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name A 20 element array of character

i

year in school : An integer between 1 and 4

¥

Grade point average :real

¥

Fees Paid . bool ean
N
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type studentrec = record
nane : array [1..10] of char;
year : 1..4;
gra : real;
fees : boolean
end. {student}
var

student : array[1..20] of studentrec

¥
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student{1]
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A9 B3890 938%09A2U Y% Record AunENEANAYEARLRVNITEND
-+ - ] » . ] A - 4 » . B ]
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p LU n15819895un s Teyadtnved student # 1 19190V 9A
student[1].name[1],...,student[1].name[19]
student[1].year
student[1].gra

student{1].fees
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with student[1] do

begi n
for i:=l to 20 do
read(name[i]);
year := 1;
gra = 4.0

fees := true;
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type status = (married,divorced,widowed);

maritalrec
name
age
sex

case

end;

= record
array[1..20] of char;
integer;
(male, female);
maritalstatus :status of
married : (length :integer;
children: integer;
spouse:array[1..20] of char)
divorced : (divorcedate :record
month: integer;
year :integer
end) ;
widowed : (yearofdeath:integer;

insurance:boolean)



1. Show the Pasca
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wuudnia

representation of the follow ng constants.

x(a) 4
(b) e (the base of the natural |ogarithns)
x(c) the fractional value 1/2
«(d) 6.02 x 10°°
(e) the nunber 7
x(f} the character 7
(g) the color red
x(h) 18 billion
(i) truth
(j) the blank character
2. Wich of the following are valid Pascal const
declarations? ldentify the error(s) in each of the invalid
decl arati ons.
(a) const
hi ghval ue = 200;
(b) const
lowvalue = 0 or | or 2;
(c) const
firstchar : 'a';
(d) const
greatest = 200.0;

least. = -100.0;
const

range = 200, .800;



3. Write a s=single

three new data types.

(a) the
(b) the

(c) the
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type declaration to create the following
integer subrange (-100, +100)

six New England states

lowecase letters of the alphabet

4. Which of the following type declarations are illegal?

If a type declaration is illegal correct it, if possible.

x(a) type integer = — maxint.. +maxint;

x({b) type correlation = 0.0..+1
x(c)

(d)

.05

type yearinschool = (1,2,3,4);

type colors: (red,blue,green,yellow,pink,che

violet,brouwn);

(e) type hyphenatedwords = {pre-set,lower-limit,

upper-limit);
5. Which of the following are valid Pascal var declarations?

Identify the error(s) in each of the invalid declarations

and correct them.

{(a) var

ia,2a,3a :char;
(b) var

al,a2,a3 :char;

bl :real;

a3 rinteger;
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(c) var
a : integer;
b . integer;
C . integer;
abc :real ;
(d) wvar

resulta, resultb:real;

count . Integer;
cl :char;
X,¥ :real;

6. Choose regsonasble names and write a single war declaration

for the following values.

(a) the three real coefficients of a quadratic
equation

(b) the two real roots of that equation.

(c) a boolean value indicating whether or not there
was a solution

(d) an integer value that indicates the data set number

(e) the primary colors red, yellow, and blue

7. Choose reasonable names and write a single yar declaration

for the following values.

(a) a six-digit student identification number
(b) year in school (freshman, sophomore,...)

{(c) year of graduation

(d) grade point average (A = 4.0)
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(e) a variable indicatings whether or not all current

fees have been paid

8. Rewrite these declarations so that they accomplish the same

operations but using only var declarations.

type
list = (alpha,beta,gamma);
range = 'a’..’ z’;

var
a,b :char;

greek :list;
num :integer;

letters :range;

9. Classify each of the following character strings as a
reserved word standard identifier, user identifier

r

constant, or invalid.

=(a) begin (h) lel
(b) real x(i) le
x(c) start (j) 234
(d) sqr x(k) truncate
x(e) maxint (1) character
(1) xyz x(m) .7

*(g) el (n) 3
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10. Look up the character code used on your conputer and state
what the result of each of the followi ng expressions would
be on your conputer.

