
 

I I we split the large tree of into smaller

subtrees of height K 1 or shorter

effmple et t be a binary tree with height h and n many
nodes

then n 2ht_

Proofby induration
onheigh.tt

Base 4 1 2 1 1

114 Suppose binarytree of height h f n many nodes has
n 2 I for h l K l

Goal for a treeof height K it's true that he 2kt 1

K 8 11 1
or k Jk

Inductive step

case 1 Assume wehave
atreeofheight k case1 is that the

root nodehas 2
children Then eachof those childrenis

the root node of a tree of LIt the left

subtree thenhas 2k I nodes Theright subtree
alsohas

nodesby It by1H

Then ourtreeofheight k has kt2'414 2 I nodes

n 2.2 I 2 l I



case2 Assumewe have atreeof heightk Case 2 is thatthenot
node hase 1 child ofheight K l By1H this subtreehas
2K 1 nodes So our treehas n 2k I I 2k 2kt

ginnie K 0

Grammar
example

consider grammar 6 with start 5 and terminal
baserateair
58155

Claim All treesgeneratedby 6 willhave the same
number of Lodes and bnodes.ee

Proofbyinduction on height h
Thenumber of a's and b's

Base h hit are equal in

1H Suppose all trees generated by6 ofheight h willhavethesame

of a and b nodes for he f k l

Goal Show k theightk generatedby 6 has equal
a's fb's

k k 1 a Jk 1

case 1 our treeof height k has 2 children
rooted at 5 call the

subtrees 5 and 52 Both s and5 haveheight k 1

By1H S has m many a's andb's and52 has nmany a'cand
b

monEIN So our treehas with many a's and mth manyb's



Case 7 Our treeof height k has 3 children rooted at
a Sb

The subtree rooted at 5 has n many a's
and b's

ourtreethenhas ntt many a'sand kit from theleft right
children


