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¢. paintoval(0,0,100,200);
paintoval(100,0,200,200);
invertoval(50,0,150,200)
8. Grow is always even, so the then part of the if-then-else statement is never
executed and only rectangles are drawn. '

Problems

3. program Cube;

begin
framerect(75,25,175,125);
framerect(25,75,125,175);
drawline(25,75,75,25);
drawline(25,175,75,125);
drawline(125,175,175,125);
drawline(125,75,175,25)

end.

4. 1038 mod 12 = 6

7. program DrawPoint;

var
Horizontal,Vertical : integer;

begin

writeln('Type in horizontal and vertical position of point.');
readln(Horizontal,Vertical);
paintcircle(Horizontal,Vertical,2);
moveto(Horizontal,Vertical + 12);

writedraw('(',Horizontal : 1,',',Vertical : 1,')')

end.

8. program IsPointInRectangle;

var
Horiz,Vert,Top,Left,Bottom,Right : integer;

begin

writeln('Type in horizontal and vertical position of point.');
readln(Horiz,Vert);

writeln('Type top,left,bottom and right sides of rectangle.');
readln(Top,Left,Bottom,Right);

painteircle(Horiz,Vert,2);

framerect(Top,Left,Bottom,Right);

if (Horiz )= Left) and (Horiz (= Right)
and (Vert )= Top) and (Vert (= Bottom) then

writeln('The point is inside the rectangle!')

else
writeln('The point is not inside the rectangle.')

end.
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11. program RectangleToSquare;
var
Top,Left,Bottom,Right,Side0fSquare,Number,Area : integer;
begin
writeln('Type in top,left,bottom and right sides of a rectangle.');
readln(Top,Left,Bottom,Right);
framerect(Top,Left,Bottom,Right);
for Number := 1 to 1000 do
2
{FOR LOOP DELAYS FLIP BY EXECUTING THE EMPTY STATEMENT 1000 TIMES.}
Area := (Bottom — Top) * (Right — Left);
SideOfSquare := round(sqrt(Area));
Top := 200 - SideOfSquare;
Right := SideOfSquare;
framerect(Top,0,200,Right)
end.

12. No.
13. 46.7% N

Chapter 6
Exercises

1. a. Program Lines draws parallel lines that slant upward from left to right.
b. The lines would slant at a 45°angle. The last line drawn would be the
diagonal from the lower left to the upper right corner.

2. a. begin
HPosition := 20;
VPosition := 20;
while (VPosition (= 180) do
begin
Flicker(HPosition,VPosition);
VPosition := VPosition + 1
end
end.
b. begin
HPosition := 20;
VPosition := 20;
while (HPosition (= 180) do
begin
Flicker(HPosition,VPosition);
HPosition := HPosition + 1
end
end.



Solutions to Exercises and Selected Problems 457

3. program FallingPlanet;
const
Horizontal = 100;
var
Vertical,Radius : integer;

procedure BigFlicker(Horizontal,Vertical,Radius : integer);

begin
painteircle(Horizontal,Vertical,Radius)
invertcircle (Horizontal,Vertical,Radius

)

end;
{BODY OF THE PROGRAM}
begin
Radius := 0;
for Vertical := 20 to 200 do
begin

BigFlicker(Horizontal,Vertical,Radius);
Radius := round(Vertical div 2)

end
end.
4. if (Top ¢ 10) then
Top, = 105

6. Eliminate the else part of the if statements that begin:
"if odd(CurrentStripe) ..."

Problems
2. program TicTacToe;

procedure DrawLineTwo(H1,V1,H2,V2 : integer);
begin
moveto(H1,V1);
lineto(H2,V2)
end;
(continued)
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begin
DrawLineTwo(66,0,66,200);
DrawLineTwo(133,0,133,200);
DrawLineTwo(0,66,200,66);
DrawLineTwo(0,133,200,133)
end.

3. program Curves;
var
Radius : integer;

procedure FrameCircle(H,V,Radius : integer);
var
Top,Left,Bottom,Right : integer;
begin
Top := V — Radius;
Left := H - Radius;
Bottom := V + Radius;
Right := H + Radius;
frameoval(Top,Left,Bottom,Right)

end;

begin

Radius := 50;

while (Radius (= 250) do
begin

FrameCircle(0,0,Radius);
Radius := Radius + 50
end

end.

6. program Yoyo;
var
Position,YoyoCount,YoyoBounce : integer;

procedure Flicker(Horizontal,Vertical : integer);
const
Radius = 20;

begin

paintcircle(Horizontal,Vertical,Radius);
invertcircle(Horizontal,Vertical,Radius)

end;
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begin
writeln('How many yoyo drops would you like to see?');
readln(YoyoCount) ;
for YoyoBounce = 1 to YoyoCount do
begin
for Position := 20 to 170 do  {YO YO DROPS.!}
begin
drawline(100,0,100,Position);
Flicker(100,Position)
end;
for Position := 170 downto 20 do <{YO YO RETURNS.}
begin
drawline(100,0,100,Position);
Flicker(100,Position)
end
end
end.

11. program BrickUp;
const
WindowSize = 200;
var
Height,Width,Left,Top,RowNumber,BricksPerRow : integer;

procedure DrawRow(Width,Height,BricksPerRow,
LeftEdge,Top : integer);
var
BrickNumber,LeftSide,RightSide,Bottom : integer;
begin
BrickNumber := 1;
LeftSide := LeftEdge;
RightSide := LeftSide + Width;
Bottom := Top + Height;
while (BrickNumber (= BricksPerRow) do
begin
framerect(Top,LeftSide,Bottom,RightSide);
LeftSide := LeftSide + Width;
RightSide := LeftSide + Width;
BrickNumber := BrickNumber + 1
end
end;

459

(continued)
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{BODY OF PROGRAM}
begin
writeln('How many units wide are the bricks?');
readln(Width);
writeln('How high are the bricks?');
readln(Height);
BricksPerRow :=
RowNumber := 0;
Top := 0;
repeat
RowNumber := RowNumber + 1;
if odd(RowNumber) then
Left := 0
else
Left := -Width div 2;
DrawRow(Width,Height,BricksPerRow,Left,Top);
Top := Top + Height
until (RowNumber % Height ) 200)
end.

WindowSize div Width + 1;

Chapter7

Exercises

1. program pmMeals;
type
meals = (breakfast,lunch,dinner,midnightsnack);
var
Meal : meals;
begin
for Meal := lunch to midnightsnack do
writeln(Meal)
end.

