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Let recursion draw you In....

- Many problems in Computer Science have a recursive structure...
* |dentify the “recursive structure” in these pictures by describing them
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Recursion as a tool for solving problems

Describe the problem in terms of a smaller version of itself!
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Examples in this course

Ask questions about data structures that have a recursive

structure like linked lists and trees:
* Find the sum of all the elements in this tree
* Print all the elements in the tree

* Count the number of elements in this tree

head
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Recursive description of a linked list
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» A non-recursive description of the linked list:
A linked list is a chain of nodes

head

» Arecursive description of a linked-list:
A linked list is a node, followed by a smaller linked list
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Sum of the elements in the linked list: *R&
If the linked list is empty, b MaR s
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Search for an element in a linked list

- o
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Search for an input value in the linked list:

/)

If the value of the first node == input value

return true
else

Search in the rest of the list
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int IntList::search(Node* h, int value){
// Solve the smallest version of the problem

// BASE CASE!! . .
if(!h) return false; //l{' Yo \BF s QM?*‘] vehwn false
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int IntList::search(Node* h, int wvalue){

// BASE CASE!!
if(!h) return false;
if (h->value == value)
return true;
// RECURSIVE CASE:
return search(h->next, wvalue);



P
TR (e ColD

int IntList::search(Node* h, int value){

What is the output of
cout<<search (head, 50);

// BASE CASE!!
if(!'h) return false;
if (h->value == value) [Found SO
return true; ) s willbe exeaﬁ%.Segmenfaﬁon fault

B.Program runs forever

// RECURSIVE CASE: C.Prints true or 1 :‘rLo screen
L J . . v
Sear?h(ha>neXtr | V?olu] e)! i rmfs no'rhlng/ 0 screen
ol G e i< o poinker eSS E.None of the above
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Helper functions

« Sometimes your functions takes an input that is not easy to recurse on

* In that case define a new function with appropriate parameters: This is
your helper function

« Call the helper function to perform the recursion
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bool IntList::search(int value){ pecavwrtr W< s S
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return search(head, value) ;]_9 Define o helpes {—M\dimf\
//helper function that performs the recursion.

For example



Recursive deconstructors class Node {

ublic:
LinkedLiSt::NLiHKEdLiSt(){ p int info;
delete head; //Th is veally ool Node snext;

} o Node's de-onsTud® }:
Which of the/?llowirg; objects are deleted when the deconstructor of Linked-list is called?

head Aail  (Linve? “‘"/)

7 ~CD—~CD
B): only the firs Nd loss uv&eaw,g
A and B ——

(D): All the nodes of the linked list — x hed;
Node :
(E): Aand D g Qede <l

(A)




Recursive deconstructors

LinkedList::~LinkedList(){ Node: :~Node(){
delete head; delete next;

} }

Which of the following objects are deleted when the deconstructor of Linked-list is called?

head tail nod—
(A) -

(B): All the nodes in the linked-lis

(C): Aand B delete O;
(D): Program crashes with a segmentation fault does ﬂo*wwg :
(E): None of the above



LinkedList::~LinkedList(){ Node: :~Node(){

delete head;//Thic ctack 0. Onain A — delete next;
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How is PAO2 going? Chospomt = Thues- Mag3
Ot Nour desiopn theded O befee

Done (VY\?\{W\&V\ o~ \10“.{ Josi¢s
Completed designing my classes but haven’t implemented them yet

| understand how to approach the PA, haven’t designed by classes yet

| don’t quite understand how to approach the assignment

. Haven’t read it yet
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Next time

* More on Running time analysis



