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Chapter 10- modular programming 
















> Solved Examples. 
introduction:- Till now we have learnt how to create small programs, in which there are few lines of codes only. The software we use in our day to day life like MS- Word also have such type of codes. But do you know that more than thousand lines of codes are used to create such type of software?
If we write all the code in one place, it is very difficult to debug the code. In fact we won't be able to find out actually, where the mistake is?. To solve such type of problems, the concept of modular programming has been developed . In this we break the large program into small parts or modules also known as procedures. For a while lets talk about MS-Word again . If we click in the window button there we will see sub menu options like New, Open , Save , Save As and others. For all these options different programs are created known as modules and at last all these modules are combined together to create a software.
Definition of MODULAR programming:- The process of breaking the large programs into separate modules or parts is known as modular programming. Module or Subroutine is a sequence of program instructions that performs a specific task. They can be used in programs wherever that particular task should be performed.
Advantages of Modular programming:-
· It is less time consuming and easy to write as the large program is divided into a number of small modules.
· It is easy to understand and debug the program
· Modification in program can be easily done, as we can open only the required procedure where modification is to be done.
· The same module can be called any number of times in the same program. this saves time and storage space.
· Testing and documenting the program is easy .
In modular programming a program can be divided into main and sub programs known as main module and sub module. 
· 

Main module includes the name of sub module[s]. it is the entry and exit point of the program. Qbasic creates different pages for main module and sub module. Whenever a program is opened ,main module is seen and we can go to  sub module by pressing Ctrl+F2 or simply by pressing F2 key.
Sub Module are the Set of instructions created in the program to perform a specific task .  It is a sub program created for the program for some task. Every procedures have different name known as procedure name. We can use the same procedure in the program whenever required by calling the procedure known as procedure call.
There are two types of Modular programs in Qbasic they are:-
1. SUB...ENDSUB
2. FUNCTION...END FUNCTION

1. SUB...END SUB :-lt is a set of instruction to perform a specific action. Like FUNCTION it do not return any value from sub module to main module. In order to invoke or call Sub procedure, CALL statement is used. It does not contain any suffix like (%,&, !,#,$) sign after the name of procedure as it do not return any value. Features of Sub procedure:-
· Sub procedure does not return any value from sub module to main module.
· It is called by CALL statements
· It does not consider data type
· It can pass the parameter by both reference and value
Creating sub procedure includes:-
i) Declaring a sub-procedure
ii) Defining a sub-procedure
iii) Calling a sub-procedure
i) Declaring a sub-procedure
Declaring a sub-procedure means specifying the name of procedure, name of parameter along with its data type. For declaring a sub procedure DECLARE statement is used. Its syntax is as follows:-
Syntax: DECLARE SUB ≤name of procedure> (parameter list)
Here,
 Name of procedure ;- it is the name created by the user, which can be maximum upto 40 characters long .
Parameter list ;- it denotes the variable name with its data type, which used with call statement later in the program 	
Example:-
DECLARE SUB Add(X,Y)

Name of procedure parameter
Parameter can be categorized as Formal and Actual/Real parameter.
Formal Parameter is used while declaring sub procedure name within the parentheses. In program it is used just for formality to declare data type. There is no compulsion to use the same variable name in program, but we cannot change the data type of the variable name. In the above example the parameter X and Y are the formal parameters.
Actual/Real parameters is used while calling or passing the value from main module to sub module. It is the variable which actually holds the value. It can be different from formal parameter, but data type must be same. Like in the given program, Formal parameter is X,Y but Real/Actual parameter is A,B. They are also known as Arguments.
Example
DECLARE SUB Add(X,Y)
formal parameters
CLS
IN PUT "ENTER VALUE OF A AND B"; A, B
CALL Add (A, B)
actual/Real parameters
END
i)	Defining a sub-procedure
In Qbasic, Sub procedure is defined by SUB...END SUB. SUB indicates the beginning of the sub procedure and END SUB indicates the end of the sub procedure.

Syntax SUB ≤name of procedure> {parameter list) 
<Statements>
End sub 
        
Here, SUB starts the sub procedure and END SUB ends the sub procedure. Example
SUB Add(X,Y)
Sum =a+b PRINT Sum
END SUB
ii) Calling a sub-procedure
Sub procedure can be called from any part of the program by using CALL Statement. This is known as calling a sub procedure or procedure call. CALL statement send the control of program to the called procedure and after execution of sub procedure the control of program comes back to the main module or the place from where it is called and thus program ends from the main module with the END statement in main module.
[Syntax :  CALL <name of procedure>(parameter list))
Here,
Name of procedure;- is the name of procedure to be called.
Parameter list;- specifies the name of parameter to be sent.
Example (A, B)
CALL Add(A,B)
Some examples which will help to understand the sub procedure more clearly. 
Examples:-
1) Using SUB...END SUB, write a program to add two numbers given by the user. DECLARE SUB SUM (a,b)
CLS
INPUT "Enter two numbers"; a, b
CALLSUM (a,b)
END
SUB SUM (a, b)
S= a + b
PRINT " Sum of two numbers = S
END SUB
If two numbers are 10 and 20 then Output is:-

Write a  program to find average of any two given numbers by using
Sub …..END SUB
DECLARE SUB AVG(a'b)
CLS
INPUT "Enter two numbers"; a, b
CALL AVG (a, b)
END
SUB AVG (a, b)
Av= (a +1>)/2
PRINT "Average of two numbers = "; Av
ENO SUB
If two numbers are 10 and 20 then Output is:-
Write a program using SUB procedure to find square root of given number.
DECLARE SUB Square (n)
CLS
INPUT "Enter a number"; n
CALL Square ( n)
END
SUB Square (n)
Sq=n(l/2)
PRINT " Square root of number = "; Sq
END SUB
If the number is 25 then
Output is:-
programs can also be created by declaring different procedures
3.Write a program using SUB...END SUB to find sum, product and difference of any two numbers input by the user.
DECLARE SUB SPD (a, b)
CLS
INPUT "Enter any two numbers"; a, b
CALL SPD (a, b)
END

