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hree curves that shape an equilateral triangle�//
//pen originally is heading at 90 degrees (x axis)
//the method pen.goForward is supposed to control 
//a pen that plots line segments on the screen
//the method pen.turnLeft is supposed to change the original 
//heading of the pen counter clockwise by the degrees given as a parameter.
//the method pen.turnRight is supposed to change the original 
//heading of the pen clockwise by the degrees given as a parameter.
method Draw_Koch_fractal(N) 

width = 400//width of the window
height = 2*width/Math.sqrt(3)//calculation of the height of the window
size = width/Math.pow(3.0, N)//size of each drawing step
initial_pen_position = pen.setposition(0, width*Math.sqrt(3)/2, 0)
//calculation of the initial pen position (0,114)
pen.setWindowSize(width, height)//initialization of the window
koch_fractal(N)//call of the Koch_fractal method
pen.turnrRight(120)//turn right by 120 degrees
koch_fractal(N)//call of the Koch_fractal method
pen.turnRight(120) 
koch_fractal(N)

end method

method koch_fractal(n) 
if (n == 0) then

pen.goForward(size)
else 

koch_fractal(n-1)
pen.turnLeft(60)
koch_fractal(n-1)
pen.turnRight(120)
koch_fractal(n-1)
pen.turnLeft(60)
koch_fractal(n-1)

end if
end method
output Draw_Koch_fractal(N)
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$�)�
����"����
�
�� 7%
 4 + 3 + 2 + 1 = 10

d addIntUpTo(n)
if (n == 1) then

return 1
else

return n + addIntUpTo(n-1)
end if
ethod
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od foo(n)
(n <= 1) then
return 1

se
return foo(n-1) + foo(n-2)

d if
method

ut foo(5)
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od foo(n, m)
(n <= 1) OR (m <= 1) then
return 2
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else
return foo(n-1, m) + foo(n, m-2)

end if
end method

output foo(5,4)

7�
"(�� 30
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method foo(n, m)
output "value of n=", n, "value of m =", m
if (n <= 1) OR (m<=1) then

return 2
else

return foo(n-1, m-n)+foo(n, m-2)
end if

end method

output "Output is", foo(3,2)

"(�� 7
�

value of n= 3 value of m = 2 
value of n= 2 value of m = -1 
value of n= 3 value of m = 0 
Output is 4
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method Foo(X,Y)
if X < Y then
return Foo(X+1,Y-2)

else if X = Y then
return 2*Foo(X+2,Y-3)-3 

else
return 2*X+3*Y

end if
end method
output "Output is", Foo(3,12)

7�
"(��

Output is 47
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//This program will use the array Scores which is a 2D ARRAY.
//It will print the contents of the array.
//5 students with 5 exams each
Scores = 
[[98,68,65,73,67],
[77,77,88,78,90],
[53,63,74,85,72],
[77,77,68,78,91],
[88,86,90,56,81]]
STUDENT = 0
EXAM = 0 
loop STUDENT from 0 to 4

output STUDENT +1, "Student"   
loop EXAM from 0 to 4      

output "----", "Exam ", EXAM+1, Scores[STUDENT][EXAM]
end loop
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1 Student 
---- Exam 1 98 
---- Exam 2 68 
---- Exam 3 65 
---- Exam 4 73 
---- Exam 5 67 
2 Student 
---- Exam 1 77 
---- Exam 2 77 
---- Exam 3 88 
---- Exam 4 78 
---- Exam 5 90 
3 Student 
---- Exam 1 53
---- Exam 2 63 
---- Exam 3 74 
---- Exam 4 85 
---- Exam 5 72 
4 Student 
---- Exam 1 77 
---- Exam 2 77 
---- Exam 3 68 
---- Exam 4 78 
---- Exam 5 91 
5 Student 
---- Exam 1 88 
---- Exam 2 86 
---- Exam 3 90 
---- Exam 4 56 
---- Exam 5 81
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Scores = 
[[98,68,65,73,67],
[77,77,88,78,90],
[53,65,74,85,72],
[77,77,68,78,91],
[88,86,90,56,81]]
STUDENT = 0
EXAM = 0 
loop STUDENT from 0 to 4

output STUDENT +1, "Student"   
loop EXAM from 0 to 4

if (Scores[STUDENT][EXAM] mod 10 = 5) then      
output "----", "Exam ", EXAM+1, Scores[STUDENT][EXAM]