2. a. It does nothing.
b. Change the moveto instruction to
moveto(Hpos + (Width div 2),HeightOfLabels)

3. a. False b. True d. B e. False

4. a. After the statement drawchar(Ch) add another identical drawchar(Ch)
statement.
b. After the drawchar statement add the statement:

drawchar(Blank)
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Problems

1. a. program WhichWay;
type :
Directions = (North,NorthEast,East,SouthEast,South,
SouthWest,West,NorthWest);

var
Direction : Directions;

begin

for Direction := North to NorthWest do
writeln(Direction)

end.

b. program WhichWayBackwards;
type
Directions = (North,NorthEast,East,SouthEast,South,
SouthWest,West,NorthWest) ;

var
Direction : Directions;

begin

for Direction := NorthWest downto North do
writeln(Direction)

end.

461

5. The procedure takes the four sides of a rectangle and changes them to form
the sides of a new rectangle. The new rectangle is the reflection of the old
one across the diagonal that goes from the upper-left corner of the Drawing
window to the lower-right corner. Any square with its upper-left corner on
this diagonal is left unchanged by the procedure. A square with this

property is called a fixed point of the procedure.

6. program ThreeSort;
var
First,Second,Third : real;

procedure SwapNumbers(var First,Second : real);
var
Temp : real;
begin
Temp := First;
First := Second;
Second := Temp
end;

(continued)
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begin

writeln('Type in three real numbers, separated by spaces.');
write(')');

readln(First,Second,Third);

if (First { Second) then

SwapNumbers (First,Second) ;

if (First ( Third) then

SwapNumbers(First,Third);

if (Second ¢ Third) then

SwapNumbers (Second, Third);

writeln(First : 10 : 2,Second : 10 : 2,Third : 10 : 2)
end.

9. program DrawCompass;

{FACE OF COMPASS IS A CIRCLE OF RADIUS 60.}
{POINTS ON THE CIRCLE THAT STAND FOR NE, SE, SW}
{AND NW ARE 58 UNITS FROM THE CLOSEST WALL.}
const

DistanceToWall = 58;

type

Directions = (North,NorthEast,East,SouthEast,

South,NorthWest,West,SouthWest);

var

Direction : Directions;

procedure EnterDirection(var Direction : Directions);
begin

writeln('Type in a direction.');

write(')');

readln(Direction)

end;

procedure DrawBackground;
begin
frameoval(40,40,160,160);
{DRAWS CIRCLE OF RADIUS 60}
moveto(100,20);
writedraw('N');
moveto(100,180);
writedraw('S');
moveto(20,100) ;
writedraw('W');
moveto(180,100);
writedraw('E'")
end;



Solutions to Exercises and Selected Problems 463

procedure DrawNeedle(Direction : Directions);
begin
case Direction of
North :
drawline(100,100,100,40);
West :
drawline(100,100,40,100);
South :
drawline(100,100,100,160);
East :
drawline(100,100,160,100);
NorthWest :
drawline(100,100,DistanceToWall,DistanceToWall);
NorthEast :
drawline(100,100,200 - DistanceToWall,DistanceToWall);
SouthWest :
drawline(100,100,DistanceToWall,200 — DistanceToWall);
SouthEast :
drawline(100,100,200 — DistanceToWall,200 — DistanceToWall)
end
end;
{MAIN PROGRAM}
begin
EnterDirection(Direction);
DrawBackground;
DrawNeedle(Direction)
end.

11. program Calendar;
{MAKE DRAWING WINDOW EXTEND ACROSS SCREEN}
const
StartHeight = 20;
Separation = 25;
ColumnWidth = 50;
LeftStart = 10;
type
Months = (Jan,Feb,Mar,Apr,May,Jun,Jul,Aug,Sept,Oct,Nov,Dec);
DaysOfWeek = (Mon,Tue,Wed,Thur,Fri,Sat,Sun);
var
MonthName : Months;
Day,StartDay : DaysOfWeek;
Date,DaysInMonth,Height,Row : integer;

procedure TypeMonth_DayCount_Day(var Name : Months;
var DaysInMonth : integer;
var StartDay : DaysOfWeek);
(continued)
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begin

writeln('Type in name of month.');
write(')');

readln(Name);

writeln('Type in number of days in month.');
write(')');
readln(DaysInMonth);
writeln('Type in first day of week in month.');
write(')');
readln(StartDay)

end;

procedure PrintRow(var Date : integer;
var StartDay : DaysOfWeek;
Height : integer);
var
HPos : integer;
Day : DaysOfWeek;
begin
Hpos := LeftStart;
moveto(HPos,Height) ;
for Day := Mon to Sun do
begin
if (Day )= StartDay) and (Date (= DaysInMonth) then
begin
writedraw(Date : 2);
Date := Date + 1

end;
HPos := HPos + ColumnWidth;
moveto(HPos,Height)
end
end;

procedure PrintDaysOfWeek(Height : integer);
var
HPos : integer;
Day : DaysOfWeek;
begin
HPos := LeftStart;
for Day := Mon to Sun do
begin
moveto(HPos,Height) ;
writedraw(Day);
HPos := HPos + ColumnWidth
end
end;
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Solutions to Exercises and Selected Problems

procedure PrintNameOfMonth(Name : Months;
Height : integer);

const
Center = 160;
begin
moveto(Center,Height);
writedraw(Name)
end;
{BODY OF PROGRAM}
begin

TypeMonth_DayCount_Day(MonthName,DaysInMonth,StartDay) ;
Day := StartDay;
Date := 1;
Height := StartHeight;
PrintNameOfMonth(MonthName,Height) ;
Height := Height + Separation;
PrintDaysOfWeek (Height);
Height := Height + Separation;
for Row := 1 to 6 do
begin
PrintRow(Date,Day,Height);
Height := Height + Separation;
Day := Mon
end
end.

465

Exercises

1.

a. FirstNumberIsGreater has the value False, so the program prints “The

first number is less than or equal to second.”

. a. Invalid. There are more left parentheses than right parentheses.

b. Invalid. The second right parenthesis is not preceded by its matching left

parenthesis.
c. Valid.

*¥¥accept¥*x*

If you drag in any other direction, top would be greater than or equal to
bottom, or left would be greater than or equal to right, so no rectangle

would be drawn.

False
True
False
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Solutions to Exercises and Selected Problems

7. a. 7 b. 1

8. You must change the definition of the ScoreRange subrange type to:

ScoreRange = 0..105;
You must also change the prompt in the main loop so that it reads:
"Type in score from 0 to 105 ..."

Problems

4. True. The value of a boolean expression that doesn’t use the operator not

must be false when all the boolean variables in the expression are false.

