PRQIECTS

KEYBOARD PRACTI CE, COMPUTER ARI THVETI C, DI SPLAY DESI GN

1 Type the follow ng programexactly as shown. At the end of each |ine,
press the RETURN KEY. If you make a mi stake while typing a |line use the
DELETE key to rub it out and retype the correct characters. Note that this
program has several deliberate spelling errors. Do not attenpt to correct
themas you will be required to nake the necessary corrections using the
edit facility after the whol e program has been typed:

90 CLS

100 PRI NY "MJLTI PLI CATI ON TABLE" <- Shoul d be PRI NT

110 PRI NT

120 LET C = O

130 | NPUT " YOOR NUMBER PLEASE ": N <- Shoul d be YOUR

140 LET C=C + 1

150 PRINT C "MJLTIPLIED BY ";N." =":C+ N <- Should be C* N

160 |G C = 12 THEN 190 <- |G should be I|F AND 19
0

shoul d be 180
170 GOTO 130 <- Shoul d be GOTO 140
180 END

The program coul d be edited by sinply typing conplete repl acenent
i nes but nost conputers have an edit facility and followi ng are the
actions to be taken on an Acorn m croconputer:
a) Line 100 - use the "arrow edit keys to position the cursor under
the 1 of the 100.
b) Press COPY a nunber of tinmes until 100 PRINY is displayed at the
bottom of the screen.
c) Press DELETE once to produce 100 PRIN and then type T.
d) Press COPY until the remainder of |line 100 appears. Now press
RETURN
This line has now been corrected and is the new line 100. Although the
old Iine 100 is still displayed on the screen, it no |onger exists! The
| ast version of a line edited or retyped is the version that the conputer
uses. To check this, type LIST and you will see the new version of the
program Continue the editing procedure to correct the renmai ni ng m st akes.
When you are sure that no further m stakes exist, type RUN [ RETURN] to
execute or 'run' the program After you have finished with the programtype
NEW [ RETURN] to clear the programfrom nmenory.

2. If A=3, B=2and C = -2, what are the values of the follow ng
expr essi ons:
a) A+ Bl2 b) 15/A + B c) A(B* 2) - C d B2 - A
e) (A+1)/B* C f)y AA\B* C g (A+ B)/2 h) 16/ B
3 Rewrite the followi ng 'al gebraic' expressions in BASIC
a) X+ Y2 b) X+ Y- 4 c) XY + 6 d) X2
e) (D- B - A f)y (A- B)(C- D2
4 Convert the foll ow ng exponential nunbers to deci mal nunbers:
a) 23.9415E+8 b) 975. 6134E-6 c) 1.1E+6 d)
0. 99179E- 2
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5 VWhat are the errors in the foll ow ng BASI C expressions:
a) AB by X * - Y c) ((A+B/(C+ D"

6 Design a tabular display with a title and headers which will show the

results of 4 tests taken and the average mark obtai ned, by each of 3
st udent s.

7 Design a display to present all of the relevant information about your
| ast (inmaginary) electricity bill.
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8 Type in and execute the Tenperature Conversion programon page I11-3
of ' BCP' .

9 Using the conputer in Direct Mbde, type in the statenments on page |V-1
of 'BCP' and check the result obtained.

10 Type in and execute the programat the top of page |1V-2 of 'BCP .
Modify line 50 to include your nane.

NUVERI C VARI ABLES, LET, PRI NT

11 Type in and execute Lists 1 to 7 in '"BCP' as required. Do not include
Li st 3a on page VI-8.

12 Trace (desk-check) the follow ng program Determ ne how the vari abl es
change and what woul d be printed by the program

90 CLS

100 LET T =5

110 LET X =T + 6 After you have 'desk-checked' this program
120 LET Zz = (X + 1)/2 type it in, execute it and check your
130 LET Zz = Z + 1 answer s agai nst those supplied by the

140 PRINT T, X, Z conput er.

150 END

13 The followng 3 lines are the beginning of a programto determ ne the
squares and cubes of 3 nunbers stored in variables A, B and C. Conpl ete the
program desk-check it and then inplenment it on a conputer. The display
produced shoul d be as shown and the val ues displayed for SQUARE and CUBE
shoul d be derived by the program

The Di spl ay:
10 CLS
20 LET A= 5 NUVBER SQUARE CUBE
30 LETB=7 ------ a----- ----
40 LET C = 9 5 ? ?
50 ....... 7 ? ?
9 ? ?

14 Wite and execute a programto produce the follow ng display. Al
val ues shoul d be stored as variables, say L1, W, L2, W2, and the AREA
results, Al and A2 should be derived by the program Use comma zoning or
the TAB function where applicable.

RECTANGULAR AREAS

LENGTH W DTH AREA
20 8 ?
17 9 ?
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15 Wite and execute a program which will convert 3 Fahrenheit
tenperatures, 60, 70 and 80, stored in variables F1, F2 and F3 into their
correspondi ng Centigrade equivalents, Cl, C2 and C3. The general conversion
expression required is C=5/9 * (F - 32). Screen output should be based on

t hat shown on page Il11-1 of 'BCFP

Projects



PRQIECTS

16 Using the TAB function, wite and execute the programlines which wll
produce a screen output simlar to the foll ow ng:

CAR MAKE TI ME TOTAL COST COST
OR MCDEL OMNNED OF REPAI RS PER YEAR

17 Usi ng your design fromproject 6, wite the programlines to produce
t hat di spl ay.

18 Wite and execute a programwhich will display the radius and area for
each of 3 circles having radii, RL, R2 and R3, of 2, 4 and 6 cns. The
di splay should include a title and headers. The area of a circle is given
by the general expression, A= _ * R'2, where Ais the area,

= 3.14159 and R the radi us.

19 Wite and execute a programwhich will determ ne the nunber of tins of
paint required to paint a factory chimey, 20 neters high and 2 neters in
di aneter. Assune that each tin of paint will cover 9 square neters. The

surface area of a cylinder (chimey) is given by the expression, A =
3.14159 * D* Hwhere Ais the surface area, D the dianeter and H the
hei ght .

