CMSC 341

Lecture9
Announcements
Proj 1 results
Next week
Exam 1 Mon 16

— review questions will appear on website




Path Lengths

Thereisarelationship between the IPL and EPL of full BTs.
If n, isthe number of internal nodesin a FBT, then

EPL(n) = IPL(n,) + 2n;
Example:
n =
EPL(n) =
IPL(n) =
2n =

Proof of Path Lengths
Prove: EPL(n;) = IPL(n;) + 2 n, by induction

Basee n, =0 (single node, the root)
EPL(n)=0
IPL(n)=0; 2n,=0 0=0+0
Assume for N: Truefor all FBT withn; <N

Prove for N+1: Let ny , nz be# of int. nodesin L, R subtrees.
N +Ng=N-1==>n <N;ng<N
EPL(ny) = IPL(ny) +2my
EPL (nig) = IPL(ng) + 2 nig
EPL(n) =EPL(n, ) +EPL(ng) +n  +1+ng+1
IPL(n) = IPL(ny) + IPL(nig) + My + nig
EPL(n) = IPL(ny) + 2,




Constructing Trees

Isit possible to reconstruct a BT from just one of its pre-
order, inorder, or post-order sequences?

Constructing Trees (cont)

Given two sequences (say pre-order and inorder) isthetree
unique?




Tree Implementations

What should methods of atree class be?

Tree class

tenpl ate <cl ass hj ect >

class Tree {
publi c:
Tree(const Object &notFnd);
Tree (const Tree &rhs);
~Tree();

const (bject &find(const bject &) const;
bool isEnpty() const;

void printTree() const;

voi d nmakeEnpty();

voi d insert (const Cbject &x);

voi d renpbve (const Cbject &x);

const Tree &operator=(const Tree &rhs);




Tree class (cont)
private:

TreeNode<Cbj ect > *root;
const Obj ect | TEM NOT_FOUND;
const Object &el enent At (TreeNode<Cbj ect> *t) const;
void insert (const Cbject &, TreeNode<Cbject> * &) const;
void renove (const Cbject &, TreeNode<Cbject> * &) const;
TreeNode<Cbj ect > *find(const Cbject &x,

TreeNode<Obj ect > *t) const;
voi d nakeEnpty(TreeNode<Chject> *&t) const;
voi d printTree(TreeNode<Cbject *t) const;
TreeNode<Cbj ect > *cl one( TreeNode<Cbj ect > *t) const ;

}s

Tree Implementations

Fixed Binary
— element
— left pointer
— right pointer
Fixed K-ary
— element
— array of K child pointers
Linked Sibling/Child
— element
— firstChild pointer
— nextSibling pointer




TreeNode : Static Binary

tenpl ate <cl ass hj ect >
cl ass Bi naryNode {

Obj ect el enent;

Bi naryNode *|eft;

Bi naryNode *ri ght;

Bi nar yNode( const Obj ect &t heEl enment, Bi naryNode *It,
Bi naryNode *rt) : elenent (theElenent), left(It),

right(rt) {}

friend class Tree<Obj ect >;

}s

TreeNode : Static K-ary

tenpl ate <cl ass hj ect >
cl ass KaryNode {
bj ect el enent;
Kar yNode *chil dren[ MAX_CHI LDREN] ;

Kar yNode( const Cbject &theEl enent ;

friend class Tree<Obj ect >;

}s




TreeNode : Sibling/Child

tenpl ate <cl ass hj ect >

cl ass KTreeNode {
Obj ect el enent;
KTr eeNode *next Si bling;
KTreeNode *firstChild;

KTr eeNode(const Obj ect &theEl enent, KTreeNode *ns,
KTreeNode *fc) : elenment (theEl enent),
next Si bling(ns), firstChild(fc) {}

friend class Tree<Obj ect >;

}s