SUB SPD (a, b)
S=a + b P=a*b
u- d - u
PRINT " Sum of two numbers = S
PRINT " Product of two numbers = P
PRINT "Difference of two numbers = z/; D
END SUB
If the number is 10 and 5 then
Some more solved examples on sub procedure 

1. Write a program using sub end sub to input length and breadth from the  user and calculate area of the rectangle.
 DECLARE SUB area(l,b)
CLS
INPUT "Enter length of rectangle"; I INPUT "Enter breadth of rectangle"; b CALL area (l,b)
END
SUB area  fl, b)
Ar=1 * b
PRINT "Area of rectangle = "; Ar
ENDSUB
Write a program using SUB...END SUB to input radius of circle and calculate area and circumference of the circle.
DECLARE SUB arcir(r)
CLS
NPUT "Enter radius of circle"; r
CALL arcir(r)	,
END
SUB arcir(r)
CONST pi=3.1416
Ar=pi*rA2
C=2 * pi * r
pRl NT " Area of circle = "; Ar
PRINT" Circumference of circle = ";C
ENDSUB


1. Write a program using SUB...END SUB TO INPUT ANY THREE NUMBERS FROM THE USER AND DISPLAY THE GREATEST AMONG THEM 	.
 


 
          Declare sub great [a,b,c]	

CLS
INPUT "Enter three numbers"-a b r 
CALL great(a,b,c)	
END
SUB great(a,b,c)
IF a>b AND a>THENG=a
IF b>a AND b>THENG=b IF g>a AND c>b THENG=c PRINT "Greatest number =";G ENDSUB
2 Write a program using SUB...END SUB to input 10 numbers from the user and display the greatest among them
DECLARE SUB great (n())
n(10)
CLS
PRINT "Enter any 10 numbers from the keyboard"
FOR 1 = 1 TO 10
INPUT n(l)
NEXT I
CALL great (n())
END
SUB great (n())
G=n(l)
FOR 1 = 1 TO 10
IF n(l)>G THEN G=N(I)
NEXT I
PRINT " Greatest number = G
END SUB
1- FUNCTION...END FUNCTION:- A function is a program that performs the specific tasks and returns a single value to the main program or calling module. A function is written with FUNCTION... END FUNCTION statement.
There are two types of functions in Qbasic they are.-
a) Library Functions or Built in functions
b) User defined Functions


Feature of function procedure ;- 
· Function returns a single value to the main module 
· It can be called by expression or print statement.
· It considers data type of the returned 
· It can also pass the parameters by both reference and value
a. Library functions or built in function ;- library  or built in functions are those functions whose meaning is already known to the complier or interpreter .these function programs are already created and kept in the memory of the computer , we cannot change or modify these programs. Some of the library functions used in qbasic  are :- len (), leftѕ() , mids(), right(), val(), asc() and so on.

 

b) User defined Functions:- All the functions created or defined by the user while creating the program are user defined functions. These programs are created according to the choice of user, so they are not fixed user can create any program using these functions. There are two ways of User defined functions creating.
1. FUNCTION ...END FUNCTION
2. DEF FN FUNCTION
1. FUNCTION... END FUNCTION
Creating function procedure includes:-
i) Declaring a function procedure
ii) Defining a function procedure
iii) Calling a function procedure
i) Declaring a Function procedure
Declaring a function procedure means specifying the name of procedure name of parameter and its data type. For declaring a function procedure DECLARE statement is used. Its syntax is as follows:-

Here, 
Name of function procedure :- is the name created by the user, which can be maximum upto 40 characters 
Parameter lists:  it denotes the name of parameter and its data type. 


Example
DECLARE FUNCTION Add(X,Y)

Name of Function parameter
ii) Defining a Function procedure
Function procedure is the sub part of FUNCTION...END FUNCTION program, which specifies the program to be created. While defining function procedure all the statements required for program are kept in between FUNCTION and END FUNCTION statement.
Syntax FUNCTION <name of function> (parameter list)
<Statements
End function 
Here FUNCTION starts the function procedure and END FUNCTION ends the function procedure
Example
FUNCTION Add(X,Y)
S =a+b
Add=S ' this line returns the result to the main module for printing
END FUNCTION
Note:- For returning a value to main module from sub module, result should be stored in function name like function name=result Add=S —
iii) Calling a Function procedure
Function procedure can be called by writing function name followed by arguments within the parenthesis like sum(a, b). It sends the control of program to the procedure and after execution of function procedure the value is returned to the main module by storing the result in the function name and print the result in the main module.
Syntax:
<name of function>(parameter list)
Here,
Name of function is the name of user defined function created by the user.
 Parameter list :- specifies the name of parameter to be sent.

