnZ [ -4+ 4 (& ] o UV < -l o
NS =0 W - 2z W = > < [« -8
L=<l X (%) — s BAwVNX WVl (L) Wwe
-NTOIICTW 2w - g Za W el
O - - Ww N gl Ul - -~z
wao s <0 X e T I - €' - N e
I oAy - Nt ([ Q. >0 b=w L] -
WZ e Z2a0 4 4 won O wono 2 i a
e ow (=] ox J (@17, ] wnwn Q Ow
NAZWXaeOI (&) o000 - < O0Od VX <3 - V.
WEX=0Q.Z0 > == nw <<w Q noo ngqgo
QAW »I Z 4 o =) b=~ < (8] 4
>>DIDNVWls W N Q00O (o] 00 O Mo Q O o
X ZL~00 —OWu. ) L dd Ww =00 —t [ =]
OVLO = O w e - g >J0 W (LI - Ze
TZ OENe D 4 O O Qe ow Z> Qomem ] o<gx
TO02Z We = O =) (LE T w O JULX =~Z Qo w O «Q
DOW ot XxmOD JWO TN o n 9 0O a<go0 0N [« 4 - 9
v > L-qT 1130 -4. 4 -t et N xXQ ~N Oxd lalaly'] x O ~N
it e < AU Qo Ye W) U Yww 0O X ¥YwY
ot DrmieiNe e () =) NCEU O NG =0 ~ QO nddg Q=g AW
Wwr DI~ erurmem T O~ Jdi=U oZ~—~TIT NV~ Tt
lWZe |0 o~ ~XNIkF~QQ = Th=Q, "W NONT=Q o, Py T e O
et we=if~e NN <O~ DN -l [l flad 7o P ] De VNIV
- XINNZMN o >DN0CAT ANUdS W W e NMNUOUCACAI Q g
o TN INON o 000 Z2IHZ ee ITad~ oNIIZ 000 2 IIZ o000
X QUWNk=Ne =0 XWOJO0O = UQT = = XWOu9Og ~Z0 oW
N Z¥NUWmee =2 O0Z=-WWW v WL W) W QXZrslluil OZ2=iZ
" T VNillomei Wee 0 0 ¢ omo iw 0 g e DdarmiQ Ul ¢ 0 8o onp rilll- 0 0 ¢
o JdlFwer eipdll] Oped o= e L memean) N o o mam() o $ oX oTmammD F o) oLmemo
e Jn 0ZDrmiN®e Nl rmimiedC Mo miQOmirmiMe  C$® WedQrdrmd=iQ Mis i
QO = ZMOMOO0HO O wwrd ~OQIZwwriQOUW ri0) DZwwwri O IOZw ww
o BIEQD HUWL =t oo JmD0.00 o0 ve =00 oo =W o= || =D000 of o= DDA Qo
~ Ve mie QO «a0w «XO0000NOw o Q000w «XOOAVNOwy «x OO0
= DWWV oNe WiNw =NV XL~ wi=NOX L =l T "N L wh=-lUNOX X
<< OTUWX soYwlld » IdIWUWOWdLw (UGS ) WS> IIIUQWdpw III
T >lJOOVNOFZI>0 MOV FEOLJOORE o =X QJLVOURFEILOJOVO
o NUWHACLt X DL S Y] St N\t (LD L o rart=t i LT o
O evew U WD WAILULLZOXOWCULWL XD o OOWILLLEQED WU W
W NN UL YOt TOTL O et B N BUL L Qrtrtig DO FTNUL & QL) trmt by
(L E X XX K ¥ #* ¥* ¥ * *
© - O =N N < 0w e O M~
(M) MmN m M- wnm O & < MmN [Te}
-y et [ 1)) -d Nt IO [l

A b,




(elolelelelelolnlnlelslolb) (olele BN elblelalololololelelblololelolelelsloleleleleleloivlale o)
MENODORD~AINSN OPrt TNV NAOTIN DN OO ~ONMF N OO D~
NANNNNN N MMM M (NN OV VO 00O OO 0P =P et Pepe e -0 0
Dalabalalabahabalalahalial) MmO AOMEOMmMMAMAOMEAOMMEAOMMEOMOOOEOEOMOEOMONMNM
(elelelalvialelelalelolale) elo/olielolelblolglnldlelolvlelolelglnlelaldidlolelelolelslnlels]
NNNNNNNVINNNNWVY NNY) NN NVINWV NN NN N NN NN NNNNVNITNNNNNNWY
WwilwWwwwiwwiwww i WL LA UL LU U WU L LU LU U L W W U A LU LD W W W s i i g
-I-J-J_l-l-:-l—i-l_l—l_l_l_l —aded deldddddeddedddeldd A DD d el wdad )
-

- (@) - “~
oD ~ “~ (V7] (o] -
S ] - - = w L9
o U (7] Q Q o=
L- ¢ [+ 4 w - O~ w
Q =z - -t o«
b= o (=) -4 -l <
-0 o - - oc-
-Z w . | ~ - [T n wv
[- o] ~N (w] = o ~ W
w0 +* N > '8 o z -z -t
O it Z - — 4 O o
QN <« < o= x wec -
=t ~ < () < =0 -
Q #~ ] w (L) b 4 w O «
OO «~N© E~ = v«
Ok - ™M ws - w <w >
-~ O u< | S - X =D -~
=00 =~ w < w0 b= w -~ U
NO~ <o 4 P N v N J
- o o bt 7, ] - o - - 0O
bl ® |- - - < 2 2 o - X
o e ~0 I < ) — ey
ONg X0 Q wWZ a oo O v
=l O | Lo di | -l (7] aw -
O o ~2 - o < - [« 4 Q o
oITT NW [+ 4 ¢ O ° = L4 [
waw e - - ¢ [« (L} O «
e oo - - w ot [Va17} W e
o<~ L= - O 2w . (&) {4 °
-~ O X = W ) -~ Ll ™} -
OUjed e 4 - o <« - Q L4 4 N g N -
wZTw O (V2] "y} L = b -4 —ac - -
a e W 30 0 2 a W ~ o w
O~0 2@ w 0 W 0> o wv Q o o0 J
xXox O =4 0o 0O Od ox Z (&) N0 M o
Lo T VO (7] Q ~<g ot Zz N~ - g g
VALV VIV b= - w (&) < - 8 Q O -
(I=]K] o} < o O no Qe [t 0 (w]& e Oe
Xt Zx -0 b4 ~ = p-d ° - O =0 <«
OgZ O w (L) O w (=) (=] w - Zz >
W< =Z Z o~ Oomem - ZWv Ooe (8 Zw Qe o<
s e VO N Domem (72 I T4 O (a1 OF o~ Oe .J
Yo~ V1rm ) N a) TaL v 02 < o -t D ~nN -
-ON W= - 0 emONrd w e o~ed w QX e~wN Q et O
- wr T [k - IRV AT o <l ¥~ 2o} Tq YL~ @ Xw- W
q = Qe = O NAQQ A ~Wwy wng P ~—l) NI < VNS
T Xl ¢ o~~~ ITTI X @ em~xT > oY~y AT U T J
Dy wa MQ=~Ir-0.Q W IO>~Xr~a Z~ NCOT A -Th0 e
o e 0=t Q- 20N ZM==—Nd L) Spep=Ng I TN
A0 W o = NOAEAIA W o qgmOgg We o MMUOAL og NS W
000 TOw eoZLIZ 000 I o HZ oo TV oL IZ T e e ee T
Wwo "% xX00J0039 = X o090 = XOOQJOQWT QJOT -
Z2ZW g O W Q© =W . O Zwtd) ol 2l

0 0me Wl ~piNlier 0 ¢ 0/~ o mrmiil~ 0 0 g (Dmip=llswr 0 o= ~lllw 0 0o
omemoifN «Z WD ot} sLmemem) M o0 ol *Lemmd O o) o) oL mmmO N oLmenmt o
N0 Me TOMe >mQrtmimid Me Ne OmUmirmtd Mo Oge mtmOrtrdmi) MeiQmimid e
e rdOb= D) D2wrwawrl (OO ETCOZwvwrt O OO Zwwwrl ()L i)
AAQ "o = s ~NDAOA oD e e DeDOA o0 e N e ~DAOA o\ »DA.O o=
O0QVwX -0 +XQOOOVOVOOwZ «OOOVUMNOw Vwg «XCQOOMY «xOQQOw
b w=>NOXX Y™ wiewh OO wh=wle NOXXKw iDL )
WG » WS Jdw qAIWOWAWSA L SUWOWL=WIIw dIUWOWw gIWg
QOLFZINEFZAOIOVOFFFEIEE QJUUOMEEFEE X00QJ000VREFQJOO0ORE
(e YT Dt L et (DT S ottt i w (] LS S L rrt
(IRIATN. o) - da]:ful 4T (INTRIN. dal.de]- 4] [ITL-JINTN. ful. el V. 4= NIt . (INTRIN. do. {11 -{INTN. Ju)
ettt DU AW ZL OO U CU==ZTOIL* DU SNLOQO™ et TORL O~ XL

¥ #* * %* * ¥%*
N o0 O - N - -0 Q N 0 MO 5ot
no nm O 0 VMomMm O ~ M~ N> M~ ~ M~ [l 4
Ll -t ] - =t - M o~ 4 (1] "~ ~
3

LV




000 0000000000 (e]e]lolelelulobrlololele) o000 00000 ONOOLO
MmN OO ~NMENOM WO PO MO PO N OO+ O~ANMOTVVONORD
OOV DODRPPrPRCOR OO0 ODOO mirtrdet et it OO OO NN ()
MM OO MMOOEOMO W 00O0NUDNCCOO00 OOQCO0 NOOOLOCCOOD
000 O0LLOOOOOOO Q00U NVOOOOO0 O0LOO0 000000 CODOD
NIV NNVNNNNNINNW VNN NN NN NNNNWN NNVNV) NNV
WL WU W) W W L W L A W W W W W i Wl wiy WWWIWW W LWL WU W W W U
et o and o wd ) o ) od = el e ) o e ) ] wad e d ) o el e e ) e ) d d o)

- U [ &Y wreod -~ 0w
N0 Ze o OWO-=Ee o - o >
- wWown [ ] NAFFONENN *
X 02 - ] -{.4 Ne L N —Ed
< woeo - © - o Ok=0e U > W<t
o> =0 3 w 47, I L weZ
O q - w D g > > I e 0
-~ OQ (=] =t [- 4 < Qe WD 2o =t
e oW [+ ] [V P {TT] (=] Iw D [} Ya] - - -
s QX [+ ¥ } [ QY «OX Qu=D0 <« aaa
- o Qo 7] —NZ~ X ~TZ Il I~ oxo
-t W | ot 2 w GO =0 N=WOR k=N [ =]
g Ie- wnx o XOZVD < ZTZG ~ 0
=~ Q w o= (D OOWm W= 2 W
. - (L) Z W - ~UNHw) - Zad L T o Q>
w N~ <> O kI Wewl Ja, W >wD
- =0 - ITw - ¢ @ *NOW TV W - p 4
- w - ol aad* 4 - - A0 FOWm) =Z v w
(1] 0 < < Qe ) x4 w ZWm
- [ ] N I o QOwV *n Qe v X ox
- N~ ~ =-2DOX XO =D = Ok <gW ]
(L) o b L= - g D e qUWZZ OpF - <
(ol V] 4 I (Y21 o Q= @MW D=XUW Wg >
o 20 a w v Q < ~W OQqQUWIE b= - 4]
-0 - o oW < "Ww=-COZ >0 (7] I I
[VV | < - O w - OFdd W (8]alS]
-t v [ DED o QO X WoZJIW T O ot LLJ bt
O Z« g Oogqd B2 =0 OZ<= = o
2 -0 w worw [ - X j= N DI WU (%} TUux
[ ad [+ 4 ° xOZ Q VNS e O = 2 wda —t
v we -~ (w]e] - O ®p=b=in 0 «~LL [, o b b
w - [l 4S) P4 << NWVD e D= g ZZ2Z
< O - <ga — Qe Z ) =0V il Wi
orw [« 9 x W [+ 4 ODd Q #Zd4p-q—= 2T ZOX
> > (@] =) L= Q. £ O - #*ritlND D =t [N I
o wo naot orxT Q=i ob= =« # «Z -l = =
® ~<g Ue b= b - FCrywram) XY -4 OIx wa qNg
0 O« (& TOILOZIZ d VLD QD =rth
w Z Qe Tuhe z OO it I I O\ =t < w v
= (L] [ d~ 4 <O\ w ONgLw L T=0Wn =W z
O wZ Q & N o (@O WD Z D= = o (&2 qL)
- Qe Op== (L1417 ]=] Owm= XZ AL X 2
- T Dem QZ e Orarmet o NVXWOW AX NOr4
(an] 2 < [ 4'8) wy X et o N\ VZo JW X (=] A0~
w W Q == aXw = QA QW= = ww o W voc woxd
XV & X~ 1L e o -z rZ oo —AD oI F I VZQ @ av
X uUudg < g W=D~ w [l [+ 4 ]+ 4 Qo xuw e <O W W
W T~ QXX T TON nIz ~Q. * eINUWIN-~ 3} WETWO * e~ e XX
| ol =~ Ti=Q b=f=llie ww O~ dX2Z~ #$0NUWAOALYV onN <p=-W
- W Q=N wnx e (8] O=O0 woZ # < vV WVeQ Ql
W e OOUCA o W og o i) & B) » 2 S ~S0OM oo >2Z
- D I Z e e ] faY w rwl NN «lIN o O JIe OXI e O
X0 OJI90 XU Qwn Y NJILOA IV St OO xXx0Z
< OW Z-=Www OAQ2 [+ 4 Obmwdddew X322 Q IWwZ N
X omlUwr 0 ormmene _JZ 0O - A CrDEWUNL~NOVZ o & >UWWmariNZg
N oS e L memmOM (72} 2\ L~ *DWLD «0 ari(N oo =
Ofe NreOmi=O e WOWV) (] 4 VI=0A WA ZVA0. XTOXIZ WO (V2]
HOOe OZ~ e mmOTI Juk =] =t LU T D L - =ITOOHO Wim
O o f=mmiDAQ & oo D) N A0 v N= > Wi o= X
WO O «x0OQVIOw O X (%) O Zge \W X e O
ot e 3 ZAUNOO L X e U 2 T LY <Ww Z0Lwietrip=No ¥ TNl wp W
=g - Ggluqo O O O W e oo OO0wdwd =
W-ZdXO0JO0F-IE = d (%] FTdd=ZU N o A LOQOXTEXE W
-d™X WO i L e N O NQ S e N AWM= Ko
KO WAULULXXON Z WwWZ QUWARAXOINZE » TOoWOxXO ~
o Bl NV TXUe T QW JJg OO ULe LI XV~ LEULEZU =
* %* 3 * # * I I I I % 3 % * 3¢ 3% # 3 * ¥
noN (=] m (@) NN
r~3 0 © (<] (o]=le)
-l r~ ~ . — =4 (N 4

VOLOVO

40

A My .




0000000000000 OO0 OVOCO00
—_OANOFN OO~ NG OO NOFINOM~M
OO MOMNONOMET 3 G N nnnng (an
(olelwlu]lalelelnlelslplulels] QQIO 00’)0300
[e]olelolelnlblaltle/olaleld) Q000 QVOGOVLO00
VNNUNNNNVINNNNNNWV VNNV NNV
WL LU WU T W W L L W WY Wiy Wiy
o) e el d v o e e e d wd ) ) e e ad e ) e = o
~ [«'4 [ 2 Wi -~ [
[ ] LI N oo o X LR N
o oNNQ e N\N\A. <9 NAON op-
[ Mo X X » & X o We XZ
the Q. N0 W= WZ e
- ™~ - ~ w o) = N
~ - @ o= l-LL \0.
w ~ O —_ e
x . ZW = =t [} I'-'OU o
e d g > ok D e d
Zo~ Vo Quik- 2O
~ Lod W= WO
N - ¢ Z=c w wax
<o ax e=Oa —ZIao
x e e WO W oz -0
(LIS A et Il O, =ttt L (Yo
(o] o VIAN =u oI ZTNAX o
[« 471 - AN d U o = NIWMN
Q NI =0Iwv -t =i
- (ag 4= X DU Z —SXXZ N
< ZW0 Ore = o —-Q.IOON
= Wk w oW > W
w<g TOVOS (L Q). 4V woe -
(87.4 W< Z> OF Oe
20 —xnE - F £ ANZ «O
Qo LI ~UlLoZWw AT =X o
O XX 000X 00
oa VO [« SV T1T] Z Wit =t
b= -4 2V wndd QauN il
Z - B [, 4 wwwnw ——e <
- w~ 0 WwWOIWw nNId<eoe M
Q [« 4. 4VI]'R O J=x Nt =
o> Wk g QJd W £0qm
- W= Q> eXxa o *+<{WI ey
b= o = O Wlle Q D=l
zZ —Z>X% I>Z - XZ
< | Own b L/ ) WoOLDM
[+ T - WAV D ™ -4
(LD} OIQe ~ Za x V) o<l
[on [ 8] waw o N~ vwn >ZX
<O T S Wt Ze weewd
ao ZTOZ LT OA o~ W V)
o 20X Zh= XN\ Za.oww
OO OULUOmCO — O¥QeNO ~=XIZong O
D= LOm= V= Ae X WD (e 4
0« < a4 e Ao O ZOe o<
> 0 WWNZWO Q) &« VL W =N
Nem TONMELIT~ o jp=Xo (o~ T T Nt
ZWmn 2 00¢ OZT ~e TN k= Ve O
D W=uLOD WLONCOID =N O
DN = DZ2Z2Z2M = TUZNZ0M euyud # ™
W i CULL et ot |} s TLe =Ll O3~ # "
QO oW Q Xe=0O ea 0O X N O
qXZ X wWwowZ O » =>Z nWe » Z
LW =Dl DANOWes D
a> oM oD o F o) Ve N e JZ @

O e Z=>0.~i0e Ol = Q~0

e 0Z »

0 «Z WI

000 OCO0OO0 OO NOOO
O] TVNOMD O~NM NOND
VOO0 VOOVO0 MM P~
COO QOO0 OCLHY OCOD
00 O00O00 0000 OV
nnNY) NNV NNV NNV
WL WWUWWW W Wi
weded dldadd el Dl
W o> > e -
Wp~e = O o ®m e e ® NN ~
T ONN A S SSERS -
DN~ oo oes J0e w
e = (701 - 4 L qVVIVT] I
-d - w X [+ 4 o -
-l® < ZO »+» WU
Tge ot o Q2 > w
w [« 4N N o WO » >
—_Je QN =2 VW ~ g
:Q.—- - O = O Al I
O0ZD e o D e Xnns
= M QA << ol we =
=N - - v >Wd e [w)
ZeD «D >k WwoxIT <
e O ~Q. ~-~NZWZ =W
XK= IO &2 o |
aZad wd QOANIZ Zrmir= o
-ty o wuwia, Wie X >
ATl N oa ZI- o
D N O e =) -
)l e W Dt o CWIWIWIX pd
ZXX e X0 =T U w
Q 2 ounn Q>>nk-Z x
VL wa ~eallID w
ANZ o =ZF (72110 INHZW -
Artllle O e WW QI LS
[+ 1Y 4 &) WZIle A |= =
® = W =Z QOle (7% ]
vy VNIW WILWN =22
O O=nNT WoOd Z0L00 Q
ZWE Z- I QlmZWO P4
Moot 4~ ¢ NNXEY =400 w
- 2 Wl X w
- WO X =W |- Q
wLaownx Jwl.vinagsE Z <
e QI Zp-Ww an~N e Uy <
- - 2 - XWDe [ 1" 4
\4A"2) - — D00 wvia -
vVeExWw « OZwk— Q- 4
WoIx — OZJ~Ww —
=W -ng XX ¢ ZZIOLTD o
UV e\ wa g 0O a
e OO = = NW=~-~00
QAU o= D NG NUIXWZX W
O Xd O w -l gL I
IDZ VIV Z ULWLWOOZ O -
0L = = OO0 DZI LT~
N NEICH Qb= O~NXTO0 O
OO D~ IZ2WNZWFJ0 Z
- - VI M W =D gF UL =
¥ WOl IVJQ>DOwucih v
XWux wd t-?Q.(CZ 20w 2O
NZEQee NZ >mid CD>Z

We DU WO~ DUJ III0W~s
o~ o JTWe=0.O
HOe | NAFVNEQOe DT JOWJ~-Oe

«lD o

>ZOHOAN FODmOFb=dl UWOOIPVNOCHOMOG=A OO0 WD =00

Zrird oo O o0 ZNDZX XL =

Pl wlld o

IXOQOFZIZI >0 Ww

* % * 9 % # #* ¥ % %%
M <
(ol Q0O o
=t Vet ™

- Vit o il o TITEYV) i o 2
L *O~>VIZOL e 0w ~INWOR sl i=LUNIre 0wl il >0
A== VUWL N NUE N =2 J0) sllwped XOJIN =l =
Oww<da dWZI-UWdW W-Xwilddes WDwWT ¥OW
FRFOAOFRZXZXZN0OFE N Ovor-IIZaa
W= UWe X WD WA N\~ L e o OO b QL =t
s WEXOXIZZWXOIFRIFVVUEZOD XeENWEDN LX=WEOIJIDY
Ne XXU UKL VUV EXLOS WO I LA CIULWAOWV

* 3% 3% 3 *
wn
o
(]

41

* % % K %
0

o
e

I

- ede)

PR X LR X LX)
~

QO
e

Vo .-y,




O0O000000O O (elelelelelolnlelblelolelalelelalelwldlvielsolele/wle/alale BN eleldle]e]
CO~NMNMIEND @ =HANNFNONDCOANOTNONDOO~NNMENONN DO NINENY
~O®MOODOOD O OO RTOODVDDO0ODO iririmtrmimimimimi~(N NN
Q000000 © O QOO DO QN Q) it vt vt rrt ed =t pmed b pod e = ol 1=l gl ot 7l el el ol gl et med ol g e i
O000LOICQ © (wle/slolale/wldlelalololelbliqlelelnelaleloleleldlalilelele B elelolale]
NNV N NNVNIN VY NN NN NN NV NNN NN NNV NNV DDNNVWV
WWiWWWwIWw W WwWWwWiWwwiswiuwwwwwiswwiuwwwwwwwwwwiw wiwww
eded S ) d D o ) e ] ) end ) ) ) ) e ) e ol e ) e e e S d e e S ed ) o d )
- (a9 - - oo XQe Je
esve e NWZN o ~ N e e e OUWNWWON
® o e TN N - &N e\ oNZax Z>d4e
XX\ Vi=lLe o (=] QAN Xeo XN\ O ~g
OQe= = P -d - -l N Ne O e =N~
rdo=d WQe o = ~ s } N N ZV nnAaQ
- XdZN -~ o ~ [w) o WS OFnnW>0o
e Wre M N ~ e - I I aZ2uUa0
0w o W ~ (7] ° (7] - mJd OTITW
ZE * o > - O WEONDVM
o W =M ° - = Q o WIS—Ndg
-1 (1] 2 w O 2 P~ OC ==t W
w e NI x w -l - w OgqXwe o
-t - e > w - % @ [ - - WS J0na
Q O « ) -l w o O W > wn>ao 0
> > e a o - (-4 (L] - Q. < qg o
< ~ O w (] . ¢ Q. Q <« -4 T o0
x DENNN -4 - -0 - ) whrgegaa.
w ODe ° a (V] (o] - v OO
>0 NN W 2 N~ N vy >
[- 4. 4 ZWH X g | o e e e w = O VoW
ow o ZOXm W v Z~ O = 2N Qe NOXI= I
WO O N~ -l (4 .y, W o o —t DZ2AVXLOM
NWOWFW o -t [ 4 Q7] O= &M >V 9 g
[ Jus ] > w o QO w Qe —s QO O QWXExuw
4 ADdNW n w Qo [ o woEr=- >Swo
v noo I a w e X [ 4] Q= T 2T
- - o Vo >wunzx X D% wo %* Z WwWww» D=
< o w w | ot (@] Z o - TW IxXwWwowzz
dl. WOWREXe v >~ 0O o >m VX = DWoiw
VOO =~ W o Lol ] Ll '] »* ) Wl X
0O Z2d WIke T - o Ne o% I =IdDYXITw
XWWOWNTIWV N kme= * o - (@] 2 V=000 J
ax OX T~ Tl ~ o o ON W asy Oon == Wil
e NW Z N QN - w ~ % 2 Ow Z o QAL =X
D o LDdORNIT e = Qs v @a oOnN Q D' Q
VOXNQeallL D XY @ (=) (7] O ad=— 2 g0 e ITawara wo
VO Qv Zo ww 0 Z V= X)) <« OxX T F<JICZZNCO -
e XLO—W = g - [1-4 0 ULJ UL CO LLILLS by et
WiLUS Q=20 OZ o0 00 v W QU Wi .4 4.3 = X XU
Lo X = D = =0 w =0 g I Z o ™¢ - WZ=00XT
NNOGZAOOV — - I * - L= -t WwWEWwW~OZ -
D S TOCW Iz Q~ - O~ o) el o OITACLIrmilhi~
CwHSsr—- D@ oo own Q O~ Ww I ~g W DrpmDp==-NE NN
>N Wicge =~OX ~N IO =~ X = No Xw W - VNWWK W
D e ZOWDY £ A Y I~ X~ WV Q) wd V) [ 4V, VIS - { - 4 - &4

woe W e 10 g - Nk= Zk XX g Z— 0 el W <
e =W VNG Dlde=T XYt~ G2 oy (2 o o OO

D00 d=Nd =~ O=COTIQ oIV - QIO - Ol=E WO

QL 20CIN ¢ >TCHVL) >V XX o=y X <X * D D

w Qo Iw— M nodg NOCO Da arLVOo A - ULOWD XQZu

xXOwwwa. x LZNZ 00 QANZee O wi=Zee O s h ddqwd

(T . 4 4] W =Q0O ST wWoJga > xXOoIWg > XWw =~ ItWWe »
< ZO0Ww wnZ=wuw ol Zra iy L2ZW UrWgx - >

CEDWRBOU Ome Nl 00 e lWw 0 gme g lWiw ¢ e el TNy =V)Qem
LTI O el oTomemn Qe olmmei o N ooTommie $F o—p=> OWNOCN
VN2 QUWOe JdrmiQmirdmirde mi(rdrdrde Zrie miUQUmiMele Zete N & FOIWVNZWN
(L) DEZ0DD CZ2w i m Ol wriOUWmOOQZww et DWW ¢2>Z == UmXe
FOWWV VW . *e ~DAA V) v miDAO so W se ~DAQ »e W »e O oW o e
e WAIWYT CO=W «xDWOw sa 000~ O «X OO OwdIVWIQZOrFWN
e QraX D e TV e NI L L o= wh=NOX Xl wi WV SUWWWL O
- DOBW o Wdphw dd Ude UIUWA» UL WINT e O
O 20 OqUWFE QWUOIIFIQLOUUOFRIDFIOJIOVVFRIDNRE OO0 WOX =4
CEODWZ DT =X Oddwwr Jril (e et (L (= Jrwr L = WO I [ o
LWExOIdQrcOZWdLL dXOQWAILLEDIXCOWSLLEQICUIXWOs o o N o N
Xo0Qd>k VN SUAdEWV=—OUILOOm=~TEU ZTULUMEYL IO\ oo W

I 2 XXX X X X X * * #* 3 % % 5% 3 % %% %% R
o v [efe] ] - MND oM OV
QO et -t -4 P
N et -t - -t -~

42

e e

Snem



0000000 CONOOCOOOCALVOCOOOONON00VO0VOO0O
OO RO~ STNONDRO~ANNTNONDO O NAOTNOORO~ONIM G
MO MM E$F TG T NN N NN NN O O 0000 O 0 OO
e g ol ol o] e vl gl g g el g g gl g el g gt =] g el o] gty gnd, g ] ged gl vl gl el ] gl P gl el Pl gl e Pl pnd el g ) el o
O000QUOUNOD OLOOVODIOVVOCOOD0VAVONOOCOOO0OO000O0COO0D
VN NN NN N NVIN L DNV NV NN NN N NN NI NN NNV NN NNV NNVNNNW
A AL L L0 L L) L L L L L U 30 0 L LS L L LS L L L LRI LS L LY UL U U A L LU W WU AL W W W S W U L W)
JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ

00000000
o0 ~ANMNS
aNNNO OO

oo - N WV Ze Ne X JJ e o WV 3
v.—\----\- oo eoe® geDe ceoe » Ned s ONZIUWe »o NA™
oo SN\ ®e N W NNONWNZ X N N e LU N N, A LA -4 8 R~ 4 2

o Qe = W= oI
WO = De dN

s MIe N\
Ul oo o

NEO Ne <O
s WG » OO

N ON = W OX2Z2uL<We Ie wo2Z2da b4 E = Z= W
LI VSN I« WE==OWVIes aw I « N QO DZNXK A2«

o o Qe =l =0a Ok e 40 =0 O X ~ Z0 O w e

wuw Aw < Wwee=Xd m <40 oQdwg = =it qCEXe
O AV =0 ¢ VO um WMWY - WS N =

b4 o Qo 2 A =WOD e = o < XDJITO TwmON =X

(] o J DO Xmml=X M *X WZ Q= Qe QOde

Lo = — W O00AqZT~ X o eXWe JSWegd ZVe~ —-

- (L) a4 =Y O O+ ON = = W Z0w *Ne o
v ZW w ZUVAE V-0 ~ N WX NNE [ 48]. L4 no
e Z e Irx Wl ¢ *= =Ein>g o2 s} = QU0 -
oW Xw «O OTZ00 o - Z00Na WwZ ol <22~
X O 2 NNT = gDt DX WEWSNS Ve WYX O Wesg
xw v 80 L= - -y ZuQ-wwﬁ-a [ 44 XX o

O ok < 2w - D ew - D Oe &

< o N XX =D OFIkF We FWW wd § KN OO W) o=
= =2 aa ZOT g e g Wellene | N O X IO =
xwvn &X -t w Uk O DM =D ud e VN X W =M
w o a<g ZralnZ Zm NJdY Qe o 4 QLEX w e
[o]a] v WY Oe o o IOE QW Ww &€ = M~w=

I o Z0O —x g e oM O>qCUWUWN VX OZ D o<

DWW W =0 ot N A= Mt q =X IZ N - D=l oxrn
Zx Ok wn el <A qwWn W woowvnwa Ve XX W V=D 0

T w (72 QUN N\eo [» V7] = +0OIn ALWIWW  N<
g D4 O o) AN = » ZLQAaIN I\ warIad o W

b Zx w2 g il d> O X (D= a X NINI» X< OCi-WMiiLadu

-4 g I —2d WA et ) QeeqNU SN OW QO O rg<ZO

= oI X rtp= =T ~NN o s 0O = s NI
- ) >V 0 A=ip=-lwe Xeo ZV « XTWM Q Vi~ W N0 -

("] ° Z = 0 O&de OI Ogqw «QuxmMmv WZWnZoLr-Z X

W oL qX~ = e gaWdr  IXAL oL o EW et =N e N

OJ o W™~ NELW VN Z0OF - Pp=OUW M X TOdw WO »N

[ ] X QI Lt QNCONZE DL N Pl @ oG WD Xe

g oW WDe Ll =X (V) D oI N =< Qe OO
Ve T OZ o W W oZW o<t o (9] ® pra | V-4V, ) = o @

(] 4 - 4 gqgXW W X—w XY oJdl = Lk OWZUIXNO
dNZE VI W DXX~ o o WY O vwn e OV ) ZZDe »

g D | QDA TxZoOWw oNO™ 0. O ¥X e =NOAO e
O =g [ 4 ¢ NEOQ | <o 0O VI=DWwd~ON0 VI CDD=TN\Ze
X < O w Ox SAUWW eote @ Z VN TUWDAd~EZ WAO NAG NSO
QA OUVEZNa8 WU ZT =V o Lo QA =0 VX = o< XYW WWJIQe X Z
(&) —_ e J DXV WAL Z WV edmX O addgQ o e [ 48 )s]- 4 - (1T =]
- ¢ OXed > O ITXJmIleXbXTO = DWUECh=w s O- el ¥ O«
W OFww <=~ 0 30< OO~ M DO IO Wi=-E>s NWNNXKX
=4 P o - AV o o of NG Q) e QO =W\ o N slMdi=Q.
M e WwOaA0OD TOM » O~QI\ e =M oW ke Nge ™M o UIEIXE Z -
et eV e ol i ~OZ e =« O\ «TWZ Ze Xl +*xD d0WWO »
O XuwwnnNe t=_JWG MNe(Wo o ol 0N M= WO NQ X Zd =0T =N
2 QFV Wwe nZZ Z OV NSO X Ce Q UATZ IONZ O el N WNN

W AL DOWWE O Weamet QU= O Y WU DWW et Z X W N0 Ze Wemrml IqN\NW R =
o op= =T ZNIU0 o0 e Jl=EUNT = ol tnqem T Wetr=) 0 oI O XO<CDe
rdrteo NUCD=OWA Ucrdede ¥ OO Co pes rdete AWD.J jpermimio O ¢ P =
OO O0Zx A OmIOIqWCW =D oo OmiOND VD | JAOCHDU LW w vi<Kk
-~ ee g TGOV 0o OF QA 'UNNX oot oo WEFAND | DWW oo p=d XV oJ (8]
o0w = JWWVV) = = olw DANI *sWOX oDw JOAX VNI o0w) = _JWilWw
mVF<JIV°meZm~PmZONPm- SN =00Ww & WON--WR —y O
e J qWwWwgL Q. e \wlWdddZe <A I-WIqQEZF-» ATO £

OFX X <« < TOFIdJ ZQIOU-OPZN N> 10 <<gSNW =0
AW LW Zi—NWUda= O N=OED O~ WU W~ YW Te XDONXO
WEOXe UgX <~ JWIXO> U I X~XE~WEOLCITIwe oo ITWZOIe -O0Ud
CEULESN OFY UXIUN e QAXAW XEUDFlAN o=0 TN ZF>cle
mlliﬁii**# oﬂ*ﬂ*ﬁi&i** N.******* a*********

