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Revision: functions, arrays in
parameters

Formal parameters « Improving genericity of a function
Actual parameters - Passing fixed sized arrays
VS.

P |
ass by value passing variable sized

Passing arrays as parameters arrays
~ What type to use in - Arrays are also passed by copy
declaration? - But changes to elements
- What type to use in are visible outside
definition - What is passed in when

an array is passed into
a parameter in an
invocation?

- What name to pass as
parameter in
invocation?



Passing Arrays as parameters .. a
memory allocation view

int func (int [ ]);
main () { A

ntA 5] -
A[2] = 15;

func (A);
)

int func (int p[1]) {

Location A is created

int B[S]

p [2] = p[2]-1;
p=B;
p[2]=120
return O;



Array in parameter

int func (int []);
main () {

int A [5];
A[2] = 15;

func (A);
}

int func (int p[ 1] ) {

int B[5]
p [2] = p[2]-1; Array strip of size 5 is
p=B;

p[2]=120

return O;




Array in parameter

int func (int [ ]);
main () {

int A [5];
A[2] = 15;

func (A);
}

int func (int p[]] ) {

int B[5]

P [2] = p[2]-1; | |
p=B; A points to the array strip

p[2]=120
return O;




Array in parameter

int func (int [ ]);

main () {

Al -
A2 - 15 -
uno () o

| -

. . You can access values

int tunc (it pLIIHA of array elements -

through name A

int B[5]

P [2] = p[2]-1;

p=B; And what values
p[2]=120 do you have in other

return O; locations?




Array In parameter

int func (int [ ]);
main () {

int A [5];
A[2] = 15;

func (A);
}

int func (int p[ 1] ) {

Element no 2 has
int BI5] been modified
p [2] = p[2]-1;
p=B;
p[2]=120
return O;




Array in parameter

int func (int [ ]);

main () { A

int A [5]; V
Al2] = 15;
func (A);

}

int func (int p[]] ) {

int B[5] D |
p [2] = p[2]-1; A passed in as parameter
0=B: | - in function call.

p[2];120 Inside function invocation,

return O: Location for p is created



Array in parameter

int func (int [ ]);
main () {

A
int A [5] V
Al2] = 15:

func (A);
)

int func (int p[]] ) {

int B[5] P _
0 [2] = p[2]-1; A passgd in as parameter
0=B: in function call.
0[2]=120 Inside function invocation,
return O: Location for p is created

} and value of A is copied

inp



Array in parameter

int func (int [ ]);
main () {

A
int A [5]; V
A[2] = 15;

func (A);
)

int func (int p[]] ) {

int B[5]

p [2] = p[2]-1; - . .
p=B; Function invocation has its
p[2]=120 Own B[5]

return O;




Array in parameter

int func (int [ ]);
main () { A

int A [5];
A[2] = 15;

func (A);
)

int func (int p[]] ) {

int B[5]

p [2] = p[2]-1;
p=B;
p[2]=120
return O;

B is points to the new array




Array in parameter

int func (int [ ]);

main () { A
int A [5]: V
A[2] = 15:

func (A);
)

int func (int p[]] ) {

int B[5]

p [2] = p[2]-1;
p=B;
p[2]=120
return O;

Value of B written in p




Array in parameter

int func (int [ ]);

main () { A
int A [5]; V
A[2] = 15;

func (A);
}

int func (int p[]] ) {

int B[5]

p [2] = p[2]-1;
p=B;
p[2]=120
return O;

p[2] is modified




Array In parameter

int func (int [ ]);

main () { R

int A [5]; -/
Al2] = 15;
func (A);

}

int func (int p[]] ) {

int B[5]
p [2] = p[2]-1;
p=B; |
[2]=120 Function call returned
Ili)eturn 0; everything inside the invocation

cleaned up.



Array in parameter

int func (int [ ]);
main () {

int A [5];
Al2] = 15;

func (A);
}

int func (intp[]]) {

int B[5]

p [2] = p[2]-1;
p=B;
p[2]=120
return O;




e Size

Dynamic Arrays

of the array is known during run time

» So the array declaration cannot specify the size
of the array

e One

cannot use an array index till the array size

iIs known, i.e. in other words the array gets
allocated

e Int A
e Int A

10] // declaration specifies size

1={1,2,53}; // declaration specifes size



Using a pointer so that we can
delay the allocation

e Int *A; A

* ... Alisjust a pointer .. -/

e .. It points to nothing so far ...



Using a pointer so that we can
delay the allocation

Int *A; . o

.

.. It points to nothing so far ...
A = new int [5];

... Alis just a pointer .. 104
108
112

116




Using the dynamically allocated
array

o Int *A; A-/> 100
104

* A =new int [5];
 For (int i=0; i<5; i++)
- Ali] = 1i;

108

112

116




Deleting the dynamically
allocated array

Int *A; A
-/ ?2? nothing here!
A = new int [5];
For (int i1=0; i<5; I++)
~ Afi] =i

Delete[] A;



Deleting the dynamically
allocated array

Int *A;

A = new int [5];

For (int i1=0; i<5; I++)
- Ali] = i;

Delete[] A;

A

.

??? nothing here!

But you can make
an assignment once
again with a new
array.



Summary of dynamic allocation
of arrays

« Use a pointer variable to hold an address

 Allocate an array of required size with the ‘new'
operator

* The array can be indexed as usual at Ival and
rval

» Delete when done
* You can reuse the pointer for another array.



Pointer arithmetic with array
hames

Example
Byte addresses

* Int A[5]; A-/ 100
e Int *tail: 104
tail = A+1

108

tail

112

116

Observe that size of tail is reduced by 1
Using tail without out of bound index
Is programmer's responsibility anyway!



Recursion

Recursion: A full expansion of a
itself

Factorial
- Fact (n) = n*fact(n-1)
- Fact (0) = 1
Fibonacci
- Fib (n) = fib (n-1) + fib (n-2)
- Fib(0)=0
- Fib (1) =1

Observe the terminating expansion

* Without this, the recursion will ne\}
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