Example
Add(x,y) 
Some examples which will help to understand the function more clearly 
Examples
1. Write a program to add any two numbers given by the user Usi„6 FUNCTION...END FUNCTION.
     DECLARE FUNCTION SUM(a,b)
CLS
INPUT "Enter two numbers"; a, b
X= SUM( a, b)' function calling
PRINT "Sum of two numbers=";X
END
FUNCTION SUM (a, b)
S= a + b
SUM= S 'here result is stored in function name for returning.
END FUNCTION
If two numbers are 10 are 20 then
 (
Output is:-
) (
Sum of two numbers =30
)


 (
2.
)Using FUNCTION...END FUNCTION write a program to find average of two numbers given by the user.
DECLARE FUNCTION AVG(a, b)
CLS
INPUT "Enter two numbers"; a, b
X=AVG (a, b)
PRINT "Average of two numbers = "; X
END
FUNCTION AVG (a, b) Av=(a+b)/2 AVG=Av END FUNCTION
If two numbers are 10 and 20 then
3.Write a program to find square root of given number by using Function procedure.
DECLARE FUNCTION Square (n)
CLS
4.
Input  "Enter a number"; n
PRINT "square root ="; Square (n) 'here function is directly printed
END	*
FUNCTION Square (n) Sq=nA(l/2) Square= Sq
ND FUNCTION
If the number is 25 then
Output is:-
Write a program using FUNCTION...END FUNCTION to find sum, product and difference of two numbers.
DECLARE FUNCTION Sum (a, b)
DECLARE FUNCTION Prod (a, b)
DECLARE FUNCTION Diff (a, b)
CLS
INPUT "Enter two numbers"; a, b
PRINT" Sum of two numbers = Sum (a, b)
PRINT " Product of two numbers = Prod (a, b)
PRINT "Difference of two numbers = Diff (a, b)
END
FUNCTION Sum (a, b)
S= a + b
Sum=S
END FUNCTION
FUNCTION Prod (a, b) P=a* b Prod=P
END FUNCTION FUNCTION Diff (a, b)
D= a - b Diff=D END FUNCTION
If the number is 10 and 5
then







































Some more solved examples on FUNCTION Procedure
1. Write a program to input length and breadth from the user and calculate  area of the rectangle using Function procedure. DECLARE FUNCTION area(l, b)
CLS
INPUT "Enter length and breadth of rectangle ; l,b
PRINT" Area of rectangle is area( I, b)
END
FUNCTION area(l, b)
Ar=l*b
Area=Ar
END FUNCTION
2. Using FUNCTION...END FUNCTION write a program to input radius of circle and calculate area and circumference of the circle. DECLARE FUNCTION areacir (r, c)
CLS
INPUT "Enter radius of circle"; r
X=areacir(r, c)
PRINT "Area of circle is X
PRINT " Circumference of circle is “;.c
END
FUNCTION areacir(r, c)
CONST pi=22/7
Ar =pi* rA 2
c=2 * pi * r
areacir=Ar
END FUNCTION
3. Write a program to input any three numbers from the user and display the greatest among them using FUNCTION...END FUNCTION.
DECLARE FUNCTION great(a, b, c)
CLS
INPUT "Enter three numbers"; a, b, c
END	
FUNCTION great(a, b, c)
IF a>b AND a>c THEN G=a
IF b>a AND b>c THEN G=b
IF c>a AND c>b THEN G=c
great=G
END FUNCTION

Write a program to input 10 numbers and display the  greatest among 
great (n ())them using Function procedure. 
DECLARE FUNCTION great(n())
Cls 
Print “ enter any 10 numbers from the keyboard “
For i= 1 to 10
Inputn(1) 
END  (n())
FUNCTION great (n ())
G=n(l)
 (
IF n(l)>G THEN G=N(I)
)FOR 1= 1 TO 10
NEXT I great=G END FUNCTION
DEF FN:- DEF FN is a procedure statement that defines and names a function . It ‘does not support function procedures rather it uses relations of mathematics and gives the output in the same module.
 (
Where
Parameter list: are the list of variables used by the expression 
Expression: it includes the mathematical formul
a used by the variables Example1
)Syntax:- DEF FNname(parameter list)=expression
DEF FNsimpleinterest (P, R, T) = (P*R*T)/100
CLS
INPUT "Enter the values for Principal, Rate and Time"; P, R, T PRINT "Simple Interest ="; FNsimpleinterest (P, R, T)
END
If principal is 10000, rate is 5 and time 4 than simple interest is 2000 ile 2
DEF FNseries (I, N) =IA2*N
CLS
N=2
FOR 1= 1 TO 10
PRINT FNseries (I, N);
 (
NEXT I END
)

 (
'
It returns a single value
it is invoked by Function nam
e
)Difference between sub procedure and function procedure:-
a) It does not return any value
b) It uses CALL statement to invoke
c) It doesn't required return type data               c) It requires a return type data.
*>
Arguments:- An argument is the actual value that is passed to the proced^ when it is called. Arguments are the real variables or values that pass to procedure during procedure call. Like CALL peri(4, 2) in this line 4, 2 are the arguments. Arguments are also known as Actual/Real parameters.
Parameters:- Parameter refers to the variables that are used in the function or Sub declaration. Parameters are the formal variables declared just for data types with DECLARE statement inside the parenthesis Like DECLARE SUB peri(L, B) in this line L,B are the parameters. Parameters are also known as Formal parameters.
DECLARE SUB peri(L, B)
CLS
CALLperi(4,2)
END
SUBperi(L,B)
P=2*(L,B)
PRINT "perimeter=";P
ENDSUB
Here L, B are the Parameters or Formal parameters and 4, 2 are the Arguments or Actual parameter. There are two ways of invoking the modules or passing the Arguments, they are.
1. Arguments passed by reference
2. Arguments passed by value.
Arguments passed by reference Arguments passed by reference means that while invoking the procedure or passing the arguments the whole reference or address is passed to the procedure. If we do some changes to the variables in the procedure, change will be seen in the main module too.