-t et ot A
Nt M=t et Nt

43




00000000000 DIVVIIOUOOTVO OVCCOTOOLO0D (@] ] (elslald]elele]
NOSODOOD~NANNITNONMOR~NONMGENONS~S CO=NMONOMN~O M ~OO-oNMm
OO0V OODVOOVVDOTCCC T CLCODNOOCOO —— — - O N
L L L L L L L e B D L R e L L L L L L L L L Lo | OOV NN NN NN
0000V 0O0COOLVLOOVOQLVCOOOL 0OOO0OVOVOOD (e]e] Qo000 00
VNNV NVTNN VDN NN NVITNVINN VINY NN VWAV NW v NNV
W wWwWwwWww W W W W Wi Wl gwiwiwiwg Wil Wiy
i) e d il ) ik e e ) ) i s b i il v e d sl il ) el el i ] adoad i i sl il e i o)

le) WHAT IS THE VALUE OF C1 ?? REPLY WITH VALUE®'/

ND=319)CARD

0X,*

/)
1 E
9)
v 1

~ 2V ~ L | - - -3 [o4] =~
sew -~ Q= = | o X2 a® » - Q) We
~ I~ @B N ZON\vV NUWUWNSNN= O N3 WL -l
e ge | X - < IZ- o« IL3e = e Dwe <0 @
pe ] - =d = n>> % (=]
~a Ve < z <N Wk>Wgw) — JTUV xO
Dl e ~N O ep= OL=Jp=2ZZD | = ab
AICITHAX= V) = VZde Ok a0 N
=0\ FON 00 - —NUZE Qe VD #D we
wmo N 2dN W= > <l =W #WUV >2Z
O e e e o =i WX Ui~ Wl [T
w re O ScL o © OmIN XZdWTIZJE Il =
< QOXM~e W ™M AN Ol b=t L= <=
—WUO O e W nZ - T X XL e W -
LZ= | g «D O wOuWw e awooaxX— «I 2t
00D =) | > - xXxOO VN TUWLZ WIT X wo
=V uvng wv) W = ZpF= n o
wowen VvV ~> O wJdax ZL = - ~N- wec’
IZX D= O ITaCO Wh=W S XWes NN xXaQ.
W |l OXxX ZWI | =l o | = DXXWNWIN o= o
— - - L B | WEINONI== V) er w=
o "lliVe = Z0m b e QWO FOINU = mZ N W
e OpF= Z — U <L = OZF0OWV = d
eI IXX I g N = D o e Zg I w
[ o nn Jwid- - 0o wuv noOQ g Wwwv =
NI We NN O d Ao ¥ 2« Z>dd e ZNIT-— Q>
OO X= = L a e ~NWVO g7 FOONWWOZ o
ZnN=1n = W [« ] -0l b= = VIDNINPX D~ >
VOWNON W s w uv=uLwuv g O We AN\ =z
— e N L Ix o -t Q J >Yo=X as uiy
We o | =U\C- -— ouna ZDFn Znwun - >n
QL Wip—eelC | N~ N Q< - e =0 e et Pt
wiid gV == - W 20 Zawa = =0ZZ20 (GIS)
O 2DODFVIO <L oo T Qa I¥Yadg O ZrxXe ZZUIrUW o
N VNZVNE &+ I N Q vougw O = N W T > Wiy
n = CcIlw == ny zZa>ot QX Jd ZNXZTFZJ<J m >
-0 aGxXOJ) <L N L= LA WOWNNZ =0 L
- Od<JIVe X O (8] wnviw W OZ= NCO— O =
o o o WO Qe = W AL L= re e 4 T D) (o [w]
=0 O xuwx cOw =0 OUdZ- S DAVIHINWYY LD -
O ww - =D Z WO X220 DX .nZ4aQ O
(e XZWW» N wvaa O xaI—2Z <O>0 OO0~ =Z -
O~ XOIdge= Z O e XOVIm ST Zwv owiw S
o -~ 0O - 0 OW>0 - O wv T O JqQuW>-OoTo0 —Z
X =0 O« OXe O> X M OOUgCWV DZ <OV = o =2
LU MY~ ot § T OWw<t X~ — W~ NUZ X LgD—0 AO< =
O k= WNUIZF | TOIV UV~ WXk ™ W—2DO00 0O H= a0 20
mem s T T (0 »| b=~~~ TWZO~ V) AD IV Ow D=~ QO
OLFO FOZXme=\y Z NITHFQO p=SuU<e U V-XDde =ODIOF >I
NV << VN WNN U DN wwoac o =ONZO
MO == oV O & TreMOL e ZWIK - >0 LVIZXEZXD>e~ M =2
NZ o0 o < | = nzZ ecs ~ <l LT U TV ia o LTS I AT B 1 =2

QAT X <« |l = > :~—_CI-JGCB MUW<T> | IO d~ T AZ+Z0 X>
Z—=Ww 0wV » D09 Z-=Ww O VvV O >DFRane wLONDZ O

Wee 0 0=l Ly XL Wee 0 gmmil=W —~~D T oedm~ZT djErmll~—w
el O o= Q<CMNr~ = T oLTememl » T N o003 UNTX JIHEWV o o>
~HO =N W DONN= O HUHﬁN-WOHQN->DWW%xOomqquN’”
DE =AY OV & AQOW~DZ—==w—0OZ<1 N0 A - I —-Wo~OOQ
—HOAA ee O—We ) oe O 0200 o= XUWUOe re FZDOUNLEVNDLE XLrd o=

CXCOLC~ZX ) «ZZ O0ON s OD O~ DX o0 iD= wWd~NA =0-0
N = = lUOX O NI == Xeorpe T Wikt QUL XU~
- aWd ZTINXUWTL = v ISULTULUYONWdO=~oOt o0 Z0OW—wi<

ODAVVFSODNIZW e O JOCOSZEXLTONFE = T It Z_ _OF=-
==L =T - YN T Jwrrret (. e LT o ~=DIJDOCTI—EN

W C~Uy LU Z < | OWOWSL LY Oe  |(=NECDs NO-U JO0Z —waxQe
S ZTUNEO~=EL e DUV | TWEALORTUN V) DU ZNe = > QX ITULV

#*

=t
M

*
oo

## 3 3 #* #* %+ ¥ I 3 3¢ 3 3 4 3 6 b o 5 of W

[T oo O n oy oM X o
-4 N oy o o (s} NN
e — et =t Mt



00 00000000000 00000
TN ~OCQCINTUVON-MN O
NN NN AN OO S S
NN NANNNNON NN N NNNNONNN
00 LVOOOLCVLOOVOOLDOTO
VNV NNNNNNNVITNNVNNINNV
WL UL UL W W L L L W il W W)
-t Jadaqqadqaaaddqq

—-<Z
o XTe DM

REPLY /2 IN *%x

IO ~MOag g
WD T NiIZeo0o0
20 g *\OJOTT
O VN « Z2-~Www
ZWr (DO o~ © & o~e
XTI OW [ o N To BN

b= L I Z ) b rd ot o
o~ A0 L)
sTWE AN=DOQA0 e
=2 QUWIV X000 O
o J OWNLVXX XL e
SWOF WO e WS

*%x% YOQUR REPLY IS INCORRECTLY TYPED

XxXwnOI QHLVOVOVFEI ~ X

o
(T3 9

X e
Uyt

®

ww )
-

-

~e T o

O «JN
Ne Z

Q000000000000 ICO00
N0V POHNMNMTFIN OO D
T i ninn O
NANNNNNNNNNNNNNNN N
OLVOSI00VOVOCO00Q
VNNNVNNNNNLNNNVITNV V)
AL L L L L L L L LU L U W W A W
D adadd Jddd el ad bl

«DECMAL)GO TO 62

0 60
ARDP(2) oNE

T
oC
0 TO 70

@]l

WITH YOUR ANSWER TO PROBLEM 1.)'//)

D
GO TO 50
)oANDoCARDP(3)eEQeDICGIT(T7)) GO TO 55
L}
N
WITH YOUR ANSWER TO PROGRAM 2,)'//)

LY
AR
K)
(2
RE
D
PLY
ARD
K)
Se
(6

AUV XOe-

OO O X @~~~
NV =t [- 47y} NE=NT

o MO WAEN » 0O

il oo Tad= )| Z 000
XOAT bortem XOJIJOWY

[+ -4 T 1TV LT CGZX=wZw
mettl) 0 Semm mq(Nompdlllior 0 ¢ o
o rmem®@ o) O olemme
riNe rlrde=i(\)e | No = Qim0

OO0
—~ONM 3
0000
NANNN
(elelele]
NN
wuwww
d ) e =d

LES02660

Qe o
[1XTs
w .
IOx
=%
[ 4%]
[1-¢
525
(=]
——t X
D) o
e V|

D ® e rOwwelOZ ~MOOLww—ri) -
ce o o) e QA "o UD s mDAQAGQ se YN
Ver X XUWOw eQDONw iU O~ «XOCO OO X
o fome 4t UV UL o o e N O O v e (0 QO e NI O O O wrf= O 96 WJ

WIBN

WAwdIW] ~li<{ew  daq

wlam

* JATQOOFIW FIQJOLVFE ~d

QW AU duder s i@ N~ e Qo™X LoD+l (I~ 0
MIOZ mXUdLULLEONEONOIIXQWLLEDO]Y COWALLLEDIN+AGZ
NEBF=UNWE D=y Tl e The 1OOT LU= = IULITNEULXWmmElLe QW

% 9% % % % * % *
")) wan
m NN
Vo=t

* *
©o
N

-4

* %
w ~0 ) no o
3T NV NN nNo
(] Mo -y

%* #*
(=4 (=]
N [
Ved

STATEMENT AND BUILT-IN FUNCTIONS

'LET?
COMMON
PROG(2000)

LESSON 3 PRESENTS THE

CARDP(801), ALPHA(48),

CARD(80),

STACK(100),

B e




(elelalelale]

-z
O QO
() [

N o= o
wmWNY
QQOZILZ
i E <
Qqw OJ
0O «Wm
LV ]
Sl g, O [

X o N
QW= »
emZ oo
- [+ 4 ol - 4
QA * eI
ZommQ XK Z
woZz

N JU O I
Pt e W

OOFEDEWNU~INY | =W omammib- WSV IWMN
St DA MNer ) oDttt Bei(\] oL DVia o oF oW o
~00WAZVOOr KJIL IO =W
UL OF~ S OQNONI-dC ~O0Ww
O oo NDZ ~DO we
O ZDOX tvr L W)
Z0C il  HUN——WAE VN =WS=020V
O w« 0h4~<w<4m%.v-m<zm
EAI=ETNZOAOI~Z W

nJdnow
V=Z0x0
woO>o.a
-l =4 X
[l ad TV VIS
WO o~
$NZOOUN
* O2I=Q
KU Z=M

XELO>IO

<gJmn
sevsee DD OV
A S AN Ne LY )
e o Xeo o Wirell)
W oD LD
- =SIDmillg
AQAEND I>= 0
L gV N T «Z
—e D XA
(& S0
gD A0 g
>2Z L> W\
ke Wde )
<< voaomw
22w o
OritN=tN D
= i
Z Jh= | =
OOuw>ax
[l 7 JTTY) L~ ¢
W I~
Nt TW
W Wk
W b o
AL-Ue .
X~ b= o
X W 2 X
cwZ 00aQno
W QWZ Wt
DZ=ITINZ\W
LAV WOND
D UV Odrme
£ JNDWDWN e q
XUW-<awn >
Qg
ZZ2X DD Jw
W Q JIWa. I
T WAED>OIp
WWOX> JJg
OF=UWX X
O>W~
> k=wwn ~
CNE i UN X »
zz I 420
e p=ZQOW N
Wt Z O )
X I W=D oD
W qaZ0newWw il
TWw W S~

4 )CARD

—IZF-L42an -0

Fd4qd

O=m

- DWW awN il
X NTIT e Q

CU>Jd aZ~X00 Wkk-w

=ZUWo>~

- ©-

-

o LJdJ QUM vo
0w OTUW=INDG *Owi=Qum || < o»wD
® | N <{=UNS N>
o $LwWITxXe Ol wi-g
o QFFEXZWme N\ ¢ OFIFWOY WOIF

(4]

oz

Z> Al
W X
TOZLZe >Z
= 0O O

N X
2ZWZowwn
CUL= I

DUN <«
2 \»°
Om=Ne o)
e X Z
—ad O
O>0Wed X
L JINO
Qe e
T e J
NiLLe O
wa.>xo.
o W

g W
>OILXIXIT
dNAOe =
20U (=]
oDodq I &

N N
W Oe Xe =~
TOZ= ll® N~
—ZLNA® NN

g O}l O
- oZ -y
oll) stp=or S
M IV WW+ O
OOl ENZ

l/'

E ASKED QUESTIONS CONCERNING

W B
v/77)

[ ar ]
x
Aum

WemmZ DV N>

Qe |~

ol o o do o 2 o) o
et @ ATk JIHNFEHOe Nde sdWmirie T
D O DOUXe QO o0

Ve DO

EQI~A=IZT L =L WO = TWONNe TR~ TI\JdXLS
VWSROI DJOWOXOId QWWEUZ>ImUe Nt JWXOWVND ~w W20
OOV ELe WO WL Bhi=Ue ~MJE B~ INCIUNZE DL ~Ze Ode &

% 9% % %
O

o
-t

% 9% 3 % %
~ (NN

000
alile

% % 9% 3 %% %%
omm

00
et

46

** %% %R
.4

oo
M=t

w=

*
n
QO
(T

T e




[l 2] \"4 rl® Ve ° » Ne
~ % - X =gy < ® N e -t
< 3 ~N e ~ NNV
- [ 3 e O - [] Ne oo TZ
ol - [ o | > -l O
- g v I obJn
ZN b Ww> 0 Qawvian
<% [ <0 otwn -4 Fd -4, dw]V]
ol #* - [+ 4 - ¢ < oem NN rot O od
(L1~ Ow N o We wuu.C.
ou o Oox Ve XN\ O (42 4 4
aXx - o wagnne Ow <OWwvo
a o wvwn Qe ad I~ - -2
- (] L oo = L4 WO =—Z
2w w XN S am | Jw xXeLO>0
O O aw QO~ =g | D W <o
| - auw —lrte |V X IonIwvn
We XK= w0 e | - 0=~ v
D e~ Q w«g e 2Z > oN QUL w
X~ (L) > [+ «2VT] » X ww ZbZJn
Z0N W < - wo o WO O,
(ol L - Tg ] Ledo ¢ I I sipnX
0 - > - = e (8] X>r=nd
Xe Z N w Ne X = X al® i I O
nw - e -0 [ ]8Ty} I ~ (1S]. 470p
wn - e o b 2Z =4 N> IS adwaol
QL. O QO~N —te 4 [l d g aX
- O O - QUWNX e =D OxXQ w
W= - WI W= > W NE| Ww D
WO o «Xx DI + x| & -~ =IO >
-dd =t (4 (DX xZI I Q>L CIO>W
g N g O <[ || O VV 1dN O ™ o«
-1 By w om >N Qe @O ovaa LW>u.
%4 O e Zio~ - O £+ N NUw Q ZIwi=
IX » oen ON e N eXe Cx+ Mm =0 W
Q- ~N N aw n Nee ¢+ < 73 o
e NO> VNte mik-Jd -0 NINX o e NO Vel |
N0 =0 -~ 2 - e inX L3 ] = 4 T 2Z2W
- O O =xo Qe (=) oo I XX o xZ+=00
>0 O ek > e =0 e XD [ ]=) Q =
- W Ogq Wy -t X O WO i U W=Z=0
aax O O v | Q e ()} NZOe =\ o o [ lelS L
W N0 O~ e Z|) | WXm O~ Z0 M~ WS\ D ZVNmegI
=2 -~0 O VvV <ONO - QOJdF| Je O - O
W ~NZ AN e X ~0 QJII| e @ ~N QXD
de Q) ¥wod VNEX = 94 Yw VOOV ol Ye w0VAWDND
- - V= o W3 e QU VI WWeiQ =X VK WXY2Dd>
o mmmy ) QA N emmy=~ o & eZ V==X T QXwawv
-~ 200D I oo QIO N o MUete—eITk=Q xX wnv
XriOPFWiraad QXX o ¥ eQOFNm Xl » NNl NWd X202
e QEMLLCOQ D o> MO0 D 11X o We MUK Da 20
el | Z 000 O oM el 00 OV eoxe=~IlZ 0 v O VA
XN QJTAT >0 X eaDJTT >WAN XAOOQJTTD >Ze 0

Qe » ZlWWWIW DN O Zmildy D>e OW | =W T ZV)
mrd S Clller 0 6 oeme Nédrmeml o Ww ¢ 0o ) ViVl 0 gme  =0QW
O ol X eTomemmpPe ot M omiQ 6T memd oo Q¢ w oL emame o) mgy
O DMV mird Qe IO LA et Qe D o | eio feNemdQQrmdmirde o Z e,
= MOZwwwrriQOQONAQOAWNZwwmiO X | mQQZ~0Z weremiQV) =g X
oo = N~DAAA ce lll *o X=DAQ te OOV vo WD~NDAL oo U OW
Owille «XOOOOwk | Owdg *X OOV LIV~ IT + - XOQC~INO
= JONOE X L wrrd Qe N IX X wbZ ¢ wiUANOL L~ —DgT
WS > CIWLELDOOUG oo IQWCOs » Wdlww IIWUIZT -

e N0
Yo ® & N =ttt
NN V)
Xe o NV
wn P-4
~Z v
o WO,
b0 D=
g JOW
- OZ
W>OwWw

= | ot
W=k N\

FZe MOJOOVORI Jrib e XOJOORZ el oIl QOO ZUWU=Zmap=T 0 OON
i ¢ Qdwwewr=tfq =Y oA It )) XK L= WESN=E=OZZe

OX+WAULULALDD> | COX~WALULEZOW | VX0 wWadLXoOg=- I

NEUDZOq e

EULO XOrrtmBUW | ZUDNEUre=TU < | \NEUL ~XUrm=mElLAN» ¢ LA WL

* # %* % * % * * % * %
0 n Or oW n oo (o] €
o (/=] ~Q -4 (o] ] N4 ~N =l ol
-t Nt 4 (a1 v~ et

47

KkReSE HARRESR
e onN

Ot
-4

A



OO~ J
Vet oo X

Xe D | NORTD
Nejlhad » XONW
X  d =2
asWida Z DOwo
N g W | WD
we mxX | X
- k= D1Z
WwWw ZO=~0 QW
x> wWwxoe | W
C~ Zed =0
—-—02ZZ -102Z
Ut XAty =20
ZWNw 0o (L)
ooVvw -0 V)=
=00 o Wx

NOadDqCIN

=W ONOes Zac>-a X

VI Iq=Z 2~ a0

IVNOOND I

GARITHM

- o

i) =
WO Iwvn «Z<¢
L Zh=suced
< Z0 ™
[a1'v]e [TVR]
w OSTWxd
I DOX=Z O
_ D DWW | » WA Z=Z0
T oL ol o e =D
O>UWULXZdZWrmirmieo T %
XOwm= UXO~Olm~ AZO~OFVaQ
oD Z W = o=

o ZOX
<O+
—

N Z =~
ZOWL~
0Zx
—DwWiw |
[l T 1 A0
WO v
2ZUnNIo
IZEQ
U<
-t
Zx g
QW
1O
—da N
=40
=0 V) >
o2CQZZW O
0 O &
(VST Q
WLk Oo ~0
T =il o~
= ZNXN\N
ITODN\e
o b=l NN
s UINAD
XEZDe ZO
- D2

L ome
CO0C o
X=X
w ownoe
ZONN
- 47 '}
NN
NO> o
- 0O
== O
FOo Wl
qg JO
/4 OuJ
U e X
Gl ee o
xaxXe D
a W g
LI 47 ]
D o o
ZX <> »
i\ e e
INO N X
ON<ik=n
" WO
Y. A=l
o [« 4.
wne -l
2Z WD
wWoxXgwn
IT—naquw
|l a1 4
Qe O
s ZNH NN
DX e W
XU Xe O
Q =2

el | QXX
DA Demt oo U0

Z *Owwm_ ) OWCIFW s0w QgL o0wr=_Jjo o
WiNw = XAZXZ = ZQOZN=Z ITX Nwp=D o\
wWLOwOq= W <

NQFEI NN VNNe QNI J0n
X D=l *ZZUId=X JuUuOax A=W\

WEXODe 4AV0 | X0 OWUAQLZIV=-WXOWn
ZEEUL » ZL

% 9% % % %% % %% N %
(1]

el
Nt

*

* % %%
L

et
(T}

- Qe b= Z = WL DO XN
Q=T ZnNe

Mo

> .
0
[ 1] S\
o X
> 4.4
-l <0
Q. [G]TH
w
(- 4 N
Zd
- ow
~ - B
- -
) (& 7]
o~ Zr=
ON v
W we
- [w)
-— -
o= v, ]
Zm awn
w e [l ]
=z [~ 4
W -JQ.
-Q X
gx Iw
=
%2 olJ
*
(4] Ll o
4 (8]
() oL
200 [ 4 ¢
Q- o
T, 4 (o]l
-4 no vZ
(@]7,] M= 2Z20
WL % d
< Qo
Wi =9 Vi
p o ) g
=~ Q~ X
O~ Z
Q (%] o d=] 0w >0
- 4 U emN e
< 9 Xw oV
O - O Vg wuwn
- e ~~a T W
0 —t op=T Q. - 4
- Nt Nd @O
™M s NMIOCE DX
] e Z o0 OW
Q XN\NQIT >
= D Z=WWw -4

O e Tt rdprdoie T
CrirmdD QCacwrermiQr
—t ® oo - 2DQA.0. »=

*NVw «XQOV~0D
N e QN QL wr = W
wilWd = gV
QFkrE cQJdUVFID
L1 ]-4

QuwIX
~—d O
e -~
e » N
YN

oo ® O
Ow .l o
—wpeal @
wIY

e

A Jorwrrtf o= _) »
e ZamWXEONWIULULEOWNED X
| = Z X XL OFAUL I LD mUNE ERL WA I == BLONIULVO
U\U\** L X B

et

* * % L2 ]
O 9w ~r- oo
- e M et ]
M - Mt -




Xe X OW - o N Od 2Z v O o€ JW
oo o el gNVNE = C R, LA A o QWA LXK ODwe NOOT
NNNNN N DQ NONNe =N ~ > NZZNZ20Z k-
sewvoew goNZh o O o Lo Do o Q Nttt LS
o =W W - g O (S VRTTE- & NV, 17, [TTT o] S 4
| ® Dp=}= > 2 Qe O o DNIOQ =2
Z = Il ~ Z20 w =OZ2dq WE We ¢ OFgU o
gLZ AXIUWE XxWw Ow <« VNI W I X
W Omux A ek |- =W QJIW =000
NEZI D~ 2dY < OouLZgq OOD WNO =0 N
mOOQWN | WO w W OO0 XOEe QIZ~ L -
ITWoJe O DOAL IBm( I WaINZZ240 D oX ~
mmm< o O =02 VW= Xale W m=wONLOV ~
o =WV > Zd O w ol o ZiU Wi -
mwmm-.ww (%) v O - N g~ I —tqUIOR [ ]
TOWIX 4 Ow DeZ O p=e - EZ20VN0 VI
a2 Ik XTI - NS ¢ SO LOANTOdA~D Z
Lodbr N oo g O a~EQAr-xD =Nt <O OOWONO L
HOWN X s ZODOwOZ e ~sWNWL ZD 6>~ <
W= e  IXOWI v I0OVIX0 Lo > NONW WD (L]
S>DEIQA 0o NI Y & o WD < e NN+ O (@) 2o ofs JTH - ¢
— b A N-{ET-¢ V=Y X0 - X eom Q= Qb= =
O0gWne e 02 r{- 4. QVIIVS ) WellwZ ¢ QU >=
O XX 0O oax>dD aLo -t D)~ O=IUW o o ol
O> WOXZnoeZ - 0 W a9Z Dl OZZ+ Wws Q
W O Jdwildedgq b= PO J (@) —-HZ I XN U\ w
22Zax JIXETL W W wWwZO o= =0 NOIZVD= [+ 4
O=00UD=t-» 2OV > Q oZw || o NZ=qdLZ o
CNTUUNGD  mN\- DL A> = XUV = O~ -
(7, 18) Nae o\ ULgd OXwowm T~NET NV <« g0 W
WWZ enNXdN\e= W\ OWwe=— odw WS- W e Wi e O -
O-ida <« NN\>e Z2 o X W — ) N e X » no v
W = o r o e T Do We =DWXmZ XN O~ W
QD0 W> oW | 00«xD w WeeD o7 QOO -—~NM [+ 4
OX XWore ¢D~TE O LO00X X Z2XW<rted =~ a0 00 «
© OWoOrX P sxwvid g O> -0 Wt DZE NN WUNDe =t D= O
N @222 W< —-Cx —yuZ o ("] Ob= =i>> o TX~ oM O (S ]
=NV aQ Jxaxaova SILIZNCOQeep=WNZ 1) 00 Z
O ww wy we*y O o wd ZO« —~Qdea 2 Dm0 0VVO »
= IO Co ZXrmp-X > (1 4UL- L io]e] x e XN -
gi=ZF- « O 20 [{=] - OJu O0OW U IO —~w —~~ N
O D mUNWX ol qZZTW Wwo T [V, BN TH D Qe d DQomem
O gZ-WONT.N T ZAWUDJI0 a0 L 0 ¢ VI
(=] V== NWe =210 ¥ odwd W Jax OwnI Oohmoum¢z -t D>
L=~ W e ¢6Z20F X D > dd LJd-dg OFI-mMd ~ww J
g W eI eUIXY *\ NZwUUETOCIOIV AXLST T g1 Xl Q
O I ITOOC o ZAWL w o w 0 Weet QO Dpmrnt De WVNIT W
) b ity ) D pmem X NUL DD 2Z~ IXXIX LW ou Q0 o
=] o] OO0 I e OWWD VWL OWWE v 0O QWX _NXIkrJdd
- ~alLh Z X I JN =W Z>nNIN =OXULOZOWEONE-Ngd &
MnNg = =llle XA ™M e QW " — e VZU OUZ IO~ O] oo
e OI- LI =0 TN s ETZZaqand 1l «ZW = O Ve Z ee e O
00 ZXZETZ-X~NUND0 XNWAIOIZICIO00 X=nWwZW WwZo 64900 >
w Wl NND>DWOSZS & = un DZZ QT WITWhFRAdLIC o O=Www

W erme QXD .IONS =Y. Wempe {OVNU. 0dUmetTXNT Ol ol ¢ ¢ 0o
o Uk oM oWw-ZWIT O
QWi dNCEFmiNe gV dp=0 p=riNe O
WOD=-OOW Q= oM
QW & it o0 W M=l O e~ oo CIW VLW Xe 0DAAAQ oo »

e OWQO
rdpgrle
Ow=i0QqX WV o
-0 oo W0

[Le]

O~

Z

oy ol WXW

w
oX FHREWXe- N

126)

OV ZV L FZ U *0=T «dX g™ >V e OwdUWWE IUCr +xDQQO0-00

N wpers WS o

COWVNwi=p=-NOWIV WNwk=Q 2ZZ2Td WIEO~ UXXLwl -

wdWCLOICW »OdC ~WS K ZrWIWUw-Wd WWkeuj=I VY qCCUWCOW
OUVFZI W= O™ XD wibkeOZ I Ok OOLQAFZXIET = ofe We =i JOOVFI -
WU XOZAu e ~e DX WWEQOMe TNV QWX OUAVIMmm & o mNT qUULLXDOX
K=ZUDON0A o\ *"LWTXEULENULF- < AXEULI>TX e N ELOX

[ Z A XXX EX R X ] X I 2 X X X X J ¢§i*ﬂl§§§ﬁ*ii

o oo om o N
W oty NN NN NN O
Mt T Mo ot

49




N s We [ 3
- - - ® Opjonf
~e ® w\ ~ WX~
*® o :* [ ] -, e N=-O o
x o - N OO
o xXNo - N
N (L] ) N -
- . (=] - ~N e N O™
-2 4 ' o -4 1] Ot~
T - ® ewo Z 0 =3 o
>0 ~ o -0 Q (o] Lol ]-*)
Londd)) ~ Qo W wv - o W o o
O~ - = T- - (o] ZAN\M 4
e} C O kg (7] QO e <
W=t (3 (] o b d o W - o Jb b=
QN (L] ondg o } o VX ~mg )
- O Z\0 (e VO O=O~-O g
o= ° -~ = O o2 <
Oe -4 - Ze o - N it (]
L e~ & X o _—en FZNN - —
- 4 e P ) Ww O HWONX -
- (@) = o o~ -t LUty —
-d I o= —y i N\V)e L- 4 [l DT~ [=]
= NN [ O ~ Q N W ree~e b4
XN (%) bt OO0 & w U= CUW oV (=)
Ne w 0OV g o -0 =SODU O
Vie o 2 o~ Vile o= Or¢ NDwwrri »
XooZ o wo [« 4] (%] Q et AN I
[TV~ Z2e¢e N I we VI - -
T (=] e sae = (=] ZC Qe |} Q
owo - -~ (- 4 o ol 4 g (o]
Or0 g o X0 -~ 0 XDIrm)
xdq o [« 4 wes WINZE [+ 4 Ne= Wow e -
Q Jm w Q0 XN w - XL 4 NwW
N x Qe VIN- 2 Aw VI (&}
ww i (%] N Ze 2 v ~00a Z O~ Z
p o 1) 4 O Cew 2 0O T =LV [
=t -4 (8. 4 (%] - ¢ q o - QI [T X
W O o +=0OwW OLd X ~Ze O
owno I VY Ok L VIO » 4
e LLJ et [ Qe W A o] o WO wviem L ¢
v [ Q Q0 e - Q00 odXht L~ . 4
v x O £ xde I QO eZ OUWrm o fos]
xoeo (=] g Odr ~ O e N
woHZ P =N Q=2 >Qemin @ VW e o (")
0« L - GV | b 2 -t Y~ Xe N HO w
VI)- AL VIErd We QA= Wk ot (W]
| 4 ° W =gmmZF JTuVQ W= I XpgqQw 2
QY =T OO - X=~=O0 = o Q
W™ O Ny Ze- Wl N we (%)
wuw s VVLCOOD =W e - PdOO = o= WO » a
XX o *NZ o000 ol X ol o9 @ o md e XX -0
-0 XOJITWT Xon XOQWT XD N >4
[ CZ™WIZW O N QZWIW O ews e -l
® >N matllar @ ¢ Smmilllie N omrill) ¢ ¢ gempmd gl) oo » <
o ¢ o oTmmem®M o>\ e tmma® o0 X b=y 2
o X ) riNe QNN e (o mirmimMMe ONZO0N o0
O Ar=O0 wvvﬂQIZDMOOvvvﬂoaﬁ\~0h Vo=

oD V) ee =DO0A oo #Z ee ~A00 o NCe I (7,1
wOQWXIW O «+XO000V~0O# WO «QO0OQ0V—H ~a mMX e
> 0UWkr e - NV X Cwh ™ w00~ oW 10
a Uidw gadqWaD e WdwqI<qwd 9O N -4
ErFrNd IR TZ0H0O0WVFIO S o= 00V IWWD oM (]e
A A AL D wwrtrt Tt Xt Cr et X DL 4 0D w )
OXAdCrOWAL LLAOV»NIOWLLULEU S\N—daZ IT2Z
W (VUL X Wit Tl w \BU X FULW® ONIOW =D

* % * % & (2 2 X X |
0 o M~ oo O no ~
~N ~ o~ N NG oM
(] -4 -d -4 -4
QL

00000000 o0

nNNNNVINY (V21" ]
Wi W Wi Wil
) e d e e d b -l d

T D NIY
TVCOZCLZ
OQ It
ONG> Od
- «WoD
OL=N0
Dot X -

X XX o N
a AUV -
[ P4-4:4.4
[ [c 444
O=00 wozZ
et D & Bee) &
- o N~ ol S
YENJILO LI =
Omwddde W X
qOA O DX WNS~N
O dr= > &
VIO WA ZVN00e

U~
-00 L
wd O

*¥% LESSON & »#«&




(elelolelololololelololelatolololelelelulolelalslolololélelolulelolelolelelelelo)
OTNOMDOE~-NAOTNONN 0 NO~NMIENOMNOONI=AINI N OO DN
P L T Lo Lo L L LAV IOV T VTGN T S TONT NI NPT (W T a Yaa T a o a Taa Yaa Taa n a FRa B 26 o X SN JJK X X JE JTaN7 o YT
QONOOVOOACHNODTOOOOOINCOOOCIDINDOCOIND.I0000D
[elelalelaldlelblelale]SlalUlildbldelaloléldlvialeldldlelolviblalolvlelelola]a]
NNV NN NN NN NN NN NNNITNV) NNNNNTNVN NN NUIN NN NNV
A0 A LU LA LI L0 L) L) LD L ) L) L LS L) G LU U U L) W) A L L L) ) L s W U W L L W) W W W U L
e el ) e e ) ) e e ) e ) e ] e e ] el d e ) d d ) ) e ) o e wd ) 2 ) e ) e e
~

Qo QO N0 N0 ~N e
oo we ceewe 220 O=WNe rmird ol - s e
S Na) W a0 NUlen o XX o QNN
oo e e XeoeooF QuwX~Oe Ve i~ ZWlj®e s v =
— ) n OX~> = W ZO =i N\ [l '™ (2
- ~ WONSN Whk=% 0Z «O#%\ [« A7, B S

> «aZ o ANV o X=2Z% *W*" o%w DZ <=
Wd «QO 0ID «xOo 2=~ XESF ¥* OdWe 2L

- —t xxawniuw e b=~ #* XLTe JT
L= V= —OZ=-mw Clle OV ¢ *= & pep=Q. L=
I OZrr ZWLOIXTxXO Oret s=tNWNXN - o

vl O QO VD A se w oSNNS S IWOW
2D2FEn2 OQe 2Zn Qe wOZCrie = QI . JNX
O wWwxo Xo o LA NNt 0D ZD DD
>0 W Njp=e IO~ » - o= LOgqQWEWw