(a) ord ('q") (b) chr(3)

(c) suec('z’) (d) pred(ord(’#’})

(e} chr{trunc(sqrt(517)})

11. Using the relational operators and the know edge that
true » false inplenent the following l|ogical operators as defined

by the given truthtables.

(a) p=q{equivalence})

P Q P=q
¥ F T
F T F
T -F F
T T T
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(b pégiexclusive -or)

P Q P4Q
¥ F ¥
r T T
- ¥ T
T T r

(¢)  paq(NEGATIVE | MPLICATIOM

P Q Pa
F ® F
F T F
T F T
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12. Assign the following given value of three variables

a := 4,
b := -15;
c o= 7
d := red;

What is the value of each of the following Pascal expressions?
(a) (abs(b-10) + a mod (c-I))
(b) a + 103 div sqr{a-c)
(c) pred{a » 6 + b div 5)
(d) succ{d)

€e) 2 + a *xb mod ¢ + 1) ¢ 2

13. Using the declarations from Exercise 12 as well as the

following new variables:

var

X,¥y,Zz : real;

Xx: = 1.952E1;
Y: = 0.3;
Z: = ~-5.1E3;

What is the value of each of the following Pascal expressions?
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(a) trunc(x *y + 1.0) a

(b) X'y 3.4 + z

(c) abs(sqr{sin(y) + cos(y)) - 0.5)
@ round(x) div round(y + 1.6) + b

(e) exp{c -~ 4)

14. Using the declarations from Exercises 12 and 13 and the

following additional declarations:

vVar
m,n : bool ean;
P . char;
m = true;
n :=false;
P = ’a’

What are the values of the follow ng expressions?
(a) m and not n
(b) (a>b and (b>c) or not(c =7)
(c) not odd{c)and m
( d ) (00.0)or(y>0.0)and{(z>0.0)
(e) chr(succ(ord{(p)))

15. Determ ne  whet her the following Pascal expressions are
a correct translation of the corresponding mathematical

not at i on. If not, add the necessary parent heses to

correct it.
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(), , sin g =1

cos ¢ + 1

k := sqrt(sin{theta)-1.0/cos(thata)+1.0)

(b) ax”+ bx + ¢, ki= a x sqr(x) +b % x + C

(c) = ¢ €& , sqrt(a /b + c/d - elf)

+

b d f

16. Translate each of the followng English or nathenatical
speci fications into a correct Pascal assignment stagement.
Show the wvar declaration for all variables used in the
expr essi ons.
(a) Taxable pay is gross pay less a fixed deduction
of $14 and less $11 for each dependent.
(b) The interest <charge is 5% on the part of the
bal ance that exceeds $100 (you nay assunme that

bal ance »>= $100).

(c) The average is sum of all scors

nunber of scores less illegal ones
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) Valid is true if and only if the examination
score is between 200. and 800.0, inclusive.

(g) Done is false unless x is negative, or y is
negative, orboth x and vy are exactly 0, in

which case done is true.

17. Assume that we have the following data.

input pointer

53 81 102
601 0 80

15 Q 102

What values will be assigned to the integer variables a, b,
¢ by each of the following input operations? In addition,
show where the input pointer would be at the conclusion of
each set of input operations. (Assume that each set of
input commands is independent and begins with the input

pointer in the position shown.)

(a) readln(a,b,c)

(b) read(a,b,c)

(c) readln(a);readln(b);readln(c)

{d) read(a);readln;read(b);readln;read(c)

{e) readln;read(a,b,c)
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18. Wite the declarations and the input conmands needed to

read in data prepared for the following fornmat.

(a) A nmaster payrol | card containing a social
security number(integer) and a departnent nunber
(integer),followed by a separate tinecard
containing hours worked this week (real).

(b) A single student grade card containing a 6 digit

st udent identifier (integer) followed by three
letter grades (a,b, ¢, d, e) all separated by

exactly one blank character.

19. Show how the data cards should be prepared if the input

commands in our program are witten like this.

var

(a) read(x,chl);
read(y,ch?)

(b) readln(x,y);
readln(chl,ch?)

(¢) readln(x,y,chl,ch?)