DECLARE SUB Reference(N)
CLS
N=10
PRINT "The Value of N before calling =";N
 CALL Reference! N)
 (
SUBReference(N)
PRINT "The Value of N in Sub procedure=";N
)PRINT "The Value of N after ca 11 ing="; N 
END


                            N+n+5
End sub 
Explanation:- in the above example ,call reference (n) is the argument passed by reference while passing the variable the whole address of the variable is passed to the sub module. when 5 is added to n the value 15 is displayed in the main module , which tells us that if we do some changes to the variable in sub module change will be seen in the main module too.
Arguments passed by Value :- Arguments passed by value means that while invoking the procedure or passing the arguments the value is only passed to the procedure and the reference or address remain in the main module. If we do some changes to the variables in the procedure change will not be seen in the main module.
DECLARE SUB Value(N)
CLS
N=10
PRINT "The Value of N before calling =";N CALL Value((N))
PRINT "The Value of N after calling=";N
END
SUB Value(N
PRINT "The Value of N in Sub procedure=";N











 Explanation:- in the above example, CALL Value( (N)) is the argument passed b value. While passing the variable only the value of the variable is passed to t^ sub module. When 5 is added to N the value 15 is not displayed in the main module, which tells us that if we do some changes to the variable in sub module  change will not be seen in the main module as the address of the variable is in main  module.



Note When we are passing the variable by reference , we are actually sending the whole address to the procedure . Any change made to that variable will be seen in the main module too. But when we pass the variable by value, we are only sending a copy of value to the procedure so any change made to that variable will not be seen in the main module.	. 
Local Variable and Global Variable:-
Local variables are those variables which example can be are relative are declared in the sub procedure and their value get destroyed in the sub procedure only. They cannot be accessed in the main module.
DECLARE SUB Prime(N)
CLS
INPUT "Enter a number N
CALL Prime(N)
END
SUB Prime(N) /
FORI = 1TON
R=NMODI
IFR=OTHENC=C+1
NEXT I
IFC=2THEN
PRINT N; "is a Prime number"
ELSE
PRINT N; "is not a Prime number"
ENDIF
ENDSUB
In the above program the variables I, R, C are declared in the sub procedure, so they are local variable, their value will be destroyed in sub procedure only, if we try to print their value in the main module answer will be zero.
Global variables are those variables that can be accessed from any procedure, without actually passing it to the procedure. global variables are created using the keywords like SHARED , DIM SHARED(in case of array) and COMMON SHARED before the variable name.

 (
sub procedure In order to
)SHARED makes a variable global, and Is declared In the share the variables of main modules without passing.
DECLARE SUB Vol() 'here no parameter is declared
CLS
 (
' here no arguments are passed
)INPUT "Enter length, breadth and height"; L, B, H CALL Vol
END
$UB Vol
 (
'here variable are accessed from the main module
)SHARED L, B, H
V=L*B*H
PRINT "Volume=";V
ENDSUB
COMMON SHARED is a keyword which actually makes the variable global, and is declared before the DECLARE statement in the main module in order to share it with any procedure.
COMMON SHARED N
DECLARE SUB Prof)
CLS
INPUT "Enter a number"; N
CALL Pro
END
SUB Pro
P=1
DO WHILE N<>O
R=NMOD10
P=P*R
N=N\10
LOOP
PRINT "Product of digits =";P
END SUB	
DIM SHARED makes an array variable global and can be shared to procedure without actually passing.
DECLARE SUB Great() 
CLS
DIM SHARED N(10)
PRINT "Enter 10 numbers


FOR I = 1T010 
INPUT N(l) NEXT I
 CALL Great
END
SUB Great
G=N(1)
FOR 1=2 TO 10 STEP1
IFN(I) >GTHEN G=N(I) NEXT I
PRINT "Greatest number is G ENDSUB
	Local Variable
		'
      Global Variable


	I
1  It is declared and destroyed in the procedure
ii. Scope of local variable is inside the sub procedure only.
	i. This variable can be accessed from
any procedure in the program without passing.
ii. Scope of global variable is every where it can be accessed from any procedure.



Static variable:- A Local variable whose value is preserved between cosecutive calls and declared with the keyword STATIC is static variable, for example
	Without STATIC ?
	
	With STATIC

	DECLARE SUB Counter ()
	DECLARE SUB Counter ()

	CLS
	CLS

	CALL Counter
	CALL Counter

	CALL Counter
	CALL Counter

	CALL Counter
	CALL Counter

	END
	END

	SUB Counter
	SUB Counter

	Count =Count +2
	STATIC Count

	PRINT Count
END SUB
	Count = Count + 2
PRINT Count

	
	END SUB




Explanation:- In the given example without STATIC count is local variable, whose value destroys whenever it is called again, so it gives the same output 2 but when the keyword STATIC is used, the value is preserved and it gives the output 2,4,6.
Some more solved examples of function and sub procedure
1. Program to check whether the given number is palindrome or not
	

SUB...END SUB
	FUNCTION-END FUNCTION

	DECLARE SUB PALIND(N)
	DECLARE FUNCTION PALIND$(N)

	CLS
	CLS

	INPUT "Enter a number";N
	INPUT "Enter a number";N

	CALL PALIND(N)
	PRINT PALIND$(N)

	END
	END

	SUB
	FUNCTION PALIND$(N)

	PALIND(N)
	NO=N

	NO=N
	WHILE N<>0

	WHILE N<>0
	R= N MOD 10

	R= N MOD 10
	Rev=Rev * 10 + R

	Rev=Rev * 10 + R
	N=N\10

	N=N\10 .
	WEND

	WEND
	IF Rev = NO THEN

		IF Rev=N0 THEN
	PALIND$= " It is a palindrome"

	PRINT NO ; "is palindrome"
	ELSE

	ELSE
	PALIND$= "It is not a palindrome"

	PRINT NO ; "is not palindrome"
	END IF

	END IF
	END

	END SUB
	

		
	

	
	

	
	




2. Program to check whether the given number is Armstrong or not
	SUB...END SUB
	T—
FUNCTION...END FUNCTION	]

	DECLARE SUBARM(N)
	DECLARE FUNCTION ARM$(N)

	CLS
	CLS

	INPUT "Enter a number";N
	INPUT "Enter a number";N

	CALL ARM (N)
	PRINT ARM$(N)

	END
	END

	SUB ARM (N)
	FUNCTION ARMS (N)