When you have the programrunning correctly, add the necessary |ines
to find the cost of the job if the price of each tin of paint is £5.50!

STRI NG VARI ABLES, | NPUT, GOTO

20 Type in and execute Lists 8 to 23 in 'BCP as required.

21 Consi der and desk-check this program

10 LET S = 85 This programis an infinite | oop
20 LET C = 45 a) When the programis first
30 PRINT "THERE ARE ";S;" SEATS AVAI LABLE" run, if 4 is INPUT at line
40
40 | NPUT "HOW MANY SEATS REQUI RED "; R what will be the value of S
50 LET T=R* C after line 60 has been
60 LET S =S - R executed and what value wl|
70 PRINT "COST OF TICKETS = "; T be printed for T at line
707?
80 PRI NT b) After line 90 has been
90 GOTO 30 executed, what wll be
printed by Iine 30 on the
second pass?
c) The second tinme through, if 6 is INPUT at |line 40, what wll be
printed by line 70 and what value wll S have after the two
passes?

To check your results, execute the program and enter the val ues
suggested in a) and c). There is a basic error in this program
it
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will allow a situation to arise which should not be allowed to
arisel What is this situation?

22 Consi der the program segnent you have witten for project 17. Add
further lines (positioned before this segnent) to allow a students nanme and
four test marks to be I NPUT, the average mark to be determ ned, and these
details to be correctly printed under the rel evant headers. Wen this part
of the programis running correctly, add the necessary lines to allow a
further 3 students nanes and marks to be I NPUT and re-execute the program
Note that the INPUT |ines should be at the front of the programand the
output (PRINT) lines should formthe |ast part of the program
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23 Wite and execute a programto produce and output an address '| abel
on the screen. The information to be INPUT conprises 7 itens; first nane,
| ast nane, house nunber, road or street, town, county and postcode. The
address 'l abel' should take the following form for exanple:

KENNETH BROWN, Not e the punctuation that has to be
27, LATHAM ROAD provi ded by the program when the
BEXLEYHEATH, KENT. DA16 5FG 'l abel' is output!
24 Wite and execute a programthat will ask for the date, an enpl oyees
name, hourly rate of pay and the nunmber of hours worked and which will the

output to the screen a suitable wages slip. Use your imagination to create
the wages slip and incorporate any other details on it that you think
fitting. Note that dates may be INPUT as strings in the form DD MM YY, that
is 25/12/91.

25 The following is an "invoice' froma freight conmpany for the transport
and delivery of a crate:

SUPERFAST FREI GHT 01- 303-8765 The capacity charges is £3 per
cubic nmeter and the wei ght
CRATE CAPACITY: 8 CU. MIRS £24.00 surcharge, £1.50 per kil ogram

VEEI GHT SURCHARCE: 3 KG 4.50 Wite and execute a programt hat
will allow the |l ength, wdth and

TOTAL TRANSPORT COSTS £28. 50 hei ght of the crate and its
wei ght to be I NPUT and which will

YOUR EARLY REM TTANCE APPRECI ATED t hen di splay such an invoice on

--------------------------------- _ t he screen.

26 Wite and execute a programto determ ne the cost per mle travelled
fromINPUT' s of the nunber of mles travelled, the nunber of gallons of
petrol used and the price per gallon of petrol. Include in the output a
title and headers showing clearly what the programis doing.

27 Wite a programwhich will display a table of conversion between 3
tenperature scal es, Fahrenheit, Centigrade and Reanmur. The table should
include a title and headers for each tenperature scale. The tenperature
| NPUT fromthe keyboard will be in degrees Fahrenheit and this nust be
converted using the follow ng expressions to provide the Centigrade and
Rearmur equi val ent s:

CENTI GRADE = (FAHRENHEIT - 32) * (5/9) REAMUR = CENTI GRADE *
(41 5)

28 Modi fy the program produced for project 19 so that the data required
by the programis INPUT fromthe keyboard. The follow ng are the itens
concerned: the chimey height, the chimmey dianmeter, the area covered per
tin of paint and the cost per tin of paint. Note that this programw ||

i nvari ably produce a result like, for exanple, 15.78765 for the nunber of
tins of paint required to do the job. If this was real life, you would
actually buy 16 tins of paint. In this version of the programyou may use
the follow ng statenent to obtain the correct value for the nunber of tins
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of paint, assumi ng that the nunber derived by the programis stored in
nunmeric variable TP:- LET TP = INT(TP) + 1. This statenent will 'integer’
the value and add 1. For exanple, if the result were 15.78765 this would be
integered to give 15 and then 1 woul d be added!
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29 Wite and execute a program to output a sinple telephone bill. Your
program shoul d I NPUT, the nanme of the custoner, the custoners address, the
t el ephone nunber, the previous and the present neter readings. Assune a
cost of 5 pence per unit used and a quarterly rental charge of £12.00. VAT
must be added to the sub-total to give the total anmount due. The 'bill’
out put should | ook sonething Iike the follow ng exanpl e:

------------------------------------ <- 'Line' across screen.

BRI TI SH TELEPHONES PLC <- Nane of tel ephone conpany.
CUSTOMVER  F BLOGGS 0224- 61613 <- Custoner name and tel. no.
ADDRESS: 32 THE BROADWAY, <- Custoner address.

OXFORD

PREVI QUS METER READI NG 21794 <- Ad nmeter reading.

CURRENT METER READI NG 21936 <- New neter reading.

CALLS: 142 UNITS AT 5P PER UNIT £ 7.10 <- Derived from neter
r eadi ngs.

QUARTERLEY RENTAL CHARGE £12. 00 <- Standard charge.

SUB- TOTAL £19.10 <- Cost + Standard charge.

VAT AT 17.5% £ 2.86 <- VAT = (Sub-total * 17.5).

TOTAL NOW DUE £21.96 <- Total = Sub-total + VAT.