end if
end loop

end loop

-��-5�
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1 Student 
---- Exam 3 65 
2 Student 
3 Student 
---- Exam 2 65 
---- Exam 4 85 
4 Student 
5 Student
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Scores = 
[[98,68,65,73,67],
[77,77,88,78,90],
[77,77,88,78,91],
[88,86,90,56,81]]
STUDENT = 0
EXAM = 0 
TCOUNTER = 0
loop STUDENT from 0 to 3

output STUDENT +1, "Student"   
loop EXAM from 0 to 4

X = 1
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EXAM+1, "has", 

r in all grades"
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COUNTER = 0
X = Scores[STUDENT][EXAM] 

loop while X>0
if  X mod 10 = 8 then               

COUNTER = COUNTER + 1
TCOUNTER = TCOUNTER +1

end if
X = div (X, 10)

end while
output "----", "The grade of exam ", 

COUNTER, "eight(s)"
end loop

end loop
output " A total of ", TCOUNTER, "eights appea

7-��-5�

1 Student 
---- The grade of exam 1 has 1 eight(s) 
---- The grade of exam 2 has 1 eight(s) 
---- The grade of exam 3 has 0 eight(s) 
---- The grade of exam 4 has 0 eight(s) 
---- The grade of exam 5 has 0 eight(s) 
2 Student 
---- The grade of exam 1 has 0 eight(s) 
---- The grade of exam 2 has 0 eight(s) 
---- The grade of exam 3 has 2 eight(s) 
---- The grade of exam 4 has 1 eight(s) 
---- The grade of exam 5 has 0 eight(s) 
3 Student 
---- The grade of exam 1 has 0 eight(s) 
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---- The grade of exam 2 has 0 eight(s) 
---- The grade of exam 3 has 2 eight(s) 
---- The grade of exam 4 has 1 eight(s) 
---- The grade of exam 5 has 0 eight(s) 
4 Student 
---- The grade of exam 1 has 2 eight(s) 
---- The grade of exam 2 has 1 eight(s) 
---- The grade of exam 3 has 0 eight(s) 
---- The grade of exam 4 has 0 eight(s) 
---- The grade of exam 5 has 1 eight(s) 
A total of 12 eights appear in all grades
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public class Rec_Demo
{
public static int question(
{

int n)

if (n <= 0)
return -2;

else 
return ( tion(nques )+3);

}
-100

publi void main(String[]c static 
a) 
{

int l = question(111);   
S t t i tl ("l "+l)

public class Rec_Demo
{
public static int question(int 
{
if (n <= 0)
return -2;

else 
return (question(n+100)+3);

}

public static void main(String[
a)
{
int l = question(111);    
S t t i tl ("l " + l)
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System.out.pprintln("l= "+
}

l);

}

System.out.println("l= " + l);
}

}
-��-5�

l=4
-��-5�

java.lang.StackOverflowError:nul

	����
������




	���!� ����
	�1�� /� ���
�������	��	3	��	�	"0�	��	�����

//==== Reverse and store ============================
// This algorithm uses an array, a stack and a collection.
// It reads names from the array, reverses them,
// using the stack, and stores the contents of the stack
// inside the collection.
// ================================================

NAMES = ["Kostas", "Markos", "Anna", "Mary", "Takis"]
NAMES_C = new Collection()
STACK_NAMES = new Stack()
I = 0

loop I from 0 to 4
STACK_NAMES.push(NAMES[I])

end loop

output "Add names in the collection:"
output "==========================="
loop while NOT(STACK_NAMES.isEmpty())

NAME = STACK_NAMES.pop()
NAMES_C.addItem(NAME)
output NAME, "was entered in the collection"

end loop   
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output ""
output "Names stored in the collection:"
output "==========================="
loop while NAMES_C.hasNext()

output NAMES_C.getNext()
end loop

-��-5�

Add names in the collection: 
=========================== 
Takis was entered in the collection 
Mary was entered in the collection 
Anna was entered in the collection 
Markos was entered in the collection 
Kostas was entered in the collection 