	NO=N
	NO=N

	WHILE N<>0
	WHILE N<>0

	R= N MOD 10
	R= N MOD 10

	S=S + R A 3
	S=S + R A 3

	N=N\10
	N=N\10

	WEND
	WEND

	IFS=NOTHEN
	IFS=NOTHEN

	PRINT NO ; "is Armstrong no."
	ARM$= "It is a Armstrong no"

	ELSE
	ELSE

	PRINT NO; "is not Armstrong no"
	ARM$= "It is not a Armstrong no"

	END IF
	END IF

	END SUB
	END FUNCTION



3. Program to print the given series
5,55,555,5555,55555
	SUB...ENDSUB
	FUNCT1ON...END FUNCTION

	DECLARE SUB SERIES(N)
	DECLARE FUNCTION SERIES(N)

	CLS
	CLS

	N=5
	N=5

	CALL SERIES (N)
	FOR 1 = 1 TO 5

	END
	PRINT SERIES (N); NEXTI

	
	END





 (
SUB SERIES(N)
FOR I = 1TO 5 STEP 1
PRINT N;
N = N*10 + 5 NEXT I
END SUB
) (
FUNCTION SERIES(N) SERIES = N N= N * 10 + 5 END FUNCTION
)
4. Program to print the Fibonacci series
1 /1 r 2,3,5	upto 10th term.
	
SUB...ENDSUB
	FUNCTION-END FUNCTION

	DECLARE SUB SERIES(A, B)
	DECLARE FUNCTIO SERIES(N)

	CLS
	CLS

	A=1 : B=1
	A=1 : B=1

	CALL SERIES (A, B)
	FOR 1 = 1 TO 10

	END
	PRINT SERIES (A, B);

	SUB SERIES(A, B)
	NEXT 1

	FOR 1 = 1 TO 10
	END

	PRINT A;
	FUNCTION SERIES(N)

	C= A + B
	SERIES = A

	A=B
	C = A + B

	B=C
	A=B

	NEXT 1
	B=C

	END SUB
	END FUNCTION



5. Program to print the Hail stone series
7,22,11,34,17	upto 10'" term.
	' ■ ■ ; ■ ■'
SUB...END SUB
/: . ■ .
	FUNCT1ON...END FUNCTION
!

	DECLARE SUB SERIES (N) CLS
N=7
	DECLARE FUNCTION SERIES (N) CLS
N=7




CALL SERIES(N)
END
SUB SERIES (N)
FOR 1 = 1 TO 10
PRINT N;
R = NMOD2
IF R=0 THEN N=N/2
ELSE
N= N * 3 +1
END IF
NEXT I
 (
FOR 1= 1 TO 10
PRINT SERIES(N)- NEXT I
END
FUNCTION SERIES (N) SERIES = N
R = N MOD 2 IF R = 0THEN
N=N/2
ELSE
N = N * 3 +1
END IF
END FUNCTION
)END SUB












7 program to check whether given number is prime or composite
	SUB….end sub
	FUNCT1ON...END FUNCTION	|

	*^LARESUBPRIME(N)
CLS
INPUT "Enter a number N CALL PRIME (N)
END
SUB PRIME (N)
FOR 1 = 1 TO N
R= N MOD 1 IFR=OTHEN C=C+1
NEXT 1
IF C=2 THEN
PRINT " Prime number" ELSE
PRINT " Composite number"
END IF
END SUB
	DECLARE FUNCTION PRIME$(N)	1
CLS
INPUT "Enter a number N
PRINT PRIME$(N)
END
FUNCTION PRIME$(N)
FOR 1 = 1 TO N
R = N MOD 1
IF R=0 THEN C=C+1
NEXT 1
IF C= 2 THEN
PRIME$="Prime
PRIME$="Composite
END IF
END FUNCTION




8. Program to find the greatest number among 10 number.
	SUB...END SUB
	■
FUNCTION...END FUNCTION

	DECLARE SUB GREAT (N())
	DECLARE FUNCTION GREAT (N())

	CLS
	CLS

	DIM N (10)
	DIM N(10)

	PRINT "Enter 10 numbers"
	PRINT "Enter 10 numbers"

	FOR 1 = 1 TO 10
	FOR 1 = ITO 10

	INPUT N(l)
	INPUT N( 1)

	NEXT 1
	NEXT 1

	CALL GREAT (N ())
	X= GREAT ( N ())

	END
	PRINT " Greatest number=";X

	SUB GREAT (N())
	END

	G=N(1)
	FUNCTION GREAT (N())

	FOR J = 2 TO 10
	G=N(1)

	IF N(J) > G THEN G= N(J)
	FOR J = 2 TO 10

	NEXT J
	IF N(J)>G THEN G=N(J)

	PRINT "Greatest number =";G
	NEXT J

	END SUB
	GREAT = G

	
	END FUNCTION

	





9. Program to print all the Armstrong numbers between 1 to 1000
	SUB...END SUB
	■
	FUNCTION-END RJNCBON	"1

	DECLARE SUB ARM()
	
	DECLARE FUNCTION ARM (N) "

	CIS
	
	CLS

	CALL ARM
	
	FOR 1 = 1 TO 1000

	END
	
	N=l

	SUB ARM
	
	X=ARM(N)

	FOR 1 = 1 TO 1000
	
	IF X=l THEN PRINT 1;

	N=l
	
	NEXTI

	WHILE N<>0
	
	END

	R= N MOD 10
	
	FUNCTION ARM (N)

	S=S + R A 3
	
	S=0

	N=N\10
	
	WHILE N <> 0

	WEND
	
	R = NMOD 10

	IF S=l THEN PRINT 1;
	
	S=S+RA3

	S=0
	
	N=N\10

	NEXTI
	
	WEND

	END SUB
	
	ARM = S END FUNCTION




10. Program to find LCM and HCF of given two numbers.
	
	