DATA, READ, | F-THEN

30 Type in and execute Lists 24 to 30 in 'BCP' as required.

31 Trace the follow ng program segnent. Wat will the values of A B, C
D and E be after execution?

200 READ A B, C Now substitute the lines below Wat wll

210 READ D, E, A happen when the programis executed?
220 READ E

800 DATA 4,7,32,16 800 DATA 15, 32,45

810 DATA 21,8,9 810 DATA -88,17.9, 99

32 Wite and execute a program havi ng DATA statenments containing a

bat smans nanme, nunber of innings, runs scored. For exanpl e DATA BOTHAM
21,467. The program shoul d have 5 such DATA statenents and shoul d di spl ay
this information in a tabular formwith a title and headers and shoul d

i ncl ude the batsnmans average score.
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33 Wite and execute a programwith a title and headers having 5 DATA
statenents containing the follow ng type of information

DATA M LK, 17, 19 These itens represent a product nane, its old
DATA EGGS, 54,43 etc.... price and its new price.

Your program shoul d output a four colum table showi ng the product,
old price, new price, price change. The price change shoul d be derived by
t he program and shoul d show a change as, for exanple, "UP 2', 'DOWN 11'.
Page XVI1I1-1 of 'BCP shows the ABS statenment which nmay be used to ensure
that negative values (DOM in price) are printed wthout the m nus sign!
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34 Wite and execute a programthat will display the anounts of Buil ding
Society interest earned on suns from£100 to £1000 in steps of £100. The
out put should have a title and headers and shoul d show the total investnent
after one year assum ng no wthdrawal s have taken place. Initially, the
program shoul d request an I NPUT fromthe keyboard of the current interest
rate (1) and should then go on to display the table. Note that interest
shoul d be entered as say, 11 for 11% and when using this figure within the
programto cal culate interest earned, it should be represented as |/ 100!
Following is the style of output required, this exanple assunmes an input of
10% was made for the current interest rate:

BUI LDI NG SOCI ETY DEPCSI T ACCOUNT <- Title.
CURRENT | NTEREST RATE = 10% <- |Indicate current rate.
AMOUNT | NTEREST TOTAL AFTER <- Headers underli ned.
DEPQCSI TED EARNED ONE YEAR
100 10 110 <- The val ues 100, 200, 300
etc
200 20 220 <- up to 1000 are contained in
a

<- DATA statenent. Interest
earned and total after 1 year
1000 100 1100 <- is derived by the program

35 The following is a list of enployees and their hourly rates of pay:
SM TH, 2. 89, READ, 1. 56, W LLI AMS, 2. 05, DREW 1, 15, BROMW, 3. 84

Wite this list in a DATA statenent and conpl ete the renai nder of the
programthat will allow you, the enployer, to search the list for a nanme
whi ch you have I NPUT, read the associated hourly rate of pay and fromthe
nunber of hours worked (I NPUT), find the enpl oyees gross wage for the week.
The output fromthe program should be in the formof a sinple wage slip
(display). Note that for a nane to be 'found', the INPUT nust be an exact
match with the name in the DATA list. In your program allow for the fact
that a nanme nmay be entered wongly or indeed, for the fact that the nane
requested does not exist in the DATA list. Do this by arranging for the
programto display ' NAVE NOT FOUND if either of these situations arise!
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36 Following is a list of marks scored by ten students in a computing

exam
JOHN JONES 56 PAT WOODS 86 JILL FI SH 50
KEN W LLI AMS 79 PETER DREW 27 FRED BLOGGS 67
LEN SM TH 38 PAUL BROMWN 40 Bl LL HAYLES 21
ANN SM TH 62
Grades for this exam are awarded as fol |l ows:
0 - 39 FAI L 60 - 79 CREDI T
40 - 59 PASS 80+ DI STI NCTI ON
Wite and execute a programwhich will provide an output simlar to

the follow ng, the decisions as to what grade is to be awarded bei ng nade
Wi thin your program (I F-THEN st atenents):

COMPUTI NG EXAM NATI ON 1991

NANVE MARK GRADE

JOHN JONES 56 PASS

KEN W LLI AVS 79 CREDI T etc ......... for all 10
st udent s!

37 Usi ng DATA statenents to contain the name of ten countries and their
capital cities, wite a quiz programwhich will ask, '"WHAT IS THE CAPI TAL
OF XXXXXX?', and which will then check the answer agai nst the correct
answer. lncorporate in your programa neans of counting the nunber of
incorrect answers given and allow the correct answer to be di spl ayed when
this occurs. The nunber of incorrect answers should be displayed at the end
of the quiz!

38 A small engineering conpany mekes bolts and the | ength of each bolt
has to be carefully checked before dispatch. Any bolts which fall outside
the length limts of 10.90 mmto 11.15 nmm nust be returned to the process
line for nmelting and remaking. Following is a list of ten bolts selected at
random f or checki ng purposes:

10.91, 10.98, 10.83, 11.16, 11.15, 10.90, 11.00, 10.91, 10.92, 11.15

Wite and execute a program having these lengths stored in a DATA
statenent. The program nust check each length, determine if it is within
the limts permtted, and provide the follow ng style of output:

RANDOM CHECK - BCOLT LENGIH

LIMTS 10.90 - 11.15 MV The program should finally print
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(not shown) a nessage indicating

SAMPLE 1 10.91 K t he nunber of bolts rejected
and

SAMPLE 2 10. 98 K t he percentage which passed the

SAMPLE 3 11.16 REJECT  check.

etc ...........

RESTORE, MULTI STATEMENT LI NES

39 Enter and execute List 32 on page XI-1 of 'BCP . Then apply the
nodi fi cati ons suggested on page Xl-2 and re-execute.
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40 Trace (desk-check) the follow ng program and determ ne what shoul d be
printed by lines 140, 170 and 190. Then type the program execute it and
check your answers!