O« Z 0O WNZe WestQ e =« O D OO
V==—-0OD WIe woO O # ON «O- Q. - =20
g=-N0 X X LUV ONXD » =—-QZ0Z

D e W AW = mZ |l == NNXD DO =t vt
(Je] 3-8 w OA=0O e DN O 0L W ¥

wn O NUZ gV Xa O = o i) 0AZ +oIg
NXIZZ 4. 4-¢. 4 X nNHAF-OFVN & ZOUm~ X
W o) = 4t JqJW Wwe Ve WINDX X Z DZJ= QA
b o o dXe @ N v I QAQqUVWOA LDl O
(SIV, 1T, 48 e FWW oo dhe'UedDIT —as
Ze TOZ wn QOIX Z* ® k=2 * o QWWZn
ge =0OA Wil ob=Z e b= e o o= OIITa 2
x¥ OX > TE=XOQ e A = QO
OO0 ® O O=0 o —2ZiNn WO e =t

(-4 3 Zr-uOoZe- idiNe T X Wr>Zet =
e Ouw dgle W - WiUE e el—e NNO V=t >
WO - e X>2Z > ZX ot yd po ) wgO
>xun QWO Wdee N2V SNV o) qA DX <
oaxywnwv 0.ZUk 0O~ Tl U D Ne = VD0 Q
W =iy dELITIOAN Q> e U X Wi 2000

quwDa e =0 N DO ZNDD e QW O _JIZ=
-4 Q> Z 0O k- -t Qe =X Wwd e =
o Ollb= = OZk 0 m< o Qe OO OF=Xur\D VN ONA. N
- TW [l ¢ vozx WwWwe DN & & WE=DN\
EV=00 - EIV =X W= Q. WS, - >ax Qe

x e -G Jd a Za« e oWl QO DU e
WgIT N~ O~ Z00T Oe = Qe WX 80!—")1
LQEQZ < OqQ—-x0V O = QONF-NUD - Z > diut—
Z2Ox 3 0O OIO0y OO JuXam o Z ~NIO W TrF—0Q
wow Ja o WLEDCOZuan n ®* QOmie o o CLWEZEee X

OU Qd WNe s o2
e e eX e XA
Q. T XX OO0 W~ o
T NNe Xl X
ENNE D st O

<Z0a

Z0xIX ™ d*tre LD NOe o ZX e COM X+ NN
Qe =i ed ke QOO W EVe e\ O T 200 o g
el <0 eZhrm sQUWND A e =N\e ON O =O490Z IO

FWOZ ¢ Z2 XOZOXXIXOZ kdVee de
VWY CUmmn==~Z 0 WOW=e ZWEWVNOd « Wlime =CV) T ZW~
DALV ity o0 O *M oW srille o od 6D  Zd =
X = Zh et Oe =0 QNN J=Oe V) SWA. om eXE~Oe QWOO LmiO
b T QDO ~0O0 NXW O~QWE»F VOOXNFO~NOWIT == 0D

cZ

0000000
[N Ta R e 1 Te o To ¥ ofY
nununnunn Y
SO0QVOD
QOO00000O
VIHNNNNV
wuwhwwiwius
-t e ol ad e o d
e o NUWUWV
We o N Z
DO N QU
o gl T
= LWIe p=p-
Z000k-
O=E OJn
e NOWk O~
e NZ0 «Z
W &N =~Okw
ZTUWUXXNOZIWV
WwIowe OQOW
== X02D00a
g WWow o
L - -XWw

w OwvnrFndaw
Qe VDOONDD
ANe TZ= JX
XN e el
We = >Z
AWZ =l M
VAIW DO
VvV FI-ONnZ
a W)
WO 0O
Qouwgy. ZWw
X S I
DN g
oLq 0=t /) b
N OW BNV
- IO W
e Z2V=2aaX
sl OOQ =
X WwWoaX|
—-Wwe OAWZ
-~ w

oo T | WwW
e o~ZIXT
oV O =k

NO OTO=D oo ZWOe WDt 0o fZ ¢6Z2O0ZTOVON oo Xk =IO~ e OULZ

Z2dAIVS *=>OwDZ o 22 o0~ H X ormrio D olwill Tl o0
it Q200N w0 .Ue N 22y o «)0Nwk L<O QNe

NOIUVU><CWICZ TOZXwwdw eoe QA0 md>wllqWmE ZY wW)
MZ2W o OXr-Z 0T daZXOrZ-Ule s O O QLI COVXOr

- eZ WWaO
= e LW I W=
q XTI XZ

Z o<WV

=W WNOg = O XOOIC—=L D= & eDe (‘s ey e DQUWIK=E o0 WL
Twdl ZWOX ZaWORuwwaoade X\ o0 o WED SN ITWwWxO spZ0 wWWw
e QUL R LC<LOO IUZTXe O o XNXgXELs e U EW - e XU
(XXX X 2 I'EXX XX R I Z XX EX XX ¥ (TR XX B XXX XX X

~-ONON al) &L 4 N

000 (@ le) (e]e] 0

o () ot M MNed MNed

51

-

S Cistaated At g )00 o



(elelelolelelo]lolelolbleleleolalela)
OO DR O~ FN O O
00000000 Df=PPePepep==
(alelelalelélololnle]lolelolqlole]l &gl
QOO0O000O0O0LOCOOCOVO0
NN BNIN NN DN ANNDNNNN
A T N T A AT Y T Y IYY
el ddd b DS b S

[ ]

ON

$9/7/5Xy" LET I=3%/5X,"*

FOR EXAMPLE

>~

weo
oz

e N
» FNe =
N o Z2N e
o e O=

Ule = Z

QoW O
WEkV) =
D wdawvy
2Z0x W
g Oaww
W= Xo&

Z0Ww o
oww =X
JE =W
QWX DO
Ot=0. =T W
L ¢ X X

O Wk
[ X7 18171 4
L) [ NVITH
0Qe qXTO

WAlN~e -DWT DO

X o0 «Z>mq2

- o=iOe O
QO~OL* > W=

WO oo

cdDZ

Ot o 0w IXZ W

N N0
WO=-wWwdL~N W
DIV D
- A= QT Q

QWX Ox £
20X Xwan
O* * % % o %

(¢]o]
et

* %

O 0000COOCODVUDOLINNDO00O0 o0
O NOFTNOMNORIDI~NANOTOVOSDOOQ ~NIMS ~a
0 DOODODNOOVDOTPTrPFTOCRROPTRITTOOOD0 (e]e]
QO ONOWROOOOLAQOINIVITODrdrded rmirt —d =t
QO COoOUOOQOOTOOO0OCOVLVLOCOOD0O (o]«
Vv DNVNNVINNVNNIVINNNNNNNINNW 71%
W UL L L B L L L) L A L L L L b L L W W S W g WS wuw
- eded e o end e e e e md e o e ) o e D d - d
Nee w @® Z o O
seoeeNZ0 Oe O e OQage XO» (L4
[ S NV, T 1tV - [ ] sl e =0 Z0
o oW T N Aax ® f=e N\ *_JV) —
nw ZOIrdq ~ Nlg WS Je X2Z2ZW v
N W20 o o o TadDg N0 J (@ 7T7]
o TZApF oo De —WZ = o™ <>
b IAD XD - € b o= WV «
X Z n wXx Q =Z ol - 41}
woaz o= N W 2Z2ZWe ok~ m>
200 0Qw * X - I WD ee « -
— Il w Oe DITAX - ~a
L NG (LD gl | O WWine \» 2w
- OZWV e - WL =N o N Ox
LNXOWWN~ oo g X e Xo o ®
WL ot e ot O AN ool o W = o\ ¢Z e
WO ZrF-a.Je X ==X OVNX o™~ oW ~
VO =XD o NN M NZ We* oI Ve
LZUowg N e\ —-qQuwZ e= I o
-0 Z =T - e e X o o° (]S}
=EOVED O=Wwao b= o=l & ¢XWV = L)
>rpIoVAZ - ol P4 IX e [ s 4
a4 > P4 Q WOOWNe N (V2] 4
ZAOWANA « qe - W= N =D wo
QWIOIAQD b W Oe X.<4W 0
XX I e o N0 - o
Od O Zad N e gqww 02 (7, ]
Z0u uWLo.u« ENXD VN0 =0 W=
= OWO—IZ We N v g~ W b 4
I » = QO = W VWoOWIOX ow
O e bt 3 e bt <q e el Z @~ OW wnz
d IV, 3 J gl 74 o WO@ q )= L w
QWA OW I s Oxr= Q ZonZrrdJe O Qr
X FWuckQ WwZO we O CZ V) o wg
an I Z A dd —_ZaQe 11X -
W= WVWo g2 O «XNT win
LW IOIVEW g D« bt pmeg X N\NO - ¢
g~ =~ O NUle O = QNN =e 2 (L]
V) e AZ 2 ollle o ZVNmONWg g wZ
Q2w oA o Oe X X Quw NI X M
e o7, o N N XKD DL AP~ o DO b 3
— - ZN\. =X «O\\ = QAODZ e 20~
=k ZTONG <iNe [ WXXO o= O dN
O O WOQUW™—e O JegZed O ITWHOWXZS O ZJaN\0O
& ZTI=mOIVNAZX We qw X = Z O0nWwWZ & Oe &
g QU OUWUWVA—Y W ITJdw <« ZO0ZANTIO a Juitd
O V2 ¢ —w (8] O Tem) LOUATTE D O Jd 20
-~ o JIxaZe~ Ul & N W X MO = W
~ WO AWD & TICX *+INGE THZOXGCA~ O XII ~X
7, DDA NKD™Y =< WX o ZIQWOUW g =~ O~
) L WIvnm Xe FNe @M ST 22 N D Y
N e dp=ZF DVNI seWedN e Il oW-AowLsO ¥ OW 1 Z
QO °qd OXVZWO *» Xwe XJO =X QI O >x00
Z XZ2WLWYV KZ Xe NXoWdZ X oul~0O b qOZ
W=nNOxX £ FOaw=n e s DW=NZ WUl Wwee W

oo el WX o@ oXe
WetDo NI WW=Oe =DX

QD o) TITZ O0OVIXXIt* NOm~MO~XOZ
qLrd wo Ni=WUZ e p=® od oo » NmD
o 0 20 ot o0

=Oe = Ol
DO~ I

oo O2ZCIe WZrdt ¢0 o - |
sl o DwiNe o o

*Vw2Z0W

sO=-W W

Nerp Ol IXd WNeped oXW) oo N NPT =X

CrE AZ= VNGCI-ICN swWNXCh=IX
A~ ENe JNOq=L e * = UZI =T \~II
SMUEQD NSNS\ A2 dquwaue Qwg
I XU e ZXD

LW JLIN

WO I UWE SNVOWXO»>ND -
* NNCLEXWUb-X > & VWE LU Ne

% e % %% % 4 % i % %
P X
QO oo
M Nt

52

qODe K XU we = Ve
0‘**’*1***’

Qo
Nt

[ ]

Ze O o0 cQWre ey JX o Q) o~ oI
b= N riie 9 eemdl)

N = XN\
QI ~e O

#*
wn
it

et




0000020000000 000OCCUINON0OD0O0000000OCI000000DCO0D
CONMINONDNOD=NOFNONDOFI~NANNTNONDONOQNMENNDONDRD~AN NS UNO
© rd it ot bt =4 vl et =t = YNNI NI NN N NN O A O MM MM T 3 inmnninnn
0ol gl ol gk o ot 4 7ol el med =l ol =l Pl e el ) el vl gl e ol el gl gl gl o i e el et el g 0ol el gl el ) el o] el el gl e e ot ] el
QO0O00VIIVIVVOIVOVOLVOLLVLVOOCOUOVDDLIVNVVO00OV0O0GILIOV0
NNV NNNNNNNNVINN) NN NNV NN NN NN NN NNN N NN VITNNDNNNNVINNVIV)
AL LU UL AL L) L W W U UL U L) UL L W A L L ) W) L U W 0 W) U W) WU W) WU W W) U W W W W W W W Wy
JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ:jJJJJJJJJJJJJ

- - [ ] > ®

~
> o [ [ ] - - wWe Vie @ ® N
“~ ~ ~ ~ N e s o> NN\Te o
- O [ - - v n e o <NE
o [ g Q [- 4 TS [l 2> 3 [ 4a) -4
[ Q w Qren Nd==O0
A -~ x X o e 20TV
-1 ~ o - (L] e g w0
o | b oS -d ~ pree | W o= z.hp:amx
I~ e - ~ (w) xXg < w o
- X o < - 4 >no ¢H30h<
4 (- w 2N TUWa Z2J
Ow Wi g o qe = OO >R=O00
2ZW —4Z o [ (. N x»:mmzzx
ol AW -~ -t - 0O o3 X Ow X
b= gL N o ~ Z g\ o>moooz
W =l N [ ad - =~ Y OEZWO
@ L = [T We= ZNe - HNOWW o
> <gqg © > [ s W o™ Ioa o =
P T. 4 >k O -l M <N - =W 0
& W N - Z [ ] e OWO O>gCx O+
Q@ < o -~ Wwe Wolke 2 *dd WX
- 3 IJd O e WUV omg ITOU> wn
w agq w o We (]e M ZWWo
rZ —~Z b o - IO £ O 6 UD=IZIZ
- aQ O - - e 00 O>0rk<
- = - O o X oo OFrun>al X
oz ~ (] o4 . (L] Q0 OX e - WX oX
w ~ - Zz -~ O LN OX e o O
X - -0 W -~ > - [+ N1 e QUA> QU
o C. OVZ I ON OO0 OGN s 20090
Wi -t wo We 4 ww e WGk~ =Te
g 0O xuw e O Q i e IOl
O Z N o M ¢ XD =g o m-0 WOoOWZ
- Qv w O m~ o e ocaQa I o Z 0 TW
(] I nwo O no VW e nwo O =0 -OVJdau I
wo 2« - e Z22Z W NI Z@0 X M- Z0O <e WZZ~0O0 ==
| ] Ll B &) —E 0N ) oW e Zrtra B N
o (%] “» (=]w) oQ D - oo warx -D> wnk—au
=0 W= < =0 VUV ~ =9 nNZ N = e O 0 o ZdEL DUO=
O =) & (] - —e =t o N, o L LUIOr=
8* - o O~ v | O~ - O= (7 I I @ e
-~ e -4 D~ D ™ O~ xxZ 9 O xW Z°* o ZIN0 Zwe
4 wo o 3 w * 0O g ww a0 ¥ WI Oee O € 20202
~et X ~N, med XX X o~ BT >A -~ T UX e & >rAdxIX—D
Y~ v XA Yw ND X yYw VW U Y~ N Vs q NoOxLY z
wqg 20 W VN ZA wQ VT ZF =UO NG ZZ aNne ol m O e p-2Zq
Xl 9O Umemic I Wl A W T o e\ BN~ O0We A
-a - - ha O ~nIra [ e of T8 Ne XN WUXTITAD
N e Nl Z N XV e N W Me = XiAFFO™Ve
gdgq D e MUAED Det o MUK D MOAGC D& » =N\OM Wwo o =0
o e O e Z 00 Ol o2 0 O ollZ 0o OW oQe 2 TWWERIO =
oo > XQITT >V XQJIOT > XO0JOT >0 XZIoWO FE-Q ZX

ww o NZ=ww W NZeww VI INZe=Wuw X O o0 Zz E~TwgO
9 0mo lll meilier 0 00 prmmillie 0 0me mommillisr § 9me Damm O NMIme OX = O
mommt ope & oTomemm e F o eTmmtNe Qo olammh oZO 0 O o0 tOXaA™A L
rdedrde U, d-ﬁuddu-%~-~u~~~.z~-~u~~~. —e O rded® WZQuwe
wwrOqC ~MOOZwwrmiQOmOO L wrmiQUWNOZ = wmiO =0 D~NOWD O™

aQ ee e =DO0 s U *=» mDAQ o L oo =«DAA o Z oo Wee m oo OO0~ UL JIJZW
COOV~D V> +XOO0OVw Vw o OOV Ow «X OQ OO~ e efw >WNZ I
EEwpelld iV Xl =NV Ewh wiiNOX = OXO w0 Z—W
qCUWAEE Wl JqAUWdNWAw gAUCIWC- <<w<ww<nova<AZO-IS
VOUFIE0 +Z0JOVOUFZOFRFZIQJIVOVFTWEEZOJOOFRIFFI> NOPFRIDWOe =OW
et ) =L )ttt i AL St L L X e X IO = OT
LWLV~ X0WIUL UL QWREQWAILLEOULIZQWESULULXD=-X00 HWEQUVUEZZe D
tot EU N EU X It EU D BU LVt =~ TUCEUL A I TYUNEU Wi BU N L

* % * * » #® % i I E X X X 2 X |
rdond DN MmHm OTWN oin oovwn M~~~ O™ oo
=t ot ol ot g rded (4N eded Ve Pl S ] o=
Nt -4 (] -4 [ T -~y (L] - (al]




e

000000000000 DN0VVCOHOONHNOOOOSO00N0000I0ONONOOOLOND
NOCO=NNENONDRYIedNOTNONDORDANALTNONDOONNSNONDOND~NM S
NNV VOV OV 0V O VO N0 DDODDVDDODDVPFPTPCCTCTTCROINO00
0ol gl el gl ol ) gmnd goe P 0ot g g 0l el gl g et vd g g 7l g ol o el Pl gl et g 7t ged el o ol gl gl 7l ol el a0t = NI ONJ OV
O0VO0O0VO0VONOVO00ITIVOOONHD0VI0DVOCOIVCOOO0NOO0DLOVOCLO
NN N NNNNVINNN DN NNTNN NN NI NN NIV NN NN DNNNNNNNVINNNNVINIY
L AL L U U LU L U U R L L L L LD L L LA L L L L L L L L U L L L L ) U ) WL WU A W W AL Wb W)
JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJddz

—Ow ® ol () o~

sl OX o o NXe o o XN > ®
W e NN\e N\ = N O ~N o)
o o X e o oe o aX ® 3C g o= vt o D
00X o VNIXe O [« M NVV]. 4 wwnx
& =HUOXN W () ot VNiete Q. I o+

W SN -l e N —_nW [l
. S [ Qe se \NDe 0 Me
& ® Jde N2 wWgZxO We ) o C Z= N
DV AX= W (=] Qs SO D 4aAXpp = s e
QwXEeL O n X ot - 200 e
VIg=O0> OdX N\~ L -4 o wvwano
VXZIrt » o >Ne o > QN = WS\
IO X = X Ze - D= 0
Wwo «x£ZQ >We NG g WO O 4N
T » Ui (@) LI Xe o oo~ O de o
WO G =TI\ (L Xbee oo I VN’ > ee
Y € ®p—o oD G =N - >
T wwwx - > Xine (o) - o~  WY.N
b= b= DD e - SO o= IO2Z0N N J e\
O Zeird N £ Ne o =N ON - Qe o
ZLIODIDN « - Owe X 0T O = AN
= LQe b= - ot O L= 0O = e
WOXOUOUC - waon em - O & e
- W u O (& T IO XN ZXTo00W — X -
Ww wuNZ - FEQOe QW «OD O >unXx
O o=l = (@] OO VXN ° N
(o] ZU - ® [L- L N ) o =g o o o
L AZ wmX w - e QQe i > w e
—-ZQ = O 4 =AW e IO oXxX = ¢ e 0O
WWO X We ~ . WDIT X =% T - e
ETX I s o - W e n WU N WX e
E & Xe ~N [od = - e X rdre\ o - X
- W = ON wl dWwWZXe VL N 3 A o =0
NOIe ot o avv OVeeano Qe o -~ O Qe N

Lad WZ eXN\o no (@} -~ N e > N Omie
~ g XiYe » 0O Z0QVie - WwooX< O Zenn
~ WCyriemt i i~ smp=lWerddom p=ZmC,=0 ) s et
L] O *OmiNe+ X Qu Do DN Wikt W Qe e
(L] = N 20O = 00 WVIVId ®edN O GNOQX =0 WV e
gl O XY X Ne ZWULe Z N
) 020 Ze =~ Qo0 >0 AIkXe o o« L'}
x FOQOA e N O e~ O ot o = e Qe AN
0Q 24 I i1=—\N0O mes WOWN 0t O ZOXNO ~ We =
S D I WS X ~N=~ Z0Ce ol QXXOCUe X ~m T onN
d L QWOWeI 010 YWww ViJWD N WIOHLWAMOD X> VIXe
QL LVIZTE d O V= & Teoe AUWENZY VI~ ZnN e
[T [ § Teoe QAN oot g<Ip= & o) 0O o Wemenl om g o)
o XrC - ~Th=00 MXD QO et MIEO o N
VI = Z2O0NAX DUOFNmm XCZUNOT NWe ® (NF=Vieme XN
g™ - WULOOLNVCOD I~0 ewip= e Q eMOCO Do =
N e o= et HZ 000 O e N eV =X T ¢¢ O eD
wo NN WOJIOWO »nNY0Oe e sl OQJITT >Xet
&XZ XWwWOre o« D22 W WOe o X O~Z=w Ne
QUWe~NF-~-DZLZ e dlWier ¢ 0 0 e DL ® ™Yl QOriONWw 0 grme \ =

o0 +Z2 IO XX A eTmmemedt o4 X 0o (N «OZZ\
et L= ONe ZCe o Nt rdedNe o0l
e el S " med D Q * 2Dt [ 3
Qe ~DAQ oo We

QeiNe WL Q+O>me
ZO™DI D= UNm O
et oo W Z

HNT=~D0.00 o A® Xmd e

® oL oo X

® oo 0®g e

L R s

ZZUP i=
g0 L -qv )
[ 481V, lee I TTTITV)
D =0 =
: -»

m ol
LJCWWO J0
gL~ =
4 =0
QUO=~ WX
—gte Ol =
-ae WqgDZ
- Z>Wwow
OWwao. >Xx

>ZWwIww o

TZZLOwnZ
TOg~ NN~
D e w W
VNWi=e D> W
I ~dq«a I
ob=em LT X
O X x
e Uk UWd>
s 00Z2Z2Zw
eXi=-g>W
x @ Xwa
CZOQDOOoVIO

memtlI) LW
$ o JQv I
Ne» NOA -4

O WZeeX g
oo WD <«

e Qe X ZDON® = e QO QO~UL WDI® O ZdANC e *XQOO~U T 2~ 0wD )= JX od
NN OO Z O™=NUVEX A v Clllried ol i NV e Nwh=dO OO0

QwldZdVFr 3w ddqUDI Xo W\ XWG L-NEw gqQud

(o]l od T w

LW OWVIUIW

oNWLL Lo QWL

QUVUOVRTIW e $=X0 We DO0JVOFIAXe X OO X
Odq~ &F ¢ dO>AAdwww=EXXOXD oA <Y IXNCIww=L I Nm=LDVZTZ0C 2

FPLJWILUULOCODZIMe XOWW ¢ WAULULXOONMTXOO0e DO O

XU =OLOD AXU= LU NGdNe XU X Ne EU Il de | Ede QUL

*

LA XX R X

Mee

"
<

% i * % %
onN

"o ON 0

-4

* % % %R
("))

(o]

54

Mmm
NN
Mt

* % %
O
~o

% %% NN RS

4



O
o0 © O O ONO0LVLL O00CLOOCLOLU OD00D0O0O0NPCLOO O QO
o~ o N N NDOO~ MPNONDIOD NAOSONOSOOO=ANMNMSE O ()
o0 O ed o et NN NNNANNNNGO OO ST EE ¢ (ole]
NN N NN N NNNANNN NNNNNINNN NONINNNNNNNNNNN N 00
Q OO0 O DOOGLO CQOLOOVO JIPOCIDOVOOCOUDO O (o]
T, Y, VI VI NNV VNVNNVINV) NN NNNNINNNINVY N wv,
ww w Wi W WWWWIW WWUWWWWWW Wlwwwwwiygwwwww W ww
d = ded ) Adddded dedddddd e ddddadddDd DDl -dd
WeWe I - e WZANZ-DwX
e DJU¥* > [ ez e Qo WZANN
N2~ ~ O “0 NO* X U -
oo TW=LO o U o 0 QA0 slie we -~
OX+0 ¢ °° [ 4274 EAX OGN &~ Q [- <]
O et o w Wine ® Qe wn P L g
qd VNexu TV P ] dON I NZ «H 0 ¢ -
0X-20 w - OWNe X WA —XAa k- <
L & ] > [ 1 O oo J oan - b o
"o W—zwn ox WS sXaAN-0O a
& E>w = o ow QO XOW « WO v -l
Wk NOZ > oz ZO0~NXte o ) w <
OOXWN2ZW I g +N\Q oo = -
aOoIFadx a W) LXZV" = XUe o o] L
DZ00 e W IX 2 Wi e onNd X - ¢ -
ZmWVie = - OZI VWV exXNaxXn — (-]
18} Orsh= eX\Ne WNAN (- 4 x
W XXWZ Qo OONE>\e. < ~
ITICONE = N [ ad 4 VN WOie e o > a
= ULSNWw - O d o Nle OO o
W ei=2Z = ZZ WO NNZX +0 0 (= o
= ok=eo 0 Ze O Q0 MO e ONW=XN$ w g
L mN— < -~ X0 »c0 TZWN = - (S
Di=e sl & -0 XD XOOrr= o2 |l a
- ODx = 20 QZUNNVWNZN e W " -
~ (81w qgeo X ) Vie N\ elWUlWe I a -
~ - JdA oo o Ze N Dk O (o]
- O e DI| < nZ b ipe ZO0G W ) (-]
o =W Zal O L4 rXZuw s e ©J [ ] -
b o =y O w Wt 2N e () =) (o)
v F=e =DVO T o WAanNZx) ee 7] o
-J g eZUZ e Q =0 - Qe L ol o)y o = <
- 22U e 73} 2 -~ e (g @ LI T3 4 (72} (&)
o= VZNT Wt W @ w X e=X el O~ w
x O= »=Ia v W ee W X oiNO eo CraQ™ N\ 2V Z -
w) XNV W 00 v (o) VXNNLO s o N Ot Qe
AN N2 I @ - > Owd NiNe O Vie LZe ~a EQO
x o> oo = OJ - N2 A o= e b O
w O ¢eZ I - 00 -Q O e UL IQEIX N2 gq OO
-4 N =0 W -0 w U D =D WN— s dE ON
W Wxd » wat ~HWIZTINL)>» ao O W~ -
[+ 4 —ANZ—-00 D Q- [+ 4 Qe Qow o e n ) =t O
oo - eI TN U Qe - O ZTTAU WeEe X=D =y Q
(@] xXO¢ o« n W O n 0w o WD e D ZZM=in N - - 4
> XZNU = X X =N W X et JZ4 oW 2N\~ o Q.
qQ eQ—-Z W e O~ QU Yer DH o XINZUle Zo wg
- - O Vuw w0 ng T O N OZe eslNTW *3 Jiw o Qb= -
Viem ¢ e 0TWNVI ONe=e~a X DA =~y & XN\ LA 2 -
W el e=XWD e OO0 Cw WNIkFQA QO *Xi\e ZOa v 200 Qo [«
o oNxwa oNFd > aNe=nJ NN otee QW N OZ o
M e VOO Ad UZ2MVACA - MOdd « X\~ Wt Do @ [ X ¢ -
- e oXZHpe &L HZ 0 0 WO HZee ecle DR Z =D - -
O XOWN mad e IJOT - QU0 XD FADZmEXN Z~ b'4
mF NZh= Q v Zeldiw o Ll UZHZ Wlee WIN » ) %)
Edem @ ¢2Z20UW WU 0 o ~e Wer 0 0t DQMULTLe INO [« 4 g
s\ e NWZX e QO *T e ~ e oTmem® O TOX0OA » O Z0 -
Nt OQMOWN=u0) ArtQrird milNo W QN U)o Duux-ag O (V)
TO~MOWN MU ITUODWOIwwiheimrmiN)» OLwwedtDIiW o Z NN e o
Wed oo OXAE NOX~OAOL ™ se =DO0A oo QIO *o T & aXX2Z = [72]V7]
- D= ZNAD> e > sXOOXWOwn «xXOOQ0~ OXe WTIe NH QX w>
O\ L) & e NZ WUNLVXXWr e NLVE X wl=Le N\ oiee ¥ el
O=WACWOWINe UL~ Jdg WG> w daWwd o= \0 gk ~g (%}
ORI EXmIdCe 0= 0dVVLdFEed QIVOFZXXO e QVNZ~0DJ (Vo] o
O = =N7 B lww = Al0 g Jwwra®@ N\ Zh oW o O w)
WEQWY) eade WAL UL ALY VWNWALULXOe NZ X XANrte (22 o=
OEZUO=W Zd UL WOBULENA O Tl oo et o~ oQW =)
* I ZXZXEZ XX R * & (2 EEZEX R ER X 4 1
wn o on ~ o oo
NN @ NW o NN
() (4] -t Nt
(86818 )

55




000000
SNOr~OO
000000
0QO0 2D
o 000
VNNNNNW
WWwWWwIw
DS

o~ Z
o4 O
(&) -
N\ op= o
oY
qOZ g2
| alaaland X - ¢
e OJd
QM D
N0
T 4 [

X oX N
QA Wk o
~Zroeg
- [+4 1 4
Q e sqgNWN~
=~~0 AXZ~
-00 woZ
Q) & npN &
ew N\ olUWN
X NJUWO I
I W
QUOFDOXWN I
LGl del-4 4" 14
=0Q0oWwa.ZN0

WL etONVI= Qo =WNNQ~NOFJZZWWE WO~ ZXi=

(=lolelelelotolelele) OCOCOOO0O0C Q00000 COIC OO0
ONAOSN OO ATNO~OTD O~V RrO~NM TN OO0
= gl 7l ol ot 7l el ) el e NONINNNNNM [alalalul & B £ L SX 28 g~ 4X
(elololulelslolelolal OO0O0ODD0C O ©. 30000000 ON
QOO0OCOCOVOO0 000000V CO OO0O0000DO0OVOVVO
NNV NN NN NNV NNV NV NN NNV
WL W W W W) WHUWWIWWIWIW W WL WL W W W W W W
ol od d ek wed wd e wd o b - d wd ) d wd b = e d ad e et ) ) e d ) d
~ ZN * e Qe -
P00 v oG oo 0o <> ® eNZe oo L) -~
W N NN A - & ENNNTNNNZ Ne e N+ T -
oo XMMXe oo o S\NAX Mo o o e o W) o 2" Xeo D (L]
[Ta1" 2 =N - o nwn b o a0V *n <
NN VNVW e~ SNZ w Ol Xeo [
wNe QUiee> ON S SV VIR T L I OWvVis  SNe o <
- SN e o e TWW- Zad aNe We N - Q
q - Vo Sl dCU == WO =2 -d
o Qg Ve =QAW-=X0OWm WX g O -
w -~“Z & We . o T o0 kg I (]
¢ IOW o Z4O~J) = =X > oa (VS
a~ Z Wk Qe = XXe W_ e wo
) Ob=p=—e XX £ WO we JOXI - o j=X e w
[- 4TV P - ¢ wo w O VaWwkX Ww w e -d
WO =Dl —t X ZOZX w OI¥Y0D JIX ©
V= =OS>T VN O s e =22 W=-0Z T3} <
L QU V= Wt N p=XZrwe I A o o=
I Z2 ] V) Qoo T e BTN} - o
VN OWa ¢ Do -0 N b <O W XK s ¢
X OIa - EXO X Z =Ll Ww aOxr w >
L —-—<Q - W I W= T T == N
w £ AN o xZ 0O 1L <« P ZWw eem X w
ZVY VN eZm AX O WZZ=QF—W) [V Jue Yo A0S | ol -
ow D «a o Qe TQWe—N—J OO Z Q
=t d O O Z~ @ o= L Zw= Tl &
=0 020 JN axX ANTe Wik —INZA A —
dq jprd ) e WOV « ITEZ Z ZODXE | - wv)
[« 4 [+ W of (Ve I NN=OWWOr~wo wwg g ) ¥
w XOJd N e e = JXZF ETXTXNXmN w
=0 OO0 O Wwe Irie Qe OG> Whe=WW N b o
—Z To>rud o WS o o) D Xe -
-4 -d—- Q= XOITwax VN L>NZXLO~
(=] Edr=Z X = X WO « D~ O $ [
e~ XOZ0 WX WXe =W~ ) ' TN S L d
# v OxXxWww N Q e sNW-XZk -l [[] preg
*#2o2x T =D V ot o~ e cOUL e Q00 MU [
Q0 wnZTO VNN VWO O~ aqWwZWw s WX
T3P d OWwl - e N 2HAZWUL0 WeeD b=t W= w
O WO Z A Q == 2N XZZa Dow (S
ZWUW & Woa AN Qe ZTOW OZF W WWOO T J —
OV> WO WOA A QLI O~IWW ZZT V04D -
NDw ZBOWVWLAZ WX gl al ol d>Ze o
o (Yol owao PdNIX == O O =« xO - O 2Z
WOV DO AaNOwlLunw ww o WV2WJx o
SO0 WNMUZ JNDA Te . QWXVIPF < WZIIAInNn < g
FNZ>ITXO=ongL N VN ke QrpeD O DI 2N O Y
HZrrd QD NIWreom % Weem X WOon o & P
= O ZZOZOC—X XN Wl OZWIWWNM Qe WiILEX=~ < =X
* OLIVLWIXA SO WORZWW OWVXNG LWe X D =~
- OVELOWIIX DM L d=NT QX =W M UNAWWVASNM D
e JO VD 00>W OV-i<Tr}=2Z2-F o)l I CWIT WNI O
Zww O U wo UL 0o OZXWwO ZW=Xpe o= O >

XIEIg IOV WVLZ
-\

QeZ «QZaXIQ I emN »

O* Q =D

O ANVOWoWZ

v anazZ

Z UKW IVAUWmme =D UOTIIIWee Qe Z0 ZWme
Xk UV = Ve eZe ZQ00W &8 -
-t Ottt Oo QWU DA miCo mQOWI Jrmd =0

DO

=0 e NWES=DZNNI= =0 oo AN=QTWe XLl vo NN=W OO ort oo
O ==l NV *o JwmlLeZ—e W
ZOCw=JOWWORTIIV Viliwi || ~0 =™ d=Z0Nwke OIWW O