. program DoubledChar;

{YOU TYPE IN A SENTENCE. PROGRAM REPORTS}
{FIRST PAIR OF DOUBLED LETTERS.}
const
Period = '.';
Blank = ' ';
var
Ch,PreviousChar : char;
Found : boolean; {THE FLAG}
begin
Ch := Period;
PreviousChar := Period;
Found := False; {THE FLAG IS INITIALIZED TO FALSE.}
writeln('Type a sentence ending with a period.');
write(')');
repeat
read(Ch);
if (Ch () Period) then
if (PreviousChar = Ch) then
Found := True; {IF FOUND BECOMES TRUE, LOOP ENDS EARLY.}
PreviousChar := Ch
until Found or (Ch = Period);
writeln;
if Found then
writeln('The character ',PreviousChar,
' is doubled in the sentence.')
else
writeln('There are no doubled characters in the sentence.')
end.

. The program would accept any sequence with an equal number of left

and right parentheses. For example, the program would accept the

string )))(((.



Solutions to Exercises and Selected Problems 467

11. procedure DeleteExtraSpaces;
const
Blank = I it;
Pemigd = L.t;
DollarSign = '$';
var
PreviousCh,Ch : char;
begin
moveto(5,100);
PreviousCh := DollarSign; {INITIALIZE PreviousCh TO ARBITRARY
CHARACTER}
writeln('Type in a sentence ending with a period.');
write(')');
while (Ch () Period) do
begin
read(Ch);
if (PreviousCh () Blank) or (Ch () Blank) then
drawchar(Ch);
PreviousCh := Ch
end
end.

Chapter9

Exercises

3 B

d. It lists the number of people in each house on the street, beginning with
house 12 and ending with house 1.

2. a. The component type is integer, and there are 9 component variables. The
index type is the subrange of integer 1..9.

b. The component type is integer. There are 26 component variables. The

index type is the char subrange ‘a’..z’.

c. The component type is real. There are 12 component variables. The
index type is an enumerated type that consists of the months of the year.
We would have to define a type called Months before we gave the defi-
nition for the array type MonthlyRainfall.

3. The loop would be the same, but HouseNumber should be initialized to 1
instead of 2.

4. a. Yes. b. 2,3
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c. The component type is the enumerated type ConstructionType. The
index type is the subrange of integer 1..12. The variable RutlandHouse-
Kind keeps track of the construction type for each house on the street.

5. case HouseNumber of
1:
Neighbors, := RutlandSt[HouseNumber + 1] +
RutlandSt[HouseNumber + 2];
2 :
Neighbors := RutlandSt[HouseNumber - 1] +
RutlandSt[HouseNumber + 1] + RutlandSt[HouseNumber + 2];
12 :
Neighbors := RutlandSt[HouseNumber — 1] +
RutlandSt[HouseNumber - 27;
11 :
Neighbors := RutlandSt[HouseNumber - 2] +
RutlandSt[[HouseNumber — 1] + RutlandSt[HouseNumber +1];
otherwise
Neighbors := RutlandSt[HouseNumber — 1] +
RutlandSt[HouseNumber + 1] + RutlandSt[HouseNumber - 2] +
RutlandSt[HouseNumber + 2]
end;

6. Assume there is an enumerated type called Names consisting of players’
names. Then this type definition for Team defines the basketball team:

Team = array[BBPositions] of Names;

7. Program WonderWhat reads in a string and then prints this string vertlcally
in the Text window.

8. a. Able, ere I saw Elba. 23 characters.
b. Able wasl, ere I saw Elba. 26 characters.
c. A ere I saw Elba. 17 characters.

9. a. Add the statement writeln(length(StringOfChar)) as the second state-
ment in the body of the program.

b. 8

10. The 1’s on the ends represent the number of ways you can get all heads or all
tails. The 5’s represent the ways you can get exactly 1 heads or exactly 1 tails.
The 10’s represent the ways you can get 2 heads or 2 tails.
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Problems

3. c. program RailRoad;
type
CarType = (Locomotive,CoalCar,0ilCar,CattleCar);
FreightTrain = array[l..10] of CarType;
var
Altoonalimited : FreightTrain;
Number : integer;
begin
for Number := 1 to 10 do
begin
writeln('Type in Locomotive,CoalCar,0ilCar or CattleCar.');
writeln('What kind of car is number ',Number : 1,'?');
write(')');
readln(Altoonalimited[Number])
end;
for Number := 1 to 10 do
writeln(Altoonalimited[Number])
end.

d. program RailRoad;
type
CarType = (Locomotive,CoalCar,0ilCar,CattleCar);
FreightTrain = array[l..10] of CarType;
CarsPerType = array[Locomotive..CattleCar] of integer;
var
Altoonalimited : FreightTrain;
Number : integer;
NumberOfCars : CarsPerType;
WhichCar : CarType;
begin
for Number := 1 to 10 do
begin
writeln('What kind of car is number ',Number : 1,'?');
writeln('Type in Locomotive,CoalCar,0ilCar or CattleCar.' );
write(')');
readln(AltoonaLimited[Number])
end;
Number := 1;
while (Number {= 10) do
begin
WhichCar := Altoonalimited[Number];
NumberOfCars[WhichCar] := NumberOfCars[WhichCar] + 1;
Number := Number + 1
end;
(continued)
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writeln;

writeln(' LOCOMOTIVE COALCAR OILCAR CATTLECAR');
write(NumberOfCars[Locomotive] : 13);
write(NumberOfCars[CoalCar] : 13);
write(NumberOfCars[0ilCar] : 13);
write(NumberOfCars[CattleCar] : 13)
end.

4. program Races;
type
Runners = (Jesse,Frankie,Hilary);
SprintResults = array[Runners] of real;
var
Fifty,Hundred : SprintResults;
Name,Winner : Runners;

procedure RecordRaceResults(var Fifty,Hundred : SprintResults);

var
Name : Runners;
begin
for Name := Jesse to Hilary do
begin .
writeln('Give time for ',Name,' in 50 and 100 yard dashes.');
write(')');
readln(Fifty[Name],Hundred[Name])
end
end;

procedure FindWinner(RaceTime : SprintResults;
var Winner : Runners);
var
Runner : Runners;
begin
Winner := Jesse;
for Runner := Jesse to Hilary do
if (RaceTime[Runner] { RaceTime[Winner]) then
Winner := Runner
end;
{MAIN PROGRAM}
begin
RecordRaceResults(Fifty,Hundred);
FindWinner(Fifty,Name); {Name WILL HOLD NAME OF 50 YD DASH WINNER}
writeln('The winner of the 100 yard dash is ',Name);
FindWinner(Hundred,Name); {Name WILL HOLD NAME OF 100 YD DASH WINNER}
writeln('The winner of the 50 yard dash is ',Name)
end.
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program DigitDisplay;
type
Digits = 0. 190
DigitValues = array[Digits] of integer;
var
DigitPositions : DigitValues;
Digit : Digits;
begin
for Digit 4= 0! to '9! do
DigitPositions[Digit] := ord(Digit);
writeln('digit' : 8,'ord value' : 12);
writeln;
for Digit := '0' to '9' do
writeln(Digit : 6,DigitPositions[Digit] : 10)

end.