100 DATA 4,5,7,3,2,1,3,8,4,6,7,9 160 READ H, K
110 READ A/ B, C D 170 PRI NT; H, K

120 READ A/ B, C, D 180 READ L, M N, O P

130 READ E F, G 190 PRINT; L, M N, QO P
140 PRINT; E, F, G

150 RESTORE

41 Find the errors, if any, in the follow ng associ ated pairs of DATA and
READ st at enent s:

100 DATA 4,9,6;34.8 300 DATA 45. 98, 56. 12, A+4, 54
110 READ A/ B, C D 310 READ M N, QO P, Q

200 DATA W LLI AMS, SM TH, BROAWN, READ 400 DATA BRADNAN, 45, EDRI CH, 78

210 READ A B, C D 410 READ S1, B1$, S2, B2$

42 Modi fy project 35 to permt repetitive operation (infinite | oop) and
to take into account the requirenent that if an enpl oyee works for nore
than 35 hours then the hours in excess of 35 are paid at tinme and one half
the normal hourly rate. The output for the wages slip should be nodified to
show t he nunber of hours worked (normal tinme) and the amount earned, the
nunber of hours worked (overtine) and the anount earned, and the total
gross wage for the week.

43 Wite and execute a programthat will provide a currency conversion
facility. The program shoul d request the custoners nanme, account nunber,
country to be visited, the amount (sterling) to exchange and the date.
Details of countries, their currencies and the exchange rates shoul d be
contai ned i n DATA statenments.

The output style should be something |like the follow ng and the
program shoul d be repetitive in operation.

---------------------------------- Here are some DATA itens:
NORWAY, KRONER, 10. 82

BANK OF VEELLI NG PLC. FRANCE, FRANCS, 11. 70
SW TZERLAND, FRANCS, 3. 80

FOREI GN EXCHANCGE DEPT 23/ 06/ 91 BELGA UM FRANCS, 7. 75
AUSTRI A, SCHI LLI NGS, 29. 65

CUSTOVER: MR J READ SWEDEN, KRONE, 10. 46

ACCT NO 1234536 SPAI' N, PESETAS, 185. 50
| TALY, LI RE, 2330

COUNTRY TO BE VI SI TED: YUGOSLAVI A YUGCOSLAVI A, DI NARS, 85

AMOUNT | N STERLI NG £100 PORTUGAL, ESCUDCS, 141

AMOUNT | N DI NARS: 8500 HOLLAND, GUI LDERS, 4. 66
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DENVARK, KRONE, 14. 62
RECEI VED WTH THANKS ............. GERVANY, MARKS, 4. 22

44  Wite and execute a program having 5 or nore DATA entries simlar to
t hat which foll ows:

DATA SM TH, JOHN, 145, BELMONT ROAD, ERI TH, KENT, DA17 5FJ

The 7 itenms in each DATA statenent nust fall into the follow ng categories,
Last Nane, First Name, House Nunber, Road or Street, Town, County,

Post code. The program should allow for each itemin each DATA statenent to
be searched for the occurrence of a '"target string" which has been | NPUT
fromthe keyboard. If that target string is found (EXACT MATCH), the
program shoul d out put the whol e DATA entry concerned in the format
suggested for project 23. Note that any of the follow ng target strings
woul d result in such an output for the above exanpl e DATA statenent; SM TH,
ERI TH, KENT, BELMONT ROAD etc.
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COUNTERS

45 Enter and execute Lists 33 to 38 in '"BCP as required. (See also
proj ect 46.)

46 Add the necessary programlines to List 37 so that the nunber of
drinkers is al so displayed.

47 Trace the follow ng program For what purpose are the variables S and
N bei ng used? What does the program do?

200 LET S = O 340 PRI NT X

210 LET N = O 350 GOTO 300

300 READ X 400 LET A = S/N

310 IF X = -99 THEN 400 410 PRINT; A

320 LET S = S + X 420 GOTO 999

330 LET N= N+ 1 800 DATA 4,9,7,5.4,2.9,1.98,45, 23,-99

48 A traffic survey is being carried out in your locality. Wite a
programwhich will allow the person responsible for the counting of the
vehicles to signify the passing of each of the various vehicles concerned.
The program shoul d be arranged so that when for exanple a car passes, the
letter 'C wll be typed (followed by RETURN) to record the passing of this
vehicle. '"L' will represent alorry, 'M a nmotor cycle, '"P" a pushbi ke and
"B a bus. The INPUT statenment will be used to obtain this information.

The program should count the nunber of entries for each type of
vehi cl e and when term nated, should present the follow ng information:

Date, Start Tinme and Finish Tine
The nunber of each type of vehicle and its percentage
The total nunber of vehicles passing during the survey period.

Note that the programnust allow for a date, start tinme and finish
tinme to be "INPUT', and you should arrange for the survey to term nate when
an X is input instead of either a C L, M P or B. You should guard agai nst
invalid inputs, that is the entry of any letters other than C, L, M P, B
or X. If you feel able, try sonme of the suggested expansions of this
project in the answers section.
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49 The following is a list of the md-day tenperatures recorded on the
roof of the London Weat her Centre during June 1991. The figures are the
t enperatures neasured in degrees Fahrenheit:

58, 62, 62, 65, 61, 55, 51, 50, 58, 66, 72, 72, 76, 75,69, 71, 70, 75, 77, 79, 83, 85, 72, 65,
59, 57, 60, 64, 65

Wite and execute a programwhich will present a report sonething |ike
the follow ng noting that the tenperatures nust be printed in degrees
Centi gr ade.

LONDON WEATHER CENTRE
M D- DAY CENTRI GRADE TEMPERATURES

MONTH: JUNE 1991 The day nunber shoul d be
derived by the program
DAY 1 14. 4
DAY 2 16. 6

DAY 3 16. 6 It will not be possible to
: di splay the whole of the report
: on the screen at once. Arrange
etc ... to DAY 30 for the first part to display
—=====—====—=—=—=—=—=—=—=—=—=—=—=—=—==—============== gnd t hen the fi nal part
foll ow ng key depression. Also,

AVERAGE DAI LY TEMPERATURE: ? consi der the nodifications
H GHEST DAI LY TEMPERATURE: ? required to output the report
LOVNEST DAI LY TEMPERATURE: ? to a printer.

50 Wite and execute a programwhich will simulate a shop till or cash

regi ster. The program shoul d present a display/receipt (on the screen)
simlar to that below. Note that the receipt has a title (shop nane), a
date and that a customer nunber is included. Al so, each itemon a
particul ar receipt is nunbered. The recei pt should provide a total cost for
the custoner, the cash tendered and the change to be given.