Names stored in the collection: 
=========================== 
Takis 
Mary 
Anna 
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display method
display method
display method
 stacks
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//Declaration and initialization of variables
SPa = new Stack() //a new stack
SPb = new Stack() //a new stack
SPc = new Stack() //a new stack
SPd = new Stack() //a new stack
daa = new Array() //auxiliary array to use in 
dbb = new Array() //auxiliary array to use in 
dcc = new Array() //auxiliary array to use in 
PEGS = [SPa, SPb, SPc, SPd] //an array of four
I = 0
a = 1
b = 2
c = 3
t = 0
n = 0
m = 0
da = ""
db = ""
dc = ""
NUM = 5 //the number of disks
f1 =" "
f2 =" "
f3 =" "

TowersofHanoi(NUM) //the number of disks
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//The following method is the starting point 
//of the program
method TowersofHanoi(n)
loop I from 0 to n-1

m = n-I
PEGS[1].push(m)

end loop
display()
move(n,1,2,3)

end method

//This is a recursive method used to solve the problem
method move(n, a, b, c)
if n>0 then

move(n-1, a, c, b)
t = PEGS[a].pop()
PEGS[c].push(t)
display()
move(n-1, b, a, c)

end if
end method

//The following method is used to visualize the 
//pegs and the disks. Three auxiliary arrays are
//used so as to display the contents of each stack.
method display()

output ""
output " | A | B | C |"

loop I from 0 to NUM-1 
daa[I] = PEGS[1].pop()//put the elements of the stack to an array
dbb[I] = PEGS[2].pop()//put the elements of the stack to an array
dcc[I] = PEGS[3].pop()//put the elements of the stack to an array

end loop

loop I from 0 to NUM-1
da = daa[I]
db = dbb[I]
dc = dcc[I]
f1 = String(da)//covert to string
if f1 == "null" then

f1="-"
end if
f2 = String(db) //covert to string
if f2 == "null" then

f2="-"
end if
f3 = String(dc) //covert to string
if f3 == "null" then

f3="-"
end if
output " | ", f1, " | ", f2, " | ", f3, " | "

end loop

loop I from 0 to NUM-1 
m = NUM-1-I
PEGS[1].push(daa[m]) //put the elements of the array daa back to the stack
PEGS[2].push(dbb[m]) //put the elements of the array dbb back to the stack
PEGS[3].push(dcc[m]) //put the elements of the array dcc back to the stack

end loop
end method
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| A | B | C |
| 1 | - | - |
| 2 | - | - |
| 3 | - | - |
| 4 | - | - |
| 5 | - | - |

�

| A | B | C | 
| 2 | - | 1 | 
| 3 | - | - | 
| 4 | - | - | 
| 5 | - | - | 
| - | - | - |

�

| A | B |
| 3 | 2 |
| 4 | - |
| 5 | - |
| - | - |
| - | - |

�

| A | B | C | 
| 4 | 1 | 3 | 
| 5 | 2 | - | 
| - | - | - | 
| - | - | - | 
| - | - | - |

�

| A | B | C | 
| 1 | 2 | 3 | 
| 4 | - | - | 
| 5 | - | - | 
| - | - | - | 
| - | - | - |

�

| A | B |
| 1 | - |
| 4 | - |
| 5 | - |
| - | - |
| - | - |

�

| A | B | C | 
| 5 | 4 | 1 | 
| - | - | 2 |
| - | - | 3 | 
| - | - | - | 
| - | - | - |

�	

| A | B | C | 
| 5 | 1 | 2 | 
| - | 4 | 3 | 
| - | - | - | 
| - | - | - | 
| - | - | - |

��

| A | B |
| 2 | 1 |
| 5 | 4 |
| - | - |
| - | - |
| - | - |
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| C | 
| 1 | 
| - | 
| - | 
| - | 
| - |