program Turnpike;
const
TollAmount = 65;
type

CoinType = (penny,nickel,dime,quarter);

CoinChart = array[CoinType] of integer;
var

TollPayment : CoinChart;

AmountDeposited : integer;

procedure ReadPayment(var TollPayment : CoinChart);
var
Coin : CoinType;
begin
writeln('Type in coins deposited in a toll booth transaction.');
writeln;
for Coin := penny to quarter do
begin
writeln('Type in ',Coin,' count.');
write(')');
readln(TollPayment[Coin])
end;
writeln
end;

procedure CalcPayment(TollPayment : CoinChart;
var AmountDeposited : integer);
var
Coin : CoinType;
(continued)
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begin
AmountDeposited := 0O;
for Coin := penny to quarter do
case Coin of
Penny :
AmountDeposited :
Nickel :
AmountDeposited :
Dime :
AmountDeposited :
Quarter :
AmountDeposited :
end
end;
{MAIN PROGRAM}
begin :
ReadPayment(TollPayment);
CalcPayment(TollPayment, AmountDeposited);
if (AmountDeposited)= TollAmount) then
writeln('Thank you -- drive carefully.')
else
begin
write('Please deposit ');
writeln(TollAmount — AmountDeposited : 2,' cents more.')
end
end.

AmountDeposited + TollPayment[Coin];

AmountDeposited + 5 ¥ TollPayment[Coin];

AmountDeposited + 10 * TollPayment[Coin];

AmountDeposited + 25 * TollPayment[Coin]

11. program Fibonacci;
type
Numberlist = array[l..20] of integer;
var
Fibo : NumberList;
Number : integer;
begin
for Number := 1 to 20 do
Fibo[Number] := 0;
Fibo[1] := 1;
Fibo[2] := 1;
for Number := 3 to 20 do
Fibo[Number] := Fibo[Number - 1] + Fibo[Number - 2];
for Number := 1 to 20 do
writeln(Fibo[Number])
end.
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Chapter 10
Exercises
1. a,b,d, e, h

3. a. function InBetween(Smaller,Middle,Larger : integer) : boolean;
begin
if (Smaller ¢ Middle) and (Middle ¢ Larger) then
Between := True
else
Between := False
end;

b. In both cases, the program reports that the point lies inside the rectangle.

c. Function Tomorrow takes a variable of type DaysOfWeek as its
argument, and it returns the next day. Today is the formal parameter; it
has type DaysOfWeek. The result type is also DaysOfWeek.

d. function Yesterday(Today : DaysOfWeek) : DaysOfWeek;
begin
if (Today = Mon) then
Yesterday := Sun
else
Yesterday := pred(Today)
end;

4. a. A b. A c # d. 3

5. The test (CharString[Position — 1] = Blank) in procedure CapFirstLetters
would cause an out-of-range error.

7. No.

8. a. If the upper limit were Size, the final iteration of the loop would involve
a tail of length 1, and with a tail that has only one element further
rearrangement would be unnecessary.

b. Procedure Swap alters NameList.

9. b. (random mod 11) + 10
d. 0 = Number ( 1

Problems

1. program OneOverTest;
var
Number : integer;
Sum : real;

(continued)
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function OneOver(Number : integer) : real;

begin
if (Number = 0) then
OneQver := 0.0
else
OneOver := 1 / Number
end;
{MAIN PROGRAM}
begin
Sum := 0.0;

Number := 2;
while (Number (= 256) do
begin
Sum := Sum + OneOver(Number);
Number := 2 ¥ Number
end;
writeln('Sum is ',Sum : 6 : 4)
end.

5. program FacTest;
var
Number : longint;

function Factorial(N : integer) : longint;
{A RECURSIVE FUNCTION}
begin

if (N (= 0) then

Factorial := 1

else
Factorial := N ¥ Factorial(N - 1)
end;
{MAIN PROGRAM}
begin
writeln('Type in a non-negative integer value.');
write(')');

readln(Number) ;
writeln('Factorial of ',Number : 2,' is');
writeln(Factorial(Number) : 2)

end.

10. program IntegerSquareRoot;
var
Number : integer;

function IntegerRoot(N : integer) : integer;
var
Root : integer;
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begin
if (N {(= 0) then
IntegerRoot := 0
else
begin
Root := 0;
while (sqr(Root + 1) (= N) do
{BODY OF WHILE STATEMENT IS A SIMPLE STATEMENT.}
Root i= Root + 1;
IntegerRoot := Root
end
end;
{MAIN PROGRAM}
begin
writeln('Type in a non-negative integer.');
write(')'");
readln(Number) ;
write('The integer square root of ',Number : 2,' is ');
writeln(IntegerRoot(Number) : 1,'.")
end.

12. program BallRace;

const

BallCount = 6;

WindowSize = 200;
type

BallRecord = array[l..BallCount] of integer;
var

BallNumber,ChosenBall,Separation,Radius : integer;
HPos : BallRecord;

{KEEPS TRACK OF HORIZONTAL POSITION OF EACH BALL!}
VPos : BallRecord;

{KEEPS TRACK OF VERTICAL POSITIONS OF EACH BALL}

procedure InitializeVPositions(var VPos : BallRecord);
var
VCenter,BallNumber : integer;
begin
VCenter := Separation div 2;
BallNumber := 1;
while (BallNumber {= BallCount) do

begin
VPos[BallNumber] := VCenter;
VCenter := VCenter + Separation;
BallNumber := BallNumber + 1
end
end;