	SUB-ENDSUB
• . ■■
	FUNCTION-END FUNCTION

	DECLARE SUB HCFLCM(A,B)
	DECLARE FUNCTION HCFLCM(A,B)

	CLS
	CLS

	INPUT "Enter first number"; A
	INPUT "Enter first number"; A

	INPUT "Enter second number";B
	INPUT "Enter second number";B

	CALL HCFLCM(A, B)
	X=HCFLCM( A, B)

	END
	LCM=(A*B)/X

	SUB HCFLCM (A,B)
	PRINT "HCF of given numbers=";X

	C=A
	PRINT "LCM of given numbers=";LCM

	D=B
	END

	10: R= C MOD D
	FUNCTION HCFLCMf A, B)

	IFRoO THEN
	C=A : D=B

	C=D
	10: R = C MOD D

	D=R
	IFRoO THEN

	GOTO 10:
	C=D





END if 
HCF=D
LCM=(A * BJ/HCF
 (
D=R
GOTO 10:
END IF
HCF HCFLCM=D
END FUNCTION
)PRINT "HCF of given numbers="; HCF prlNT "LCM of given numbers=";LCM END SUB
11, Write a program to input a string and print it its Reverse order.
	SUB...END SUB
	FUNCTION...END FUNCTiON
		 		

	DECLARE SUB Rev( S$)
	DECLARE FUNCTION Rev$(S$)

	CLS
	CLS

	INPUT "Enter a string S$
	INPUT "Enter a string ";S$

	CALL Rev (S$)
	X$ = Rev$ (S$)

	END
	PRINT "Reverse of string";X$ END

	SUB Rev( S$)
	FUNCTION Rev$( S$)

	FOR 1 = LEN(S$) TO 1 STEP -1
	FOR 1 = LEN(S$) TO 1 STEP -1

	R$ = R$ + MID$( S$, 1,1)
	RS = R$ + MID$( S$, 1,1)

	NEXT 1
	NEXT 1

	PRINT "Reverse of string";R$
	Rev$ = R$

	END SUB
	END FUNCTION



12. Write a program to input a string and print it in reverse order by words.[Hint:- if the input string is "SMS International School". Then output is "School International SMS".]
		,
SUB...END SUB
	
FUNCTION...END FUNCTION

	DECLARE SUB Reverse (S$)
CLS
INPUT "Enter a string"; S$ CALL Reverse (S$)

	
DECLARE FUNCTION Reverse$(S$) CLS
INPUT "Enter a string"; S$
X$= Reverse$(S$)
PRINT "Reverse by word="-X$
END




	SUB Reverse (S$)
	FUNCTION Reverse$(S$)

	S$ = S$ + ""'Adding gap at last.
	S$ = S$ +	Adding	gap at last.

	FOR 1= 1 TO LEN(S$) STEP 1
	FOR 1= 1 TO LEN(S$) STEP 1

	A$= MID$(S$, 1,1)
	A$= MID$(S$, 1,1)

	B$= B$ + A$
	B$= B$ + A$

	IF A$= "" THEN 'Finding gap.
	IF A$= "" THEN 'Finding ap.

	R$= B$ + R$
	R$= B$ + R$

	B$= ""
	B$= ""

	END IF
	END IF

	NEXT 1
	NEXT 1

	PRINT "Reverse byword=";R$
	Reverse$=R$

	END SUB
	END FUNCTION



13. Write a program to input a number and check whether it is a perfect square or not.
	SUB...END SUB
	FUNCTION-END FUNCTION

	Declare SUB Check(N)
	Declare FUNCTION CheckS (N)

	CLS
	CLS

	INPUT "Entera Number";N
	INPUT "Entera Number";N

	CALL Check (N)
	PRINT Check$ (N)

	END
	END

	SUB Check (N)
	FUNCTION Check$ (N)

	A=SQR (N)
	A=SQR(N)

	B=INT (A)
	B=INT (A)

	IFA=BTHEN
	IFA=B THEN

	PRINT "it is a perfect Square"
	Check$="it is a perfect Square"

	ELSE
	ELSE

	PRINT "Not a perfect square" END IF
	Check$= "Not a perfect square"
END IF

	END SUB
	END FUNCTION




Word meaning

Debug : finding errors and removing it.
Modification : making changes.
Specify : name as wanted or demanded.
Parenthesis : small bracket like ().

 Invoking : calling.


Summary 


a. Breaking a large program into small programs or modules is modular programming.
b. The module which includes and controls the sub-modules is called main module. Where as a sub-module is an individual and independent page (program) declared in the main module.
c. DECLARE statement is used to include the sub module.
d. CALL statement with the sub procedure name is used for running the sub module.
e. Local variable is used only within a sub module whereas Global variable can be used both inside and outside the module.
f. Passing argument by reference means passing the address of a variable.
g. Passing arguments by value means passing the copy of the variable which is destroyed when the procedure is over.
Exercise 
1. Answer the following questions:
a. What is Modular programming ?
b. Write the advantages of modular programming ?
c. What is main’ module?
d. What is sub module?
e. What is procedure ?
f. What is subroutine ?
g. What are the features of function procedure ?