At the end of the day, the program should produce an 'End O Trading'
report.

A suggested di splay/receipt for a custoner's purchases i s shown bel ow

JOE' S SUPERSTORE LTD The date nmust be INPUT at the
15TH JUNE 1991 begi nning of the day and is
used on each receipt thereafter.
CUSTOVER NUMBER 1 Cust omer nunbers and Item
| TEM 1: 2. 34 nunbers are derived by the
| TEM 2: 1.80 program
| TEM 3: 0. 50
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TOTAL: 4.64
TENDERED: 5.00
CHANGE: 0. 36 Change is derived by the program

THANK YOU FOR YOUR CUSTOM
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Having dealt with the first custoner, the program should ask if there
are any further custoners (ANY MORE CUSTOVERS Y/ N?). If so, the
di spl ay/recei pt for the next custoner should be presented as foll ows:

JOE' S SUPERSTORE LTD
15TH JUNE 1991

CUSTOVER NUMBER: 2
| TEM 1:

| f however, the days trading is finished, an end of trading report
simlar to that bel ow shoul d be present ed:

JOE' S SUPERSTORE LTD

END OF TRADI NG REPORT
15TH JUNE 1991

NUVBER OF CUSTOMERS: ? Total nunber of custoners served

TOTAL SALES : ? shoul d be counted by the
program

VAT PAYABLE : ? VAT is the anount to be repaid

by
t he shopkeeper.
BALANCE : ? BALANCE i s the remainder after
---------------------------------- repayment of VAT.

When the programis executing correctly, consider what nodifications
you woul d make to provide a hard copy of the custoner receipt and the end
of trading report.

LOOPS, THE FOR- NEXT STATEMENT
51 Enter and execute Lists 39 to 50 in 'BCP as required.
52 Modify List 36 (page XI11-2 in "BCP') to operate with a For-Next | oop.
53 Wite and execute a program having a For-Next |oop to:

a) Print a row of 30 asterisks across the screen.
b) Print a colum of 10 asterisks down the screen

54 Comment on the errors in the follow ng segnents of code:
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a) 10 FORIl =10 TO 1 b) 10 FOR1 = 1,3
20 FORJ = 1,4
c) FORI =1 TO 25
LETI =3 * 1 + 4 d) 100 FOR T = 2 TO 26 STEP
-2
NEXT |

55 Wite and execute a program having a For-Next |oop to sumthe nunbers
from1l to 100. (See also Project 56.)

56 Wite and execute a program having a For-Next |oop to sumthe nunbers
in a range supplied by the conputer operator.

57 Wite and execute a program having a For-Next |oop to sumthe squares
of the even nunmbers fromO to 50.

Projects



PRQIECTS

58 The tabl e bel ow shows the seasonal trends in the sales of one product

taken over six years. Wite and execute a program having a For-Next loop to
present this table on the screen, and to cal culate and di splay the average

sal es for each quarter.

YEAR QUARTERS
1 2 3 4

1976 46 57 60 55
1977 45 56 62 54
1978 51 58 65 54
1979 49 59 61 53
1980 52 60 59 53
1981 53 59 64 54

59 Comput ers can supply random nunbers. The following two statenents wl|
general ly provide a random nunber between 1 and 6, dependi ng upon the
conmputer you are using. Try both of these statenents on your conputer to
find which one works correctly:

100 T = RND( 6) 100 T = I NT(RND(1)*6) +1
110 PRINT T 110 PRINT T
When executed, a random nunber between 1 and 6 (inclusive) wll be

stored in variable T. If the statenent is then re-executed, a different
nunber m ght be produced. This ability to provide a randomresult nay be
used for sinulations and ganes of chance such as dice throwing or the
sel ection of a particular nunbered question from anongst a series of
nunber ed questi ons.

Wite and execute a programwhich will supply two random nunbers (Rl
and R2) and which will then ask for the sumof these nunbers to be input
fromthe keyboard. If the answer input is wong then a nessage to that
ef fect should be displayed together with the correct answer. A correct
answer nerits a 'VWELL DONE' nessage!

When this part of the programis working correctly, convert it to ask
ten questions. Use random nunbers between 1 and 100. This final version of
the program should also indicate at the end of the test how many incorrect
answers were given to the ten questions asked.

60 The followi ng table represents the nunber of cars sold at a garage
over a period of six nonths.

MONTH CARS SOLD
1 5 Wite and execute a programto display this
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2 4 tabl e and provide a bar chart sonething
3 7 like the following to illustrate sales in
a
4 9 graphic form Car sales figures should be
5 8 stored in an array.
6 6
The bar chart:
0....5....10 SALES

1 !*****

2 I o*xkx Graphi c synbols nay be

3 [ Hoxokkoxkx used instead of asterisks

4 Pk kok okok ok ok x if you feel able.

5 !********

6 !******

MONTH
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61 Wite and execute a programto use the conmputer as a teaching nmachine
for conputer aided |earning (CAL). The subject is the dates of historical
events and ten questions are to be asked relating to these events. The
student is invited to type in the date associated with an event, if the
date is wong the question is to be repeated to give the student a second
chance to give the correct answer. If the date is still wong after the
second attenpt, the correct answer should be displayed and the next
guestion asked. For every correct answer the student should be awarded one
point and at the end of the test the points score should be displayed. The
following is a list of events which nmay be used:

Battl e of Hastings 1066

Magna Carta signed 1215 After successful inplenentation

Start of Black Death 1348 of the program consider what

Def eat of Spani sh Arnmarda 1588 nodi fi cations nust be nade so

Cvil War in Britain 1642 that nore help can be given to

Geat Fire of London 1666 the student if the first
answer

Start of French Revolution 1789 is wong. For exanple, a
nessage

Start of Boer War 1899 such as ' THE CORRECT DATE I S

Accession of Elizabeth 11 1952 EARLI ER (or LATER) THAN YOUR

First Man in Space 1961 ANSVWER m ght be used.