(d) readln(x);
readlin(y);
readln(chl);

readln(ch2)
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20. Assune that the variables w, X, y, z have been declared to
be of type integer and that the synmbol ' ' represents the

end-of -file condition. If our input data is as follows:

i nput poi nter

13 80
21 0

for each of the followng input sequences, give the value
assigned to each variable and the value of the bool ean
function eof on conpletion of the entire sequence A so
state whet her or not the sequence would lead to an error
condi tion caused by attenpting to perform a read (or

readln) while eof is true.

*(a) read(w); (b) readln(x,y,z)
read(x);
read(y); (c¢) read(w,x)
read(r) read(y,z)

(d) readln(xj;
readln(y);

readln(z)
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21. Assume our input was currently:

input pointer

line 1 eoln next line eoln times up ..,.

pointer on completion of the input sequence. (Assume ¢chl
and chZ have been declared to be of type char.)

(a) read{(chl);readln

(b) readln;read(chl)

(c) read(chl,ch2)

(d} readln(chil,ch?2)

(e) readln(chl);readln(ch2)

22. Show the exact output produced by each of the following
output sequences. Assume that we are presently at the
beginning of a new line and that the referenced variables

have the fol lowing values.

X = 1.23456
y := 567.89
z = 10
c = 1$9

(a) writeln(x,y,z);writeln(c)
(b) writeln(x:15:1,y:8:3,z)
(c) write(x:1%5); write(y:15); write(c:3)

(d) writeln(x:16:4);writeln(y);writeln{z:1)
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23. Show the output commands needed to produced the following
output formats Assume the necessary values have already
been computeed and stored in the indicated variables.
{(a) Produce the more legible tax report.
The variables are called:
senumber, dependent, gross,
fedtax, statetax,net
{(b) variables: month, year, amount, tax, total.
Date: mm/yy
Gross Amount P, XX
Tax xR . KX
Grand Total Fxxx . ®XX
(¢) Variables: count, average, high, low.

total number average range

HAHA K. X RO D b & SN

{(d) No variables are needed, but assume your character

includes the

acters - | ’l' , and '>' (ASCII 95,124,67),
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24. Wite a complete Pascal program to input a data card

containing three values

(a) A real value corresponding to the amunt of a
loan m dollars and principal).

(b) A real value corresponding to the interest rate
of the Ioan.

(c) An  integer quantity, N, giving the nunber of
payment periods per The program should conplete
the loan paynent required for each pay period
repay the outstanding principal in one year at
the indicated interest rate in N paynments. The

for doing this is:

Payment = p(1 + i) + 25

N

wher e p = principal

interest rate

N = nunber of pay periods per year

&
N
(@]
1

annual service charge

The program should print out the input data and the answer in sone
nice, format. NOWN attenpt to run this program on the conputer

facilities available at your installation. |If appropriate, run
the program in both a batch access and sharing node. Famliarize
yourself with all aspects of the operations policy your conputer

center. This would include:
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Location of keypunches and conputer terninals.

Qperating procedure for keypunches and terninals.

Location of program subnission stations.

Commands required for program preparation,executio
n, and stage.

Availability of <consulting help and docunentation.

25.Write the conplete Pascal for solving this solutions to the

equation

3x + 2y f{z =5

for values of x,y,and z inthe range d to 100.

26. Let vl and v2 represent boolean variazblez and let ¢l,s2, and

53 represent Pazcal sSstatenments Suppose that. one of the
statenents is to be executed bazed on the values of the

bool ean variables. as follows.

ve

Set up a conditional statement to achieve this effect.
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27. Wite a conplete Pascal program to conputer the average of
all legal exam nati on scores. Alegal score is one in the
tange O to 150. You 1 program should read scores until an
end-of-file condition occurs and then product as output:

(a) The average of all legal scores.

(b) The nunber of |legal scores.

(<) The nunmber of |egal scores.

(Be surs your programworksproperlyevenwhen there

legal scores. )

2?8 . The Fibonacci series |5 defind as

Thus, the first few Fibonacci numbers are
1,1,2,3,9,8,13, ...
Wite a conplete Pascal program to conpute and print the
first k Fibonacci nunbers, where k is. input to the program

(Your program should work property even if k <= 0.)