U wWd aFIZ9yYy Ve wdWg=nuw
AR EN = QU0 eo=QEE
b - G T

e 0wt T L T =X O~

o WLNWXIZhe W

® WX\t WX = Ot <
NNl QF-Iwdndg

He O

LWOE XX I =~ LWl =e (D Z0e I~ OO0 WEmQOQ T
WWRXOId o ZZ QLU OWWOQXOOII<I

~“xQ

UEOZIUL DD JULNZEZUL B L= o o we ATUL NOOXXe O XU

QGQG***i*Iﬁi

[+ )]
Ka

¥ 3% 30 % 9% % 9t 3 * %
NN

Q00O
et

66

9% % %% RA
Al
o0
Nt

oo
et

Vowthems,




Q000 CO0OSO000000 QOO0 D0000 COO0OONOOO0O0OL OCOOO

OO ITIN O DODPOD-d VN N O POYANNITNOND O~SONOSFNNONDOO AT ND

nnunnnunnnNnNnnY OV VO 00 Ot fepefeppete OODVOOOOOVO0N OO

QOO0 NDOOINI0CCC QOOCONIJO0O NVOLLCNOO0DDD OBOOCCO

[é]e aleleld olalslaldlelalolble)] QOVOO0OVIOCOO OVODO0VCOO0O00ONO COOO0OH

NNN NN NN NN NDINNVNINN VNNV ANNNNNY VTNV NN NN NHNNnNn

WWWWWWIWW DWUWWIWWWW WWWWWLWWWWW WwwlhWwbwwiww  wWwwww

ol ad el d d d ) e ) e ) d ) D e ) wDeded el adad e Sdde ol d el ad el LD dd
- - [ ] - Q.o - o 2Z -

. e o e Mo e e e - Deeoo oo g oeoe oo N e ® * » e o W o (N

WNeNNE eNONNN ZNN EXNNVINNN o= NWNNe X - ~N e

o Xe v lXe (X e N g o MiNe o Zo o v XWNe e Jo o =ll)Xe - §

N I 9 We = anNV O n X oam xXOWnN e [

o NTWFENWX V) eONe s > NN Z0m=0 WEZNX b

se X “Dgwn<gi W ONe OFW =oNIF QO VN EZ NN w)

o« —Wwe CWw Zo.de e=Nm=mIe e X OQJNOWN o N -0

Cee J >uXwva
w Qa <« Orw
e 0=~Z%F ETOOVZ»m
o O~Ndaq«a ZWwwn
U0 X o =0OX
AW el e Q. W
- Z QA Okt
W00 wown«go
O WO k=)=
adb=d=b=lb VI =V
-l - el *© 0O
OuZem ¢ = Olle ~
wLOOZT~ o Ix
O~ WO
woa <+ - W
dZ Wi 0o | »ilie L
DUWODW IO 0O

«o 0 = o= tei=k=a OW
e QXZ -QW =0 =2Z
LSWWwe Q. =« O

N X O T4 e
—EOSOXOAgx | o
WOWOJIW WesX W x
O UIN QO>XTW NO
Skl o WUIQW - ~
~OITX OXNZOD Xe
QZr< o QWO O>
Odq & sNVWXIW W

O VO rF-AOaY 2Dk -
—SWLOe D X = X
0O X e0Q ¢« LU -
WO X QA &£ XZ
OV VWD NW n

ZEINSNIVUO QW Neo

£ 00 Q o
DIA =0
WO e
OUbWa J b=
Z00ngCiw we
g Z2Z2XLWa—
- <OpFIax
DV —FQ
Ol <

O QW ™~
0 QAW
b o) MO0\
0L OZdJue

200 A=A 0O
Qow x> e W

- ¢ ZE mdQOU Wertsto X JUu. I o o O >k g [ (27 4
—W>owundagZ 2 +=IN Okt X Xwx >waxzZ (8]
ELr=L =Dt e gJa. +~ W~ n n QWREWE T OW

q= TWhk_JXe =
> 0 MQege JX
wnOZ a>ua an
WwxO00X wwaN
-t drtp= = QO
A UV WZWuHLY

0> AJIDIOIDO ON
ZAZ2X WA w— DT Z e
LIqWI=-ZT QA NZE = ~N
VU ToviaOr=—ax ™
Ww = XOODXOWee || =
ZNNoWJIT IO >»X

OLOZaX-0OZx
OnNISNOW 4 a
-uHZ XV -
g OWZww =
bl WOl T > o
xh~Q - b N

2)«AND.CARDP(2)+EQ.DIGIT(2)) GO TO 10
N

2IANOCTWI> ~ OqZN T IS W W Odalig N Q -
- W Ee w - O vxw D4xZ ZOO 4 _uw-<g LON
Vi=Ula3Iow WIo Q20QVUO0=~WIA=IA0 P T e T o Fel e of 0n Z2ZN
200D JXO> = WZZ =IZF wnJdue (- 4 O O i rade
WW XVNDUZ = WetDW =2 00Zgq - Qoow O>»2Z ¢ o L]
TEUWNYANO = Wt VO =l =T UWIXe X LWIWXZ Owar - V1 N
UD GU—ITgIN XA 2 O X W en N IO il e i et o g
—dn OO = - LE = QW XN L que JVo P Yo 4V LT X1V [w] i
NP W=l QT xXxae g I dne oxod W 0O (L] L vt
=D=M ZIT I ZIdX0 W o XXe =2Z Z00%N 00 ZWWmlW o<~ 0O wh

v wkd X0 IOVWON WosWuwe o =@OII WV WL =~ Tl
w —0Jx AQUWUDL FZ WLNOSW W med T b Z2-NWAdDR X NwD
Le Z2Z Il U O 0O = o ZWkWo | O => we X Jd0 0= 2

ge WGt} DY (Yo ~ ZNAO* mdaxWVNI o m U =l o~ <gAW

N=F XgdX=O0 *\N VL = Ol A o0 XFTOFRODm e>MTi=0O (@)
X LW Xo We XFWNZZ ZZWXCO O <X QOFEV-= 0Gd
Wwewwans g NN ele sNXWrt Wk VM o MMNOCOILUNIMOCO DI
IZOU=D NO o NI -y SNUIE W EZTN clit=b LFWN=HZ 0o O >
e ZUW Je e W D XA =T OAWW =0 XIwmZX DUe ~Q0J00 >Wl
ot (e CZQereZ O QUWUe W DAkt ¢Z ULI=DJIAUIZZmWW Id
N O>mt e Wm0 ¢ U> Jdg oW UDYX U~ We 0 ¢ Qe
=ITWD O dCZ o\ eZ 07 XOWdX=-O ¢ =0 -<..3qu.0 > oL P~ o 20
0-I:l:0-u..003<n--‘o-o- WOV~ XWNVI= ~0e X OWOID I~ =1Oe Zm=0Q
- Zeoep XIZOORXIIE=N & > e OmNOMZ X d=OCZwrr il
-b- o We WORWr oo NWW o QOWVN0e ¢ Q omt oo =dNGZ= JU=~D0Q e -
dWe £ =—>d JeolwlWUZOm™MIWULA oo riX obdw ITorXQOmITed »xQOO-0QOWO
XINAWW | =N\ p=2ZZ 5| = b= | OV o =D W H N~ UW I~
W=DWa>rmp VD Dwld mlrmp=NOOX XX\l ~ JUWADr~e w dIgWdcrWw
Z A=V0 = XWeiQp=Feo = XUWUIZWL = OFFe TOOD00 NQIVVUFIW -
s QUNZOANO JDC=ELNW XUWAT ZZTZd~d—~L.d =0 O> AN o =
o ZWe gD o QWAQe INNIZWmes e ¢ O WEXDAX XOJd O WALUWLXOJINE

dDe LQe o WEXLe ==L XiNQeeo Ll XIUZ0* Ak o LOXU-~ILJI 2
% 3% % % I % % % W * % LA R R A X KRR R XN ¥ 3 % % 3w W or ¥*
) O |l g =]
(ol o0 L) QO -4
et Mo Med

57



=

OO0 DIO00ONONOAACOICOIDDVO00QOIVOD O OO000CO OO ©0ONo
OO ANMNENORMOOD=AMTNONDED~NAIMTNY O DedONAOPUN OO e NG
OO OCIO00O0ODDO rtrdeirirtrtrd mirdmd NONINNNNN (N AOOMAM MO S
OO O b b =l =l et 774 i 7l el et ool gt P b gl ol A el el A b el e et el ged oot redodrd ot ol ed el d ol o ot =t
QOOCUDVDOOOLLO0OVLOOOUOQODI00NVO © OO0COW OVO OL0C
NNV NN NN NN NN NN NV INNDNNNITNNVINNINVE N NNV VDWWV NNV,
WU W)W LI W WY W W W W U W) WL W WIWHWIW WL WA W WMWWWIWL WWIW W'l
wdwdewdewdd A DA AL DDA A dd Al ad @l DDA dedddd e Dl
Ne il o e - n e
[ o | o = LIS NOe oo ® WX [ N
D [ 4 e oX wh e HED o wWNNe N [
(@] PV 472 e XN Qb= oo N = XN o e o NN Xe
> -4 XN\ - wZ w e NN LK ["2Y- 4
[- 4N VI & [ ) X X eede b ] ~
- Qe ow 3 (7,14 [alL' OX™~ o -=ii) -
L ¢ W Qe O -8 (=] -0 wne W e ® ju
X Ld A ~—t M uwv =t = w1 [T 1Y)
x > e < je o - [T 47, ] o N a =0 W
Loted e X Qe (& Q. e U Oe -
[ b 4} O X eXin = - Wl XOXO o O (] anda
o | nx N K\ n D e Nl el <
(o] o™ WL in\e O O v -t ZUW [ [ g 'Y
[+ ] ") O ONe O O O «I ~Z DO O WuWo e [+ 4
-4 e - - O\ ~te D=Z~ o W =~ QO0Wx ow
Qe NiNrde N oo - - T e~ LB 172 ZXx
(2] Lot O Wil o [l - XZ ~ i > Q wvnwas -4
P-4 wnZ O De e X b= ~ We=Qe P~ = O =Duwe (2
o = - = N xx - we I Ded o [V 1'Y)
=] (214 - gXX » ow = Lo =N X - O<di= [ o |
b wa X >une w2z et Z O L\ b4 > UVN (%] 2)
(%] - < - M (&) wll i o -2 < W ol W g
w - q< We = L - W [T qg IX I T
2 - - 4 T\ - . O IDw ® " > - e o
[ X @ =) & * X o JIXZ o - o] gk~ o g
»n ° o ® X [TaY'2 T [« W Xe —~Q ° SWINA w>
w N T e e an et Ww e>wI wne W <o W -J
z —N w MIMNew NN ° Ok =X w -t >i mu)
(@] e o F=NWe N\ eoeaw - o SN2 o LD rlrmetme g J
v, [ 4 - ONNNN Qe M OG'UO o mdrme - W Hu -0
T -~ N We & mieo X~ - WXL NN N & ™ o o«dX
Q = - XUVIT IO g+ QA ad=ld e Q. - XOwO » o
w XN A & ~ieo @ anNO O xdux [+ 42 W4 Q. OZwnwx >V
b4 OWe O Oe | o O ax O 0O VO =0 0O WUKWik=\
[V, ] QZ e ne O ee X onw nwg Lwaw OO0 =Z nae Z XTON or
L4 - 4 M ZX olNe XD NOY IO C=-XW NG moome wg
Qe v O =X o\ O I ¢ == O n (&) WMe =T
w - Oe olNe N\ - Qo - -t Oe I m XN QA
® w>xu —Q Wwie o(Ne WW> 2 VZ W Wil - [l BT [TV R N
SN0 Z wmxe O G mgUWIX JDe X Z e xXO
x Qo od Ne & I Qe ITTw Q& ~n o« 1QV & ¢ LW
Q ENW Qe Lo | v To|= (&) L= TX+=~D Qe Ll N NE
4 e D0 - Y e X e g e - W W SOk NX - W= Ml oD
-~ NYJE et ITX N NIXIX ~N TXUD VLlled ~0 FTHIAT - DJ
i + LU XY 0VNNIXNN N g Y~ wVw— —Q X Ne=ll e V)
N D0 VI ZNe N A0 - 2 Q e Vi ZeQ0Z UV -d
e ol et N\ Pe NI d< o) 0 Oy gNLUg D [
e ~NIOIFO o s~ Ne QNIFO w 2D MXwaSIrFO wee o« 0D
Pl Neme X 00 (N | NWedp=Nem XLXTO N\ detripelics XE QX o
D0 o F=nO0dD D w~ee o $XMOCO DOOE eom XMOCO D= 1IN LI o
OW ewxXHZ eoe QWi oo o I 0e O ~ eNOA T o0 Ob=redN\e -
2 X OITO >e XX Xeie OJITT >NHA Xe < CJTOT > g N Xt

X O >l=uw g SN O H NS =W —_—D O e Zllly N=ZEN O
o oo il ¢ 9rme X o pomedNNUe § g™e Ot | o ol ¢ 9™ O e ~=Z
olION & o0 e T cQN\e @ ¢ & o T o\ NN & o) X mm G oQw =t Y~ O
* LdOe XWet ﬂddoOsdmA-hQ~u~~~.02 e A XN Ormimdmte WA || rte V)
O =HONKOL QO mMQOUWZOZwwr e tOU L WrtOQW NN Zer wmiQl= Uit &) emQW
ok se i ~DAA e JMe ® oo JW~DOAO o rdba D oo =HN\=~D0 A e 9OQC o W
wiNOwNe o OQO | & 0w DOV~ FOwNINe o Q00w LIZS o Owd
Dwhee WX X wb= e XX wpeo o NVX Lt ¢ wi NI XwlQ O =

CIWINe » IIULAT «NNWG ¢ b (UL ZUCNN w» (CUWCWEO—~LICS
I I OOJVOFEIFEXNNFEIXXOQJIVOFZIA WX ~=0J00FIdw Ul b )
AW~NEOQZ Ll wrw=E \No » ~ZNNCIwwr~X QNI =~XD XdlwemX Zle e~

O>C0FWWAL L XOZNNDNE O~ «WdLL X0QWF-XOFROWWRARLLEOVNLI « XO o
LIXU EOr et T te ml | SUSNNCUE=IUL - Bl ZE Ut Bl et p X e DU e

* * * % % % * % i * 3 * %X % % % % * *
@ o n QcC O n NN om n L g own
o (&) -t r—do=d N o~ =) ' Lo () ot o=d Lot
- -4 et -l o= 4 M=t -4

58

-



o000 © OCOODSOOI20CO0OVLL OO0000O
no~ o NIV OFORO~ANMEN PO O~N
TS NNV OOV VOO0 V0O MMM
o=dod i - ol el ol ol gt gl =l ) ¢ e el i = owd ol g o=l po | pf
oLO o DCIOINNOVOCNCOOO0 OGOO0O
YV 17 1% I, VNN NN NN NNNNNWY - DTNV
www w WMWWLWWWWIWW WW W Wwlwwl
dedad d e dddadd et ded e dad dDDD N
o Ne e O~ ) sNN «I
NWWSsSe N e oo oo N NW - WO
o Te e~ (22 L N N N e O . xQO =
X DN ZIN\" oo wusas~0X
WNZWeNON wXe O ] e ol w223
=N, De TWw Z g0 = o dAg
NE I JV) e L™ Lk (¥} > x o N X
LD OXE I QOONZ | W
Qad Odn ovwa Qe P ettt | Wi
O a WX W NJIEN N - N DN
Z> JI00 dZ Q@QENWN Viem & aNr1 U0
Vel wa VIO qUWILC> W =gy
w [TT . | 2 499 DI e Dt =N LS>Q
adbete X0 ZU=2Z2F JD ad o (O = o
Mo < V=X OO Z- (< «Z IV
T D=LD> > didw—e—Z
(-4 wwv xX00aw b ) il ECZ rm~
xO Ll 477 QWi VoWLZJ Ol JUWIEN
qNZ ~d. O Va0 =0 I T0ON
>00 ~ o o ZWX = T W WL Wb-d
D~ - <YW = I Z* Q) W Jde
OV o L= DIONZ O e OXWNO
W vV - (ol. 48} Bl - 1] —)e -4 Oou -
= 0 eQ g DUIJIIO Vi - o= Z
QJox N> O Q2O - MINXO IOWW
QA e e Wl 249> INNZ~=—TTZX
[- e} -4 s >WDOWID owvn o N~ =W
VOW o~wWw D20VNI>N W e Zw G )
"o <IN~ XJBW>> QD - deIUL X
m J % a O I uw wa —) < ThW
DL es it oo Dk emnNZd T b= b= W= NQ =
now m o e O [c 424 EXZ D )
Wil e ) QO>rWil-WE ZwwOoa VU
oW )X~ b >¥JqOXW qgE2Z0A0 ZVO
- Q@ D NEWL=TEIWI aw —-QWo o
0> emD W ANT b= D = b= Ode oX ITOI
—~ZZg «ZEO <W Owe I -

O X~
-y} W™ UL
Q w [ )
O =D
L O-aow
>ruN v
>og s DO
D T e X
[a] X<
QW VW e O
WEFDM\e ~
X200 .J NN\
OdrntLeie
ded >V O
SO00L QW ol
Quwnx VO
W .Y euwZ

o000 CZ
VA Z2WOW O
— DI I VNI
UV < =)
W) d e (V]
= g LI

D= XqQWOOL O
ZWWwY 2D =H>a
N0 JX T Jd
dqd QA EIICZTAO
qgTQA D T~
o & W Tl e~
NNIXAWNTI IV e

WOV

- O aQAGwWaZ M
o o >AW-NWO
L Z

X O O

=Z  ddOe WQ
Xriwr WIENJIZ
OdqUWi e D=
edt= T O ot
AZ Ohert X vt
00« x wnuQ
WOle (U® LW)rth
ENNNDP~
WIE NG S22
TOe » SOV
b= QN> QP
IXZ C ™

O UQIU~N>LOULOIVFW=—e Z0NWW 0O
WNW =D o0 o = W
W X drire & 020 ™UDmirio e oo Zrm rirde o X o

W Z e OO X =WNNI OO~ O -

o~ -

N I swnNga
aYy wv

o000
RAa
[ pad o
=g o=l o=d
(Slale)
v
wuny
-t el d
X ZNN
Ve Wa e
“ sT WD
® X
on Xu
UHNJIDO
-~ Z
- = W
- =D
™~ VN
b 23V V] - ¢
0>
WZ o
- Z4X
o J-
o Y. o
olllrme X
x o
N e =
Ne o2
o aXmi
OoOXunaw
~ONQL O
~e
Oe ¥» »
- L
QXN
D= \\=
= NO
== (Ne Z
=4 i Y
axnm™
O™ -
W X e
axowx
e QwZwn
el ~
X & Qe
ne om0
~N o -
e Xine O
NN e
o\l- ¥ =
QO e =<\
A wdedN >
Q 2 we
[®] QZ~ »
- FTJIlI™™N
D il i o
-~ O W
(2] -0
N e WJdg
Q e*d -
& XX poa
Wenne Y10
o on, oo

Qe Dr<Ne »

W~ >0rd 0o (& ULl rd 0o CmX>DOlUWliet oa N =X

W
qe g

g o 0w WWVL W
-d Z *QA>N\w=e 2D

o Lwre
& \wwh=e ON VN ION =X NN
W wWdNZU=dVND wwWdkls O AgX~>WLU e

nOnDI

O l=o XN

< N ~FQOFXes NI~ =WOFIV Wk >dQFIl e J
be OO W=~ OITTWE ODC=Lervrd ap=e XY W~ XO o
OV~ W OWw D204 WAWXOJIT2ZWUETNAWED Wet* ~WIWL . XO X O =

- AKX IULZe ZmD=D>IX R J~NWUZAUD XEUL 2
FF********

ol ol
MNed

o
LA XX R 22

% 3 % 9% % 3% *
00

ot
Nt

59

000
O\
el o1}
ot =t 4
oON0
I
[VIISS198 )]
-d od =d

45

) GO TO

Uler 6 grme

2)eANDeCARDP(2).EQeDIGIT(1)) GO TO 50

YOUR ANSWER IS INCORRECT o L IS ASSI
N
c
1

]
[ 8
d Y~
()

0000002

FO

GNED VALUES AS
L
Y
T

L=3==05==>G*//)
R
T

- xX w
semNOT

rTememOP oXO «OF
—_)rdiria NN O

L) 2w wrrd. I OO W
DO A oo o se v
(Jod=1=Y L XTRV el 2~ € )
N wrp= I
- ggUWCNWINIX
QU EX< =W
(L dwrwr Q=X I

¥ i % ¥ 4
o n

rdod
M=t

<

® NI Bl B

#* * %
o 0O
it DN

N (o)



OO0 OC OVODOO0O0CVO00OOHCOD QOO00 OO0 O0D00O0COCH
AN DO P O=OIMNTNONSDOR D= N OO~ NOMCDOCOI—ONIM SN OO
OO OO OOODDDDIDOOD et tririme = ONONINN NNNNNM OO amen
doded  tod = ONONNINANINNANNNNNONNNCN ONONONANN NANONININN NN NNNNN
OO0 OO0 O0O00VOOCDUVOIVIOIO0O0O AD0000 ODUVOLOOOOOCOC L
AN NV DN NNV NN NN NNV NV NNV NN NN NN N NNV
WWIW WA WG U U W W W W W W W W U W) WWUNUW WL WL W W) W W) W W Wy
eded cdad  wd ) d o d el d nd d d d d ) o d D - e el d ) d o d e D )
~ e (NO @ e . ~ -2
- cseoes e o= O NN X - o N LI o X e -
~ NadNN N WNWND o= eme N - N~ - ~
- o o o Xeo e ) DX o xX=0 -z o X X -
- wnZ nT Lo NNODe n «Z ol NIOUL N
(V] x0 ~ We \NZr~ ~N e VX [and = L B w
o= O We 2 X ho m N - 0w I = X
- AdNOQ T 00 X Wt llJNV) o o Xeo -_) 0. = [
e D D WLex Qe - W - o
W JqJUUg o ) QWe = X e OX - QWX - ~ U
X ¥ 000 >UWX el SN <n aNw wa>nx X
b OrtNZ e L g - o~ VWIS - OO\ We o D
—~OXd - Tt INW UL e X X p= e ZN - v
= w O We Vi T 0 o o NI N
- ¢ a0 X J Wy =k Ww -l - u. - (o I
I oxT Oom ~<SOW & oI - =D Qe QWO = O <
o - da M IrW e QX o O =X o«
e I ==X qUONX2Z X W~ W - nw - 9
Q ~r=u D g dNWY N ~N D VN a™~0 -~ O
w o I2Z2x i == Vie O - - Wi i e 0 a
[- 4 - ol L) N NEXE = qM - N DO MW - Q.
s | O «Z 2 W e QW > -l o | -
w) — W W lme O QU - x Yol g g} Land 2
(%] (@ 17,1V, L ] O N QOe W= w >uWoxX«a O e
g wWww Q- A e N~ e -J - p Y ) -l W > - T
>UX=-ITZ Qe oo T X -d = () [ Oda Z o =
w - QO W ZNXXO TN ] & T Ujree I (4
o N W XX Wi e« ) = woN ol ZUW *N\p= T e
L~ ¢ == O Uusl) EDX «oMOT e - - X w
-~ mdad O J W b~e Z < Wl ed —W —ZiNe X o
DN [t MIVIV, 1. 4VE} -l dNs O o) > wViUN, - -
O~ -l SO WhF s e We wa wwv Ve X N W
>e xoduw OwrmiXWO » Q® p=o QO « gmang -
° o0ogqwn L > W NN -l o\ O oW Q. a o«
ol o - - ok 22U = NN DXON (=] e NOe W Q Q
(%2 Land L o gl e W2\ QO = ne 4 - o= nae O
(o Z aqanZUL LAXNIOe. ON\e ne=- 2ZWw XL = g 2
W oV x@xX0O QAU oM - o (1 4 - - *e (O B
wv U =D () - MX =~ o0 w .o || - O
w —JOW LW —Wwme DXe L wnm =0 W Ule rdarS -0
X L ] Q2 NIXermie Z W) » X N oo o X Xe 2
-2 QWU b= o o<l =X o Os N Qe XN Me X +0 o
o Q=TI < - ~“X WUV ® vt O~ & N o OV De
L>0 « ar-w> O qg N> e O W  {=] ~ Wile =—Wwu Hwo - W
0O o« Wes I X O o «OVie & UJrile X = ZT o - N ~N X
WS ZnVN oW = LZ oo NN 94 OHIXUADA X~ N=C TOe oq Y U
=0 =DWW T O et W O g=WOowW Vi 22 g o= o) N Z
Z0 =~ NeadNb= = = N Qe e b= T maaD I =X UKoY
W=t OOVt =N st aN\MITZ = ™M o WIEXhe— <X T NI O0T D
FTWAN MDD ONN XU N =WUX N VOe DNPPVO & 2 ON NANE-ee o
wmm V=N Wie e XN M mld odNOC 0 DX XZe oo MOIO 2D
- W e D> A * )l VNDWe eNW sm ) Te XINHZ 6T OO0 O=O eNNZ 00 O
WAD ==Ww—u ¢0 <« O XuwheSNAO = «0'>Q0U40W >0V ZT X «.QLN0T0T >
DZ XmIIade Z A NN W rmdNZ XN Ul -d DNNe Zeellil

I WenNJdikUWwe Wee MO SNW X
(8} et 0o VUL *N » De m
CO=Ne O ol.OWe —ifNle QZF JM=) & mi(N® & st rdmiNe ZNNe (UWNT QO mirdNe
WO ODx*® O~MOWT J oZ=Xe OmiD= =Bl Zwwrmi)d midwad DOZww~O
Lt oo ) N Wet 00 ODONWIN ot oo MX ~DO00 oo X oo ZVNeDa.Q »e
29 O~ Wd>V - * 0w Z Ul QlFN\X o0w sld> QOO YODOVwIe We *XOQ0w
=HUWUNw = TIAZ0~CN= WD o™ NNV MZ JNOX X O Ew =g o Le WJX i~
Al T 2T WLILON * Ve owilidw OQw dqUCT WAL XK|jol=w UL
QLVOKFIE xDQ *=QrFIW| dXk2we QFZXe WAJLVVFTAOAZFEZON Z0A40V0RX
X DL IVM U T NAtw OAdeXE ot marei(Y O\ L =l
WMWY OO QUWe-ULWXOWWe s WXOmX WL 0w adwasuwuwd
N=EXIUL>e OVNOOXIUILXNe D X TULOWNe QUIULOs XU o WA WImm Ty,

* & LEE X X R LR R 2L XX X | * % % * % * % %%
o=l =4 NN o 0 o n 0 00
NN NN NN (3} NN N 0 NN
Nt Mot MNed Mt -4 MNed

60




000000 QOO0 ONNO0 OOOLOONOBCOO00O O0OLODOLOHO OO
CO~NM S OO NNIFIN OO ANMINONORJed MENODOOC~N TNNY
MITI L TNt NDVNOVYV OV VOV OV O PO O®@ O
NONNNN N NONNNANINNNN NN NNNNNNNNNNNNN INNNNNNNNN N
(alelelelels] OOCIODOCOTU OCOCHOCCOHOOLODON OO00O0OQLOC COO
VNNV NNANNVNNVINY NNV NNVTNNNINNNNWY NNV NNV
wwwwww WWWWWWWWw WWWWWWWWiWWwWwiww WWWwwuwhwwuiw Wiw
ded d ) D) e ddd D ed ddAdddAd D ddddd Db Ddddeddddddd Y
- > =4 W e - -t -
oo e o e Zeo o NN T ) *® e e NNe e N -
(-4 NSNS NN e N ONe N\ & NWNNE N N - ®
w s wee XXXEeo o We ge We X oo e Jde Xe N
= o w noww I~ - N - €< N0 We
(=) - Z N0 - @ @O N Y 4 ]
-d 0 NOILd= A dZq N =X o Dz
waoe JO s Wk-XZWA D= ® (o= { gl o L O
o ol Wy >V Wow wv = o —
- g9>ITXIN wniET N oxxw D= [ 47]
W= - (V- o TTVD ] wwod o<« (7] Q=
- nx w O =t -O o L& {7, ] w >a
[V woZoo owaoOyv Q. W=« o g > =
w ) oo - 94 W Ok=uvV st e ) Zhk=w (=1."4
-t M Q. NW2Zwv) QLZe oo —Z X oo wo
g WINZ —Tu W (S JT. 4 wo<g | ]
[ 4 ——~Z 0O N-XXEI (V2] ow —Zdx > Qo
W ENWEI e= WS ot pe A\ o cOW J LWk - ) -—
(-9 qSWT OV T kD AN WIwva we—- 0O Q. [+ 4% ] -~
a >D0O=DZ D w TN NZh =X P-4 4.4 w (@ ] ~
o [ =]e]TF] TTXW J= O wvdg Wwe=-0a [+ 4 wmo -
- ox ZX el L EDew (W1 ) ¢ Ty, - [ o NN -
W= e L) e Xxe g [+ 4V, Te J{VV] w = - poo | wn
-t -an O qODe LA QL TXZ (@ (V%] -
<< QXD TO>WOXA WU =00 w (- 4 "
< [a L 20 - (V] [ @~ 4% Jo L= JVV] v NCO Q- o O -
(@) V) T W == >N W~ W > -4 wn
(L) OWwdk=X T o k=Q = L wWwwZ (o) - -
- ¢ NSO = e QO = [se] w e QI>Aq WV [
- 0w >0 2WCWIN - NI O d wo -
(o] o2 Ve X T = DTN iy =2 unn o —
Vb= o > WO N d oA XZViem Zp=- o> o
o wa - W V- LW Z WL =t e (w )4 O Om -t
Q XOT L0 =2 WJZVW >DNX X W O erml ® O -
-2 QZanX 0 r=DIr V —g g W W =X 20 -4
- ¢ Igqagaw W o EV WnE O L NW VW) ne sl -
x O OO U= - Z = ot Nt L U = = [. e
Z2~0 WQUACZZO~ OWWd>N on=—auDda o -
w wneoeo - W LI DN — NZAT|- 00 wu -
X W Quwe~ UIOICOZ e A - - x a wuv () - Q
= o = = O W eA Z0Q~ >DDFOVL -0 o
~ =D\ VW Ze=XW O WMOW— «CED =X O~ ZW n
2N WU vae DA~ Z WOFN Il b N8 el O~ W -
Oe S>WUZ—T oD XUV -0 ab= g O Wi XWNO N < T b _J &}
0 A O =JddWl eVNSNGX WO 2DaxXni X et WW P4
w T VS OJdI NHQU e Zd]g~9 O3 C<ZIO0 U Yo Pb=p~ <
- [Ve17,1- AR VS8 ] Wetk=ilp—e XY WVJIWITOA-D > FTAOWUZI U NG - x4t
e D= WDW2A —~ o= YN X O WNe~ W | Yoy T =W bt oo
gl OVJOTITWD O S0 >0 a9 VN e ULIW=~ VNXN~ITFQa V. om
= >rm@Q>N b)) WwWIZ N e TAXCON =Nl (4]
o ST - g dM o Zd WM U VW= FPOW Jde NMOGDS We o= o (N
W e =ULZk1 [ Vipay. 4 <l TQ<Z il QO WUd~ i Z 06 Teo N\ o)
X o0 OO0 XIrdOWwWr-od =WIWN o0 o2 w0000 LTIT F=uwNs XD
=w X220 2 Dw WoOIz=-ga2 ZIXmOZ XO ITa W lellid -l 2 Z

I~N ZWOTUWmril-Na rFruwkrildme i QWU =N Z X wiiw ¢ e O 0™~ mill
Wi oqNUW~ o eGP TV o0 ol w oM ollild QOWm oL onevemi o ZVNN o »
O Ne w m=0OrNe b= N> WV N W XetMe QX QQZT (=1 mtrmi(MNo miriMNeo od

® mMOUVINUNIC OV =d D0 = «O~0 o b L redQNN=HOOD
NN e = QDU oo G JJddTrd ®e WTWmem oo W Od ZDA0 oo o Ll v ~
e OwONIOTL e 0w k- e QwNI=IV *Owd OQUJINS OO Owe T O~ =
Lo perm= D SNt DWW OO b= oI e O v U v b 80 22U O = (0 QN QL O o e o b= o e U
W=Wdq J¥J «-WgOoOOEIWV g 2 CuildIqE~MIEG ~» UG ZUdw
EIF-I0 =~wdIOrZE ZZ DI« QFZe WWT QI 0O e QJLUOVFZUW-ZO
WO WWX g=~Clde vt 2L AN T T~ rdl Do ol e OO0 <L
A=A OVNNAW=UXOT "CONOXWEDe =i QX WJ00 oXWaU LX< Oow
WEZWLDOADOFX Rl o = CUAXIULNA TOXITUQUWE >=OULO==EWL OQOFTu

#* » * % % %% LA S R X & X % % %% * N %% %% *
or L) o Q n -t GO
~N NN Ny nm ~ mm OM®
- M M4 et alal -

61



(olalels alole)
P~ OO DN 4N
NN M
alalalalalnaln
000 C000
NUVNVIINWV)
Wwwwwww
b dddd

COCOOOONIODDC ICOOLHOODO0
OO D~NAMNTNONDOROD~NNSN DO
QULONCO Detrdrdrdrirmipdmd rd = NN NI NN N
L alialaanalaaTaataalnl Yaa TaaTaataa Do laa TaaTaa Taa Yo naTaataaTaa taa)
DCOONOCOOVCIVO00IVCCLODOCO
NV NN NNV NN NN NN VINN NN NN NNV
WL WA AL LU W W W WAL WU UM W W W W W WD W W
d od el g ) o d d e d ad d d d od ) ) d e ) = B

0000000000000 00
ORI =NM SN OO0Vt
bl ol alalealialeal ol aloge To )
NANANNNNN NN NN NN W
Q00000 COOVOLVOC
NNVTNN NN NNV
L L L L L L WL L A ) W D L
HAddddudd DD DA DDA