62 Consi der a set of childrens wooden buil ding bricks, each brick being a

different colour. If two bricks are placed side by side they will forma
pattern. Change the position of one brick and a second pattern will be
f or med.

i.e. RED YELLOW YELLOW RED

Thus, the nunber of patterns that can be fornmed using two bricks is
two, (1 * 2). If three bricks are used, the possible patterns are:

RED YELLOW GREEN RED GREEN YELLOW
YELLOW RED GREEN YELLOW GREEN RED
GREEN RED YELLOW GREEN YELLOW RED

Therefore, the nunber of patterns that can be formed with three bricks
is 6, (1*2*3). Wth four bricks the nunber of patterns is 24, (1*2*3*4),
and so on.

From these results you can deduce that the nunber of patterns is
al ways the product of the nunbers (integers) from1 to the nunber of bricks

concer ned.

Wite and execute a programthat will display a table of the nunber of
patterns that can be formed as the nunber of coloured bricks increases fronm
3 to 9.
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ARRAYS
63 Enter and execute Lists 51 to 55 in 'BCP as required.

64 Comment on the possible errors in the follow ng program segnents:

10 DI M A(12) 10 DIM X(1) 10 DI M V( 10)

20 FOR| =1 to 50 20 LET X1 = 3.4 20 FOR| =1 TON
30 I NPUT A(1) 30 LET X2 = 14 30 READ V(1)

40 NEXT | 40 LET X3 = -73 40 NEXT J

50 DATA RED, GREEN, BLUE

65 Wite and execute a programto read the follow ng nunbers into an
array nanmed A. The program should then copy the nunbers in array A into
array B so that B contains the nunbers in reverse order. The nunbers are:

2,4,6,8,10,12, 14,16, 18,20. The program should output the contents of
both arrays to the screen.
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66 Devise a programto input (singly) each of the letters formng a word
and store each letter in a cell (conpartnment) of a string array named V.
The program should then count the nunber of vowels in the word and out put
t he val ue of the count.

67 The prices of five different articles are stored in an array as shown:

PRI CE 20 15 16 18 14 (Price for one of each product)
PRODUCT CCDE 1 2 3 4 5 (This is the array
conpart nment)

Articles are referenced or priced by neans of their product code. If
for exanple, the array used is named A, then the price for product code 1
woul d be found in A(1). In other words, the product code is the subscript
val ue.

Wite and execute a program which will request fromthe keyboard
operator the product code and the nunbers of that article sold. The progran
shoul d then cal cul ate and output the cost of the sale. The program shoul d
be repetitive in operation and should only term nate when an invalid
product code is entered.

68 Wite and execute a programwhich will allow 15 nunbers to be input
fromthe keyboard and stored in an array naned A. The program shoul d then:

a) Copy all even nunbers into array B and odd nunbers into array C.
b) Sum the even nunber array and find the average.
c) Sumthe odd nunber array and find the average.

Arrange for the programto output full details of the array contents
together with the sunms and average of arrays B and C.

69 The following Iist represents a product and the nunber of units in

stock. Wite and execute a programwhich will read this information into
two arrays, P$ and S. Devise a procedure such that when the nane of an iten
is input fromthe keyboard, the product array will be searched and when a
mat ch is found, the nunber of units in stock will be displayed:

Fi sh Fingers 32 Haddock Slices 86

Beef bur gers 94 Hanbur ger s 128

Sausage Rol |I's 67 Peas 142

Beans 27 Carrots 17

Sprouts 56 Chi ps 46
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The program shoul d be repetitive in operation and should term nate
when XXX is input for the product name. You nust guard against invalid
i nputs! When the programis operating satisfactorily, consider what
nodi fi cations nust be nade so that the nunber in stock can be adjusted by
t he conputer operator.

70 Wite a programwhich will sinmulate the throw of a single die 100
times. The program shoul d provi de output (screen) of the follow ng nature
together with a bar chart illustrating the result of the throws in a sinple
graphic form possibly simlar to that bel ow, or better!

NUVBER 1 WAS THROAN 18 Tl MES 0 5 10 15 20 25 30
NUVBER 2 WAS THROAN 15 Tl MES ! ! ! ! ! ! !
NUVBER 3 WAS THROAN 21 Tl MES NERERRRRNERERRNENRRARARENENERY
NUVBER 4 WAS THROAN 12 TINES ~ 1  *xsxsxsxsxsxsxsxsx

NUVBER 5 WAS THROAN 17 TINES 2 [*»xsxxsxsxxxxxx

NUVBER 6 WAS THROAN 17 TINMES =~ 3 [ **essssxsxsxsxsxssrssx

4 | ********k*k*x*%
5 | ******ddhkdx*xr*hkix*k

6 | ******ddhkdxx*hhkk*k
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ARRAYS & SORTI NG

71 Wite and execute a programwhich will permt the entry of ten names
fromthe keyboard and will then

a) Print the original |ist.
b) Print the list sorted into al phabetical order.
c) Print the list in reverse al phabetical order.

72 Project 44 involved a search routine which allowed nanes, addresses
etc. to be searched for and di spl ayed by neans of a sinple global search
(all data itenms searched). In actual practice, this sort of search would
prove to be inefficient and slow |If an address is required, the program
should sinmply search the list for say the name entry only and provide al
necessary details fromthis single-category search. Consider the nenu

bel ow.

ADDRESS FI LE

1 LAST NAME SEARCH <- Find entry by |ast nane
2 TOM SEARCH <- Find entry by town

3 SORT & DI SPLAY ADDRESS LI ST <- Display sorted file

4 TERM NATE PROGRAM <- End program execution

OPTION (1-4)? <- Ask for nmenu option required

(by neans of an I NPUT statenent)

Wite and execute a programto provide the facilities nmentioned above
using a nmenu as shown. For the purpose of this project, the nanmes and
addresses will be held in DATA statenents such as that which follows and
these nust first be READ into the required nunber of single-dinension
arrays (5) before the nenu is displayed:

DATA "SM TH, "JOHN", " 34, AVONDALE RQAD, ", "VELLI NG', " KENT"

Note that the DATA itens are enclosed in quote marks to allow the use
of enbedded conmas (commas which formpart of the DATA itemas in the house
nunber and street nanme conponent). Use 5 DATA statenents in your program

In the conputing profession, this type of programwould fall into the
category known as 'Dat abase'. Database prograns invariably read in data
froma 'Data File' and do not use DATA statenents for storage as such. On
initiation, the data would be read, typically froma disc file, directly
into arrays. Another nmethod known as random or rel ative access never reads
the whole of the data into nmenory but accesses the disc directly when the
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data is required. Wichever nethod is used, the ability to nodify file
entries is always built in.