2G9. Tenperatures on the Celsius (or centigrade) scale are
relate on the Fahrenheit scale by the fornula

T
© 2 (-2

ar
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Wite a conplete program that prints the Celsius equivalent
of  Fahrenheit t enper at ur es in the range low to high where
low and high are input to the program The increnent sire of

the table should also be input to the program

30. Wite a program that reads text and produces encoded text
by replacing each character with the character that occurs
five posi tions "later" in the character set. (Thus,

conzidering the typical ordering for alphabetic character,

a wouldbe replaced by 'f,° 'b' by 'g,' etc.)This
r epl acenment should "wap around” the end of the character
set spo that there is a well-defined replacenent for each
character. (That 1is, the character that occurs at the end
of the character set should be replaced by the character
in the fifth position.You will have to know how |large the

char act er set is on your computer.)Read text and print the

encoded form until an end-of-file condition occures.

31. Wite a conplete program that conpute the mninmum nunber
of coins and bills needed to nake change for a particular
pur chase. The cost of the item and the amount tendered
should be read as data walues.Your program should indicate
how many coins and bills of each denomination are needed
for change. Make use of these denom nations.

Coins: $0.01,%0.05,%0.10,%$0.25 , Bills: $1,$5,%10
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32. Wite a program to determine the frequency of each vowel in

some  English | anguage text.The input wll consist of sentences
running over a nunber of line. The end of the text is indicated
by the special synbol ’x’ that wll not appear any where else in

the text. The output of the program should be the input text and

1 1 ] ] [ 1 L)

the percentage of characters that were equal to 'a, e, i, o
'u, ' Blanks and punctuation marks should not be treated as

characters and should not be include in the total.

33. Wite a program to count the total nunber of words in sone
Engl i sh | anguage  text. The input wll consist of text
running ober a nunber of cards or lines. The end of the

t ext will be indicated by the end-of-file condition
becomng true. Your program should count the nunber of
words n the entire input, whrer a word is defined as any se
quence of nonblank characters bounded on either side by one
or more blank characters. (Therefore things like + 1.2,
real-life, don't,and 1,000,006 are all counted as one word.)
The output from your program should sinply be the nunber of

words in the text.

34, The area of a circle with a radius of 1 is &4, and the area
of a square thatjust contain the circle is 4. Therefore, if
a large nunber of points is chosen randomy in the square,

the fraction of those points thatfall within the circle



will be approximately «/4. Assunming the existence of a
standard real-valued function called random that returns
a random number, r, between 0 and 1, wite a program to

conmpute an approximation to 4

35%.Assuming randomunber s a standard real-valued function that
return a random numnber, r, between 0 and 1, wite a program
that approximates the probabilities for rolling the values 2 to

12 with two dice.Use a case statement in the program

36. Wite @ Pascal program to process the weekly payroll of the
Brooks Leather Conpany (BLC). For each enployee of BLC your
program will conpute the gross pay , deductions , and net
pay. This information is to be clearly printed in the output
along wth certain summary information for the entire payroll.
Each week BLC punches a data card for each enployee that

includes the following information. Social security nunber

(9 digets)
Hourly pay rate {xx. %)
Nunmber of exenptions (0 to 19)
Healt insurance code {1,2,3,or 4)
Hours worked (xx.%)

Using this information, your program should carry out the

following conputations.
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(a) Gross Pay. Regular pay for the first 40 hours and time-
and-a-half beyond that up to a limit of 54 hours in any
given week.

(b) Deductions. Let g represen gross pay and t taxable pay.
Let e represent number of exemptions.

(i) Federal income tax withholding is
defined as
Let t = g - $14.00 x e - $11.00
Withholding = t %= ( 0.14 +2.3 x 10" = t )
(ii) State income tax withholding State
withholding is defined as 31% of the
amount withholding for feder income tax.

(iii) Helth insurance

1-No coverage

2-Employee coverage ($2 per week)

3-Family coverage ($7.50 per week)

4-Major medical coverage ($13 per week)

(c) Net Pay. Gross pay less all deductions.