- ~ L] _—ADE EZVNUW - - x
- oo oo v oo e e - O w O=auJd Q w
~ S ZNNNNNIENNe NEXZgIOLVIXIWOD - -l
> Mo o oo 0o o o Ule o OW =-=ZWXy W [- o]
0nx =W V=0 =~ I v o
-l W Xz OVZIr-o 20 &= InZk- w o
L ¢ N el T OW = =OXZANOW oo T > Q
(L] e gNZ qXE odd T =ITO OO
w W nNOoxa e TOATI W0 L . w
- NODZEZYO W T g =00 o« N WV I
) =OI=OxNOaQx XIOCOVAr WadJ > -
- a>uaxd 2o Q wueZono <« -
- a0D=D OwZLWwW—=gZX0O oD a o
[72] W ¢Q >We-Q0 L O = O w [
- ZE X0 VD& > Qe o Oud aww (.4
N =Q=WA. D0 e e JOVOW O Z
- xwnz Xno W o wdENe Nd ATINGH wv) Q
N~ owwa O >»XudZl < o oo OO0 FmIXZ X L
(S LJITWD wnJwDgq Zme QWO T D w -
N OWFO>=2Z O O oo - TWNWKELWD -l >
~e W Id> 1 Qu> o g Wil p=a(D) DO [ o] -
noe IThr-qu 7I2ED — e JTIWIZ o Q (=]
- = b eDAXLZU Qeo o =X G =0Quw . 4 v
[S]VF] OV a (Jrertrm O epeenild WIWk=I Q.
X WZ NNV UV MANOTITWUI O = «
O NGE~IT0Ww ZJwd~ OVt =D Z =X ) w
- D =IdqdTWOx®M™~N ENASX Z0 W w2 (7] w
bt ~Q0.¢ F=IOW N [ Od W WOW w w
(81 -4 O QUWOKE I Ze o =TZX ¢OZ2ZX2T I (7]
w —WwWwna QX o Z o Zhp=-rX WheqZ b=
W O XLZ0Z> W Wedp<{O=T T - 0
[ 44 =00 -t Zn2 SVXIXLZL TZ-Z200 w ol
Qo 0O« QDO Z v WO —dl) =0 el ~xZ = (V) -
[+ IS | TWOQWZIW ZZWV OO d=~X-NITY W o W W\
W ST UUZmOX T~ QUWINQ =W O = XN
NO b Ot Z WD P~ Wi | = X o dO3ZW w 0" —
[+ o] o [- 9 wv g0 dqdIaldd D OX>INW =X > O J
V)o=e NIV WD) Xt X o « OwWw w -
00 NW =D OD Lk ZW e~ ODFJd-X0 og QO
= O >dAmJZada Oe OX QZ OXCMmn»m x <« o 0 JZ
V) W JO=AOWC>e Dw Z A-du ox=WwOFE - po |
Q= Z0 dJ COEID> OnZ o xS0 Z2Z O~ OWw
O WO X WwW=ewlOnd ww ADEZXKOD ~-MhZ w = O XN
¢ TV WOV QX JNUWO 0~ 0O« wwo O Z2 0 0 -t
—et W 2>gq< VOOWIITTX =) I »wWANI X < & ~N DX
Y = VNCI>0W WH-ITCUFLY X k-aWw I=k-adZ 9 X o Y 0OX
wq dJd ID NV TS O wWaers (Y= g O O g >w
T =0 o QA QWD o JdZ~ DVNUYTUA W FWUOD™= D mamagl Lome-
I D QD= FWNIZ OQe dmn Omm DZOXNEE NO D ~ITka WeeoXl
N O oA Jd W Y=w O >OIAOBAVXLIWUANNN =N O M=
V]9 WO = >Ad=Qwkdd QEk—-m XDmid> O I We MM “snUad [\ [ &)
Zee¢e X o TADEIDCALZ Zll o W2 =~ ITUTFOD et ULNNZ 00 ¢ ol
dOO0 = X2 Ol==0 XZW O o XmoO O ZE0) ~e QJOC o gd
o UJ L O OO0V APWMODIIOZ Xuiw VNZ WoIdwZ eZemildll) XWVNZm

N DUITOLWFrOWIE WD TWw =~UL ~=IOW~e Ww ¢ s=NWilw
LTemamm ol o) DI DIZW = o «Or=Oreo QFFQAFRFVUX 0 «0 oXmaM o) T
reiffNe _JMe WENF=DW==EUdO~MNe = 2 oz ZZXOmiNe St rimiMe o~
= e (DD D O (&) = Z WO~ WIOXWILAIOW OmD QE&wwrmiee O
DAQ e Z e TOINDAXNIDZ=NO e NNT ZUNN O Zrd oo ~MO0A ®e ~D
OOV =OwiN Z.d OFQWrE D o OwXrnUINW Qe W o 0wl «XOQOVwdI> oL
VL Nt Qi SVNULZE T DDONw = WWE NQe = ONT N = NNLVE XL wi=JND
W WAEIZV 4 WOFUDIwWL<ID>WNe NN\ ® =UNwlldgris ((JUTO -
dAdOOIE> T i=dDW OID VKOOI UWE-Wes oo O mOREI0OJIOVIFIWO
- O =t X SQUOVOAOFdmXOXZD NV onUe e dddwwr=l Y dd
qUULQZXOZe >CZIUl ZO20Z2WXOQ s~ ixe i o —NWEOWWILULEOD wd
O ZFULUEL = \DOIdZVie V) =X XIULAD <dW IOUWde NEEBU LXU=r=BUNXW

- & g™

#* I Z XXX R R X R L E X I EX XXX ER XX R * *
MM oY nn 0n ~~ O
MmN oM MmN omn o mm o
MNerd -~ Nt (L) Nt

62



QO0O
OO
namm
bl
o090
[V 1717 1%]
Wi
d od d )

LESO03340

-l

LESO3440

-l

) CALL EXIT

?0 T0 96

)
14

[ N ]
Ll Y
rded
-

A0 oo e OmNXWU e Ore
-l op=X
o e X W

(a]a]
xel
a<q

OORZJIJd I XWX\

Z0Oe QX =0
- [TaYTa R P 4 TR
X ® QurtNselll
NUWUNNND» wZe
=ONSN -0 -
L oo T T U NOX
W= e O Ui 1=s ) D= =i
EZ=ZXO ~
W~ o -
dEX o e WW »e
Wil lle o eo_jiXe
-l MM N
WW Xinine o NWN
V) =N\ e e O\
XWINe & XX il e
WIXJde xZ2NV0 i1 00
> =lUIINN\NN Z
W e Qmes ZUW
QL op= Y b ot O b= 0t
OXXOC ~uw o
ouwnw O Jun =
= NZOOXZe xxX
Le ZJIWU N
ZUnNe = ZIX@ON
g~ o0O> ~OVEe
X=X ZCe N D
O N oo £
08 NOAL et = b
XOmie WOWNS e X
QJU>OQ el
i Te e ZT
E> =ZWW~O+m™
Wttt st ®
xd<O | —We O &
ELet~-IQO0 X
o O = e N
o e wraNDemp— 0N
NFE oXdrmImllXe
niw W 2N
NN | KO N\~
N NwWa>- .o =
o e JI)
-~ e UV eem D O
[ leld
pltetod & LU\ oo W
wH T WNXK~T2Z
> XWNWb= o Orib—rm
w NI\ L
- T D e om0
DT ome OO mt~
QW =L | QWe
e 1 x ZHNZ -
QA *® ety ~ X
o ermiNO H Omeinn
e eX N Z it N
D e XiNXe OuWwe
Me NN H Tt sl
=ONe =~ o0 I~

Ol W
whNA. XL
Wl WW 0O etnNei

LESO3490

S LESSON INTRODUCES SUBROUT INES AND RECURSION

wearm WO Lo = J0
LULXOCSVNIO e\ aZ I

[l {'8 We s aOW
o!*i**}**i*
Mmm
Nt
(& 81§

(elalelalblole ] (aloldll s olelele alelaloleletelp TaTe)
NS N OO QN FNODEO~NATNONC
(o olelélalolals] olomdond oot rmdomt o=l =t (NON YN OINE NI NI ON
O0O0QODCOV QOO0 0ONLONACOHCLOI00N
000 L0000 000 O0OLCOOCCODOODOCOC
[ValValVolVe IVe IV, 10a RV, ] VINV) VNV D NN NN N N NN
W W W W W W W Wl wiuwwwwwiwwwiww
-l ad e e ) —d ) e nd ed ad d ) e S d D
L) oo - o0 N\
® Ve o NNNW » o DZe »
[ N N ZZX WD NX
- o X o Z0OmeN o NDZe W
® - I\ Weel=N [w]¢/aT We)
e Ww IN XD OWIe =
—— = g WWOO o o OV
an O .- o DX e We D2
I~ DO« O OdxdD e ITxo wnao
a 00X O Ek=k2D =—WwWwoo
-Z~ X [- 4 e —-0
g~ «0O anzZ £ - U Dme W
XO2ZV WO =X WO = O
ot (D wZ O In VI w Q.
~Nw) - X0 O\ DEX =T
QO =T WY Z e qUWWICIT |
® OV DOVL—U o VA I rEX
- J0<g QoOWoOQ0 o W= w
O~ J 20w e -2 O
oNOWV ey qOZOVE ZZq-Z
LQOQ= -4 w g0
N D e VMNIWCZO » X= Xu
U eV W o oOux WZr oQ
=D Z e W 73] [ od VU R Y
w00 Z > O WWN T WO
) - g NI~ =WEWoOW
QO X De T Zmb=A (7,1 1TV ] T4
W Z b= O+ O A U
% 4 X7,] XN o 0 b < b=
0O WV = AN\ b= Z Q0L DN=Z2ZD
o == DNZ=eOnw v VDOWO
g VNND NINWEOm Oow OZc«x
Qe Z ) e TWW2Z2 O QWO
O Q Q ewa wd — ZFrD
e = #e =WOWNL w ouwgqwv
O\ o= & % o W IOoW -
ZOw~NLY *DZ X [ » 47217 I7Y)
EOIDZIAZ QovviwwazZz o T
O m=E g O>m= ID W [V [TV R Y.
ONd > O VL =GN OOue X
-0 ~Wwx SWXO == Ve We
(LL- IV e OUD W= = Zr-2ZZe
Or=trm - VOVXVUTI ed OZdx ©
X oot o - NoWLZL = O - DWW
Q sQWFwVv o WO O—uwww» o (oS L o o
[ 4 P L. 444 e dN=Z = o | W
[ [+ 4 -4 —e O Y NOD Yxwva <«
-0 & eCVNUWO~ HZO od=-VNm Wiyre OO
QZ = A LI XIZ et ¥ =g D =N Wi o ke
O~ C) WOZ # o & +UZD WU Jd -
- ) ® BN A0 XDxm™ 2040
- NN SO & JIE~=I.N 2D e g WX
YEPNJLO N o= dnNO D00 = I ZO
Wttt e W XE CINNOWZ I = Z e L

QO DX WNI~N WOV
L= QL= 0=} »ZO00Wd
V=NDa WA ZVOoe. Qo0x0O

e =IO =

XWemeayn QDI
et QU Z+ X

2w

mMWUL~DNZO XOX o000 Z =
dO e N WODWNX D oo fille Z
A Qe WI>»Z AN o Owr i) T\NW
ZOC e JVZ0 AN Te =T
O# wd Ud NgGe » wgqUCD > W
EddXZNLZ=0 e QX X0 > J® -

o Jrma Qo=

oAU LN J' A

L
WUWRAXOIe £ o ) slQEUQD e = =
OELQELEN NN XU EUOe =Jd

63

% 9 3% 3% 9% %% * % % % %
o NN
o Q00
vl =4 N4

N e



-y

~
~

-

w0
(- 4
-
£
We~
XmM
(Lle )
wen
wi
(o]
XZ
QU)o

[elolelelolelolhle] O0O0D00 OO0 QOO O0O0VICONDUOOO 00O
MINONDORD = FNNOMORD NN NIOSDOR ~NNMOPSNCNOCD~ OGN
Al LAl adea Yo a Yo s S RN 2 FEL LTI NN NN OO0 0D 00 0NN -
OOCDOICOO OOMNVVOCUY OO0 OO OI0QIVCIOCIND) VOO
(e]eloldlelqlqlels) QOO0OQOCY OO0 00000 OVOLLDOLLOOVD VOO0
NNINVINNNINNI NNV NV NNV NTNWVNNWHNVNINNINIY S NN
Wuwwwwwiwwiw WiWWiWwwiw W wWwuwiw WwWwiwwwiwwwiw wiiw
d o e d d ) o o wededdddaded Hddeddd Sddddeddd el el
Qe n FTAIO s =0 O W XX [ [
[TRTTL N o e o WA o NG * OQNe XxaD T e Nos= L N
Ze NN > Ne XOOQe o ey NN eN *sne \Zre
o = coed 2 e TNV X oo o o WXe Xe o $e
o= QI D= b Lh) ot o IONONXST Qe = VI n N -~
X2 —ZdNd Z == o N O~ OX DINO “NZ0 =X
nok- N Z QI VN=OUY e=i\Oe o W >0 g W oegqZ 1M
“~xw q-Oe <UIQ Wade FTNe\Neoraen > Q= ZN
e M DD & med FOVOIWe O XXe - e UbZwe
(o= Qa2d94a00 QY WX OA>NDO g @ <« V Wee
OWie b xXD>ICO WJOga NN N SN (&) xO WI XL o~
0 e OV D Ao L~ xaZ [ ] e o — NS 2O o~
X DE X N O =0e ¢0OZ WNe @© VawIwv T4
MWW Wy WWWdaON VUG e Xp=WrF-odm QO Jb=em ~TO o=
poT- 4N VU OxXEL > We WX Tuwhe e Slel.cle] ok -2 YT
N e ZWZe . ITe TXNNOF- IO » o L2 0O <dmMe
QO~ WI<s Wh- =OW Ne O XXX Q maqal XT #e
GO0 o] o ZIQCX =xOe O OD o\nNN =0 W QNN o
[Ta) g [« } s -2 Wd NOe HONNN fYR-{ @17, pul 4ol X3
s o Wwe dx [+ 4 e o || > o X MMNe (] 09 g7 NOOme
e O V= OO DD e o> X e QD ww (o] oI
» N =200 <0 QAWXX FOWLe JeeM Wy w bof- 4 LX)
nx i QZwZod « I OO WN=— o) = nNZOQL»" VaAWZe
suna w~awvoa O>NNUWdde X oQ o w = L - X op~
o N LWEWLax ~<wv OVONe o Ve PDQWX L=k N v uz
We - Ow=-wZu Z se = NN DDA\ Xl
- ol = < = 2t > D= e Ovysee o oUXe D » Wk 0Ve I> o
0 d NG Zg Jdd = M) eX OV N2 o Zi==00Q
-0 N DTUIY W OXIND~0OM0O M N Ot - e~ =
[® I w»n O VD ZOWONN ot aN 2 ND=Z L~ -
e o — e il U CEIZe > - Q. e~ O v Q9 W ax
@® e Nie s ZT>WI LDwmme oD >0k = T o DCUI~O
*XX N Lo OUWpP k- OZk od b9 gLl =« Twuawn (e Lol ods 4N
g\ oZD cq O De 4 XZT 22X Vo2 =N e
\Ne VEVNEWLZWVZ QWO X = |0 a® = OF=2 Z2Z -
e O Q0WOC awad FaXOe k= » - (& ITOVL-
Z od W= 4 e =wall «De wWaxX2DEQW LLZQZ
- oD Zlle LV s OIODs W e XOO bl -qesfan [V, 1+ 4 w =-uwO
o oMl —me W VW SN ed - LI a T ¢ ) WJanxY =Wy e
a N [ WO — ® o eh=XN\e*o =1L O Q 42X
- D UNZT D IUhle o oXUide oo <X wo -0 WD
L (@) Qg TOOO &N JtO XX =t O [ r4 4.4 2
oxXWw AQE ot = - e XN NNNOVS NANDWLINWV X=qW O
X¥INJd O © QAXDWXD Jmile NNN\e & o ™\ o0 Unnwwn DEXDe I
[Tad 8 X DI AO0NCXY OOV eNe M o *Ne o ¥ MO +WNZ2ZY LQITWY
we e Q VYL >0 >9 WUODe e OOIX IO ] D XS ] WG DXW
e o U - X O O O o CNII>COO U VIOAAN-UY XEXZND>
e X -~ WXOWWOWNE™ WewddPN o e o ODU =De QO N
e ¥ I WAITVOWN T o O ON=OW X0V OV W O~ NU qo I~
¢ N O OO X0 FOWe (CMDe WO XOO QWD M ¢ oI
oe M 2WaE W JmM = DN g O™ Vo €M a U o
o o0 N o mplO T WL o ddeZVN0D> AN *ll = <4 ITON o WVO2ZW
oXé O Q2 A2 O o ZXZWOUNe =0e o OO !X W Y=N0 AW O+
XN Z XZUuNG =EZ XrmbemTO X ocdOOWNZ MW —~ &L X >Irarm

0N~

Weinw = OFQWwesinZ gk
O oM e X o & Wewe =D
OriOe W N\N=O= D
QOO FNOQOmOE OXe NO—IDWI e PN ne

o Qe ~Ne Z0O

T g

D e X Zrie o DmiOe O
P LUSOZLWNUWZE~0ZI0VZ

o wXO OUOVW~ANITWIZWULW=sinNnN.Jdne
e DM o0 o2 Z0Q o~ sm=e
Nt O

(4] B | g

Erd oo OQUWe =t oo ZX>FNNDO® = s QW *CNINI® XOXe it 0o QLID0O o QWi
Q o0 ¢ s0>Wd Ne D o0 OXONe O>NPD & olw ZAN0™ o Vw=T OO X

N
Wi iL)

ILOrZN ¢ QI D

(o
Lt

MMNw X Z 2w

NONw=Z Nlle Q
Qe JOFI X Je

HNOAX N O CE NN == QA
o= WQWOX 0= e WCOINOD s=Xoe OO o0wlld ) =OX~WIX WO
*tOW Z ee oQEC=XII0REOL Z-

Pl o Lot I b UNU L= E T QU T YDV A X ONCNOL AL VJUre &

WO WSO JWZVe ZWAQWE &= L

WD ee NWXO D> wWWUWXQWAEIWVNX

» EEULECNXAFTUNITWHWOUEZIULY O ULOOJII~Q o~ U T CdxCXLEXOMFDIWN

+

* % %
0

o0

™M

-t

3 9% % 9 % *
.

(4]~
Mt

L A2 AR XX 2L LR
nin
Q0O
[T ]

64

% % K %
00

Qo
et

*

% % % %
~~

o0
Cimd

T



CO00O0NO 2000000

© © (eleloleolelalblelnlalelelslnlvleldldleleloMNeolalele)
[« = 0nor~om ~ONOENO CO~NANNTNINDOO~NNNOTVNONOR ~NME
~ OPDPO X fo %o X e Yo N e oto COOOOCCODOOO mirdmimdrdrd mirdrmied (NNOION
©Q O OMNOOLOODICO ) ol ot gmf b =t el v el el 7ol Pl ) ol e e 0l g 0=l ] gl = el el
O O [elélelelalélelalolelale] QOO0 VOO0VNOVOID0C OO0 OO0
w v NNNNNNNNNNNW NNVTNVNN N NN NNNNNINNNVDINNY NN
w w U WL L L) LA D W W WL WWLWLIWWIWIWWIWW WIWWIW WILIW WilwWWw
- -t e e d D e ddd dddd DA dd DD DDt DD D
X o HW e - -Z ~ A N ) WYX & o
[T eF e NUWN o oeNZWe oo Nwo so @ N o NAride @ o
NUWXWZ Do e Xeo N® NN\ re ZNN\ZN NNQeee 0O N ONONe N
®D2MOAw D oo FZMO\N o We o X Zrue o X oo Z XN ® NN Ne oo
omted Woe ZNVX e x no<g 20 LT Or{em (L) P %14V ]
P4 A Ne) * LD\ o0 N0 Z =2 kWNe N L oo iz
qo \\ o X = Dip=—w | W e nNZ2D2uid O Vd= o\ @D oNe I >
e MZ20WD » ZZ2W OV~ > WX ORXe EDODXe o=W1X
ZWH sWSN=WxXOO Qe=myy DOLVOOI WO oY =x X0
=L MWV XX N & - Y- Q OVax 20X 0N QXN D2
X=liiMae Q. o © X WY 2D O O Zaoe-u A e dNOTI XY
A WNXe X D e U O cuaawd -D cO O enN D
E o XZ20OWXDIN ZIT W q X wnZ oo © Wi-NSNe O ox@
OW=-2WoOMN KOV - DANI Z-W =0 QL 9= D) vt e =4 L) -~ wmHn e~ Q
NEWX L re =ON U ot =S Y- DO > W Xe ¢« TWU
®  IUDFEF eONO ¢ O [l ® STV WLO>rFO0 QO X N o=
Qe FOODXOes « aded o Folad @ s o w (Ll 1 ¢ = Flee X O~
O el JIMNrdo - oo XO P xouw > | & emiQ e
MAeiX O ONe i o -t Z DU >VNW Zr>e O O X XNWZW
Ne Jeo T Ve oL XO X wrd e >2Z bdad J O O WemN\F=T X
> mmi ol OOX ™ OXu ! wJiunwwo OI eOX - D¥\Ne NOLW
OXN XX WO D= rd =0 e~ KX Nie = ¥ Qe NN WL
NDe O DONWN = vae Z W= 2Zuv —>U N\ *X L& Ndrie o D=t
NZNe =Pe e X QU Zw Vi wv QAOY e X K ZFo X o2 D
O & e O an U Ou D euwIWwe W @=Xmd - OV +UXDZ0
FOO=XXOOs J\ Q.o SO0\ [} Yw) - O O Xd~OQW
= ZN\ D= oge WOk & | = o~ ZWE>=N\O. ° W =dp= T e
O -~ OxXOLZ Iouv Ol=Z0 oD Od 02w T eI NNV
OO = de WOk —dZO NIO =T o VRZq=DY w -~ e O«
ild~NEO ~WD DO W=y -~ oQuwaoawn ¢ b oo X¥XDD
> mrille QN QEuZ Z=w vaXx W Q e - VLY *V0VF
o0 deme o Ve =uw = ZT00 IaV e N N WX IO>WD
XOXOZr s ONX IZ2JZ = 1| <Op-p=Q - W L\ - X GO~ «&Z
N OFwZX e e Qs D2 N - - DX XUle Q cdVikmWe
Ne WQWms=NXND - W =T Oy Wwuv QIUVCOIO 0O GEWV e NWW
o o g XNO OUX UL X VWX Zm=Ul N7 ax VW e o NI
OXe WZA e \N2Z2WD Ty ] o] 2 o] VT s of VY] QXX De W NG Zh=e N oo p-
NN el W De WA\ Wik ¢ DVDXE= T 0 0om QO s e XN 2
NXWIe LT o 17,18 NN O N=T>0 O e X0 Qo
oM - o -3z miedWw o JOOZK- XVD = =0 VQO ~AXZe
WhetZ XZ=— Wk =y W O Z wwarzZz oOos L wZmte te g
I N O>NnwmwZoxuw L4 edom T g Z0 Quw. oo o o< < & %o op=(X
=t D) NI [} X>Wdrd= WNI>X Z WD X ODe @ =XNXWND
EZrip—Ze == L WOYXY>| OIrJDVN0 DWUVNKL «0 - W et HNXL
O=jlWw W aV = o b ZWZhreeNb=NX ITNEOULNE ~@ T I SNXNww

U a@u e -
-a 0 e LMW
O - o e et )

o WE HNOXXULN
Z eduw~UL e »
X ZUEIN =
GLine - e | X
=N e e LO o220
e & emOX I~
e OMX X ~NMZ\
Ot ool -y

® on o0 »

Nt N\ cONF N De NWO QX

-0 o e wuq
W dUuWZuwL-Oxaoau
W=Z2Z20LX00Dm O~
THIO= Xee QA > QO
A=l Jd VN W gD
e U)o O) ™
Zr2O2UV=0O>WU awk
~ddd WEQ XD
D0=~Cy¥ QwOWuIZ

ND=308)CARD

Weme 2V P-LLO0O0XZ~Z e

LONqWemZ

b= DOre 4
- GO Z N
d I b= e o O oo Lt
D0 e eDDIT =Y
WODY XXt e

CodnMunmO <0
OQEADN~SXL N 0 @
=l oNe QUOCU

PN rie ol s dilld

K
(

A NrXW~ ¢ peme
0 A WWX 4D oL =) og—~o
FIDWeDe WIUV XNt mirmimieo >DONe OZX

VXX o
L e oee 7
QY eet o DWW
OXe Xe )
w0 *n\ «DD
D ONXNXO
O ede =130
>wWe NN =
e NI
Xeo X
xr—0Q

N = Nge XDeo W+ NCHOAD> UENWUZEeUX0AORZimile U2 wwrm) De ogD
NULe A~NNZJZ® i &0 PraNe AT D>V rt *o N OWX~=tDAOQ oo LW eXp= ()

o DO, O

N =0~ VNIraA =02

*fw WL ¢ = XDOQOV-0O0OXNNWZ

ZVN= | C=OZZN\wk X AZWW gdwamvhao EXNOL = OmiN =
QFFQOZZOrm Wwwd DWwWiUyiIe D d WUe Wliw SqWCW N o0 X
QOO X p=~ N OFZaVkF~Y NWZWV OFIDAIL eIXQJOOT JONe XD
g JWOUDe Je W= 2W Z ko TraQ <X QIb=X QdwwrXMZe ~Xg>
we OZ4C# d o) o+ JOUKQw X Lwm VO DWEOTIW NDFWALWLEZOJIO » OXX
o) ULZWXWNX PEIUUL =~ OmCe QU ETULNTe N JWAQram EU DY el

[ E XX XS LA B XX B X I ZE R A XXX XX * 3% % % % % [ X X X X X X J
@ oo L] ©0
0O QO ot ot
M= Mt Nt




O000 O0O00V0DNO0II0CLVOO0O0O0O0OO OO o000 00 000 0000
MO O=NMOENOCROON~NNMESNO-00 ~N nNO~ 00O e =00
NONNN MOAOMNEONOMNMOMOOEETTETEISE BN nunn nNY VOO0 VOO~
Pdpdrtomt =gt ot o= b ol o pod oud gt e e pmd 7l o el o ol ] el P Lo I e L] rdrelomd  omdod pml ot
0000 CCOOLVCO20O0DD00I0VCO00I D0 000 OO 000 0000
NNV NNV NN D NN NN NNV NN wunyy v wnNvy NN
WWWW WWwwwwwwwwiwwuwwwiwiww  wi www ww W wwww
dededed ddeddddadd e med e d dddad ddd D dadad el Hadad aded S
S - oo - - Ne VXiNrde ~ e o)
] o Oe NNe e XN -t e e 0 WMNed o - - w2 «gqC
° sl e o W\ie PNNZO>N s o - ~ v X XUV
Xale Q= » W Xe o Qrice » >N - b o oo
w nww  ww o I NZ Ao LN w L= Xe
o | “a0XIwv ok O FHdVi-aile -4 - - o -
(« ] o WZ=D UV X D =D o vy] o b o Laal o
o=t [ 4 (=] [ [T Np=-dm VI TOX X Q Ui ™
4 o Vo WOkt o« qVNNe DL - o Lo L Tt
X XWWZ Cwe O W= *ZQ a o L WN
(8 ) D2Tg OY> = e X - AN e
w O rtp— (7.1- 4 HEZZ0 OXMWO uw won wuvn
[ 4 > 0O W FWOO0Os NMNIO X b of waO*
gu.l ITxx AZITON olliNe =X Q [ (7] oD
(L QxZZ DX 0w uXIesQ O -4 Viee s O
4 g 02 QU AN\ =D0X o Qeees
>t F O O>w0n > wmZVet OO w) - EXXXKO
X ZIOW 2Z il N O sND b [L1T9Ye 3o W]
x OgqZuy =Wwu ZWE>e N\mO O < Z (RS S
L g wnw VW X= o ~40O> [+ 4 o Ve & o
o =X Drtr W | XL oo = (L] = «ZO -
(L] -OX0 (814 =W rt == o P Q g w aow
O oxoOd >xd =< TNNXEWV [« 4 > wo oJ
[+ 4 oaVW ow UV 4N C W Q. -l >qLO
o < (- 4 < e ad O *— - o QWwdD =
IZJ VW =g W e O w vy SN0 -
(& wag Z I XX N NN OO (V] a Ok=Xx
vt 402D (=] o < > Z W « e O ™
v OMEW T O VNN e XMZUuOa 5 e Wwe Ot
v g W> I>X X Ve «O00a b w HHXe O\
-4 g W >0 eXmd o qWA w AN » o
-l A>T adZ2D XN e OS> (V3] [ o (%] = WNXe D
(&) gD QWO QIO e = oo =g [ [ — o O oy
>GNID OF> Oadll ™ & X oN o} b3 (=] X XWX
g o ou. XL\ Qe XX (& w [ o W wge nZ
g>0> aow ANge ON *N\NMDOZ w n XAONW
> wo Q Qs e¥WXe NOZ » O w Nad Ne I
- WL = ZXwm O O Nnd>»e WO Wi N b4 - &=
4 hWd =O> Wk UWAhL -~ N ~ < (] o« o]
(=) g IX I —ZWk= I NG~ O~ ov -t =0 XZDOr0
> ok 02 X Z24 v QN <D - - nHtnNXO
v) «Z —Za. Ouw wg 0O Q - (@] O~ NGO wo
— OV \NWACO Q LI D e NV W -z Qe -d Oem N 02
Tl OV D X DO L= Xk= O Z O OF 2 0 T X
[ EFNZWZAC Dd 9 O Wd IZIVNN=ZY AW o~ed O @ =t g > )
[on] DEWOWDD mimyy LWWIONXN-T =D BTNAG Yo x L — »
VOEQCTOO00XN~ =>0ONWO =2 -y g U N T exXn
- QWAWZ>»Z SN WO WAIge O= DORa~gl D el WX
Wi d WZe o TAJOBAROZ odm OMI=AQ, QO WIkA J OONWL
(S Vg CJI=00 oM =XO0=V O TNWm >Wed=N_1 > wkE=Nd DTN =
— W gSwwn N ox > o0 oM IMNOaI -~ Oile €
[%) e QUNOVNUIOVWA = QWL XXe H Wk Z oo WSNiZ o0 XX e
< oZ & = WOZ wWed 00 = =O0JTT =NOJOT Q@ e e
@ IOV JdddW X eZ2Z2Zqd) e X Z oZ W) - ZriliW) - A o)X
i (i d D et i I o e\ Dellleme  Ww ¢ 8 e iUw ¢ 0me oMUV
W et e N NDhertp=Omi(N & L dNRe XN\ oM o) oL emem & ol oo oX Ol
UV sde WANG =ZINZO0Orie s ODV  WNNDO=irte WedQOmimiemirde DrriQririmie INOA N
D =020 OUW) CQrimid sl D WiWSNe =OmM > OZwwi=mil) OZLZwwmiQNd *»
o X Trillldd ®*ee X XU~ e rdeoe = DAOV me omiD0Q e o WAZ
O Owhk=UWLWwkuoY NO>NXKO= QLTI X el «XOQWOw> o« QDO WO
b w0 WO =N\dD ¢ _JOM WNwie NOXEI wk JNOXEwlZ ot
w< DNITULIDIOWANPE e ¢ ANTEwWI>w qd WId0w gdWWe =
2 I UL oXOENe ODFE JOJOVIIZUOJIVOVIE o2
O ~ONTXOWZ QW= e DWXINDWe od=AdC Il )= X )
I ODeOR=uIde QXD ZUVINnNe=Pes oXLWrXrOWWILWL IO WIULLEQXOax D
[ '8, T. 48] —ad » FUNCIO~NNA o XN A BUL XU Dr= W Bl e U= TN\ 0.0
*n I X Z X R XXX X %9 % % % % %% %N * *® * % %%
(=1 ] NN mn O <& 0 ["a]")
mdod Ll ot N - N =l ol
=0 ot (a2 1.] (o Ot