Consi der what changes woul d be required to your programto all ow
record nodification (for exanple a change of address). This would normally
be done having searched for and found the entry in question. If you have

time, introduce these changes but bear in mnd that each tinme your run
the programthe DATA list will be read in '"as was', since any nodification
to records will only affect the array entries concerned during that
particular 'run' of the program and not the DATA statenents which form part
of your program (The DATA statenents thenselves could be nodified but this
nmust be done in the direct program editing node.)

Disc files are not covered at this stage due to the fact that
di fferent nmakes of conputer handle these files in different ways. |If you
are interested in such files they are covered in the conpani on second-year
cour se.

| f you can master this project then you have done well!
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LOd CAL OPERATORS
73 Enter and execute List 56 in 'BCP as required.

74 Convert the follow ng statenents into a sequence of BASIC statenents:

a) If incone (1) is less than £10,000 and there are nore than three
dependants (D), then the tax (T) is zero, otherwise the tax (T) is siX
percent of incone.

d) If the person at the bar is under 18 than indicate that he/she may
not buy drinks, otherw se indicate that you are wlling to take the order!

75 Wite and execute a program usi ng a random nunber generator which wll
produce 100 random nunbers between 1 and 300. The results of the operation

shoul d output to the screen a display simlar to the follow ng which can be
i nproved on!

RANDOM NUMBER DI STRI BUTI ON 100 NUMBERS

NUVBERS CHOSEN FROM 1 TO 100 = ? GROUP A

NUVMBERS CHOSEN FROM 101 TO 200 = ? GROUP B

NUVBERS CHOSEN FROM 201 TO 300 = ? GROUP C

GROUP A PERCENTAGE = ? %

GROUP B PERCENTAGE = ? %

CROUP C PERCENTACE = ? % (I'nclude a bar chart in the screen

out put)

76 Consi der project 36. Mddify this project using | F/ THEN AND st at enent s
to determ ne the grade and provide the required out put.

77 The followng is a list of clients on a file at a dating agency:

JIM M 33, READI NG JILL, F, 67, MOTORI NG DAN, M 25, FI SHI NG

JANE, F, 31, COOKI NG HENRY, M 101, SLEEPI NG ANN, F, 27, SW MM NG

JOHN, M 50, COVPUTI NG KAREN, F, 18, WRI TI NG STEVI E, F, 16,
ASTRONOW

MAGA E, F, 46, CYCLI NG PETER, M 30, MOTORI NG PETER, M 30, MOTORI NG

PAUL, M 22, SW MM NG

The agency wi shes to nodify its operations and to beconme a Conputer
Dati ng Agency. The general requirenents are as foll ows:

The ability to:
a) Find a suitable partner frominformation supplied.
b) Print an ordered list of all fermale clients.
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c) Print an ordered list of all male clients.
d) Print an ordered list of all clients.

Wite and execute a nmenu program which will provide these options
together with one further option to term nate the program execution. Your
program should first READ the clients details (DATA list) into the required
nunber of arrays, sort the list into al phabetical order and then present
t he menu.

OPTION A. To find a suitable partner. The follow ng questions w ||
need to be asked by the programin order to find a suitable partner (or
partners) fromthe list of clients:

Mal e of female
Lowest acceptabl e age
Hi ghest acceptabl e age
Mai n interest.

A WNPE
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The program should then search the client list for a conplete match
with the stated requirenents and if found, the listed name(s) should be
di splayed. If no suitable clients are listed, a nessage to this effect
shoul d be di spl ayed.

OPTION B. This option should sinply output a conplete list (full
details) of all male clients.

OPTION C. Sane as B but all female clients.
OPTION D. Sane as B but all listed clients.

MENUS, ON-GOTO & GOSUB

78 Enter and execute Lists 60 and 61 in "BCP' as required. Rewite the
pseudo-programin List 61b in good BASIC.

79 Consider Lists 57 and 59 in 'BCP'. Conbine these and add the necessary
routines at |lines 1000, 2000 and 3000 to conplete the program

80 Wite and execute a program having a nenu sonething like the
fol | ow ng:

MATHS TEST RANCE OF NUMBERS: 1 TO ?

1 ADDI Tl ON

2 SUBTRACTI ON

3 MULTI PLI CATI ON
4 D VI SI ON

OPTI ON REQUI RED (1-4)?

The student should be able to select the operation required by
inputting 1,2,3 or 4 in answer to the OPTI ON REQUI RED (1-4) question.
(I'nvalid inputs nust be dealt with!)

A conplete test should conprise ten questions and each correct answer
given a score of one point. The percentage scored should be displayed at
the end of the test together wwth an option to either take another test or
to term nate program execution

DEGREE OF DI FFI CULTY. The student nust be able to set the degree of
difficulty for the test before the main nenu is displayed. (The program
shoul d ask the question 'RANGE OF NUMBERS: 1 TO ?'.) If nunbers between 1
and 50 were required for the test, then '50° would be input in answer to
this question. This value should be stored in variable N

You shoul d use a random generator to produce two random nunbers (Rl
and R2) between 1 and N (within the range selected by the student). The
following is an exanple of the type of screen output to be provided by the
program in this case an addition test:

QUESTI ON 1 WHAT | S 23 + 31?7 54 (Division tests should be
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CORRECT! arranged so that only
i nt eger
results are obtained!)
QUESTI ON 2 VWHAT IS 19 + 12? 32
WRONG THE ANSWER | S 31

QUESTI ON 3 WHAT IS 18 + 36?7 54
CORRECT!

And so on, for ten questions. Then the percentage of correct answers
shoul d be displayed together with an offer to take another test:

PERCENTAGE CORRECT = 70%
WOULD YQU LI KE TO TAKE ANOTHER TEST (Y/ N) ?
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| f another test is opted for, execution should return to the point
where the range of nunbers is requested.