For each employee, vyour program shuld produce an ou
report in a legibic format with each item clearly labe
After the last employee has been processed, your pro

should print a summary report that includes the numbe
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employee processes, total gross pay total deductions
of each type,and total net pay. Your program must be
capable of processing an arbitrary number of data
cards and should perform reasonable operation for
all data sets regardless of how meanongless they are
(For example,what if deductions exceed net pay? What
if taxable pay is negative? Be careful to check those
and similar situations and decide the appropriate

action.)

37 .Assume that another program has already computed the mean,m,
and standard deviation, on a homework assignment for ocur
class. We now wish to write a program that assigns letter
grades to the individual homework scores. The input to this
program will be m and follewed by student grade caards containing
and identification number (integer) and a score, s. The rules

for assigning letter grades are follows.
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If S is greater than But No Mre Than Letter Grad
M+ 2 s.d. 100 A
M+ 1 s.d. M+ 2 s.d. B
M=-1 s.d. M+ 1 s.d. C
M- 2 s.d. M-1 s.d. D
0 M- 2 s.d.
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38. Write a Pascal program that first reads, row by row, and
n ¥ n two-dimensional array, where is and input parameter.
The program should then determine whether the array just

read falls into any of the following special classes.

(a) Symmetric

a., = a, for all i,]
(b) Upper triangular.

a . = 0 whenever i1 < j
(c) Diagonal.

a, = 0 whenever i <> j

Print out the array and state whether of not it belongs to

any of the classes just listed.

30, Write a Pascal program that reads a sequence of characters
into an array and counts the number of words in that text.
A word is any sequence of non-blank characters bounded on
either side by at least cne blank character. For example, givn
the following text:

Jefferson Scholl is on Hennepin Avenue.
the output should be:

The above sentence contains 6 words.
(You may wish to go back and reread Section 2.2.4, which
describes the developmentof an algorithm for just this

problem. )
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40. Write a Pascal progranmm that read an element of matrix A and B

and then calculate the following operation

Addition: IfT A is m X n and B is m X n
then C = A + B means
c, = au + bu =1 ... m
Multiplication: If A is m X p and B is p X n
then C = A X B means

c, = 4(a = bu) i k=1 ... p

41. Write a complete Pascal program to read input data

containing names in the following format.

cccc... cccoc... c¢cce... © = any alphabetic character
first middle last
name name name

All three names may be of arbitrary length and there will
always be one or more blanks between each name. The first and
last name will always be present, but the middle name may be
omitted, in which case there will only be two names on the card.

All three names fit on a single line of 80 characters.
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After reading in a name, print it out in the more standard

“report-oriented” format.
CCCC  ,  CCCC c.
first | ast middle
name name inital

where 'last- name and 'first-name’ include only the first.

42. characters of each. Additicnal characters beyond 15 are not
printed. The middle initial is the first letter of the middle
name followed by a '.’., If the middle name iz not present, this
field iz omitted.

Continue printing names until you come to the end of file.

As and exanmple, the following input card:

Rebecca Al 1 i son Schne 00 der (. Means blank)

will result in the following output line:

Schneder, Rebecca A
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43. Palendromes. A palendrome iS something that reads the sane
way backward andforwaed. The unit in a palindrome can vary
Sonetimes it is a letter (WOW or MOV or a nunber (4884 or 121)

or words: STRAP ON NO PARTS.

(a) Find sonme integers N which when squared are palindrones.

26 = 676
(b) FIND sone palindrome integers N which when
squared are palindromes.
22 = 484
(c) Ceneralize the above for powers larger then 2

(d) Wite a program that is also a palidrome.

here is the exanple of a parlindrome
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Check this conjecture out for the first 100 integers. Side
note:196 is the first number where it isn't known if ilt
works. For reference, see Howard W. Bergerson, Palindromes
and Anagrams, New Youk, Dover Pulications, 1973 and Martin
Gardner, "Mathemaical Ganmes,"Scientific American, August

1970.

44 . Write =a program that will do one one of the following
conversions.

{a) FORTRAM to BASIC

(b) BASIC to FORTIRAN
You may wisely decide to implement only part of the

conversion.