- A e,



000 Q000
N -0\ S
~~~ 0D DD
e et =t et
o000 0000
(V217217 wnwv

www W
-dd = -l o =l
o tONWIN Q. =il
DX PN IS XN
OMe o AN || » MXe
wded QO V) ord )| Zo~
INXO® ¢ XNXAEN
Os PO (NNFNe DN
ONMm WS>
e od T e JWWO
£ Oe kelle QWX Z
WZDe < J o> W
ZTW VMOAOX e
WIOW OVDWVN o
U= AND> XN
[ O Qe ND OO
=OOIX & QOUOXNO
WOV N ¢ QWO
D & N\N\> AN
e ®NAD = ¢
ETW eqifNe | sNZ Ve
WOX =P ) XL Wt
X MNMCIZXNWON o«
V=0 *Ww S\aok- ¢
© N o Te TW-(r
MilLe » o COCDXWOR
=0 «2Z20QA0Z LA
o NXZEOULY =
e NWNOO® OX sa«a
e\ X DX op
WX e e DZVNMNXY
o MkNe SNVNW ~M0O
Zedl! ® oo TT N\~
NI Do =le o
Do =dQO A Xe o
OO MZ0 Il ~X
WOVQICE—=0rOon | N0
X o O e >N
L oo o Qe =NHe
QWX oo o= || ollid>-
WNIOX > oXXJd O
® E=NNXaX ¢ e
o = NN OUNe W) »
MOOe NN mie o el
OV Ze M\ =X
SN X)e e e Mo g
o NODOe > Qi op=
0N =y AXPESNXg
HW wng | = MO
OO o | NOCre
O e <Xe ON\Ne
- Qe QO > L
W =@ X = 20X
i ve e OX ol
I ot o0 XTI N
3 MXEXWLONFme
o MONUY (N DO
o oo WXili* >V »
oo o oo DX M
XOOO OV  «O -
Ot ll NGO > Lo
NN N =NTe o = =X
oo XAIOW XX oI
OZk Om~dX X0

NOW= o Mp=uM J
rt e » 0 NZrdpde IO

Ol o & ne s N\ s

ge XKIOXOXe o XQOW

222 X222 E 2R

000000000200
ORD QRN =N N
DPEDODVDDTC RO
o=l 74 O\) O\) =4 md oot 7ot mnd 9t 04 ol
000000000000
NNNNVNNNNNNNN
WWW WWW wiw ww
-l e e d ) d S D

O o b=y

g nVND
O Z )

P-4 QO
Z*Q
Omin o=
EOwamNJIX
OAOZAZ
OO0 mimX g
UNgC> WS

- sWwd
Od~N0
Ot o

X X o N
Q QW =

[« A Pd-4-4- 4
Ope xe—ot
~Q. * ec{VNWP-o~
O IXZ =~
O=~D"D woZ
- 4D » S o
- e i\~ e~
YNNI O I
Ot JX e W

S LESSON GIVES A COMPLETE SUMMARY OF BASIC LANGUAGE STATEMENTS

QO ee N

- Z
e/NiQe s oo e

W=t & & BN

WEZ X XK NN\
o WeinNe »
EEZNNN (=]
W NN W
Lo oo (7
<aw . o
=0 -d
(7] (&}
(&) -4
(& L w
=)
g -
g0 o
[- o] ¢ JVV)
[] [ ol o
[=1- WY
2 AN
e [ XN 4
- | <
(7229 e OOX
473 ® w)
O~
Lok HNO~
e =t
- et OF N
OlWe
lonl @] -yt 2
. (o Jun T
W ee | &=
Q9q xio
[ o7 ] +2049d
L JONN-4 oI w
9% o=tomall) suwa Xl
# N p= -
qOO # 0O
~0 g [ d

O I w
V=0 Qow

v w e O O
($317, p~qd 8 ] wZ o

REIT N-WULI-N
g DOCALDWVQO
ZTWIAICE DM
e« T2 1L 1XD>TN
DI | ICZZT O
xXnIXT I <= Z

G
7
S
CR A SINGLE LETTER

M
0]
A
[ ]
A SINGLE LETTER ,

E
S
E
I

D=X O
b ol d YV VY]
O=xZ W
—-XQAD J
Q < ©
o «
& =@y sere
(D) = o

<A O DX WS =N QA s k o UWeame > NG
et XTI D ¢ Z2D e
V=0 AWLZNO0e OO0 VNJIW JdQe & IT>J
=UL~OWV>> VEATOVOQOUI e DWW
ol & Zed0 o (O LA
ad O L o ot Pt o (L = vt oot v D e L) S Ul ea et Q.
20w )jd O UCSENNwidONCE
O# Wd Te ~UQli* w»dWIZWEO
:thIWF\QJWWWOQZP:~¢=Q>W
F APt N\ < [+ 4

Z ool SeiN s:NOICWWD>

% r OWRAI e » smomem ¢ szogoﬁ— Ul oo

- VEOEULF \VNADUNM=—ZL XL gDIoNg
(O R O | r*****{*** *ﬁ*i*i
P
o OOO
-4 = (Ned
(S8 18

67

0. 00 gy,




- ~ - - 4 - ZX A

o Neveoes co s semoe oy o000 0o o O o Qe o Ae Qe oo A
Sur & o Gon WM e eay e ey oo oo e edMNNNYN WMIN NN AN NN
X HXx "3} . 2.3 2.2 9 ¢ ¢ & 2.3, 2.3,.2.2, 3305 8 N N MNUOINNN NZNXKNe 2
NZNOOA snniinne nvwn DINNAINININe = o » aWVe oo e We NNe O
NONA~A WRNNNN NN\ NNNNNNN. W A W IAN o
WHEINNNE ®e®oe NWNNX N oo e x A @ WA- )
® N N0 - RN Ne - - [- % E - (7,]

L > = X ¢ 2 «2Z o\
[ 4 (%] b o a~ w w Z =0 (»]. 4
L4 w (S} s - ¢] Vi -8
- w [ 4 We X £ = on x
-J . 4 s (-9 0O 2D Z on w
o ~Q. o Q A Z2 W ew A
[=] b w - Ae X o N x
AW — -~ > o o W Q. w
< A e b o - @) ZO O = oxX W O
ZZ [ ) » (=4 g W d=
> (=]a) (L) - O% —t e = W @
[ ] [T Z - W [- o] N o V'OV AGNAZ
[V, 17} o= X - A = O EV s Are
o wwn o o N Q e ww»w Z VvV X =
w ww £ QO % - e = V ZUNARZZ
x xo w son ol # (7] Qe o A>00
o aa w nna « - O - e = Z =A [ondan
-t =X X w it~ q - Z We N W ZAZWANN
- XWW o [ 17 3 p | w e o YT W QI
O wvv |~ T X Ve o = TW=aww
W =VvVv -4 e ZNO w x Ve o WNET o
- - odIZ o =2 (=) s ¢ A FFOV~AQ
o Www =00 O WA nZ o AN CqUUNXX
NWw -~ o ¢ o0 wo A Q A Wl
Sp— ANN w o /MN (@] A= o ZAVIEOV
Wk WAAN b= Oown Z2Z «O Ll AN « O X v
oW Jxoce (2] Weslld ¢ OO+ o VI X wEVv>W Wwuw
odd OWW~ — -l O I @ Wwao W W =—uyv OO0
L) Z ==\ -d [- 4- 977 —-Z2ZJ Tq S 0O <O wWwVXWW
QU = - ax qLLO D= WA T LEZOIVWiE-
od VWL wwnuw CXTID- 2& axX D wO-QA Z2Z2Z
qCQO wdIX o - oo Wil p= = | Ll o4 A e
s VV » @ oV ol o Wwd <> x Z Ometle
- oVVAD (%] qO = NN <« T = qE~xE ViOWI\VV
own * o - ZV) ZWWOHIE=D Q. e >OdOﬂVZ e VV
w w <0 O @ Owo OocxWwu'QUT Je¢ O w WAV e
g dervwy = q =X =OVILSZW QA g X Ve -dAZAVAo**
[ ® XxXa G% > N - e 9 Ve =0AW Ao
o Q= o) K #N+ | ZNZY d9aAadgaqaa UL s O O Ul =ZX = AA
[ o O Qe XOWWe J NVOW = E=Z>Z2Z0n2Z24Ad00Z ~AA
=) Lem=OM QA2 Omoxols W = ad N W O k=l O
OVw ACxo~0 00Z —0d0 o 20 ) JEAXX=NY) e
~—JADOL *M Ll ™ XA m Wi« ™M =Tk N N NNWW
o> v [l ol WwWZw 1« MMOAOAMM XN N eN=) NV WetNG ==
g QODD VTl ZVNDOD >0 M~ OW & O o Ve WVA MU o=
L AWOOINZ vt g oZIUuLnZ WU-UW g Z e o0 QO O slW

L dr~NN S~ e =) =D =~ Weme QO IZ N CG9ZL>D> Weme Y AOXe 0 oJdd

><g Q. - oM 6 ZrmZ i ZZ =0 *$ » - N «VOV XWX

M> =W =O» W JIO0OLVW mWWﬁO'((((((W vV ~0QeV VWW SNWe Vv
O A= OO Z A= IVNIW TA O VV O~ = « OVe VvV

o<wuwm<~-00~mhawah13~- uv oo OVOVAVX

W VNZD Qe mmiOJd0 ¢0w (=) *DwZX L=V AVINIET

0. * O=0 sN\wi=X I>00Q Ze=t*=f N\ wi= Wt<om—h~mpw 'Y 4 N o

OJ-:moo-wdw:~c3x~:mu-w<»mbwwu<wuz~w<m\<wuoo¢0-oc
4<xm WOrE ZOANWUVOd OFRIVVLJLIZ OEXWQFZA~ Qe W= e
NN = g~ Oq~x Q= A e oM oo
oa\h—.N. WEQCrmememen gommem? (UX. Oomammmonanes ¢ ¢ 0 WO 0N 0 0 NI oN
Ude DewewN\EIZUL OUOWOdCHIVIAEZULCOOOWL DN WD OPFON=D & o
L E XX X & X mn*******i** t'iiﬁﬁﬁﬂiﬁii mm************

Q0 o0 00
N et ) o=t

68

T owmg

=




-

*/5X,y®

NUMBER >>
'7/7)

RETURN

UB << STATEMENT
/5Xe "' 00et/"
=306)CARD

o3
[ J
ND

g k- . 4- 4
QLT Qwwd
10O O

o T - TV YT
—=— ITTITUWu O
—JZ = W
X=0O0Q OI!
QX Z ==
24 qQw O
Quk= OM~IO
- OV -
FXZO0m~0
OW d | X
D>W<8~
xXW>OV P4
e X
NICITZNOD
ZI X Oad
—EXO0T X o4
O N ow
WL »>ZOr

O0QW— | w<g
DWZ I W~xXx
wd bt O D =t T

dx -0k Q>

ICqOZWwxd o

o miOe WI=WI0O=~0
MNe OO A I CQ
d ot o0 QOO e
¥ oDwy N =2Z2WOX
o INNwri=WOUVNZVOAW
NN WID>O00NI VI
wNe OFZIW> OV wad
o I X WXWIOEAdID
- X OVes T Y-UWOAZ
XU TINGFG "X VW

* %

% 9 % % % % % %
d

QO
(L]

-

LES02030

69

v mann



foo

APPENDKX C

.46 START

3.13
XECUTION BEGINS...

1
3
HI , WELCOME TO CAI-BASIC , THERE ARE ONLY A FEW

SIMPLE RULES TO REMEMBER IN ORDER TO HAVE A SUCCESSFUL SESSION
ON THE TERMINAL WITH CAl-BASIC :

1. WHEN ASKED FOR A RESPONSE , TYPE IN THE CORRECT REPLY AND
HIT THE CARRIAGE RETURN KEY ON THE RIGHT SIVE OF THE KEYBOARUD.

2. IF YOU MAKE A TYPING ERROR WHILE MAKING ANY RESPONSE
OR INPUT , TYPE IN FOUR DOLLAR SIGNS (388$) AFTER THE ERROR QR
ANYWHERE ON THAT INPUT LINE AND HIT CARRIAGE RETURN .THE
ENTIRE LINE WILL THEN B3E IGNORED AND YOU CAN TYPE IN THE CORRECT
INPUT OR RESPONSE .

3. IF AT ANY POINT IN THE SESSION YOU WANT TO STOP THE SESSION
TYPE IN THE WORD 'QUIT' AS SOON AS YOU ARE ASKEU FOR THE NEXT

RESPONSE ,HIT CARRIAGE RETURN,THEN HIT ATIN KEY AND TYPE LOGOUT .

§. OURING YOUR TERMINAL SESSION CAI-BASIC WILL HALT OCCASIONALLY
70 LET YOU READ A SEQUENCE OF INFORMATION . WHEN YOU ARE
REAVY TO CONTINUE , TYPE IN 'GO' , AND HIT CARRIAGE RETURN

5. DURING YOUR TERMINAL SESSION YOU MAY NOTICE THAT
THE TYPING 1S NOI ALWAYS PERFECT . SOME DAYS THE COMPUTER IS
NOT UP TO PAR AND YOU WILL HAVE TO ADJUST TO THE MINOR IRR!TANT

IF YOU ONLY WANT TO EXECUTE PROGRAMS AT THIS TIME THEN
REPLY : YES ; OTHERWISE REPLY : NO .

no

(F THIS (S YOUR FIRST SESSION WITH CAIBASIC, THEN
REPLY: VYES OTHERWISE REPLY: NO .

yes

CAIBASIC IS A PROGRAM TO TEACH YOU THE
FUNDAMENTALS OF A PROGRAMMING LANGUAGE.THE LANGUAGE TO BE LEARNED
1S BASIC ; A SIMPLE LANGUAGE FOR THE USER WHO HAS LITTLE
KNOH#gDGE OF COMPUTERS AND WHOSE PRIMARY INTEREST IS IN OBTAINING
ESULTS.

THE SIMPLICITY OF THE BASIC LANGUAGE AND ITS RANGE
OF CAPABILITIES SHOULD ALLOW YOU TO LEARN THE LANGUAGE AND

70
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WRITE PROGRAMS IN A MINIMAL AMOUNT OF TIME.
THE REFERENCE TEXTS RECOMMENDED FOR CAIBASIC ARE :

1. BASIC LANGUAGE MANUAL , TN ¢ 0211-12 APRIL 1971
( FREE UPON REQUEST IN 1-147 )

2. INTRODUCTION TO COMPUTING THROUGH THE BASIC LANGUAGE , R.L. NOLAN
(BOOKSTORE / MAIN LIBRARY)

3. BASIC PROGRAMMING , V.C. HARE
(COMPUTER CENTER LIBRARY )

eee AFTER YOU HAVE FINISHED READING AN INPUT , TYPE IN GO AND HIT THE RETURN
AND THE PROGRAM WILL CONTINUE eee

80

OURING YOUR TERMINAL SESSION YOU WILL BE LEARNING
THE STRUCTURE OF THE LANGUAGE BASIC. THE INSTRUCTION SET
CONTAINS 7 LESSONS AND YOU MAY PROCEED THROUGH THE LESSONS AT
YOUR OWN SPEED.

THE LESSONS ARE AS FOLLOWS :

LESSUN 1 PROGRAM FORMAT AND dASIC DEFINITIONS
LESSON ¢ REMARKS,INPUT/CUTPUT AND JATA
LESSON 3 ASSIGNMENT STATEMENTS AND BUILT IN FUNCTIONS
LESSUN & SRANCHING
LESSON 5 LOOPING ANV SUGSCRIPTED VARIABLES
LESSON © SUBROUTINES AND RECURSION
LESSON 7 SUMMARY OF BASIC STATEMENTS
*e WHEN YOU ARE READY TO CONTINUE , TYPE IN GO AND HIT
THE CARRIAGE RETURN eee

80

IN EACH LESSON YOU WILL BE GIVEN INSTRUCTION
SEQUENCES AND THEN YOU WiLL BE ASKED QUESTIONS TO SEE IF YOUu
UNDERSTOOD THE INSTRUCTIONS,THE QUESTIONS WILL BE OF VARIOUS
TYPES: MULTIPLE CHOICE, TRUE/FALSE,ACTUAL PROGRAM STATEMENTS, ETC.
YOU WILL JE PROMPTED FOR YOUR ANSWER, AND WHEN READY TYPE IN
OUR RESPONSE AND HIT THE RETURN KEY.

IF YOU KEEP THE TELETYPE QUTPUT FROM YOUR TERMINAL SESSION
YOU WILL HAVE A READY REFERENCE FOR FUTURE USE

1
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80
eee LESSON 1, eee

THIS INS/RUCTION SET WILL INTRODUCE YOU TO THE STRUCTURE OF BASIC
LANGUAGE STATEMENTS , THE RULES FOR VARIABLES AND NUMBERS , AND
THE SYMBOLS FOR ARITHMETIC OPERATIONS.

*¢eDONT FORGET TO TYPE GO AND HIT RETURN WHEN READY TO CONTINUE .

80
A. PROGRAM STRUCTURE
THE BASIC LANGUAGE , AND ALL OTHER LANGUAGES ,
HAS A SPECIFIED STRUCTURE . EACH BASIC STATEMENT HAS A REQUIRED
FORM WITH POSSIBLY ONE UR MORE VARIATIONS. THE FOLLOWING
EXAMPLE WILL ILLUSTRATE SOME SIMPLE BASIC STATEMENTS IN THE
PROPER PROGRAM STRUCTURE

REM PROGRAM TO COMPUTE GAS MILAGE

REM MeMILES TRAVELED , G=GAS USED
READ M,G

LET TeM / G

PRINT 'MILES TRAVELED','GAS USED',' MILES/GAL'
PRINT M,G,T

DATA 500,25

END

OUTPUT PRODUCED IS :
MILES TRAVELED GAS USED MILES/GAL
$00 25 20

80

AS YOU CAN SEE FROM THE ABOVE SAMPLE, THE PROGRAM
STRUCTURE COWSISTS OF BASIC LANGUAGE STATEMENTS FOLLOWED
8Y AN END STATEMENT . THE WORDS : REM , READ, LET , PRINT , DATA
AND END  ARE KEY WORDS THAT MAKE UP A BASIC STATEMENT .

80

MOST OF THE KEY WORDS USED IN THE BASIC
STATEMENTS ARE SELF-EXPLANATORY:

REM ALLOWS REMARKS/COMMENTS

READ M,G ASSIGNS NUMBERS IN THE DATA STATEMENT TO THE
VARIASLES M AND G

LET ASSIGNS THE RESULT OF M DIVIDED BY G INTO VARIABLE T

72
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L

PRINT'STRING' CAUSES THE STRING IN SINGLE QUOTES TO BE
PRINTED LITERALLY
PRINT M,G,T PRINTS THE CURRENT VALUE OF THE VARIABLES M,G,T
END TELLS THE COMPUTER THAT THE INPUT PROGRAM IS TO BE
EXECUTED

80

IF AT THIS POINT YOU WOULD LIKE TO RUN THE
SAMPLE PROGRAM TO GAIN SOME CONFIDENCE IN THE COMPUTER AND ITS
ABILITY TO PROVIDE SPEEDY RESULTS, THEN REPLY : YES ; OTHER-
WISE REPLY : NO AND THE INSTRUCTION WILL CONTINVE .

no
8. PROGRAM FORMAT

A BASIC PROGRAM CONSISTS OF A SEQUENCE OF BASIC STATEMENTS , ONE
STATEMENT PER INPUT LINE , FOLLOWED BY AN END STATEMENT .
BECAUSE NO BASIC STATEMENT MAY BE LONGER THAN ONE INPUT LINE (80 SPACES) , -
THERE 1S MO PROVISION FOR CONTINUING STATEMENTS FROM ONE LINE
TO THE NEXT . HOWEVER ; YOU MAY SPACE THE INPUT LINE
AS DESIRED FOR READABILITY SINCE THE COMPUTER IGNORES BLANKS IN BASIC .

80

1. STATEMENT NUMBERS
EACH BASIC STATEMENT MAY HAVE AN OPTIONAL
STATEMENT NUMBER PRECEDING IT FOR IDENTIFICATION PURPOSES .
THIS STATEMENT NUMBER MUST BE AN INTEGER JETWEEN 1 -> 9999
FOR EXAMPLE : 12 READ M,G

2. KEY WORDS
THE KEY WORDS THAT MAKE UP A BASIC STATEMENT (REM ,READ ,LET ,ETC,)
ARE SPECIAL TERMINAL SYMBOLS THAT ARE RECOGNIZED BY THE COMPUTER
AND FOR THIS REASON THEY MUST BE SPELLED CORRECTLY AND ONLY
USED IN BASIC STATEMENTS .

THE END STATEMENT INDICATLS THAT THE INPUT PROGRAM IS
COMPLETED AND THAT PROGRAM EXECUTION 1S TO BEGIN . THE 'END'
STATEMENT S ALWAYS THE LAST STATEMENT IN A PROGRAM .

YOU WILL NOW BE ASKED A FEW SIMPLE QUESTIONS ABOUT
WHAT YOU HAVE JUST LEARNED .

1.) IS THIS A LEGAL BASIC PROGRAM(REPLY : YES OR NO)??
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REM ONE LINE DO NOTHING PROGRAM
END

yes
YES , THE SIMPLEST BASIC PROGRAM CONSISTS OF JUST AN 'END' STATEMENT.

2.) WHICH OF (HE FOLLOWING BASIC STATEMENTS 1S
IN THE PROPER FORMAT :
A.) 15 LET TeM/G
B.) ISLETT=M/G
C.)15 LET TeMm/ G

REPLY A , ¢ , C OR ALL .

ALL OF THE AUOVE dASIC STATEMENTS ARE CORRECT wECAUSE

SPACES ARE UISREGARUED . NOTE THAT STATEMENT 8.) , ALTHOUGH
CORRECT 1S CONFUSING TO READ . BLANKS AND INDENTATIONS MAKE A
PROGRAM EASY TO READ .

C. ALPHA-NUMERIC CHARACTERS

ALPHA-NUMERIC CHARACTERS ARE THE LEGAL CHARACTERS , DIGITS , AND
SPECIAL CHARACTERS THAT CAN BE USED IN BASIC .,
1. CHARACTERS 0
CHARACTERS CONSIST OF THE LETTERS IN THE ALPHABET A-->2

2, DIGITS
OIGITS ARE THE SINGLE NUMBERS 0-->9

3. SPECIAL CHARACTERS
THE SPECIAL CHARACTERS ARE e¢ o / ¢ =« ( ) = ' _ g

&. STRING
A STRING 1S ANY LIST OF ALPHA-NUMERIC CHARACTERS

ENCLOSED IN 'SINGLE' QUOTES . FOR EXAMPLE :
'THIS 1S A STRING'
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D. VARIABLES

IN BASIC THERE ARE THREE TYPES OF VARIABLES : SIMPLE , ALPHA
ANU SUBSCRIPTED . SUBSCRIPTED VARIABLES WILL BE COVERED IN
LESSON § .

1. SIMPLE VARIABLES

SIMPLE VARIABLES ARE IDENTIFIED BY A SINGLE LETTER
OR A SINGLE LETTER FOLLOWED BY A DIGIT BETWEEN 0->9 .

FOR EXAMPLE : A, A3 , 20 , AND X ARE LEGAL VARIABLES ; BUT
A26 , 97 , ABC , AND X1Y ARE (LLEGAL VARIABLES .
THEREFORE ; YOU HAVE 286 SIMPLE VARIABLES FOR USE IN YOUR PROGRAMS.

2. ALPHA VARIABLES

ALPHA VARIABLES ARE USED FOR ALPHA-NUMERIC MANIPULATIONS
IN WHICA A GROUP OF ALPHA-NUMERIC CHARACTERS , CALLED
A STRING , ARE REPRESENTATED BY AN ALPHA VARIABLE . THE ALPHA
VARIABLE CONSISTS OF A SINGLE LETTER FOLLOWED BY A DOLLAR SIGN , §.
THE MAXIMUM LENGTH OF THE ALPHA-NUMERIC STRING ASSIGNED
TO THE ALPHA VARIABLE IS 16 CHARACTERS.

FOR EXAMPLE : A$ , X$ , I3 ARE LEGAL ALPHA VARIABLES.
A SIMPLE USE OF ALPHA VARIABLES FOLLOWS :

READ AS,88
PRINT AS$,B¢
DATA 'MONDAY','Z1 JUNE'
ENL
THIS PROGRAM WILL PRODUCE THE OUTPUT :

MONDAY 21 JUNE

80
E.NUMBERS
NUMBERS MAY UE EXPRESSED AS INTEGERS OR AS REALS ,AND A
NUMBER WHETHER INTEGER OR REAL IS LIMITED TO 9 DIGITS , NCT INCLUDING

DECIMAL POINT. A NUMBER IS ASSUMED POSITIVE UNLESS IT
IS PRECEEDED BY A - SIGN .

1. INTEGERS
INTEGERS ARE NUMBERG WITH NO FRACTIONAL PART ,IE. 3, 15
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2. REALS

REAL (FIXED-POINT) NUMBERS HAVE A DECIMAL POINT AND A FRACTIONAL
PART ,IE. 3.0 , 15.31, 729.1 , 0.0

go

F. EXPRESSIONS
AN EXPRESSION MAY BE A SINGLE CONSTANT OR VARIABLE , OR AN
ARITHMETIC EXPRESSION . ARITHMETIC EXPRESSIONS ARE FORMED BY
USING OPERATORS AND PARENTHESIS .

1. OPERATORS

NUMBERS AND SIMPLE VARIABLES MAY BE COMBINED INTO ARITHMETIC
EXPRESSIONS BY USING ONE OR MORE OF THE ARITHMETIC OPERATORS :
es  EXPONENTIATION
MULTIPLICATION
DIVISION
ADDITION
SUBTRACTION

[ 2 S I )

IN WRITING AN EXPRESSION , EACH ARITHMETIC OPERATION MUST BE SHOWN.
NO TWO OPERATIONS MAY BE ADJACENT , NOR MAY TWO NUMBERS OR

VARIAYLES BE ADJACENT IN AN EXPRESSION.

FOR EXAMPLE: 2+¢2 , A/B, ueC , XeZ , AND Y-3,0 ARE LEGAL EXPRESSIONS.

80
2. PARENTHESIS

PARENTHESIS MAY BE USED TO GROUP EXPRESSIONS AND
TO CONTROL THE ORDER IN WHICH AN ARITHMETIC EXPRESSION 1S EVALUATED .
THE NORMAL HIERARCHY OF OPERATORS IS :
1. e
2, = AND /
’n . AND =

{F PARENTHESIS ARE USED , THE EXPRESSION WITHIN A PARENTHES!S PAIR
IS EVALUATED FIRST . PARENTHESIS IN EXPRESSIONS MUST ALWAYS

OCCUR IN PAIRS ,IE. 5 o (4 + 3) , (S5¢(4+3)) ARE EQUIVALENT
EXPRESSIONS HAVING THE VALUE 35 .

OPERATIONS ARE EVALUATED ACCORDING TO THE OPERATORS HIERARCHY
IF TWO OPERATORS OF THE SAME HIERARCHY OCCUR IN AN EXPRESSION
EVALUATION 1S FROM LEFT TO RIGHT .,

FOR EXAMPLE: 2+4 + 6/3

IN THIS EXPRESSION 2e4 WILL BE EVALUATED FIRST , THEN 6/3 ,
ANU THEN THE TWO RESULTS WiLL BE ADDED .
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YOU WILL NOW 3E ASKED A FEW SIMPLE QUESTIONS ABOUT
WHAT YOU HAVE JUST LEARNED .

1.) &8 ¢ 6§/ 2 HAS THE VALUE (REPLY WITH VALUE)

5

YOUR ANSWER IS INCORRECT . THE EXPRESSION IS EVALUATED AS FOLLOWS :

406/2 => ue3 > 7
2.) (8¢6)/2 HAS THE VALUE (REPLY WITH VALUE)

3.) ((4¢6)/2)ee2 HAS THE VALUE (REPLY : VALUE)

25

F. SUMMARY
THIS CONCLUDES THE INSTRUCTION SET FOR LESSON 1.
YOU WILL NOW BE GIVEN A SAMPLE BASIC PROGRAM AND ASKED TO FIND
THE MISTAKES IN IT , CONCERNING WHAT YOU HAVE LEARNED IN THIS
LESSON :

REM REVIEW PRUGRAM

REAV Al1,82,21,8Y

LET Al=82(Al+21)

LET 82e((Ale3)eZlee2)
LET Z1=3.141592763

PRINT 1A,82,11

DATA 5.0,3,3.1416," 'FINI'

SO WV E WP e

AFTER LOOKING AT THE SAMPLE PROBLEM , YOU WiILL 3f ASKED QUESTIONS
ABOUT EACH STATEMENT ,

§0

1.) LINE 2 CONTAINS A READ STATEMENT FOLLOWED
BY A LIST OF VARIABLES . ANY ERRORS (REPLY: YES OR NO)?

yes
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INPUT CORRECTION TO THE INCORRECT VARIABLE ONLY .
v$
2.) LINE 3 CONTAINS A LET STATEMENT FOLLOWED
BY Al = EXPRESSION . ANY ERRORS (REPLY : YES OR NO) ?
yes
INPUT CORRECTION TO ILLEGAL EXPRESSION ; EVERYTHING
AFTER = SIGN .
b2e(alezl)
3.) LINE & IS SIMILAR TO LINE 3 . ANY ERRORS
REPLY YES OR NO) ?
no
4.) LINE S CONTAINS A LET STATEMENT FOLLOWED
8Y A NUMBER . ANY ERRORS (REPLY : YES OR NO) ?
no

THE NUMBER CONTAINS 10 DIGITS AND THE MAXIMUM ALLOWED
1S 9 DIGITS,

$.) LINE 6 CONTAINS A PRINT STATEMENT FOLLOWED
BY A LIST OF VARIABLES . ANY ERRORS (REPLY : YES OR NO)?
yes .
INPUT CORRECTION TO THE INCORRECT VARIABLE ONLY .
al

THERE ARE NO ERRORS (N LINE 7 . IS THE PROGRAM
READY TO EXECUTE (ASSUMING ABOVE ERRORS CORRECTED)
(REPLY : YES OR NO)
ves

THE PROGRAM FORMAT REQUIRES THAT AN END STATEMENT

78

o

T ———————————

B



B8E THE LAST STATEMENT OF THE PROGRAM . THUS THIS SAMPLE PROGRAM
WOULD NOT EXECUTE .

THIS CONCLUDES THE REVIEW QUESTIONS
FROM LESSON 1 .

00 YOU WANT TO TERMINATE YOUR INSTRUCTION SESSION ?
C(REPLY : YES OR NO )

no
IF YOU WANT TO EXECUTE PROGRAMS AT THIS TIME

THEN REPLY : YES ; OTHERWISE REPLY : NO AND THE INSTRUCTION
WILL CONTINUE .
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EXECUTION BEGINS... |
eee LESSON 2. eoe

THIS INSTRUCTION SEQUENCE WILL INTRODUCE YOU TO THE BASIC LANGUAGE

STATEMENTS REM , PRINT , READ , AND DATA . USING THESE STATEMENTS
YOU WILL BE ABLE TO CONSTRUCT AND EXECUTE ELEMENTARY PROGRAMS .
THE FORM FOR EACH BASIC STATEMENT WILL INCLUDE :

'KEY WORD' << ELEMENTS OR LIST OF ELEMENTS SEPARATED BY COMMAS >> i

THE CARET SYMBOLS << >>' DELINIATE THE LEGAL I TEMS THAT MAY
FOLLOW THE KEYWORD AND MAKE UP THE BASIC STATEMENT .

80

A. REM
THE BASIC STATEMENT WHICH ALLOWS YOU TO INSERT
REMARKS INTO YOUR PROGRAM IS IDENTIFIED BY THE KEY WORD 'REM'.
REM IS A NON-EXECUTING STATEMENT WHICH MAY BE USED OPTIONALLY
AT ANY PLACE IN YOUR PROGRAM TO INTRODUCE A PROGRAM NAME , TO
EXPLAIN VARIABLES, TO OOCUMENT YOUR PROGRAM , ETC.

4]
THE FORM FOR THE REM STATEMENT IS :
REM << ANY SEQUENCE OF ALPHA-NUMERIC CHARACTERS >>

THE REM STATEMENT IS IGNORED BY THE CAIBASIC COMPILER , AND IS
ONLY FOR YOUR INFORMATION . FOR EXAMPLE :

REM PROGRAM TO COMPUTE INCOME TAX

[ (]
8. PRINT
THE PRINT STATEMENT IS THE METHOD OF WRITING OUT THE RESULTS oF
THE BASIC PROGRAM , TO DISPLAY VALUES OF VARIABLES , TO LAYEL
STATEMENT IS :
PRINT <¢ EXPRESSION OR 'STRING',....,EXPRESSION OR 'STRING' >

MULTIPLE ELEMENTS IN THE PRINT LIST ARE SEPARARED BY COMMAS,

L“"““

1. PRINT << EXPRESSION 5> WILL WRITE OUT THE
CURRENT VALUE OF THE EXPRESSION , WHERE AN EXPRESSION AS DEFINED

IN LESSON 1 WAS A NUMBER , A VARIABLE , OR AN ARITHEMTIC
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EXPRESSION THAT IS TO BE EVALUATED .
FOR EXAMPLE :

PRINT 1,A,81,50¢2
ASSUMING THAT A=10.0 , ©8=13.3 WOULD PRINT :
1 10.0 13.3 25

')
2. PRINT CC'STRING' >> WILL PRINT OUT ALL THE

ALPHA-NUMERIC CHARACTERS OF THE STRING WITHIN 'SINGLE' QUOTES.

THIS FORM 1S USED FOR LABELING THE COMPUTER OUTPUT.

FOR EXAMPLE : PRINT 'THE ANSWER IS :°

PRODUCES THE RESULT :

THE ANSWER IS :
3. PRINT BY ITSELF IS USED TO SKIP A LINE ON THE COMPUTER OUTPUT .,

THE COMPUTER OUTPUT SHEET IS DIVIDED INTO 8 ZONES
EACH 15 COLUMNS WIDE . PRINT ZONES CAN 3E SKIPPED BY PUTTING A
BLANK IN THE PRINT LIST . FOR IXAMPLL :
PRINT A, 8, X

OUTPUTS THE VALUE OF A IN THE FIRST ZONE , 8 IN THE SECOND ,
SKIPS THE THIRD ZONE , AND PUTS X IN THE FOURTH ZONE .

ALPHA VARIABLES AND °'STRINGS' MAY EXTEND UVER SEVERAL
ZONES , BUT NUMERIC RESULTS ARE LEFT ADJUSTED IN THE SPECIFIED
ZONE . IF MORE THAN EIGHT ITEMS OCCUR IN THE PRINT LIST , THE
I TEMS WILL OVERFLOW AND BE PRINTED ON THE NEXT LINE .

80
USING THE PRINT ANO END STATEMENT YOU NOW HAVE THE
FACILITY TO EXECUTE YOUR FIRST PROGRAMS . FOR EXAMPLE :
REM PROGRAM TO COMPUTE THE SQUARE OF A NUMBER
PRINT'S SQUARED e',See?
END
PRODUCES THE RESULT :
S SQUARED = 25
YOU WILL NOW BE GIVEN TWO PROBLEMS TO SOLVE . YOU WILL ENTER
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€ EXECUTION PHASE OF CAIBASIC WHERE YOU CAN RUN YOUR PROBLEMS
ND THEN YOU WiILL RETURN TO FINISH THE LESSON.

1) FIND THE SQUARE ROOT OF S SQUARED MINUS & TIMES 2 TIMES 2 .

2) FIND THE VALUE OF 3.1416(8 CUBED)H/12
WHERE B8=2.50 , He3}.03 .

IF YOU WISH TO SKIP THESE PROBLEMS REPLY : YES
ANO THE LESSON WILL CONTINUE.