h. Differentiate between sub procedure and function procedure.
i. What is library function ?
j. Define argument passed by reference with suitable example.
k. Define argument passed by value with suitable example.
l. Differentiate between formal and real(actual) parameters.
m. Define local and global variables.
n. Give the function of SHARED and COMMON SHARED statements.
o. Define STATIC variable.
p. Differentiate between Arguments and Parameters.
q. Differentiate between present Pass by Value and Pass by reference methods.
2. Write the codes for given programs.
a) Write a program to find Area of rectangle using SUB procedure.
b) Write a program to find the perimeter of rectangle having 5cm length and 2cm breadth, using SUB...END SUB.
c) Using SUB...END SUB Write a prgram to find the area of a square.
d) Write a program using SUB procedure to find the perimeter of square.
e) Write a program to find the perimeter of triangle, if measures of three sides are given by using SUB...END SUB.
f) Write a program to find the simple interest, if principal, rate and time is given by using Sub procedure.
g) Write a program using Sub procedure to input a number from the keyboard and check whether it is Armstrong number or not. [A number whose cube of sum of digits is the number itself is Armstrong numer, like r+53+3 =153]
h) Using SUB...END SUB write a program to input a number and find out whether it is Palindrome or not. [A number which reads the same from both sides is Palindrome, like 12321,121 etc.]
i) Using Sub procedure, Write aprogram to input a number and check whether that nuber is a perfect square of not.
j) Write a program using Sub procedure to input a number and print the product of digits of that number.fif the number is 345 then result is 3*4*5=60]

‘ ‘ .
k) write a program to find the reverse of given number using SUB procedure.
l) Using Sub procedure write a program to check whether the given number is Prime number or Composite number.
m) Write a program using SUB...END SUB to print the given series.
i) 1/1# 2,3,5, 8,13,	10th term
ii) 1/ 2, 3, 6,11, 20,	10th term.
iii) 7, 22,11, 34,17,	1oth term.
iv) 2, 8,18, 32, 50,	10th term.
v) 3,12, 27,48, 75,	10th term.
o)	Write a program to input 10 different numbers and arrange them in Ascending order using FUNCTION...END FUNCTION
p)	Using Function procedure write a program to input 10 numbers and arrange them in Descending order.
q)	j) Write programs for the following patterns by using SUB...END SUB
S
i) S	ii) A	iii) A
	SU
	   NA
	           HAA

	SUH
	ANA
	                   UHAAN

	SUHA
	   HANA
	       SUHAANA

	SUHAN
	       UHANA
	

	SUHANA
	         SUHANA
	





	1
	V)
	54321
	vi)
	5

	12
	
	4321
	
	44

	123
	
	321
	
	333

	1234
	
	21
	
	2222

	12345
	
	1
	
	1111



Q.3: Write the codes for given programs.
a) Write a program using Function procedure to Input length and breadth and calculate total surface area of a box. [tsa=2h(lb+bh+hl)]
b) Write a program to input temperature in Celcius and convert It into Fahrenheit using FUNCTION...END FUNCTION.[F=9C/5+32]
c) Write a program to input initial velocity, time taken, and acceleration and calculate the distance travelled by the body.[S=UT+l/2ATz]

d) Write a program using FUNCTION-END FUNCTION to input three side of a 
triangle and print its perimeter. [p=a+b+c]		
e) Write a program to check whether the wor input by the user is Palindrome  or not using Function procedure.
f) Using FUNCTION ... END FUNCTION write a program ° enter a string count number of vowels in that string.
g) Write a program to print the string in alternate capital letters using Function 
procedure.! if the string is Nepal result will be Ne a 1
h) Write a program to test whether an input number is palindrome number or not using FUNCTION...END FUNCTION.
i) Write a program that asks length and breadth of a room and calculates perimeter using a Function procedure.[2h(l+b)J
j) Write a program to count the repetition of the character in input string using
FUNCTION...END FUNCTION.! Like if the string is MISSISSIPPI and the charater is I the result is 4]
k) Using FUNCTION ...END FUNCTION write a program to enter a string and count number of consonants in that string.
l) Using FUNCTION ... END FUNCTION write a program to enter a string and count number of words in that string.
m) Using FUNCTION ... END FUNCTION write a program to enter the salaries of 200 employees and count the number of employees getting salary more than 40000 and less than 50000.
4. Rewrite the program after correcting the bugs
a) Rem to display the Fibonacci series DECLARE SUB SERIES!)
CLS
EXECUTE SERIES
END
SUB SERIES
A=2
B=2
FOR CTR = 1 TO 5
DISPLAY A ; B ;
A=A+B
B=A+B LOOP CTR END SERIES ()

	£

-
	b.Rem to display the sum of two numbers
DECLARE FUNCTION SUM(A,B)
 INPUT "Enter first number ";X 
INPUT "Enter second number"; Y
DISPLAY SUM(A,B)
END
FUNCTION SUM(X,Y)
SUM = A + B





END

	c.
' •
	Rem to print Multiples of N number
CLS

	
	DECLARE MUL(N) INPUT "Enter no."; A

	. ■
	CALL MUL () END
SUB MUL{N)
End 
1=1

	
	WHILE l>=10

	1'
f-	■
	PRINT N*l 1=1 + 1
LOOP

	-■ .
	SUB END

	d.
	Rem program to find the square root of given number
DECLARE SUB SQUARE( N )
ENTER N

	
	DISPLAY SQUARE (N) END
SUB SQUARE (N )
S= M ^ 0.5
PRINT S
FINISH

	e)
1
	Rem find sum of all numbers from 1 to n
DECLARE SUB SUM (N)	-
INPUT "ENTER any number"; A
CALL SUM (N)	'
END
SUB SUM (N)
S=0



FOR 1=1 TO A
S=S+I
NEXT I
PRINT "Sum="; A
END
f) DECLARE SUB CURMTH (D$)
Rem  program to print current month from the system date.
DT=DATE$
DISPLAY CURMTH (D$)
END
SUB CURMTH (D$)
N=VAL(LEFT$(D$,2))
FOR M= 1 TO TWELVE
READ MIN$
IF M=N THEN PRINT "CURRENT MONTH IS";MTH$
NEXT M
DATA JAN, FEB, MAR, APRL, MAY, JUNE, JULY, AUG, SEPT, OCT, NOV to
END SUB	
g) Rem to display the reverse of the number.
DECLARE FUNCTION Rev(N)
CLS
INPUT "Any number"; A PRINT "Reverse=";Rev(N)
END	
FUNCTION Rev(N)
WHILE N=0
R= N MOD 10
S=S+10 *R
N=N\10
WEND
A=Rev
END FUNCTION.
h) DECLARE FUNCTION Rev$( ST$)
Rem to display reverse of string
CLS
INPUT "Enter a String"; S$	I
LET R$= Rev$(ST$)
PRITN "The Reverse string is ";Rev$
END
FUNCTION Rev$(ST$)