475

(continued)
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procedure DrawBackGround;

var
Number : integer;
begin
Number := 0;
repeat

Number := Number + Separation;
drawline(0,Number,WindowSize,Number)
until (Number )= WindowSize)
end;

procedure StartRace(var HPos : BallRecord);

var
BallNumber : integer;
begin
for BallNumber := 1 to BallCount do
begin

HPos[BallNumber] := Radius;
paintcircle(HPos[BallNumber],VPos[BallNumber],Radius)
end

end;

function PickABall : integer;
begin

PickABall := (random mod BallCount) + 1
end;

procedure Advance(ChosenBall : integer;
var HPos : BallRecord);
const
Speed = 5;
begin
{ERASE THE BALL THAT'S BEING ADVANCED}
invertcircle(HPos[ChosenBall],VPos[ChosenBall],Radius);
{UPDATE THE POSITION OF THE BALL BEING ADVANCED}
HPos[ChosenBall] := HPos[ChosenBall] + Speed;
{PAINT THE NEW POSITION OF THE BALL THAT WAS MOVED}
paintcirele(HPos[ChosenBall],VPos[ChosenBall],Radius)
end;

function ABallIsDone(HPos : BallRecord) :vboolean;
var
BallNumber : integer;
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begin
ABalllsDone := False;
for BallNumber := 1 to BallCount do
if (HPos[BallNumber] )= (WindowSize — Radius)) then
ABallIsDone := True
end;
{MAIN PROGRAM}
begin
Radius := WindowSize div (2 ¥ BallCount);
Separation := 2 ¥ Radius;
InitializeVPositions(VPos);
DrawBackGround;
StartRace(HPos);
repeat
ChosenBall := PickABall;
Advance(ChosenBall,HPos);
DrawBackGround
until ABallIsDone(HPos)
end.

17. program DrunkAtOpera;

const

NumberOfPatrons = 6;

type

UmbrellaHolders = array[l..NumberOfPatrons] of integer;
var

UmbrellaNumber,WhichPosition,TrialNumber -: integer;
TrialCount,Score : integer;
People : UmbrellaHolders;

function PickUmbrella(UmbrellaNumber : integer;
People : UmbrellaHolders) : integer;

var
Umbrella,N,Position : integer;
begin
Umbrella := random mod (NumberOfPatrons — UmbrellaNumber + 1) + 1;
N := 1;
Position := 1;
while (Umbrella ) 0) and (Position (= NumberOfPatrons) do
begin

if (People[Position] = 0) then
Umbrella := Umbrella - 1;
if (Umbrella ) O) then
Position := Position + 1
end;
PickUmbrella := Position
end;
(continued)
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procedure Place(WhichUmbrella,Position : integer;
var People : UmbrellaHolders);

begin

People[Position] := WhichUmbrella

end;

function NoPatronGetsOwnUmbrella(People : UmbrellaHolders) : boolean;
var
SomeoneGetsHerOwn : boolean;
N : integer;
begin
SomeoneGetsHerOwn := False;
N := 1;
while (N (= NumberOfPatrons) and not (SomeoneGetsHerOwn) do
begin
if (People[N] = N) then
SomeoneGetsHerOwn := True;
N:=N+1
end;
NoPatronGetsOwnUmbrella := not (SomeoneGetsHerOwn)
end;

procedure InitializeHandout(var People : UmbrellaHolders);
var
UmbrellaNumber : integer;
begin
for UmbrellaNumber := 1 to NumberOfPatrons do
People[UmbrellaNumber] := O
end;

procedure DoDrunkenHandOut(var People : UmbrellaHolders);

var
UmbrellaNumber,WhichPosition : integer;
begin
for UmbrellaNumber := 1 to NumberOfPatrons do
begin

WhichPosition := PickUmbrella(UmbrellaNumber,People);
Place(UmbrellaNumber,WhichPosition,People)
end

end;
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{MAIN PROGRAM}

begin

write('Type in the number of times ');
writeln('you want to simulate umbrella handout.');
write(')');

readln(TrialCount);

Score := 0;

for TrialNumber := 1 to TrialCount do

begin

InitializeHandOut(People);
DoDrunkenHandOut (People) ;

if NoPatronGetsOwnUmbrella(People) then
Score := Score + 1

end;

write((Score / TrialCount) % 100 : 4 : 2, '% of the time ');
writeln('no one gets her own umbrella.')
end.

Chapter 11

Exercises

2. CheckNumber : integer;
Year : integer;
CanceledCheckBack : boolean

Bhiia
b.

Worker.Name := 'Alvin Bosco';

It changes the marital status of Worker from married to not married, or
from not married to married.

. if (Worker.Name := 'Alvin Bosco') then

Worker.YearsWithCompany := Worker.YearsWithCompany + 1;

. It calculates the total number of hours that Worker works in a week.
. NumberOfEmployee := 1;

while (NumberOfEmployee (= EmployeeCount) do

begin
write(Roster[NumberOfEmployee].Name : 25);
writeln(Roster[NumberOfEmployee].SocSecNumber : 20);
NumberOfEmployee := NumberOfEmployee + 1

end;

. NumberOfEmployee := 1;

while (NumberOfEmployee (= EmployeeCount) do
begin
if (Roster[NumberOfEmployee].Age ¢ 25) and
(Roster[NumberOfEmployee] .MonthlySalary) » 2000.00) then
writeln(Roster[NumberOfEmployee].Name) ;
NumberOfEmployee := NumberOfEmployee + 1
end;
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5. procedure StoreOval(H,V,OvalNumber : integer;
var Picture : Drawing);

begin
with Picture[OvalNumber] do
begin
Top := V;
Left := H;

Bottom := V + 80;
Right :=H+ V
end
end;
6. a. open(MonthlySwim, 'Junelaps"')
b. read(MonthlySwim,Laps)

Problems

1. procedure DrawStraightLine;
{A NEW MINIPAINT INSTRUCTION}

var

H1,VI,H2,V2 : integer; {THE POINTS (H1,V1) AND (H2,V2)}
begin

ClickPoint(H1,V1);

ClickPoint(H2,V2);

drawline(H1,V1,H2,V2)
end;

4. program ConnectRandomPoints;
{TO RUN, FILL ENTIRE SCREEN WITH DRAWING WINDOW}
const
Size = 20;
type
Point = record
H : integer;
V : integer
end;
ListOfPoints = array([l..Size] of Point;
var
Pointlist : ListOfPoints;

procedure GeneratePoints(var List : ListOfPoints);
var
PointNumber : integer;
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begin
for PointNumber := 1 to Size do
begin
List[PointNumber].H :
List[PointNumber].V :
end
end;

random mod 501;
random mod 301

procedure ConnectPoints(List : ListOfPoints);
var
StartPoint,EndPoint : integer;
begin
for StartPoint := 1 to (Size - 1) do
for EndPoint := (StartPoint + 1) to Size do
begin
moveto(List[StartPoint].H,List[StartPoint].V);
lineto(List[EndPoint].H,List[EndPoint].V)
end
end;
{MAIN PROGRAM}
begin
GeneratePoints(PointList);
ConnectPoints(PointlList)
end.