yes

C. READ
THE READ STATEMENT IS THE METHOD WHICH PROVIDES INPUT TO THE
PROGRAM , THE FORM OF THE READ STATEMENT IS :

READ << VARIABLE,....,VARIABLE >>

FOR EVERY VARIABLE IN THE READ LIST THERE MUST BE A CORRESPONDING
ELEMENT IN A DATA STATEMENT . THE READ AND DATA STATEMENTS ARE
USEV TOGETHER TO ASSIGN INPUT VALUES TO PROGRAM VARIABLES,

WHEN THE READ STATEMENT IS EXECUTED , EACH VARIABLE 1S ASSIGNED
SUCCESSIVE NUMBERS FROM A STACK OF NUMERIC DATA OR SUCCESSIVE
'STRINGS' FROM A STACK OF ALPHA=NUMERIC DATA. AS EACH VARIABLE
;gA:EAO o IT TAKES THE TOP ELEMENT OF THE APPROPRIATE OATA

K .

D. DATA
THE DATA STATEMENT IS A LIST OF INPUT NUMBERS OR 'STRINGS' THAT
WiILL BE ASSIGNED TO VARIABLES IN A READ STATEMENT . THE FORM
OF THE DATA STATEMENT IS :

DATA << NUMBER OR 'STRING',...., NUMBER OR 'STRING' >>

THE "STRING' OF ALPHA-NUMERIC CHARACTERS MUST BE ENCLOSED IN
SINGLE QUOTES .
DATA STATEMENTS MAY BE PLACED ANYWHERE IN A PROGRAM , BUT THERE
IS AN UPPER LIMIT OF S00 NUMERIC AND 500 ALPHA-NUMERIC DATA
ELEMENTS FOR EACH PROGRAM .
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WHEN THE FIRST DATA STATEMENT IS INTERPRETED
8V THE CAIBASIC COMPILER A FIRST IN , FIRST OUT STACK (S FORMED
FOR NUMERIC AND ALPHA-NUMERIC DATA ., AS EACH NUMBER OR STRING
IN A DATA LIST IS INTERPRETED , IT IS PLACED ON THE BOTTOM OF
ITS RESPECTIVE DATA STACK . AS OTHER DATA STATEMENTS ARE LOCATED
IN THE PROGRAM ITS ELEMENTS ARE PLACED ON THE BOTTOM OF THE
PROPER STACK .

1.) EXAMPLE :

OATA 10.0,13.33,'J.E.SMITH', 18
DATA *Z.x, DOE',19

PRODUCES THE FOLLOWING DATA STACKS :

NUMERIC ALPHA=NUMERIC
10.0 JoE.SMITH

13.33 Z.X. DOE

18

139

80

DURING EXECUTION OF READ STATEMENTS , AS THE
VARIABLES IN THE READ LIST ARE ASSIGNED VALUES FROM THE TOP OF
THE APPROPIRATE DATA STACK , THE DATA STACK IS DECREMENTED AND
THE NEXT ELEMENT POPS ULP ,

2.) EXAMPLE :

READ A,B1,18

ASSUMING THAT THE OATA FROM EXAMPLE 1.) IS AVAILABLE , THE
VARIABLES IN THE READ LIST ARE ASSIGNED VALUES AS FOLLOWS :
A <== 10.0
81 ¢-- 13.33
z‘ == J,E.SMITH

THE RESULTING DATA STACKS ARE AS FOLLOWS :

NUMERIC ALPHA=NUMERIC
18 Z.X. DOE
19

[ {]
E. RESTORE , RESTORES

THE RESTORE , RESTORES STATEMENTS ARE USED TO RETURN THE NUMERIC
AND ALP{A-NUMERIC DATA STACKS TO THEIR ORIGINAL CONDITION SO




hit)
12At THE OATA MAY BE USED AGAIN ., THE FORM OF THE RESTORE STATEMENT
H

RESTORE ( RESTORES NUMERIC DATA )
RESTORES ( RESTORES ALPHA=NUMERIC DATA )

YOU WiLL NOW BE ASKED SOME QUESTIONS ABOUT THE READ , DATA AND
RESTORE STATEMENTS :

CONSIDER THE FOLLOWING STATEMENTS AS PART OF A BASIC PROGRAM:

DATA 2.3.7.1§"ANS"

DATA °'CORRECT', 25, 'WRONG',0.0
READ A,B3,18,C1,0

READ J$,EN,KS$, X

8o
1.) WHAT IS THE VALUE OF C1 ?? REPLY WITH VALVE

NOW CONSIDER THAT THE FOLLOWING STATEMENTS
WERE ADDED TO THE ABOVE PROGRAM :
RESTORE
READ Z&,A

2.) WHAT IS THE VALUE OF Z& 1?? REPLY WITH VALUE .

THE CORRECT ANSWER IS Z&e2 ., THE RESTORE COMMAND
RETURNS THE NUMERIC DATA STACK TO ITS ORIGINAL CONDITION, AND
THE READ STATEMENT ASSIGNES VALUES FROM THE TOP OF THE DATA
STACK TO THE VARIABLES IN THE READ LIST AS FOLLOWS :

T =~ 2
A (==5§

F. SUMMARY
NOW THAT YOU HAVE SEEN HOW READ AND DATA STATEMENTS WORK TOGETHER
TO INPUT VALUES INTO YOUR PROGRAM , AND HOW THE PRINT STATEMENT
IS USED TO OUTPUT AND LAGJEL RESULTS YOU HAVE THE FACILITY
TO WRITE SIMPLE PROGRAMS USING INPUT DATA .
FOR EXAMPLE
(( 8ee¢2)ee,5) COULD BE WRITTEN IN SYMBOLIC FORM AND THE DATA




COULD BE READ IN AS FOLLOWS:

READ A,8

PRINT'ANS=',(( AeeB)ee.S)
DATA 8,2

END

IN THE NEXT LESSON YOU WILL BE SHOWN HOW TO USE ASSIGNMENT STATEMENTS
THIS WiILL GIVE YOU GREATER FLEXIBILITY IN WRITING EXPRESSIONS
AND WILL ALLOW YOU TO DO ASSIGNMENTS SUCH AS :

AsBee2=foAeC , AND Zo(A0e2¢3)/A , THEN BY SAYING PRINT A,Z |
THE RESULTS OF BOTH EXPRESSIONS WOULD BE DISPLAYED. |

80

YOU WILL NOW BE GIVEN SOME REPRESENTATIVE PROBLEMS
T0 GIVE YOU A CHANCE TO EXERCISE YOUR NEW PROGRAMMING TOOLS

1.) WRITE A PROGRAM TO SOLVE THE EQUATIOM Xee2¢10Y-24
WHERE THE INPUT DATA IS Xs]0 ,Ye} ,

2.) WRITE A PROGRAM TO SOLVE THE QUADRATIC EQUATION

(=8¢(Bee2-4AC)0e,.5)/2A
INPUT DATA IS Ae=2 ,Be§ ,Ce2 ,

IF YOU WISH TO WRITE AND EXECUTE THESE PROGRAMS NOW , REPLY : YES
AND YOU WILL ENTER THE CAIBASIC COMPILER ;: OTHERWISE REPLY : MO
ANV YOU WILL GO ON TO THE NEXT LESSON .

no 1

I1F YOU DECIDE TO RUN THESE PROBLEMS LATER THE ANSWERS
WILL NOW BE GIVEN SO YQU MAY CHECK YOUR RESULTS :

1.) 106
2.) -.500

00 YOU WANT TO TERMINATE YOUR INSTRUCTION SESSION ?
(REPLY : YES OR NO )

no
IF YOU WANT TO EXECUTE PROGRAMS AT THIS TIME
THEN REPLY : YES ; OTHERWISE REPLY : NO AND THE INSTRUCTION
WiLL CONTINUE . .

no
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EXECUTION BEGINS...
eee LESSON 3. e¢ee

THIS INSTRUCTION SET WILL INTRODUCE YOU TO ASSIGNMENT STATEMENTS
AND BUILT=-IN FUNCTIONS, THE LET STATEMENT AND THE 10 BUILT IN
FUNCTION WILL ENABLE YOU TO EVALUATE AND ASSIGN VARIABLES TO
COMPLEX ARITHMETIC EXPRESSIONS.

A. LET
THE LET STATEMENT IS AN ASSIGNMENT OR SUBSTITUTION COMMAND. IT
CAUSES THE EVALUATION OF AN EXPRESSION TO oE SUSSTITUTED FOR THE
CURRENT VALUE OF A VARIAJLE.THE FORM OF THE LET STATEMENT 1S:

LET << VARIAGLE >> = <C EXPRESSION » OR
LET <C VARIABLE >> o << VARIABLE >> = ,... ® << EXPRESSION >»>

80

THERE MAY BE ANY NUMBER OF VARIABLE = VARIABLE
IN THE FORM OF THE LEY STATEMENT , AN EXPRESSION IS A NUMBER ,
VARIABLE , OR AN ARITHMETIC EXPRESSION ,

WHEN THE LET STATEMENT IS EXECUTED THE EXPRESSION ON THE RIGHT
SIDE OF THE EQUAL SIGN 1S EVALUATED AND THL RUSULTING VALUE IS
ASSIGNED TO THE VARIABLE OR VARIABLES OW THE LEFT SIDE OF THE EQUAL
SIGN . THE PREVIOUS VALUE ASSIGNED TO THE VARIABLE OR VARIA3LES
WiILL BE LOST . FOR EXAMPLE :

LET A=]2.3
LET delb. b
LET Aelie25

THE VALUE OF THE VARIABLES A AND B IS NOW AsBs 25 ,

89

THE ONLY RESTRICTION ON THE USE OF VARIAGLES
IS THAT SIMPLE AND SUBSCRIPTED VARIABLES CAN ONLY 3E ASSIGNED
NUMERIC VALUES , AND /LPHA VARIABLES CAN ONLY BE ASSIGNED ALPHA-
NUMERIC'STRINGS'. FOR EXAMPLE :

LET AsDieX(S5)=(30e2 = 6)/4
LET A$eXgs'HELP'




LET Ya(8 - i'A'C!".S
LET U$="ANSWER =
THE FOLLOWING ASSIGNMENT 1S ILLEGAL :

LET AeDg=(3+4)

f0

YOU WILL NOW BE ASKED QUESTIONS CONCERNING
WHAT YOU HAVE JUST LEARNED :

1.) REPLY WITH VALUE OF X IN BELOW PROGRAM ,

LET Aeb

LEY Be6

LET C=}

LET XsAeo2 - ko8 o 3eC
PRINT'ANSWER =',X

END

2.) REPLY WITH VALUE OF Z IN SELOW PROGRAM .

DATA 1,2,3,4,6
DATA'RIGHT ON',7,8
REAV A,8,X

READ G3,Y,C,0

LET 7 oXeY

ENV

YOUR RESPONSE WAS INCORRECT , THE VARIABLES ARE
ASSIGNED VALUES AS FOLLOWS : °

NUMERIC ALPHA

AC== ] ¥$<== RIGHT ON

B8¢=~- 2

XC== 3

Y{== &

CC¢== 6

0¢==7

T (== XoY 3 1 <K==

3.) LET Re A+3/C-D
WHICH FORMULA DOES THIS STATEMENT REPRESENT ?
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R
EPLY WITH CORRECT LETTER
A.) R=(A+8)/(C-D)
8.) Re A'(./C)‘D '

8. BUILT=-IN FUNCTIONS
BUILT-IN FUNCTIONS ARE COMMONLY USED PROGRAMS ALREADY WRITTEN
ANO STORED IN THE CAIBASIC COMPILER FOR YOUR USE . THERE ARE
FUNCTIONS TO FIND SQUARE ROOTS , LOGARITHM4S , AdSOLUTE VALUES ,
AND TRIGONOMETRIC VALUES . THE FORM FOR THE dUILT-IN FUNCTIONS IS :

FUNCTION NAME <C (EXPRESSION) »
WHERE THE EXPRESSION IS ENCLUSED IN PARENTHESIS .
80
THE dUILT=IN FUNCTIONS ANU DEFINITIONS ARE :

SQR(X) == SQUARE ROOT OF ARGUMENT (MUST BE POSITIVE)
ABS(X) w== A3SOLUTE VALUE OF ARGUMENT

LOG(X) === NATURAL LOGARITH4 OF ARGUMENT

EXP(X) ===~ EXPONENTIAL FUNCTION , VALUE OF 2.718218 ee X
INT(X) === INTEGER PART OF ARGUMENT 1S RETURNED

SIN(X) === SINE OF THE ARGUMENT

Cos(x) === COSINE OF ARGUMENT

TAN(X) === TANGENT OF ARGUMENT

ATN(X) === ARCTANGENT IN RADIANS OF ARGUMENT

IN ALL THE ABOVE BUILT-IN FUNCTIONS THE ARGUMENT IS ANY LEGAL EXPRESSION ;
AND AS NOTED THE SQR FUNCTION REQUIRES A POSITIVE ARGUMENT ,
THE TRIGONOMETRIC FUNCTIONS REQUIRE AN ARGUMENT VALUE IN RADIANS .

[ {4

THE SUILT-IN FUNCTIONS ARE USED BY SIMPLY
CALLING THEM WITH THE APPROPRIATE FUNCTION NAME AND ARGUMENT .
THESE BUILT-IN FUNCTIONS ARE CONSIDERED T:) 8E EXPRESSIONS ,
AND THEY MAY BE USED ANY PLACE WHERE AN EXPRESSION IS LEGAL ,
FOR EXAMPLE :

LET Z=SQR(ABS(-5)) IS A CORRECT USE OF BUILT IN FUNCTIONS.
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THE FOLLOWING PROGRAM 1S A EXAMPLE OF HOW TO
USE BUILT=IN FUNCTIONS :

KEM PROGRAM TO COMPUTE SQUARE ROOT AND LOGARITHMS
REAV A

LET Y=SQR(A)

LET Z=L0G(A)

PRINT'SQUARE ROOT=',Y,'LOG=',2Z

DATA &4,6,3

ENO

PRODUCES RESULT
SQUARE ROQT= 2.0 LOG= 1.386

YOU WILL NOW BE ASKED QUESTIONS CONCERNING
WHAT YOU HAVE JUST LEARNED :

1.) IS THE FOLLOWING STATEMENT LEGAL
REPLY : YES , OR NO.

LET Z1e4eSQR(3.0 * EXP(9.3))

yes

2. 1S THE FOLLOWING SEQUENCE OF PROGRAM STATEMENTS LEGAL
REPLY: YES OR NO.

LET Be=-9
LET X=SQR(8)

no

NO , THE SQUARE ROOT OF A NEGATIVE NUMBER 1S AN
UNDEF INED OPERATION . IN THE NEXT LESSON YOU WILL BE SHOW A
BASIC STATEMENT FOR TESTING AND BRANCHING TO ANOTHER SEGMENT
OF THE PROGRAM IF THE TEST 1S TRUE . FOR EXAMPLE THE A30VE
PROGRAM SEQUENCE MIGHT BE ALTERED AS FOLLOWS :

LET Be-9
IF B LT 0 THEN 100
50 LET XeSQR(X)
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100 REM NEGATIVE ARGUMENT
LET B=ABS(B)
GO T0 S0

THIS PROGRAM SEQUENCE TESTS FOR A NEGATIVE ARGUMENT , IF TRUE
IT BRANCHES TO STATEMENT NUMBER 100 , MAKES THE ARGUMENT POSITIVE
AND BRANCHES BACK TO STATEMENT 50 TO COMPLETE THE PROGRAM .

g0

C. SUMMARY
WITH THE LET STATEMENT AND BUILT-IN FUNCTIONS , PLUS THE PREVIOUS
BASIC STATEMENTS ( REM , READ , VATA , PRINT ) , YOU ARE
FAST GAINING AN EFFECTIVE REPERTOIRE FOR PRUOGRAMMING USE . IN
THE NEXT LESSOH YOU WILL LEARN HOW TO SET UP LOOPS IN A PROGRAM
SO THAT THE MAIN d0DY OF A PROGRAM MAY 3t EXECUTEVU AS OFTEN
AS ODESIREV ., AS YOU ARE JUOING YOUR REVIEW PROBLEMS , THINK AdOUT
HOW YOU COULD SET UP A LOOP TO REAU IN ANY AMOUNT OF DATA ,

PROCESS IT ANV THEN HALT FOR SOME TEST CONDITION . ia;&f

89

THE FOLLOWING REVIEW PROBLEMS WILL EXERCISE
YOU> PROGRAMMING SKILLS TO DATE :

1.) WRITE A PROGRAM TO COMPUTE THE PRESENT WORTH OF AN INVESTMENT FOR
SOME NUMBER OF YEARS HENCE . THE FORMULA 1S :
PeS({ 1/((1¢1)eeN))
WHERE P IS THE PRESENT WORTH OF A PAYMENT S IN N YEARS HENCE
AT AN INTEREST RATE OF | , FOR DATA USE I=,08 , Se5000 , N=20 .

2.) WRITE A PROGRAM TO FIND SIDES A , AND C OF A TRIANGLE USING
THE LAW OF SINES FORMULA :
A/SIN(A) = B/SIN(d) » C/SIN(C)
WHERE THE NUMERATOR IS THE SIDE AND THE DENOMIATOR IS THE
SINE OF THE ANGLE , THE CONVERSION FACTOR FROM OEGREES TO RADIANS IS:
1 VEGREE =(3.1416/180) RADIANS . THE DATA FOR THE PROGRAM IS
SIDE d=34.91 IN. ANGLE A=93.71 DEG.
ANGLE B+43.97 DEG. ANGLE C=31.32 uEG.

IF YOU WISH TO RUN THESE PROGRAMS NOW , THEN REPLY : YES
OTHERWISE REPLY : NO.

no
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THE ANSWERS TO THE PROBLEMS WILL NOW BE GIVEN SO
THAT YOU MAY CHECK YOUR RESULTS LATER :

1.) $1072.74
2.) SIDE A=45.06 IN. AND SIVE C=23.69 IN,

00 YOU WANT TO TERMINATE YOUR INSTRUCTION SESSION ?
(REPLY : YES OR NO )

yes
R; Teb,84/16.96 14.03.44

90
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ese LESSON & oee

THIS INSTRUCTION SEQUENCE WiLL COVER BRANCHES . AS YOU HAVE

SEEN FROM PREVIOUS PROGRAMS , A PROGRAM'S EXECUTION USUALLY
TAKES A DIRECT ROUTE FROM THE FIRST TO THE LAST STATEMENT .

THE CONDITION THAT ALLOWS DETOURS TO OCCUR IN PROGRAMS IS CALLED
BRANCHING . THERE ARE TWO TYPES OF BRANCHING : UNCONDITIONAL

AND CONDITIONAL .

80

A. UNCONDITIONAL BRANCHES

AN UNCONOITIONAL BRANCH 1S AN IMPERATIVE TRANSFER OF CONTROL
FROM ONE POINT IN A PROGRAM TO ANOTHER . THERE ARE TWO FORA4S
OF THE UNCOND!I TIONAL BRANCH : THE ‘GO TO' AND THE 'COMPUTED
Go T0

1.) GO TO << STATEMENT NUMGER >>

T'1S COMMAND TRANSFERS PROGRAM CONTROL VIRECTLY TO THE STATEMENT NUHMBER
AND CONTINUES EXECUTION FROM THAT POINT . THE 'GO TO'IS LSEV
FOR FORMING LOOPS IN A PROGRAM .

P
A SAMPLE LOOP FOLLOWS :

REM PROGRAM TO COMPUTE PRESENT WORTH

REM PoINVESTMENT,S=PRINCIPAL,IoINTEREST RATE, NoNR, YEARS
PRINT®INVESTMENT', "PRINCIPAL', "INTEREST', 'NR, YEARS'

10 READ S,!,N

LET PaSe(1/((1e1)eeN))

PRINTP,S, | N

GO T0 10
DATA 5000,.08,20,5000,.08,10,5000,.06,10
END

PRODUCES THE OQUTPUT :

INVESTMENT PRINCIPAL INTEREST NR.YEARS
1072.74 $000 .08 20
2315.97 5000 .08 10
2791.99 5000 .06 10

eee ERROR , YOU TRIED TO READ MORE NUMERIC DATA THAN YOU PUT IN eee
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80
THE ERROR OCCURS BECAUSE YOU RUN OUT OF DATA DURING I

THE EXECUTION OF THE LOOP SET-UP B8Y THE UNCONDITIONAL TRANSFER .
IF THE READ STATEMENT WERE NOT IN THE LOOP TO CAUSE THE

PROGRAM TO STOP . THEN YOU WOULD BE IN AN 'INFINITE LOOP' ,

A CONDITION IN WHICH THERE IS NO WAY TO STOP , YOU MUST ALWAYS
CHECK FOR THE 'INFINITE LOOP'CONDITION dY MAKING SURE THAT

YOUR PROGRAM HAS AN EXIT .

80
2,) ON << EXPRESSION >> GO TO << STATEMENT NUMBER ,...., STATEMENT NUMBER >>

THIS SPECIAL FORM OF THE 'GO TO' COMMAND ,
IS CALLED THE ‘COMPUTED GO TO', THE EXPRESSION
IN THE FORM OF THE STATEMENT MUST EVALUATE TO AN INTEGER NUMBER
SETWEEN 1-=>9999 ., IF IT IS NOT AN AN INTEGER , OR OUTSIDE THIS
RANGE AN ERROR WILL OCCUR .
WHEN THE'COMPUTED GO TO'IS EXECUTED THE EXPRESSION IS EVALUATED ,
AND PROGRAM CONTROL TRANSFERS TO THE N-TH STATEMENT NUMBER ,
WHERE N-TH REPRESENTS THE VALUE OF THE EXPRESSION ., FOR EXAMPLE :

LET 13
ON | GO TO 100,33,475,9999

EXECUTION OF THE'COMPUTED GO TO' WOULD CAUSE
PROGRAM CONTRCOL TO TRANSFER UNCONDITIONALLY TO STATEMENT NUMBER 475 ,
YOU MUST BE CAREFUL WHEN USING THE 'COMPUTED GO TO'
NOT ONLY BECAUSE OF INFINITE LOOPS ; BUT BECAUSE THE EXPRESSION
MUST BE AN INTEGER BETWEEN 1-->9999 , AND THERE MUST BE A
STATEMENT NUMBER FOR 'ALL' PO3SISLE VALUES OF THE EXPRESSION .

40

g, CONUITIONAL BRANCHING

THE CONOITIONAL BRANCH TRANSFERS CONTROL ONLY IF CERTAIN
RELATIONS ARE TRUE . IF THE THE TEST OF RELATIUNS IS TRUE THEM
TRANSFER OF CONTROL OCCURS ; OTHERWISE PROGRAM CONTROL CONTINUES
WITH THE NEXT STATEMENT , THE FORM OF THE CONDITIONAL dRANCH IS:

tF <C EXPRESSION >> << RELATION >> <C EXPRESSION >> THEN << STATEMENT NUMBER >>

NOTE THAT ALPHA VARIABLES ARE NOT ALLOWED AS AN EXPRESSION IN A
CONDI TIONAL BRANCH ,
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80
THE RELATIONS ARE :
SYMBOLS  EXAMPLE MEANING
‘11 AGT B A GREATER THAN 8
GE AGES A GREATER THAN OR EQUAL TO 8
LY ALT 8 A LESS THAN 8
LE ALES A LESS THAN OR EQUAL TO B
NE ANEB A NOT EQUAL TO B
. A=8B A EQUAL B
80

WHEN THE CONDITIONAL STATEMENT 1S EXECUTED THE
( EXPRESSION RELATION EXPRESSION ) IS TESTED , AND IF THE RELATION
IS TRUE , THEN CONTROL IS TRANSFERRED TO THE STATEMENT NUMBER,
OTHERWISE PROGRAM CONTROL CONTINUES TO THE NEXT SEQUENTIAL
STATEMENT , FOR EXAMPLE :

1 READ A

IF A LT 0 THEN 90
LET XeSQR(A)

90 PRINT'ILLEGAL ARGUMENT',A
GO0 T0 1

THE ONLY TIME THAT THE CONDITIONAL BRANCH IS EXECUTED IS WHEN
A IS LESS THAN O .,

YOU WILL HOW BE ASKED SOME QUESTIONS ABOUT BRANCHING :
1.) ARE THE FOLLOWING STATEMENTS CORRECT
REPLY: YES OR NO)

GO TO END

no

IF X1 LT A$ THEN 10

no
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IF(Xee3-4) GE 10 THEN GO TO 100

yes

YOUR ANSWER (S INCORRECT . THE ONLY THING ALLOWED
AFTER THEN IS A STATEMENT NUMBER .

LET Ye6,
ON Y GO TO 1,3,5,7,999

no
2.) CONSIDER THIS PROGRAM SEGMENT , ANY ERRORS (REPLY: YES OR NO).

1 READ A,B
3 LET Z=AeB
IF Z LT 0G0 TO 999

GO TO 3
DATA 3,5,7,10
999 END

yes

THERE 1S AN 'INFINITE' LOOP IN THIS PROGRAM , IT
COULD BE CORRECTED BY CHANGING THE GO T9 3 , TO GO TO 1 .
WHEN YOU WRITE PROGRAMS HAVING BRANCHES OR LJOOPS YOU MUST ALWAYS

CONSIDER HOU THE PROGRAM WILL STUP, YOU HAVE UBSERVED THAT

AN 'INFINITE LOOP'CAN BE STOPPEV 8Y HAVING A READ STATEMENT

IN THE LOOP AND JUST RUN OUT OF DATA , HOWEVER, ENDING A PROGRAM
ON AN ERROR 1S AN INELIGANT METHOD , THE HOST COMiHON METHOJS

USE THE GO TO' AND ' IF/THEN' COMMAND3 TO CONTROL PROGRAM

LUOPS AND ARE AS FOLLOWS :

40

1. COUNT AND TEST METHOD , IN WHICH A COUNTER
IS INCREMENTED IN THE LOOP , AND WHEN THE COUNTER REACHES A
CERTAIN VALUE , BRANCH OUT OF THE LOOP ., EXAMPLE PROGRAM

REM COUNT AND TEST METHOU
REM N 1S COUNTER , INITALIZED TO 0 , AND COUNTS FROM 1-->10




-

LET NsZ=0 |
READ X

10 LET ZsZ2eX ]
LET NeNel

IF N GT 10 THEN 100
GO TO 10

100 PRINT'SUMs',Z ‘
DATA 10

END

REPLY WITH VALUE OF Z .

11

YOUR ANSWER 1S INCORRECT . THE ONLY WAY TO BE
SURE OF VALUES IK A LOOP IS TO SET UP A TABLE OF THE VARIABLES
AND KEEP TRACK OF THERE VALUES IN THE LNOP :
X N z
10 0
10
20
30

WM O

20
10 100
11 110

THUS Zs11C

2. REAJD ANV TEST METHOL , IN WHICH A VALUE IS
READ IN AND TESTED FOR THE END OF LOOP CONDITION .

REM RFAY AND TEST UEMONSTRATION
REM 3999 15 END VALUE

LET 21=0

1 READ X

IF X=9999 THEN 9999

LET Z2uZ¢X

GO TO 1

DATA 1,2,3,4,5,6,9999

9999 PRl NT *'SU r L 4

END

REPLY WITH VALUE OF 2

21 ’ 3
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C. SUMMARY

YOU HAVE SEEN HOW THE UNCONDITIONAL BRANCHES ('GO TO' AND
'COMPUTED GO TO') TRANSFER PROGRAM CONTROL , AND HOW THE
CONDITIONAL BRANCH ('IF/THEN') TESTS FOR TRANSFER OF PROGRAM
CONTROL ; AND YOU HAVE OBSERVED THE CONTROL OF LOOPS SO THAT
A PROGRAM SEGMENT MAY BE REPEATED UNTIL A SPECIFIED CONDITION
IS MET. IN THE NEXT _ESSON YOU WILL LEARN A BASIC STATEMENT TO
CONTROL A LOOP BY THE INCREMENT AND TEST METHOD .

THE FOLLOWING PROBLEMS WILL TEST YOUR NEW SKILLS :

1.) WRITE A PROGRAM TO COUNT THE NUMBERS
BETWEEN 50 AND 60 , ANV ALSO PRINT THEM4 OUT . THE INPUT UATA
1§ 10,50,35,75,62,60,54,54 .

2.) WRITE A PROGRAM TO COMPUTE THE PRESENT WORTH OF AN INVESTMENT
FOR SOME YEARS HENCE , AT VARING INTEREST RATES . THE FORMULA IS:
PeS(1/((1¢l)eol))
WHERE P=PRESENT WURTH,S=PRINCIPAL,I=INTEREST,AND N=NR.OF YEARS.
FOR VATA USE S$=5000,AND 1=,04=-=>.8, IN INCREMENTS OF .01 , ANO N=20

IF YOU DESIRE TO EXECUTE THESE PROGRAMZ NOW
REPLY: YES ; OTHERWISE REPLY : NO
no
00 YOU WANT TO TERNMINATE YOUR INSTRUCTION SESSION ?
(REPLY : YES OR NO )
no
IF YOU WANT TO EXECUTE PROGRAMS AT THIS TiINE
THEN REPLY : YES ; OTHERWISE REPLY : NO AND THE INSTRUCTION
WILL CONTINUE .

no

REPLY WITH THE NUMBER OF THE LESSON YOU WISH TO COVER




EXECUTION BEGINS...

eee LESSON 5 eev
THIS LESSON WILL INTRODUCE YOU TO ITERATION , SUBSCRIPTEV
VARIABLES , AND LISTS (VECTORS) AND TASBLES (MATRICES).

A. ITERATION (LOOPING)

IN THE LAST LESSON YOU WERE SHOWN HOW TO USE CONDITIONAL AND
UNCONDI TIONAL BRANCHES TO CONTROL LOOPING . THE COUNT AND TEST
ITERATIVE LOOP OCCURS SO FREQUENTLY THAT AN ABBREVIATED BASIC
STATEMENT HAS BEEN DEVISED TO CONTROL LOOPING . THE ITERATIVE
LOOP HAS THE FOLLOWING FORM :

FOR << SIMPLE VARIABLE >> = <¢ EXPRESSION >> TO << EXPRESSION >>
STEP << EXPRESSION >)>

NEXT << SIMPLE VARIABLE >>

g0
FOR EXAMPLE CONSIDER THIS PROGRAM SEGMENT :

FOR I=1 TO 10 STEP 2
LET X=Xl
NEXT |

THE SIMPLE VARIAULE FOLLOWING 'FOR'IS THE LOOP INDEX . WHEN
THE FOR/WEXT PAIR 1S EXECUTED , THE LOOP INDEX IS GIVEN THE
VALUE (INITIALIZED) OF THE FIRST EXPRESSION (1=1 IN EXAMPLE),
THIS INDEX 1S THEN TESTED TO DETERMINE WHETHER IT IS'GREATER THAN'
THE SECOND EXPRESSION AFTER 'TO'(10 IN EXAMPLE).IF IT IS
GREATER, CONTROL IS TRANSFERREV TO THE STATEMENT FOLLOWING
'NEXT' . OTHERWISE THE REMAINING STATEMENTS WITHIN THE LOOP
(FOR/NEXT) ARE EXECUTED SEQUENTIALLY UNTIL THE "NEXT' STATEMENT
IS REACHED.,

80

WEN THE 'NEXT' STATEMENT IS REACHED , THE LOOP

INDEX 1S INCREASED(INCREMENTED) BY THE AMOUNT OF THE EXPRESSION
FOLLOWING'STEP', AND CONTROL 1S TRANSFERRED BACK TO THE'FOR'
STATEMENT WHERE THE LOOP CONTINUES UNTIL THE INDEX VALUE IS
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GREATER THAN THE FINAL VALUE . FOR EXAMPLE :

REM DEMO LOOP, SUM THE NUMBERS FROM 1-->10.
LET C=0

FOR I=1 TO 10 STEP 1

LET Ce=Cel

NEXT |

PRINT'SUM="',C

END

YOU WILL NOTICE THAT THE SIMPLE VARIABLE FOLLOWING
'NEXT' IS THE SAME AS THE SIMPLE VARIABLE FOLLOWING'FUR',
AND THAT THE'NEXT' STATEMENT MARKS THE ENU OF THE LOOP .

BECAUSE THE |INCREMENT VALUE OF A (OOP IS COMMONLY ONE(1l) , THE
'STEP' MODIFIER AND ITS EXPRESSION “AY UE OMITTED , AND THE
_INCREMENT VALUE WILL BE ASSUMED TO BE ONE(+1). FOR EXAMPLE THE
AUBOVE 'FOR' STATEMENT COULD BE WRITTEN :

FOR =1 TO0 10

THE INCREMENT VALUE AFTER'STEP' MAY BE
POSITIVE OR NEGATIVE ALLOWING THE FLEXIBILITY OF LOOPING FORWARD
OR BACKWARD . FOR A NEGATIVE'STEP'VALUE THE TEST BLCOMLS
'LESS THAN', FOR EXAMPLE THE FOLLOWING'FOR'STATEMENTS ARE
EQUIVALENT :

FOR I=1 TO 10
FOR 1=10 TO 1 STEP -1

80

ANOTHER USEFUL TECHNIQUE OF LOOPING IS 'NESTING®
NESTING REFERS TO PLACING ONE LOOP IMSIDE ANOTHER LOOP .
THE INNER LOOP 'SPINS'AROUND AS MANY TIMES AS THE OUTER LOOP
1S INCREMENTED . FOR EXAMPLE CONSIDER THIS PROGRAM SEGHUENT

FOR =1 T0 10
FOR J=1 TO 20 STEP 2

NEXT
NEXT |

IN THIS EXAMPLE THE OUTSIDE LOOP(1) IS
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REPEATED 10 TIMES,AND THE IHNNER LOOP(J) WOULD BE REPEATED 20
TIMES FOR EACH INCREMENT OF THE OUTSIDE LOOP, OR 200 REPETITIONS
LOOPS MAY BE NESTED UP TO A MAXIMUM OF 20 ; HOWEVER , THEY
CANNOT OVERLAP . THE INNERMOST LOOP MUST BE CLOSED WITH ITS
'NEXT' STATEMENT BEFORE ENCOUNTERING THE NEXT OUTER LOOP'S
'NEXT' STATEMENT . FOR EXAMPLE :

FOR X=10 TO 1 STEP -1
FOR Y=3 TO S
FOR Z=-3 TO0 =5 STEP -1

NEXT 2
NEXT Y
NEXT X

£0

WITHIN A FOR/NEXT LOOP CONDITIONAL AND UNCONDITIONAL