81 Consi der the follow ng subroutine:
1000 FOR T = 1 TO 2000
1010 NEXT T
1020 RETURN

Whenever this subroutine is 'called , programexecution wll be
del ayed for a while, whilst the conputer processes lines 1000 - 1010. The
delay will depend upon the upper Iimt (in this case 2000) of the FOR NEXT
| oop. The higher the limt, the longer the delay. Many progranms utilise a
time delay (pause in program execution) to allow an operator, for exanple,
to read a nessage on the screen before execution resunes.

a) Determne the time delay on your conputer for FOR-NEXT | oops
having differing limts and derive the necessary limts required to provide
delays of 1, 2, 3, 4 and 5 seconds. Make a careful note of these limts.

b) Wite and execute a programwhich will allow a student to inprove
hi s/ her speed of reading by having a nunber of phrases displayed on the
screen, one at a tinme, for a specified tinme. This tinme should be sel ected
by the student. After each phrase has been displayed, the screen should
clear and the student be invited to type in what he/she saw. This nust be
checked agai nst what was actually displayed. Wen the test has been
conpl eted, the nunber of points scored for correct answers nust be
pr esent ed.

The tinme of exposure nust be selectable by the student before the test
commences and you should therefore offer a nunber of options (seconds) fronm
a brief '"flash' to a | engthy exposure.

The phrases to be used nmay be stored in DATA statenents and you should
provi de ten phrases (questions). Guard against invalid inputs and use
subrouti nes where possible. Wien the programis operating correctly,
consi der what nodifications need to be made so that the phrases are
di splayed in a random fashion froma selection of say, 30 phrases. This
woul d avoid repetition of the sanme phrases to sone extent.

82 The followi ng Iist of DATA statenents each contain a German verb and
its English translation:

DATA SPI ELEN, TO PLAY DATA CGEHEN, TO GO DATA SEHEN, TO SEE
DATA SITZEN, TO SI' T DATA TRI NKEN, TO DRI NK DATA RAUCHEN, TO SMOKE
DATA HABEN, TO HAVE DATA LEBEN, TO LI VE DATA ESSEN, TO EAT

DATA SPECHEN, TO SPEAK  DATA SCHLAFEN, TO SLEEP  DATA FAHREN, TO DRI VE
Wite a program having a nmenu sonmething |like the foll ow ng:

VERB DI CTI ONARY GERVAN- ENGLI SH
ENGLI SH- GERVAN

1  TRANSLATE GERMAN TO ENGLI SH
2  TRANSLATE ENGLI SH TO GERVAN
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3 TERM NATE PROGRAM

OPTI ON (1-3)?
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The program should allow either of the options to be selected and
shoul d then request the translation required. Note that translations from
English to German require an answer |ike 'TO SPEAK , whereas from German to
English the answer is sinply the German verb, for exanple, 'ESSEN . Havi ng
di spl ayed the translation, the request for translation should be repeated
thus allowi ng further words to be entered. You should arrange for program
execution to return to the nenu whenever an ' XXX is entered in answer to
the translation request. You must guard against invalid inputs, for
exanple, the word requested is not in the Dictionary or has been m s-spelt
(an exact match is required). If an invalid input occurs, an appropriate
nmessage shoul d be displayed and the request repeated.

The following is an exanple of the screen display having opted for
English to German transl ations:

ENG.I SH VERB? TO HAVE

GERVAN TRANSLATI ON - HABEN Havi ng provi ded the answer

t he
next transl ation should be

ENGLI SH VERB? TO SLEEP request ed.

GERVAN TRANSLATI ON - SCHLAFEN

ENGLI SH VERB? TO PAI NT

SORRY! NOT | N DI CTI ONARY

ENGLI SH VERB? TO DRI NK

GERVAN TRANSLATI ON - TRI NKEN

ENGLI SH VERB? XXX ..... This answer would return control to the
menu.

83 Consi der the addition of a further option to the nenu of project 82
which will provide a ten translation test using a random nunber generat or
to select pairs of DATA entries fromthe Dictionary!

LI BRARY FUNCTI ONS
84 Enter and execute Lists 62 to 67 in 'BCP as required.

85 Comment on the errors in the follow ng BASIC statenents:

a) LET K$ = LEFT$(J, 3) b) PRI NT RI GHT$(G$, 4, 6)
c) LET Y$ = VAL(X) d) LET K = STR$(N)
e) LET Y$ = Y$ - Z$ f) PRINT MD("X$", 3, 4)

86 Wite and execute a programthat will read froma DATA statenent the
entire al phabet. Your program should then print:

a) The entire al phabet
b) The first six letters of the al phabet
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c) The last ten letters of the al phabet
d) The tenth, eleventh and twelfth letters in the al phabet.

87 Wite and execute a programto create a string fromevery other letter
of the al phabet beginning with letter A (i.e. ACEG...etc), and the print:
a) The length of the string

b) The position of the letter 'Q, as the nunber of character
positions fromthe beginning of the string.

88 Wite and execute a programto input a short sentence fromthe
keyboard. The program should then anal yse the sentence and output a table
showi ng the frequency of use of each letter of the al phabet.
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89 Wite and execute a programwhich will allow a sentence to be input
fromthe keyboard and which will then display:

a) The nunber of words in the sentence
b) The nunber of vowels in the sentence

c) The nunber of characters in the sentence (spaces count as
characters)

90 Wite and execute a programwhich will read the foll ow ng DATA strings
into a nuneric array, sumthem and find the average val ue:

DATA "127.88","99. 34", "0. 345", "459. 342", "89. 3".

91 Consi der the "INSTRING search discussed during the tutorial sessions.

Wite and execute a program having a series of DATA statenents
cont ai ni ng say, nanes and addresses, this DATA to be READ into the required
nunber of arrays. Duplicate several of both the name entries and the town
entries and devise the rest of the programto allow an instring search of
each of these entries for a "target string" entered fromthe keyboard. The
conpl ete DATA entry should be displayed if the target string is found.
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