7. program CheckRecords;
const
CommandCount = 6;
BoxHeight = 20; -
WindowWidth = 500;
type
Commands = (Bad,Quit,AddCheck,CheckNumberInfo,
ListAllSince,AmtInMonth);
Months (Jan,Feb,Mar,Apr,May,Jun,Jul, Aug,Sept,Oct,Nov,Dec);
ACheck = record
Month : Months;
Date : integer;
CheckNumber : integer;
Amount : real;
WhoTo : string;
Returned : boolean
end;

(continued)
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var
H,V : integer;
Command : Commands;
Check : ACheck;
CheckFile : file of ACheck;

procedure ClickPoint(var H,V : integer);
begin

repeat
{DO NOTHING}

until button;

repeat

getmouse(H,V)
until not (button)
end;

procedure PromptAndRead_Month(Prompt : string;
var MonthName : Months);
begin
writeln(Prompt);
write(')');
readln(MonthName)
end;

procedure PromptAndRead_Integer(Prompt : string;
var Number : integer);
begin
writeln(Prompt);
write(')');
readln(Number)
end;

procedure PromptAndRead_Real(Prompt : string;
var Number : real);
begin
writeln(Prompt);
write(')');
readln(Number)
end;

procedure PromptAndRead_String(Prompt : string;
var Str : string);
begin
writeln(Prompt);
write(')');
readln(Str)
end;
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procedure PromptAndRead_Boolean(Prompt : string;
var Test : boolean);
begin
writeln(Prompt);
write(')');
readln(Test)
end;

procedure LayOutMenu;
var
BoxWidth : integer;

procedure DrawAndLabelBoxes(BoxWidth,BoxCount : integer);
var
BoxNumber,Position : integer;
Command : Commands;

procedure PrintLabel(Position : integer;
Command : Commands);
{LABEL STARTS A LITTLE IN FROM LINE, HALFWAY DOWN MENU BOX}
begin
moveto(Position + 1,BoxHeight div 2);
writedraw(Command)
end;

{BODY OF DRAWANDLABELBOXES}

begin
Command := Bad;
BoxNumber := 0;
Position := 0;
repeat
Command := succ(Command);
BoxNumber := BoxNumber + 1;

drawline(Position,0,Position,BoxHeight);
PrintLabel(Positon,Command) ;

Position := Position + BoxWidth
until (BoxNumber = BoxCount)
end;

{BODY OF LAYOUTMENU}
begin
drawline(0,BoxHeight,WindowWidth,BoxHeight);
BoxWidth := WindowWidth div (CommandCount — 1);
{THE COMMAND "BAD" DOESN'T GET A BOX}
DrawAndLabelBoxes(BoxWidth,CommandCount — 1)
end;

483

(continued)
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function ChooseCommand(H,V : integer) : commands;
{FUNCTION CHOOSECOMMAND CONTAINS 3 OTHER FUNCTIONS}
var
BoxNumber : integer;

function VerticalOk(V : integer) : boolean;
begin
if (V )= 0) and (V ( BoxHeight) then
VerticalQOk := True
else
VerticalOk := False
end;

function HorizontalOk(H : integer) : boolean;

begin
if (H »= 0) and (H ¢ WindowWidth) then
HorizontalOk := True
else
HorizontalQOk := False
end;

function SelectCommand(BoxNumber : integer) : Commands;
var

Box : integer;

CommandChoice : Commands;

begin
Box := BoxNumber;
CommandChoice := Quit;
while (Box ) 0) do
begin
Box ¢= Béex = 1;
CommandChoice := succ(CommandChoice)
end;
SelectCommand := CommandChoice
end;

{BODY OF FUNCTION CHOOSECOMMAND}

begin

if VerticalOk(V) and HorizontalOk(H) then

begin

BoxNumber := ((CommandCount — 1) ¥ H) div WindowWidth;

ChooseCommand := SelectCommand(BoxNumber)

end
else

ChooseCommand := Bad

end;
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procedure DoCommand(Command : Commands);

procedure PrintEntry(Check : ACheck);
begin

writeln('Recipient: ',Check.WhoTo);
writeln('Date:', Check.Month : 8, Check.Date : 3);
writeln('Number ',Check.CheckNumber);
writeln('For: ',Check.Amount : 6 : 2);
writeln('Returned?: ',Check.Returned)
end;

procedure AddACheck;
var
Check : ACheck;
begin
seek(CheckFile,maxlongint);
PromptAndRead_Month('Type in month of check.',Check.Month);
PromptAndRead_Integer('Type in day of check.',Check.Date);
PromptAndRead_Integer('Type in check number.',Check.CheckNumber);
PromptAndRead_Real('Type in amount of check.',Check.Amount);
PromptAndRead_String('Type in who check is to.',Check.WhoTo);
PromptAndRead_Boolean('Type in if check has been returned.',
Check.Returned);
write(CheckFile,Check)
end;

procedure ListSinceDate;
var
Check : ACheck;
SinceMonth : Months;
SinceDay : integer;
begin
PromptAndRead_Month('Type in cut off month.',SinceMonth);
PromptAndRead_Integer('Type in cut off day.',SinceDay);
reset(CheckFile);
while not (eof(CheckFile)) do
begin
read(CheckFile, Check);
if (Check.Month ) SinceMonth) or ((Check.Month = SinceMonth)
and (Check.Date )= SinceDay)) then
PrintEntry(Check)
end

end;
(continued)
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procedure NumberInfo;
var
Number : integer;
Found : boolean;
Check : ACheck;
begin
reset(CheckFile);
Found := False;
PromptAndRead_Integer('Type in number of check.',Number);
while not (eof(CheckFile)) and not (Found) do
begin
read(CheckFile,Check);
if (Check.CheckNumber = Number) then

begin
PrintEntry(Check);
Found := True
end
end;

if not (Found) then
writeln('Check not found')
end;

procedure MonthAmt;

var
Mo : Months;
Amt : real;
Check : ACheck;
begin
PromptAndRead Month('Type in a month.',Mo);
reset(CheckFile);
Amt := 0.0;
while not (eof(CheckFile)) do
begin

read(CheckFile, Check);
if (Check.Month = Mo) then
Amt := Amt + Check.Amount
end;
writeln('Amount spent in ',Mo : 5,' is:$',Amt : 6 : 2)
end;
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{BODY OF PROCEDURE DOCOMMAND}
begin
case Command of
Bad :
begin
sysbeep(10);
writeln('Bad command -- enter another.')
end;
AddCheck :
AddACheck;
ListAllSince :
ListSinceDate;
CheckNumberInfo :
NumberInfo;
AmtInMonth :
MonthAmt
end
end;
{BODY OF PROGRAM}
begin
open(CheckFile, 'Checks84');
writeln('Move pointer into one of the menu boxes and click.');
LayOutMenu;
ClickPoint(H,V);
Command := ChooseCommand(H,V);
while (Command () Quit) do
begin
DoCommand (Command) ;
writeln( ' ###HERHHAHH#HI#HIH ) ;
ClickPoint(H,V);
Command := ChooseCommand(H,V)
end;
close(CheckFile)
end.
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to Programs