BRANCHES MAY BE USED TO TRANSFER CONTROL OUT OF A LOOP
OR WITHIN LIMITS OF THE SAME LOOP , HOWEVER , IT IS NOT POSSIBLE
TO BRANCH INTO THE MIDOLE OF A FOR/NEXT LOOP BECAUSE LOGIC

" PROBLEMS OCCUR AND AN ERROR WILL RESULT , AN ADDITIONAL 1TEHM

TO BE CAREFUL AB0OUT IS USING THE INDEX VARIASLE OF THE FOR/NEXT
LOOP IN COMPUTATIONS . IF YOU ALTER THE VALUE OF THE LOOP INDEX
YOU WILL EFFECT THE ACTION OF THE LOOP . FOR EXAMPLE :

FOR 1=1 TO 10
LET I={+10
NEXT |

PRINT

END

REPLY WITH VALUE OF | THAT IS PRINTED

11

YOU WILL NOW HE ASKED SOME QUESTIONS ABOUT WHAT YOU HAVE JUST LEARNEV .

1.) SAMPLE PROGRAM

LET S=0
FOR K==5 T0 5
LET §=5+K
NEXT K
PRINT'SUMs',S
END

REPLY WITH VALUE OF S .

2.) SAMPLE PROGRAM

FOR 1=100 TO 1 STEP 2
LET Z=lee2

LET Y= 210

D e S
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 NEXT |
PRINT |
END

REPLY WITH VALUE OF |

1

YOUR ANSWER 1S INCORRECT ., THE INDEX VALUE OF THE

LOOP(1=100) IS GREATER THAN THE FINAL VALUE(1) 1IN THE FIRST
TEST . THUS 1=100 ., IF THE LOOP WERE DECREMENTED 'H STEPS OF -2
THEN THE LOOP WOULD BE EXECUTED AND THEN 1=0 .

3.) SAMPLE PROGRAM
LET Te0
FOR 15 TO 1 STEP -1
FOR J=1 TO 5
IF 1=) THEN 10
GO 10 15
10 LET T=Te]
PRINT 1
15 NEXT J
NEXT |
PRINT T
END

REPLY HITH VALUE OF T .

B, SUBSCPIPTED VARIAJLES/LICTS AND TAJLES

1. IN LESSON 1 YOU LEARNED THAT SIMPLE VARIABLES WERE A LETTER
OR A LETTER FOLLOVED BY A DIGIT , SUBSCRIPTED VARIAJLES COMSIST
OF A LETTER FOLLOWED BY A SINGLE OR DOUBLE SUPSCRIPT It PARENTHESIS
THE SUBSCRIPTS MAY BE ANY LEGAL EXPRESSION THAT “LUATES
TO AN INTEGER VALUE . FOR EXAMPLE :

A(1) , 8(3) , D(1,3) , Z271,J4) , X(3%eA) , D(A(1)) ARE LEGAL SUBSCRIPTED VAR!
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BUT A1(1) , Z(1,2,3) ARE ILLEGAL SUBSCRIPTED VARIABLES.
A USE OF SUBSCRIPTED VARIABLES FOLLOWS :

2. A NUMERIC LIST , OR VECTOR , OR SINGLE DIMENSIONED

ARRAY , IS A SET OF NUMERIC VALUES ARRANGED IN AN ORUERLY
MANNER . FOR EXAMPLE , SUPPOSE YOU WOULD LIKE TO READ SOME

NUMBERS INTO YOUR PROGRAM AND HAVE THESE NUMBERS AVAILASLE ANV
JOENTIFIED FOR USE AT A LATER TIME . YOU COULD ASSIGN SIMPLE
VARIABLES TO EACH VALUE , 8UT WHAT IF YOU HAD 100 NUMBERS ?

IT IS EASIER TO THINK OF THE NUMJERS AS A LIST OF VALUES OR A
VECTOR THE SIZE OF WHICH IS DETERMINED BY HUW MANY NUMBERS YOU
HAVE . YOU THEN SIMPLY ASSIGN THE VALUES TO THE LIST .

THE FOLLOWING PROGRAM WILL ASSIGN 10 VALUES TO THE
LIST'A' WHICH CONTAINS 10 ELEMENTS :

01K A(10)

FOR L=) TO 10

READ A(L)

NEXT L

DATA 1,3,7,5,6,9,4,2,14,4
END

THE LIST A , CONTAINING 10 ELEMENTS , 1S REPRESENTED B8Y THE SUBSCRIPTED
VARIABLE A(L) . READ A(L) IS IN A FOR/NEXT LOOP , AND

WITHIN THE LOOP THE LIST ELEMENTS A(1)-->A(10) ARE ASSIGNEV VALUES .
NOW THE LIST A HOLDS THE 10 VALUES AND EACH VALUL IS I1DENTIFIAULE .
CONSIDER THE FOLLOWING PROBLEM WHICH SEARCHES A LIST TO FIND THE LARGES

80

D1 N(10)

FOR =1 TO 10
LET N(1)=0
NEXT |

READ K

FOR J=1 TO K
READ N(J)
NEXT J

LET L=N(1)
FOR J=2 TO K
IF N(J) LT L THEN 10
LET L=N(J)

101
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‘10 NEXT J
PRINT 'LARGEST NUMSERs',L
2:;‘ 5135509'10'6

REPLY WITH VALUE OF L

10

THE FIRST FOR/NEXT LOOP ZEROS OUT THE LIST .
IT IS A GOOD PRACTICE TO PUT SOME VALUES IN THE LISTS YOU USE
OTHERWISE THE COMPUTER MAY ASSIGN RANDOM VALUES . BY PUTTING
ZERO IN EACH ELEMENT OF THE LIST YOU ARE ASSURED THAT THE LIST
1S CLEANED UP BEFORE YOU USE IT,

3. IN ADDITION TO LISTS(VECTORS), BASIC ALLOWS
YOU THE ABILITY TO USE TABLES , Ox MATRICES , OR TWQ OIMENSIONAL
ARRAYS . THE SUBSCRIPTS OF A TABLE REPRESENT THE ROWS AND
COLUMNS OF THE TABLE. THE FIRST SUBSCRIPT IS5 THE ROW AND THE
SECOND SUBSCRIPT IS THE COLUMN . FOR EXAMPLE IN TASLE'D':
D(3,4) REFERS TO THE VALUE 0F THE ELEMENT IN ROW 3 , COLUMN &
OF TABLE'D',

80

AS WITH A LIT , ANY ELEMENT OF A TABLE MAY UE

REFERENCEVD 3Y UDEFINING THE PAIR OF SUBSCRIPTS AS DESIRED IN
ROW~COLUMN ORDER , IN A 3X3 TASLE(MATRIX) THE TABLE 1S REFERENCEV
AS FOLLOWS : .

1,1 1,2 1,3
2,1 2,2 2,3
3,1 3,2 3,3

WHERE THE FIRST SUBSCRIPT IDENTIFIES THE ROW AND THE SECOND THE COLUMN .
USING THIS REFERENCE SYSTEM CONSIDER HOW TO FILL THE FOLLOWING TABLE

1 2 3
4 S 6
7 8 9

go
THS TABLE'X' COULD BE FILLED AS FOLLOWS :

DIMX(3,3)

FOR I1=1 TO 3

FOR J=1 T0 3

READ X(1,J)

NEXT J

NEXT |

DATA 1,2,3,4,5,6,7,8,9
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END
REPLY WITH VALUE OF Xx(2,3)

NO WI.H TABLE'X' ASSIGNED VALUES CONSIDER THIS
PROGRAM (ASSUMING TABLE'X' HAS BEEN FILLED BY THE ABOVE PROGRAM)

LET Se0

FOR I=]1 TO 3

FOR y=1 TO 3

IF | NE J THEN §
LET SeSeXx(1,J)

5 NEXT J

NEXT |
PRINT'SUMs=',S
END

REPLY MITH VALUE OF S

15

YOU HAVESEEN HOW SUBSCRIPTED VARIAJLES ARE
USED TO SET UP LISTS(VECTORS) AND TABLES(MATRICES:. HNWEVER TO
USE LISTS AND TABLES !N A PROCRAM , YOU MUST DIMENSION THE
HAXIMUM SIZE OF YOUR LIST OR TABLE SO THAT ENOUGH SPACE WILL
BE ALLOCATED IN THE COMPUTER MEMORY, THIS DIMENSIOHING IS DONE
VITH THE OIM STATEMENT,

£0
C. DIM STATEMENT

THE D011 STATEMENT TELLS THE COMPUTER THE MAXIMUM SIZE OF VECIORS
AND TADLES THAT WILL BE USED IN YOUR PROGRAM , THE DIM STATEMENT
MUST APPEAR IN THE PRUGRAI4 BEFORE'ANY' REFERENCE 1S MADE
TO THE LIST OR TASLE . IN GENERAL PRACTICE THE UIM STATEMENT
IS USUALLY THE FIRST STATEMENT IN THE PROGRAM . THE FORM OF THE
JIM STATEMENT IS :

OIM <CLIST VARIAGLEY> ( <<SIZE>> )
h DIM <CTAULE VARIASLE>> ( <<SIZE,SIZE>> )

80
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THE LIST ANV TASLE VARIABLES ARE SUBSCRIPTED VARIAJSLES
AS DEFINED EARLIER . THE SIZE 1S AN UNSIGNEDU INTEGER IN
PARENTHESIS WHICH VENOTES THE HAXIMUM SIZE OF THE LIST OR TA3LE
THE Ol STATEMENT MAY CONTAIN A NUMBER OF LISTS OR TADLES
WITH THEIR SIZES SEPARATEU BY COMMAS , FOR EXAMPLE :

VIM AC6),X(10,3) ,Z(1k,21)

£0

IF YOU TRY TO REFERENCE AN ELEMENT IMN A LIST
OR TABLE BEYOND THE MAXIMUM SIZE IN THE DI!4 STATEMENT YOU WILL
GET AN ERROR . THE MAXIMUM SIZE LIST(VECTOR) OR TABLE(MATRIX)
ALLOWED BY THE CAI-BASIC COMPILER IN ANY ONE PROGRAM 1S A TOTAL
OF 1600 COMPUTER MECIORY SPACES .
YOU WILL NOW BE ASKED SOME QUESTIOMS :
1.) ARE THE FOLLOWING DIM STATEMENTS CORRECT,REPLY : YES OR NO

DIl A1(10)

yes

THE STATEMENT IS INCORRECT , SUBSCRIPTED VARIABLES
ARE A'SINGLE' LETTER FOLLOWED BY ONE OR TWO SUBSCRIPTS IN
PARENTHESIS.,

viM x(500),8(1,10),C(5,5,5)

no
V. SUMMARY

IN THIS LESSON YOU HAVE LEARNED HOW TO USE THE FOR/NEXT STATEMENT
AND HOMW TO MANIPULATE LISTS(VECTORS) AND TASLES(MATRICES)
BY USING SUBSCRIPTS VARIABLES AND THE DIM STATEMENT . YOU NOW
HAVE ALL THE TOOLS TO BEGIN WRITING SOFHISYICATED PROGRAMS ;
AND AS YOU WRITE MORE COMPLICATED PROGRAMS , YOU WILL FIND A
NEED FOR SUBROUTINES . SUBROUTINES ARE COMMONLY USED PRCGRAM
SEGMENTS THAT ARE USED OVER AGAIM IN OTHER PARTS OF YOUR PROGRAM
SUBROUTINES ALLOW YOU TO BRANCH TO THE COMMGNLY USED SEGMENT
AND THEN RETURN TO WHERE YOU WERE AND CONTINUE EXECUTING . THE
SUBROUTINE CAN BE'CALLED' FROM ANYWHERE IM YOUR PROGRAM . THE
GOSUB STATEMENT ALLOWS SUBROUTINES IN BASIC , AND YOU WILL BE
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INTRODUCED TO IT IN THE NEXT LESSON .

YOU WILL NOW BE GIVEN TWO OPTIONAL PROGRAMMI NG
PROBLEMS TO EXERCISE YOUR NEW TOOLS .

1.) WRITE A PROGRAM TO REVERSE THE NUMBERS IN A 10-ELEMENT LIST'X’
IN OTHER WORDS INTERCHANGE X(1) WITH X(10),X(2) WITH Xx(9), ETC.
READ IN TEN VALUES AND TEST YOUR PROGRAM BY PRINTING THE LIST
BEFORE AND AFTER .

2.) WRITE A PROGRAM TO ARRANGE THE FOLLOWING LIST IN
DECENDING ORDER : 10,30,5,15,40 . ONE METHOD OF APPROACHING THIS
IS TO CHECK THE FIRSY ELEMENT OF THE LIST AGAINST THE SECOND .
IF THE FIRST 1S NOT LARGER THEN EXCHANGE THE TWO , OTHERWISE
GO AND COMPARE THE NEXT TWO IN THE LIST. THIS PROCESS IS REPEATED
UNTIL THERE ARE NO MORE EXCHANGES TO BE MADE . A COUNT OF
THE EXCHANGES CAN BE MADE , AND WHEN THE COUNT EQUALS O THE LIST IS IN ORDER.

f {]
IF YOU WANT TO EXECUTE THESE PROBLEMS REPLY : YES ,OTHERWISE NO ,

IF YOU WOULD LIKE TO SEE A SOLUTION TO THE PROBLEMS REPLY : YES , OTHERWISE NO

DO YOU WANT TO TERMINATE YOUR INSTRUCTION SESSION ?
(REPLY : YES OR NO ) '

no

IF YOU WANT TO EXECUTE PROGRAMS AT THIS TIME
THEN REPLY : YES ; OTHERWISE REPLY : NO AND THE INSTRUCTION
Wil'. CONTINUE .

no
REPLY WITH THE NUMBER OF THE LESSON YOU WISH TO COVER
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EXECUTION BEGINS...

ews LESSON 6 wee
THIS LESSON WILL INTROUUCE YOU TO SUBROUTINES AND THE PROGRAMI4ING
TECHINQUE CALLEVU'RECURSION'.

A. SUBROUTINES

IN MANY PROGRAMS A BLOCK OF STATEMENTS MAY SE NEEDEJ ON MORE
THAN ONE OCCASION , SINCE THE REPETITION OF A BLOCK OF STATEMENTS
IS BURDENSOM , A TECHNIQUE TO ECONOMIZE ON CODING INSTRUCTIONS

CALLED A SUBROUTINE , IS PRESENTED. THE FORM OF THE SUBROUTINE IS :

GOSUB << STATEMENT NUMBER >>

RETURN

&0

EXECUTION F THE GOSUS STATEMENT CAUSES THE
COMPUTER TO TRANSFER CONTRIL TO THE STATEMENT NUMBER AFTER'GOSUB'
WHEN CONTROL 1S TRANSFERRED , STATEMENTS ARE EXECUTED SEQUENTIALLY
UNTIL A "RETURN' |5 ENCOUNTERED . AT THAT TIME , CONTROL
IS RETURNED TO THE NEXT STATEMENT FCLLOUING THL 'GOsUS’
STATEMENT WHICH 'CALLED' THE SUBROQUTINE . FOR EXAMPLE CONSIDER
THE PROGRAM SEGMENT

80

PRINT A,8,C,D,E
GOSUB 500
FOR 1=1 TO E

500 REM SUBROUTINE
LET X=A+D

LET Z=8¢C

LET R=SQR!{D)
RETURN

go
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THE SUBROUTINE CONSISTS OF A SEQUENCE OF BASIC
STATEMENTS ENDING WITH A 'RETURN' STATEMENT . THE SUBROUTINE
MAY ONLY BE ENTERED FROM A 'GOSUB' STATEMENT , AND WILL ONLY
RETURN TO ITS PROPER PLACE AFTER ENCOUNTERING A
ALL THE VARIABLES OfF THE MAIN PROGRAM ARE AVAIABLE (PASSED)

TO THE SUBROUTINE , AND VICE VERSA . THE VARIABLES IN THE

SUBROUTINE MUST BE CHOSEN CAREFULLY SO AS NOT TO ACCIDENTLY CONFLICT

OR ALTER VARIABLES IN THE MAIN PROGRAM .,

g0

THE FOLLOWING PROGRAM TO COMPUTE THE GREATEST
COMMON DENOMINATOR(GCO) OF THREE NUMBERS BY EUCLID'S ALGORI THY

WILL OEMONSTRATE A USE OF SUBROUTIHKES :

20

9999

384

REM FIND GCu OF A,d,C
PRINT 'A',tg','C’','GCD!
READ A,B,C
IF C=9999 THEN 9993
LET X=A
LET Y=i
REM G=GCD OF A,B
GUSUB 200
LET X=G
LET Y=C
REM G=GCv OF G,C
GOSUB 200
PRINT A,B,C,G
GO TO 20
200 LET Qs=iNT(X/Y)
LET ReX-QeY
IF R=0 THEN 300
LET X=sY
LET YsR
GO TO 200
300 LET G=Y
RETURN
DATA 60,90,120
DATA 38456,64872,98765
DATA 0,0,9999
END

QUTPUT PRODUCED :

A 8 c
60 30 120
56 64872 98765

GCD
30
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GOSUB STATEMENTS MAY BE NESTED TO LOGICALLY
CALL ANOTHER GOSUB , SIMILAR TO FOR/NEXT NESTED LOOPS . YOU
MUST ONCE MORE BE CAREFUL ABOUT THE STATUS OF VARIABLES BECAUSE
VARIABLES WILL BE PASSEV FROM ONE SUBROUTINE TO ANOTHER .
A SUBROUTINE THAT IS NESTED SO THAT IT CALLS ITSELF IS CALLED
RECURSION OF SUBROUTINES OR RECURSION .

$0

d. RECURSION
RECURSION 1S A PROGRAMMING TECHNIQUE IN WHICH SUBROUTINES CAN
CALL THEMSELVES .FOR EXAMPLE CONSIVER THIS PROGRAM WHICH FINDS
HE FACTORIAL OF A NUMBER USING ITERATIVE METHODS AND THEN
USING RECURSION :
REM FACTORIAL : F(N)sle2e3e,,,  ¢(N-1)2*N
PRINT'I TERATIVE SOLUTION'
PRINT'N','F(N)!
10 READ N
(F N GT 0 THEN 20
GO T0 50
20 PRINT N,
GOSUB 100
PRINT F
GO TO 10
100 RE!M ITERATIVE SOLUTIGN
LET F=l
FOR =1 TO N
LET FaFwl
NEXT | ]
REM RETURN F=FACTORIAL(N)
RETURN
50 REM FACTORIAL : F(N)= |F NsQ THEN F(N)=l
REM OTHERWISE , F(N)sNeF(N-1)
RESTORE
PRINT'RESURSIVE SOLUTION'
60 REAU N
IF 4 GT 0 THEN 70
GO TO 999y
70 PRINT N,
GO sus 200
PRINT F
GO TO 60
200 REM RECURSIVE SOLUTION
IF N GT 0 THEN 210
LET F=]
RETURN
210 LET N=N-1
REM RECURSIVE CALL
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GOsuB 200
LET NsNe+l
LET F=FeN
RETURN
DAT‘ 2, 5,‘. 6' -1
999 END
80

IN THE I TERATIVE METHOD THE FACTORIAL FUNCTION ,
F(N) , WAS MULTIPLIED BY ITSELF IN A LOOP FROM I=1-=>N . IN THE
RECURSIVE SOLUTION THE FACTORIAL FUNCTION ,F(N), 1S DEFINED
IN TERMS OF ITS FINAL VALUE . W!EN N=0 , F(N)=sl ; OTHERWISE
F(N)=sNe(FACTORIAL OF N-1) .
TO KEEP TRACK OF WHERE THE SUBSROUTINE CALLS RETURN IN RECURSION
IT HELPS TO EVISIONING A LAST-IN=-FIRST=0UT (LIFO) STACK CONTAINING -
THE ADDRESS OF THE GOSUB STATEMENTS, EVERYV TIME A GOSUB
IS ENCOUNTERED , PUT ITS ADDRESS ON TOP OF THE STACK (PUSHING
DOWN ANYTHING PREVIOUSLY ON THE STACK). THEN EVERY TIME A RETURN
IS ENCOUNTERED , RETURN TO THE TOP ADDRESS ON THE STACK (AND
POP UP THE NEXT ADDRESS ON THE STACK).

£0

TO FULLY UNDERSTAND THE CONCEPT OF RECURSION YOU
SHOULD STEP THROUGH THE FACTORIAL PROBLEM BY HAND USING THE
HELP OF THE STACK TO SEE HOW RECURSION WORKS . IF YOU UNDERSTAND
THE CONCEPT OF RECURSION YOU ARE READY TO SOLVE THIS PROBLEM :

LET X=1
GOsus 100
PRINT X
GO TO 9999
100 LET XsXel
IF X GT 3 THEN 150
GOSuUB 100
150 LET X=Xel
RETURN
9999 END

REPLY WITH VALVE OF X

109

R s




YOUR ANWER 1S INCORRECT . CONSIDER THE FOLLOWING
TABLE OF VALUES FOR X , AND ITEMS IN THE STACK(1-FIRST GOSUB, 2-SECOND GOSUB)

Xe1 STACK
1
Xe2 STACK
2 |
1
X=3 STACK
2
2
1
K=h
Xa5 STACK
2
1
X=6 STACK
1
X7
YOU SHOULD STEP THROUGH THIS
EXAMPLE UNTIL YOU UNDERSTAND THE RECURSION TECHNIQUE . HOWEVER,
KNOWING HOW TO USE RECURSION 1S NOT A REQUIREMENT FOR KNOWING
HOW YO USE BASIC , IT IS ONLY A CLASSIC PROGRAM4ING TECHNIQUE .

C. SMMARY
SUBROUTINES AND RECURSION ARE A VALUABLE ALDITION TO YOUR REPERTOIR l
OF BASIC STATEMENTS . THEY SAVE BOTH PROGRAMMER TIME AND
COMPUTER STORAGE SPACE . THE GOSUB/RETURN COMMAND AND THE OTHER
TWELVE BASIC STATEMENTS THAT YOU HAVE ALREADY LEARNED AND USED
FORM THE BASIC LANGUAGE .
THE FACILITY THATY YOU GAIN IN PROGRAMMING 3Y USING THE UASIC
LANGUAGE WILL DEPEND UPON HOW OFTEN YOU EXERCISE YOUR SKILLS.
THE LAST LESSON WILL PROVIDE YOU WITH A BRIEF SUMMARY OF THE
BASIC LANGUAGE .

80
THE FOLLOWING PROBLEMS WILL TEST YOUR LATEST SKILLS :

1. COMPUTE THE NET SALARY , RETIREMENT CONTRIBUTION
AND TAX FOR N EMPLOYEES. NET PAY=sGROSS SALARY~-RETIREMENT=TAX
USE SUBROUTINES TO CALCULATE :
A) RETIREMENT CONTRIBUTION
IF SALARY <3800 , R=$0.0
IF SALARY ($2500 , R=$10.
IF SALARY >$2500 , R=$20,

B) TAX
IF SALARY <3600 , T=$5 ; OTHERWISE
Te,03(SALARY) -
THE OATA IS:

EMPLOYEE GROSS SALARY
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ONES 3000
MITH 5500
BROWN 475
DALEY 10,500
BERRY 4300

2, WRITE A RECURSIVE PROGRAM TO SUM THE NUMBERS
FROM X TO Y . READ IN YOUR OWN DATA AND TEST YOUR PROGRAM .,

g0

IF YOU WANT TO EXECUTE THESE PROGRAMS NOW , THEN
REPLY : YES ,O0THERWISE NO

no

DO YOU WANT TO TERMINATE YOUR INSTRUCTION SESSION ?
(REPLY : YES OR NO )

no

IF YOU WANT TO EXECUTE PROGRAMS AT THIS TIME
THEN REPLY : YES ; OTHERWISE REPLY : NO AND THE INSTRUCTION
WILL CONTINUE .

no

REPLY WITH THE NUMBER OF THE LESSON YOU WISH TO COVER

B e
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EXECUTION BEGINS...
eee LESSON 7 eee

THIS LESSON SUMMARIZES THE BASIC DEFINITIONS AMND BASIC STATEMENTS
THAT YOU HAVE LEARNED IN CAiI-BASIC .

A. BASIC DEFINITIONS
1. ALPHA-NUMERIC CHARACTERS :
A) DIGITS : 0==>Y
8) LETTERS : A==>/
C) SPECIAL CMARACTERS : ee o / o = () = ' g
2. STATEMENT NUMBERS : ONE TO FOUR DIGITS (0-->9999)
3. STRING : ANY SEQUENCE OF ALPHA-NUMERIC CHARACTERS ENCLOSED
IN "SINGLE® QUOTES . EG. ‘MELP'
80
k. NUMBERS : (LIMITED TO 9 DIGITS)
A) INTEGERS : DIGITS WITH NN FRACTIONAL PART , £G, 5,7,10
8) REAL : DIGIT WITH A FRACTIONAL PART . EG, 5.0,7.31,-16.0
A NUMBER MAY BE PRECEEDED BY A SIGH (+,-) , BUT IS ASSUMED TO
8E POSITIVE IF NOME IS CIVEN .
S. VARIABLES :

A) SIMPLE VARIABLES ¢ A SINGLE LETTER , OR A SINGLE LETTER
FOLLOWED BY A VIGIT ., EG 4A,A1,B6,120

B) ALPHA VARIABLES : A SINGLE LETTER FUOLLOWED B8Y A DOLLAR SIGN (83)
EG. AS,VS

C) SUBSCRIPTED VARIAALE : (SINGLE LETTER)
(1) SINGLE SUBSCRIPY : <CCLETTER>)Y ( CCEXPRESSION)>)> )

(2) DOUBLE SUBSCRIPT : <CLETTERY) ( CCEXPRESSION,EXPRESSIOND) )
EG
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A(5),2(5,10),X(AeB, X022)

80
5. OPERATORS : (LISTED IN DECENDING HIERARCHY)

A) EXPONENTIATION
8) MULTIPLICATION
C) DIVIESION
D) ADDITION
E) SUBTRACTION

6. EXPRESSIONS :
A) SINGLE NUMBER OR VARIABLE EG. 10,-.53,D,X(1,J)
8) BUILT IN FUNCTION EG. SQR(10),TAN(.75)

C) ARITHMETIC EXPRESSION : EXPRESSIONS SEPARATED BY OPERA
AND GROUPED BY PARENTHESIS , EG, 5¢6.0 , Aee2(3eX-k)

I vy™~0 0

go
7. RELATIONS
A) GTY AGT B A GREATER THAN 8
8) GE AGEB A GREATER THAN OR EQUAL TO B
C) LY ALT B A LESS THAN B8
D) LE ALE S A LESS THAN OR EQUAL TO 8
E) NE A NE B A NOT EQUAL TO B
F) » A =g A EQUAL TO B

B. BASIC STATEMENTS
1. REM <C ANY SET OF ALPHA=NUMERIC COMMENTS >)
2. READ <C VARIABLE,....,VARIABLE >)>

3. END

80
8. LET <C VARIABLE >> = << EXPRESSION >

S. PRINT << 'STRING' OR EXPRESSION,...., 'STRING' OR EXPRESSION >>
OR SIMPLY  PRINT

6. DATA << 'STRING' OR NUMBER,....,'STRING' OR NUMBER >>
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7. RESTORE OR RESTORES
8. IF << EXPRESSION >> << RELATION >> THEN << STATEMENT NUMBER >>
9. GO TO << STATEMENT NUMBER >>

10. ON << EXPRESSION >> GO TO << STATEMENT NUMBER,....,STATEMENT NUMBER >>

11. FOR << SIMPLE VARIABLE >> = << EXPRESSION >>
TO << EXPRESSION >> STEP << EXPRESSION >>

NEXszz SIMPLE VARIABLE >>

12. DIM << LETTER >> ( << INTEGER EXPRESSION >> ) OR
DIM << LETTER >> ( << INTEGER EXPRESSICN, INTEGER EXPRESSION >> )

13, GOSUB << STATEMENT NUMBER >>

RETURN

g0

THAT CONCLUDES YOUR INSTRUCTION WITH CAI-BASIC .
HOWEVER , YOU ARE INVITED TO USE WHATEVER FACILITIES OF CAI-BASIC
YOU DESIRE AT ANY TIME . IF YOU HAVE NOT RUN PROGRAMS UNDER

THE O0S/BATCH MODE (PUNCHING YOUR OWN CARDS AND HANDING THEM
ACROSS THE COUNTER TO BE RUN), YOU SHOULD GET THE BASIC MANUAL,
TECHNICAL NOTE NR. 0211-12 , IN ROOM 1-147 TO FIND THE PROPER

JOB CONTROL CARDS REQUIRED . GOOD LUCK WITH THE COMPUTER , AND
REMEMBER I T ONLY DOES WHAT YOU TELL IT TO DC = GIGO (GARBAGE IN
GARBAGE 0UT ).

DO YU WANT TO TERMINATE YOUR INSTRUCTION SESSION ?
(REPLY : YES OR NO )

no

IF YOU WANT TO EXECUTE PROGRAMS AT THIS TIME

THEN REPLY : YES ; OTHERWISE REPLY : NO AND THE INSTRUCTION
WiLL CONTINUE . LY : NO AND THE INSTRUCTI

yes
" wsese CAIBASIC COMPILER sees
THE CAIBASIC COMPILER IS A LINE BY LINE INTERPRETER .THE BASIC
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INTERPRETER ACCEPTS STANDARD BASIC STATEMENTS , AND IT ANALYZES

EACH BASIC STATEMENT AS IT IS INPUT , AN ADDED FEATURE OF
THE CAIBASIC COMPILER IS AN EDITING AND A DEBUGGING ROQUTINE

.THAT ALLOWS THE USER TO ADD , DELETE AND CORRECT STATEMENTS ;

AND TO ZET A LISTING OF ALPHA=NUMERIC AND NUMERIC DATA USED ,
AND A TRACE OF ALL SIMPLE VARIABLES AS THEY ARE ASSIGNED VALUES

IN THE PROGRAM.
THE DEBUG FEATURE IS USED BY ADDING THE KEY WORD ODEBUG

AS A STATEMENT TO YOUR PROGRAM ,
THE EDITING MODE IS AVAILABLE TO THE USER WHEN AN EXECUTION

ERROR OCCURS AND AFTER SUCCESSFUL EXECUTION .
IN THE EVENT OF AN INPUT ERROR THE INTERPRETER WILL ANALYZE
THE ERROR AHD PRINT AN ERROR MESSAGE. IF THIS OCCURS FIND THE
ERROR ,AND INPUT THE CORRECT BASIC STATEMENT FOR THE CURRENT

LINE OF INPUT ,

(NOTE : TYPING ERRORS CAN BE DELETED BY TYPING FOUR DOLLAR
SIGNS ($$$$) ON THE SAME LINE AS THE ERROR , HITTING CARRIAGE
RETURN , AND INPUTTING THE LINE AGAIN .)

esse CAIBASIC EXECUTION ewee

INPUT BASIC PROGRAM NOW (ONE LINE AT A TIME )

let xs]
gosub 100
print x
go to 9599
100 let x=xe¢]
If x gt 3 then 150
gosub 100
150 return
9999 end

L}
D0 YOU WANT TO EDIT YOUR PROGRAM

REPLY : YES OR NO .

yes
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veee CAIBASIC EOIT MODE eeee

BY USING THE REFERENCE NUMBERS LISTED TO THE LEFT OF YOUR BASIC
PROGRAM STATEMENTS YOU MAY ADD , DELETE , OR CORRECT ONE LINE

OF THE PROGRAM AT A TIME , IN ALL EDITING THE FIRST STEP IS TO
INPUT THE PROGRAM STATEMENT REFERENCE NUMBER AND HIT THE CARRIAGE
RETURN . THE SECOND STEP DEPENDS ON WHAT EDITING YOU DO :

1, DELETE
THE BASIC STATEMENT REFERENCED 1S DELETED BY TYPING THE
LETTERS DEL

2. CORRECT
TO CORRECT THE BASIC STATEMENT REFERENCED TYPE IN THE COMPLETE
CORRECT BASIC STATEMENT .

3. ADD
A BASIC STATEMENT 1S ADDED 'AFTER' THE BASIC STATEMENT
REFERENCED BY TYPING THE LETTERS ADD1 FOLLOWED BY THE BASIC
STATEMENT . ALL BLANKS FOLLOWING THE LETTERS ADD1 WILL BE
INCLUDED IN THE BASIC STATEMENT . TO PLACE A STATEMENT 'BEFORE’
THE FIRST STATEMENT IN THE PROGRAM , USE THE REFERENCE NUMBER 0 .

LET Xe=1
GOSuUB 100
PRINT X
GO TO 9999
100 LET X=Xel
IF X GT 3 THEN 150
GOosuB 100
150 RETURN
9999 END

.|NPUT REFERENCE NUMBER NOW

WSO WVE W

INPUT EOITING NOW (DEL,BASIC STATEMSNT, A0D1....)
150 let xsxel
MORE CORRECTIONS TN BE MADE 7? REPLY: YES
OR REPLY: NO AND THE EDITED PROGRAM WILL BE EXECUTED .

yes
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1 LET Xe=1

2 Gosus 100

3 PRINT X

) GO TO 9999

H 100 LET XeXe+1l

6 IF X GT 3 THEN 150
7 Gosus 100

8 150 LET Xexel

9 9999 END

.INPUT REFERENCE NUMBER NOW
INPUT EDITING NOW (DEL,BASIC STATEMENT,ADD1....)
addl return

MORE CORRECTIONS TO BE MADE ?? REPLY: YES
OR REPLY: NO AND THE EDITED PROGRAM WILL BE EXECUTED .

no
LET Xe}
GOSUB 100
PRINT X
GO TO 9999
100 LET X=Xel
IF X GT 3 THEN 150
GoSus 100
156 LET XeXel
RETURN
9999 END
7
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S S AT

DO YOU WANT TO EXECUTE ANOTHER PROGRAM
REPLY : YES OR NO .

D0 YOU WANT TO TERMINATE YOUR INSTRUCTION SESSION ?
(REPLY : YES OR NO )

. yes
R; T=6,99/23.96 15.56.004
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