FOR 1= LEN(ST$) TO 1
RV$=RV$+ MID$(ST$, 1,1)
NEXT I
RV$= Rev$
END FUNCTION
Write output of the given programs
a) DECLAR FUNCTION RESULT$( N$ )
CLS
PRINT "Output is ", RESULT$(" NEPALGUNJ") END
FUNCTION RESULT$( N$)
FOR 1 = 1 TO LEN( N$ )
C$=MID$(N$, 1,1)
IF I MOD2 = OTHEN
C$=LCASE$( C$)
ELSE „
C$=UCASE$(C$ )
END IF
[bookmark: bookmark8][bookmark: bookmark9]w$=w$ + c$
NEXT I RESULTS = W$ END FUNCTION
b) DECLARE SUB RESULT ()
CLS
CALL RESULT
END
SUB RESULT
A=11111
C=5
WHILE 0=1
PRINT A;
A=A\10
C=C-1
WEND
END SUB


c) DECLARE FUNCTIO AREA{ A, B)
LET A=30
LET B=40
LET D=AREA (A, B)
PRINT D
END
FUNCTION AREA(A, B)
PRINT A,B
AREA = A * B
END FUNCTION
d) DECLARE SUB RES(ST$)
CLS
ST$="BOOKREADKEYED"
DATA 4,6,11/1/ 2, 7,5,13
CALL RES (ST$)
END
SUB RES (ST$)
FOR SK=1 TO 8
READ N
PRINT MID$(ST$,N,1)
NEXTSK
END SUB
e) DECLARE SUB OUTPOOTf)
CLS
CALL OUTPOOT
END
SUB OUTPOOT
PRINT MID$(X$, N, 1)
X$= "POKHARA”
[bookmark: bookmark10][bookmark: bookmark11]FOR N= 1 TO LEN (X$) STEP 2
NEXT I
END SUB
f) DECLARE FUNCTION TAKE(A, B)
DECLARE SUB PROCESSf A)
CLS

FOR 1=1 TO 5 STEP 1 READ C, D A= TAKE(C, D) CALL PROCESS(A)
NEXT I
DATA 78, 57, 34, 53, 22, 34, 76, 56,44, 31
END
SUB PROCESS(X)
IF X MOD 3=0 THEN
PRINT X*2 +1;
ELSE PRINT X/2+1;
END IF
END SUB
FUNCTION TAKE (A, B)
IF A<BTHEN SWAP A, B TAKE = A MOD B
END FUNCTION
6. Read the given program and answer the questions that follows a) DECLARE SUB RESULT()
CLS
DATA 4,1,7,9,5
END
SUB RESULT
S$="DUSTGUARD"
FOR I = ITO 5
READN
PRINT MID$(S$,N,1)
NEXT I END SUB
a) What is missing in the above program ?
b) What will be the output if we change the data by 3,7,5,7,8
[bookmark: bookmark12][bookmark: bookmark13]b) DECLARE FUNCTION CELL$(W$)
W$="CYBER"
PRINT CELL$(W$)
END
FUNCTION CELL$(W$)
S=LEN(W$)
FOR K= S TO 1 STEP - 2
M$=M$+MID$(W$,I,1)
NEXT I
CELL$=M$
END FUNCTION
a) Why is $ sign given with function name?
b) What is the name of sign "+" used in the above progaram and what operation does it perform.
c) DECLARE SUB TEST(A,B)
INPUT "Enter two numbers X, Y
CALL TEST (X, Y)
PRINT X
END
SUB TEST (S, K)
FOR I = S TO K
P=P+3
NEXT I
PRINT P
END SUB
a) What will be the output of the program if user inputs 3,4 for the variables X, Y respectively ?
b) List the local variable used in the above program.
d) DECLAR FUNCTION BIG(A)
PRINT BIG(A)
DATA 5,7,8,21,2,3,34,59
END
FUNCTION BIG(A)
B=0
FOR K=1 TO 8
READX
IFA>BTHEN B=X
NEXTK
BIG=B
END FUNCTION
a) List local variables from function procedure.
b) List loop structure from the program.
[bookmark: bookmark14][bookmark: bookmark15]DECLARE SUB SERIES (x, Y) 
CLS
CALL SERIES(4, 4)
END
5UB SERIES) S, K)
CLS
C=0
FOR R= 1 TO 5
PRINT S;
C= S+K
S=K
K=C
NEXT R
END SUB
a) List the actual and formal parameters used in the above program
b) What will be value of C when loop completes fourth time.
f) DECLARE FUNCTION Result ( N )
PRINT Result (16)
END
FUNCTION Result ( N )
WHILE N<>0
A= N MOD 2
N=N\2
E$=STR$(A)
F$=E$+F$
WEND
RT= VAL) F$)
Result = RT
END FUNCTION
a) Write the output of the above program.
b) What happens if we write the statement F$=E$+F$ as F$=F$+E$
g) DECLARE FUNCTION Factorial (N)
CLS
INPUT "Enter a Number";N
END

FUNCTION Factorial (N) FOR 1= 1 TO N
S=S+I
NEXT I
Factorials
END FUNCTION	,	r
a) What will be the output of the program, If the user supplies 5 as the
b) Re-write the same program using DO...LOOP UNTIL Statement.