AdEcho, 243
AngleRoll, 141
AssignOne, 117
Average, 159

BadOne, 128
BarGraphOne, 173
BarGraphTwo, 175
Beep, 57
BetterTwoSort, 155
BlocksNeeded, 120
Blowup, 90
BooleanDemo, 266
BooleanElements, 266

CalcDistance, 145
CalculatePi, 379
Cartoon, 32
ChangeToLowercase, 244
Checkerboard, 220
Checks, 401

Cipher, 260
CircleArea, 100
CircleOrbit, 147

Class, 226

ClickPoint, 277
CoinFlip, 373

Cone, 185
CrossCountryTrip, 102
CubeSum, 167

Dangle, 162

Days, 226
Diamond, 62
DoubledChar, 271
DoubleMoney, 133
DrawEcho, 241

EightOrbits, 87
ElectricBill, 160
ElectricBillTwo, 161
Equipment, 235
Explode, 59
ExplodeRect, 170
Expo, 367

FirstLoop, 29
FirstWhile, 124
Forever, 128

Globe, 186
GraphOfSquares, 176
Grid, 201

HockeyScore, 105
HorizontalLines, 196
HorizontalLinesTwo, 198
HotDays, 421
HowManyNeighbors, 301
HowManySteps, 135
HowManyStepsTwo, 137

InteractiveHowManySteps, 142
Interest, 123
InterestGraphOne, 179
InterestGraphTwo, 181

JanuaryJog, 320
KilogramsToPounds, 399

LetterFrequency, 352
LongLongLoop, 131
LongLoop, 130
LowercaseTwo, 248

MiniPaint, 390
MouseReport, 250

NameSort, 362
NewCartoon, 89
NewElectricBill, 203
NinesOne, 58
NinesTwo, 58

OldMac, 191
OvalDraw, 253
OvalsAndRecs, 185
OverAndOver, 31

Palindrome, 316
ParenCheck, 275
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PascalsTriangle, 329
PeopleOnBlock, 296
Perfect, 344
PhoneBook, 430
PlanetIn3D, 70
PointInRec, 338
PrintBackward, 310

QuestionDay, 300
QuizScores, 286

ReadEcho, 240
ReadlnEcho, 240
Rectanglelnvert, 278
RecurringHunger, 269
ReflectOvals, 408
ReportHottestDay, 345
ReportTemperatures, 420

RollBall, 204
RootOfTwo, 377
RutlandStRoster, 312

SecondLoop, 30
Slinky, 278

SortTest, 380
SquashedGlobe, 194
StackOfRectangles, 171
Survey, 291
SurveyGraph, 303
SurveyGraphTwo, 318

Targets, 110
Temperatures, 415
Tens, 58

TextEcho, 309
TheoremProver, 283

Thermometer, 212
TitlesAndHeadings, 341
TossOneCoin, 370
TruthTable, 281

Tuna, 158

TwoSort, 153
TwoStreaks, 81

VerticalLines, 93
VolleyBall, 305

WatchMouse, 252
WeekPlan, 230
WordFrequency, 357

Yoyo, 93
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abs, 143

active window, 7

actual parameter, 197-200, 334

Ada, Countess Lovelace, 136

algorithm, 64, 65

and, 244, 268-269

archiving, 414

argument, 334

arithmetic, performing, 53-59

arithmetic operators, 53-55

array, 289-290, 345

array as parameter, 303-305

array declaration, 290, 293

array elements, 294

array of records, 405-411

array of strings, 311

array type, 290, 293

array variable, 290, 406-407

assignment statement, 30,
117-122

assignment symbol, 118

averages, calculating, 158-160

Babbage, Charles, 136
backward for loop, 69-70
bar graphs, 171-183

begin, 14, 34, 35, 81-82
binary number system, 43-44
bit, 44

body of a for statement, 83
body of a program, 14

body of a while statement,
124-125

Boole, George, 276

boolean, 129, 265-285

boolean expressions, 267

boolean operator, 268-269

boolean type, 265

boolean values, 265-267,
276

boolean variables, 266, 267

braces, 9, 72

bringing up, 32

bug, 12

built-in functions, 143

button, 276-279

byte, 44

calling program, 193

case, 232

caselabel, 232

case selector, 232

case statement, 232-236

cell, memory, 398-400

central processing unit (CPU),
44-47

char, 236-239

character type, 236

chr, 238, 243-244

Clipboard, 27

close, 418, 420, 423

close box, 7

coding (step in writing
programs), 64, 67, 105, 110

colon notation, 95, 101

comma, 87

comments, 9, 72-73

comparing character strings,
315

compiler, 35-36

component of a file, 414

component of an array, 290

component type, 294

component variable, 290

compound statement, 83

computational logic, 280

conditional statement,
153-162

const, 88-89

constants, 88-89

constant definition, 89

control line of a for statement,
29

control line of a while
statement, 125

control variable, 30

Copy (command), 25-26

copy (function), 335

counter, 134-137

CPU (central processing unit),
44-47

cryptography, 254-261

Cut, 27
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dangling else, 162

data, 44

data structure, 406

data table, 104, 108

debugging, 65, 68, 106,
180-181

declaration part, 30

default field width, 95

delete, 314

deleting, 10

desktop, 3

dialog box, 27

disk, 2, 3

disk window, 4

div, 53-54

divide-and-conquer strategy,

191, 207, 217
division operators, 53-54
do, 29, 34
document, 89
Do Itbox, 8
downto, 69-70
dragging, 4
drawchar, 239-240
Drawing window, 7,