| A | B | C | 
| 3 | 1 | - | 
| 4 | 2 | - | 
| 5 | - | - | 
| - | - | - | 
| - | - | - |

| C | 
| 2 | 
| 3 | 
| - | 
| - | 
| - |

�

| A | B | C | 
| 4 | - | 1 | 
| 5 | - | 2 | 
| - | - | 3 | 
| - | - | - | 
| - | - | - |

| C | 
| 3 | 
| - | 
| - | 
| - | 
| - |

��

| A | B | C | 
| 1 | 4 | 3 | 
| 2 | - | - | 
| 5 | - | - | 
| - | - | - | 
| - | - | - |

| C | 
| 1 | 
| - | 
| - | 
| - | 
| - |

��

| A | B | C | 
| 5 | 1 | - | 
| - | 2 | - | 
| - | 3 | - | 
| - | 4 | - | 
| - | - | - |

| C | 
| 2 | 
| 5 | 
| - | 
| - | 
| - |

�	

| A | B | C | 
| - | 3 | 1 | 
| - | 4 | 2 | 
| - | - | 5 | 
| - | - | - | 
| - | - | - |

| C | 
| 5 | 
| - | 
| - | 
| - | 
| - |

�


| A | B | C | 
| 1 | 4 | 5 | 
| 2 | - | - | 
| 3 | - | - | 
| - | - | - | 
| - | - | - |

| C | 
| 1 | 
| 4 | 
| 5 | 
| - | 
| - |

��

| A | B | C | 
| 3 | 1 | 4 | 
| - | 2 | 5 | 
| - | - | - | 
| - | - | - | 
| - | - | - |

| C | 
| 2 | 
| 3 | 
| 4 | 
| 5 | 
| - |

��

| A | B | C | 
| - | - | 1 | 
| - | - | 2 | 
| - | - | 3 | 
| - | - | 4 | 
| - | - | 5 |
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| A | B | C | 
| 1 | 3 | - | 
| 2 | 4 | - | 
| 5 | - | - | 
| - | - | - | 
| - | - | - |

�


| A | B | C | 
| 2 | 3 | 1 | 
| 5 | 4 | - | 
| - | - | - | 
| - | - | - | 
| - | - | - |

��

| A | B |
| 5 | 2 |
| - | 3 |
| - | 4 |
| - | - |
| - | - |

��

| A | B | C | 
| - | 1 | 5 | 
| - | 2 | - | 
| - | 3 | - | 
| - | 4 | - | 
| - | - | - |

��

| A | B | C | 
| 1 | 2 | 5 | 
| - | 3 | - | 
| - | 4 | - | 
| - | - | - | 
| - | - | - |

��

| A | B |
| 1 | 3 |
| - | 4 |
| - | - |
| - | - |
| - | - |

��

| A | B | C | 
| 3 | 4 | 1 | 
| - | - | 2 | 
| - | - | 5 | 
| - | - | - | 
| - | - | - |

��

| A | B | C | 
| 3 | 1 | 2 | 
| - | 4 | 5 | 
| - | - | - | 
| - | - | - | 
| - | - | - |

��

| A | B |
| 2 | 1 |
| 3 | 4 |
| - | - |
| - | - |
| - | - |

��

| A | B | C | 
| 1 | - | 4 | 
| 2 | - | 5 | 
| 3 | - | - | 
| - | - | - | 
| - | - | - |

��

| A | B | C | 
| 2 | - | 1 | 
| 3 | - | 4 | 
| - | - | 5 | 
| - | - | - | 
| - | - | - |

��

| A | B |
| 3 | 2 |
| - | - |
| - | - |
| - | - |
| - | - |

��

| A | B | C | 
| - | 1 | 3 | 
| - | 2 | 4 | 
| - | - | 5 | 
| - | - | - | 

�	

| A | B | C | 
| 1 | 2 | 3 | 
| - | - | 4 | 
| - | - | 5 | 
| - | - | - | 

��

| A | B |
| 1 | - |
| - | - |
| - | - |
| - | - |
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| | | |
| - | - | - |

| | | |
| - | - | - |

| | |
| - | - |
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BUS1 = ["Roger", "John", "Nikos", "Marion", "H
BUS2 = ["Nora", "Bill", "Eliza", "Takis", "Ale
REGISTRY = ["Alex", "John", "Elina", "Nikos",
"Hellen", "Nora", "Bill", "Eliza", "Takis", "R
STUDENTS = new Queue() //Queue for Students
A = ""
I = 0
FOUND = 1