16-17
drawline, 18, 82
dummy parameter, 197

echoing, 240-243
electronic desktop, 3
electronic pen, 112, 390
else, 157-162

empty statement, 84
end, 14, 34, 35, 81-82
enumerated type, 225-236
eof, 418, 423

eraseoval, 183
eraserect, 169

error message, 12
execute, 7

external file, 414

false, 125, 129, 265
fields, 94-96

field selector, 400
field width, 95-96
file, 414-415

file, passing to a procedure,
421-424

file components, 414

file declaration, 415

file menu, 4

file pointer, 416, 423

filepos, 429

file variable, 415-416

flag, 271-272

floppy disk, 2

formal parameter, 197-200

for statement, 29, 46, 81-82, 83,
127

frameoval, 183

framerect, 167-168

function, 142-143, 333-336,
340, 345-346

function call, 334-343

function declaration, 336, 339,
346

function parameter, 334

generate-and-test method,
166-167

getmouse, 250-254

global constant, 231, 322

global declaration, 361

global variable, 361

Go, 16,51

Go-Go, 51-52

graphing, 318-322

Halt, 52
heading line, 14
highlighting, 4,9, 10, 11

I-beam, 7

identifier, 34, 73-74, 400
idiot-proofing, 160

if, 154-155

if-then-else statement, 157-161
if-then statement, 153-155
increment, 125

index, 290

index type, 294

infinite loop, 128
initialize, 120

input, 90-94

insertion point, 9, 10

Instant window, 8-10, 36

integer, 130-132

integers, 30, 53

interactive program, 90-94

interest, calculating, 122-124,
133-134, 178-183

interpreter, 35-36

invertcircle, 24, 82

invertoval, 183

invertrect, 169

iteration, 59

keyboard, 9-10, 12, 15

length, 211, 335
lexicographic ordering, 362
lineto, 112-113, 390

literal field, 94

loading Pascal, 3-6

local constant, 195

local declaration, 361

local variable, 195, 361
logical connectives, 268-269
logical operators, 268-269
longint, 130-132

loop control variable, 30
looping, 29-31, 46-47, 56-57

machinelanguage, 45
MacPascal, 1, 45

main memory, 2-3

main program, 14
mathematical logic, 279-280
maxint, 130

maxlongint, 131, 414
memory, 2-3, 44

memory cell, 398-400

menu, 4

mixed-mode expression, 103
mod, 162-163

Monte Carlo method, 376-379
mouse, 2, 337, 387-390
moveto, 112-113, 175-178

nested function call, 334
nested loops, 83, 87-88
nested statement, 161



nonprinting control characters,
238
not, 268-269

Observe window, 47-53, 68,
180-181

odd, 185-186, 277, 333-335

of, 233

open, 420, 423

operator, 53-55, 129, 268-269,
362

or, 268-269

ord, 227, 243-244

otherwise, 233-234

out-of-range error, 301-302

output, 7, 94-97

paintcircle, 20, 82

paintoval, 183

paintrect, 169

palindromes, 313-317

paper check, 210, 217, 218

parameters, 196-206, 244-250,
303-305, 334, 345-346

parameter list, 204

parentheses, 14, 269, 273-275

Pascal, Blaise, 322

Pascal’s triangle, 323-330

pass file to a procedure, 421-424

passing a parameter, 197

Paste, 25-26

Pause, 51-52

pensize, 390

perfect number, 343-345

period, 14, 35

planning (step in writing
programs), 64, 67, 105, 109

pos, 427

pred, 228, 229

pretty printing, 15

printing, 33-34

procedure, 15, 34, 191-192,
195-196

procedure call, 193

procedure declaration, 192

procedure statement, 192

procedure syntax, 195

procedure with parameters,
196-203

procedure with several
parameters, 203-206

program, 1, 2-3

program body, 14

program documentation, 89

program headingline, 14

programs, writing, 60-71

program syntax, 195

program testing, 380-383

Program window, 6-7

prompt, 91

punctuation, 35

quitting, 13, 28
quotation marks, single, 10,
12-13, 14

random, 369-384
random-access file, 414-424
random number, 368-369
read, 241, 420

readln, 91, 92, 240-241
real, 98

real numbers, 98-103
record, 400

record field, 400

record type, 398-399
record variable, 405
recursion, 366-368
recursive function, 367
recursive method, 367
relational operator, 129, 362
repeat-until statement, 138-139
reserved word, 15

reset, 416, 423

result type, 334

return, 142, 333

round, 143, 333-335

run, 7

run-time error, 160

save vs. save as, 33

saving, 27-28, 33

scientific notation, 98-99, 101
scoreboard principle, 298-301
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scratchpad principle, 155-157

secondary memory, 2, 3

seek, 419-420, 423

semicolon, 10, 11-12, 35,
80-81, 84, 158

separator symbol, 10

sequential file, 414

simple statement, 82

simulation, 369-376

size box, 7

sorting, 153, 155, 361-362

special-case input, 159

sqr, 143

sqrt, 143, 333-335

squaring, 143

standard Drawing window,
17

standard functions, 333-335

standard procedures, 15, 34,
191

standard type. See boolean;
char; integer; real; string

statements, 14, 29-30, 46,
81-84,117-122, 124-128,
132-139, 153-162,
232-236,411-413

statement part, 14

stepping, 22-23

stops, 47, 49-51, 52-53

string, 308, 310

string declaration, 310

string length, 311

string size, 311

string value, 310, 335

string variable, 308

strings vs. characters, 308-309

subcell, 400

subproblems, 207, 210, 335

subprogram, 333

subrange type, 285-287

suce, 228

syntactic analysis, 273

syntax, 79, 85, 86

syntax diagram, 73-74

syntax error, 85

syntax notation, 85

sysbeep, 57
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tail of an array, 362

test, 124-125, 129, 135-137

testing (step in writing
programs), 65, 68, 106

test slot, 266

Text window, 7

then, 153-155

theorem, 280, 282-285

thinking (step in writing
programs), 64, 66-67,
108

to, 34

top-down design, 207

top-down planning, 209-210

top-down programming, 191,
207-222

true, 125, 129, 265
trunc, 143

truth table, 280-285
type, 225

type definition, 400
Type Size, 8

universal graphing procedure,

318-323
until, 138-139

vacation test, 73

value parameter, 247

var, 30, 34, 87, 247

variable, 30, 35, 47, 48, 117,
398

variable declaration, 30
variable parameter, 244-250

while, 124

while loop, 124-128

while-loop syntax, 132

while statement, 124-128,
132-133

windows, 6-13

Windows menu, 7-8

Wirth, Niklaus, 35, 322

with statement, 411-413

write, 97-98

writedraw, 175-178, 239

writeln, 10, 82, 94-97



Macintosh Pascal Reserved Words

and else label procedure type
array end mod program until
begin file nil record uses
case for not repeat var
const function of set while
div goto or string with
do if otherwise then
downto in packed to
Program Outline
program heading line;
{DECLARATION PART OF PROGRAM}

const definitions;

type definitions;

var declarations;

procedure and function declarations;

{STATEMENT PART OF PROGRAM}

begin

statements

end.

Operators

Arithmetic Operators Logical Operators Relational Operators

+, —, *, /, div, mod and, or, not Yo=K Y= = 1)