//copy students from BUS1
loop I from 0 to 4      

STUDENTS.enqueue(BUS1[I])
end loop  

//copy students from BUS2
loop I from 0 to 4      

STUDENTS.enqueue(BUS2[I])
end loop 

loop while NOT(STUDENTS.isEmpty())
A = STUDENTS.dequeue()
loop I from 0 to 12

if REGISTRY[I] = A then
FOUND = 1

end if
end loop 

if FOUND = 1 then
output A, "is not absent"

end if
end loop   
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Roger is not absent 
John is not absent 
Nikos is not absent 
Marion is not absent 
Hellen is not absent 
Nora is not absent 
Bill is not absent 
Eliza is not absent 
Takis is not absent 
Alex is not absent
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CASHIER1 = ["Roger", "John", "Nikos", "Marion"]
CASHIER2 = ["Nora", "Bill", "Eliza", "Takis"]
CUSTOMER1 = new Queue()   //Queue for CUSTOMER1
CUSTOMER2 = new Queue()   //Queue for CUSTOMER2
TIME = new Collection()
A = ""
B = 0
C1 = 0
C2 = 0 
I = 0
D1 = 0
D2 = 0
TOT_B = 0
TOT_C = 0
FOUND = 1

//copy CUSTOMER1 from CASHIER1
loop I from 0 to 3     

CUSTOMER1.enqueue(CASHIER1[I])
end loop  

//copy CUSTOMER2 from CASHIER2
loop I from 0 to 3      

CUSTOMER2.enqueue(CASHIER2[I])
end loop 

loop while NOT(CUSTOMER1.isEmpty())
D1 = (CUSTOMER1.dequeue())
C1 = Math.floor((Math.random() * 100) + 1)// use of random function

to generate random times between 1 sec to 100 sec
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if C1>60 then //only customers waiting more 
collection

TIME.addItem(D1)
end if

TOT_B = TOT_B + C1
end loop

loop while NOT(CUSTOMER2.isEmpty())
D2 = (CUSTOMER2.dequeue())
C2 = Math.floor((Math.random() * 100) + 1)

if C2>60 then
TIME.addItem(D2)

end if
TOT_C = TOT_C + C2

end loop

TIME.resetNext()
loop while TIME.hasNext()

output TIME.getNext()
end loop

if TOT_B > TOT_C then//outputs the slower cashi
output "CASHIER1 is slower"
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else

output "CASHIER2 is slower"
end if
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s_array = new AArray()
s_array = [0, 0,0,0,0,0,0,0,0]0,
maxsize = 10
high = -1
n = 0

pop()
push(1)
push(2)
push(7)
push(8)
pop()
push(9)
push(10)
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push(9)
push(33)
push(29)
push(11)
push(49)
push(10)

output " --------- "
output "high = ", high
output " --------- "
output "s_arrayy contains :", s_array
output " --------- "
output "size off stack = ", size()

output 
"///////////////////////////////////"
output "stack ccontents display and
removal"
output 
"///////////////////////////////////"
loop while isemmpty() = 0

n = pop()
output n

end loop
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output 
"//////////////////////

method push(n)

/////////////"

if (isfull() === 1)  then
output "Message: stack is full"

else
high = high + 1
s_array[highh] = n

end if
end method

method pop()
if (isempty() == 1) then

output "Message: stack is empty"
else

high = hi hgh -
return s_ar

1
rray[high+1]

end if
end method

method isempty()
if (high == -

return 1
1) then

else 
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return 0
end if 

end method

method isfull()
if (high == maxsize

return 1
-1) then

else
return 0

end if
end method

method size()
return high+1

end method
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//This algorithm uses a stack to convert an integer to its binary 
equivalent

//Declaration of variables
s_array = new Array()
s2_array = new Array()
s_array = [0, 0, 0, 0, 0, 0, 0, 0, 0, 0]
maxsize = 10
high = -1
x = 0
y = 0
n = 0
t = 0
dig_value = 0
number = 123

output "Convert number ", number

//Call method convert_in_binary
t_to_binary(number)convert //max number is 1023

//Use of an auxiliary array to properly output the result
output " "
output "Final result"
loop a from 0 to 9 

s2_array[a] = s_array[9-a]
end loop
output s2_array

method convert_to_binary(x)
output "Calculations"
loop while x > 0

y = x mod 2
push(y) //use of push method
x = div(x,2) //division of x over 2

end loop
//the next loop will use the isempty method
loop while isempty() = 0 

t = pop() //use of pop method
dig_value = Math.pow(2, (high+1)) //2^(high+1)
output "Binary digit number", high+1,"(",dig_value,")", "is", t 

end loop
end method

method push(n)
if (isfull() == 1)  then

output "Message: stack is full"
else

high = high + 1 
s_array[high] = n

end if
end method
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method pop()
if (isempty() == 1) then 

output "Message: stack is empty"
else

high = high - 1
return s_array[high+1]

end if
end method

method isempty()
if (high == -1) then

return 1
else 

return 0
end if 

end method

method isfull()
if (high == maxsize-1) then

return 1
else

return 0
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end if
end method

-��-��

Calculations 
Binary digit number 6 ( 64 ) is 1 
Binary digit number 5 ( 32 ) is 1 
Binary digit number 4 ( 16 ) is 1 
Binary digit number 3 ( 8 ) is 1 
Binary digit number 2 ( 4 ) is 0 
Binary digit number 1 ( 2 ) is 1 
Binary digit number 0 ( 1 ) is 1

Final result 
0,0,0,1,1,1,1,0,1,1
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INDEX 0 1 2 3 4
5 3 9 7 8
FRONT
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q_array = new Array()
q_array = [0, 0, 0, 0, 0, 0, 0, 0, 0, 0]
FRONT = 0
REAR = 0
SIZE = 10
n = 0
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dequeue()
enqueue(71)
enqueue(1)
enqueue(2)
enqueue(112)
enqueue(14)
enqueue(52)
enqueue(67)
enqueue(14)
enqueue(52)
enqueue(62)
dequeue()
dequeue()
dequeue()
dequeue()
dequeue()
dequeue()
enqueue(61)

output "Queue contents display"
output "---------"
if (FRONT == REAR) then

output "Message: queue is empty"
else

loop I from FRONT to REAR-1
n = q_array[I]
output n

end loop
end if
output "---------"

Advanced_ComputerScience_001-150.qxp_Advanced_ComputerScience  10/10/16  3:58 PM  Page 36



� �

�
�

�

 
  
     
  
     
     
  

 
 

 
   
    
  
     
     
       
       
     
       
     
  

 
 

�

 
 
 

  
 
 
 
 

 

� � � � � � � � � � � � �
� � � � � � � � � � � �

� � � � � � � � �

�

� � � � � � � � �

� � � � � � � � � � � � � �
� � � � � � � � �

� � � � � � � � � � � � � �
� � � � � � � � � � � � � �
� � � � � � � � � � � �

�

�

�

�

-�

method enqueue(N)
if REAR == SIZE then

output "Message: queue is full"
else 

q_array[REAR] = N
REAR = REAR + 1

end if
end method

method dequeue()
if FRONT == REAR then

output "Message: queue is empty"
else

N = q_array[FRONT]
if (FRONT+1 == REAR) then

REAR = 0
FRONT = 0

else
FRONT = FRONT + 1

end if
end if

end method
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Message: queue is empty 
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q_array = new AArray()
q_array = [0, 0, 0, 0, 0, 0, 0, 0, 0, 0]
//you can replaace the previous two 
lines
//with q_array = new Array(10)
maxsize = 10
front = 0
rear = -1 
nelements = 0 
n = 0
dequeue()
enqueue(1)
enqueue(2)
enqueue(7)
enqueue(8)
dequeue()
enqueue(9)
enqueue(10)

output "front == ", front
output "rear = ", rear
output "q_arrayy contains :", q_array
output " --------- "
output "size = ", size()
output " --------- "

output "q contents display andueue c
removal"
output " --------- "
loop while isemmpty() = 0

n = dequeue()
output n

end loop
output " --------- "

method enqueue(n)
if isfull() = 1  then

output "Message: queue is full"
else

if (rear == maxsize
rear = 

-1) then
-1

end if
rear = reaar +1
q_array[rear] = n
nelements = nelements + 1

end if
end method

�������
Message: queue is empty 
front = 1 
rear = 5 
q_array contains : 
1,2,7,8,9,10,0,0,0,0 
---------
size = 5 
---------
queue contents display and 
removal 
---------
2 
7 
8 
9 
10 
---------
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method dequeue()
if isempty() == 1 then

output "Message: queue 
else

temp = q_arrray[front]
front = front + 1
if (fr =maxsize) thont==

front = 0
end if
nelements == nelements
return temp

end if
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end method

method isempty()
if (nelementts == 0) then

return 1
else 

return 0
end if 

end method

method isfull()
if (nelementts

return 1
== maxsize) then

else
return 0

end if
end method

method size()
return nelements

end method
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