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Recursion: A definition of a function is recursive if
the body contains an application

of itself .

Consider : S(n)=£i
c-=o

o_r:
Sln)={ 0 if n=o

n+S(n-i) if n> 0

These two descriptions of Scu) suggest
two

implementations :

Eg SHE
s=o

S(n){
if n=0

for i-l.in return 0

S -Sti else

returns return n+S(n- 1)

3 }



µ..."""

→⇒÷!÷÷s;÷?⃝← return I + 0

← return 3 + 3

←
rein 41-61,7

Iterative Version : s = 0 +É i = I +£ i =3+Éi = . . .

E-2

= 0 + I + 2 + 3 + 4

•The samecompwt-a.cm , but a different control strategy .



Scn) {
if4=0){

"

;÷É÷÷÷÷÷⇒⇐÷¥i$r= 0

3else{

} 5- return\
r= It S (o)
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for calls to 54
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if(n=o){

n=2ai÷ÉÉ→"\¥⇐÷¥Éfr= 0
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if(n=o){ -
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Recursionontrees.vewill often use recursion & induction on trees .

⇒ . the tree rooted a × has some property
if its sub trees have some """"" "

• Eg : The height of a node V in a binary tree
may be defined by

:

hH= { 0 if ✓ is a leaf

I + Max { hl leftH) , h(right(b) } ow.

(we can define h( left (D) to be -1 if
leftG) does not exist

,
and Sim .

for right(D) .



ReeursiaouTreesExau
height of node r in T :

hlv)={ 0
it v a leaf

n↳=?""÷¥"is↳H
→ ~
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ReeursiaaTreesExau
height of node r in T :

hlv)= { 0
it r a leaf
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pseudo-codeversionheig.lt4){
if ✓ is a

leaf

return 0

if v has one child M

return 1- + height ( m)

else
return It max(height / letters

,

height Crighton))

}
.



TraversalsofBinarytrees.tttraversal of a graph is a process
that

"

visits
"

each

node in the graph once .

- We consider 4 standard tree traversals :

1. level order
2. pre - order

3. in - order

4. post - order .

2.3.4 begin at the roof & recursively visit
the nodes in each subtree & the

root
. They vary in the relative order . .

(Level order later)
.



pre - order
_T(u){

e-

a visit ✓ ←

pre -order
-T ( left (d) _T(r)doesnothing if r does

notexist.pe- order -T (ret)
}

- ✓ is visited before any
of its descendants

-

every node
in the left subtree is

visited

beforeauynode.in/herishtsubtrf

☐
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pre - order
-
THE

-

' visit ✓ ← _T(r)does↳pre -order-T ( left (d) nothing if r does

}
→pre

- order -T (reg)notexist.ae
✓ is visited before any

of its descendants

-

every node
in the left subtree is

visited

beforeauynode.in/herishtsubtrf
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post -order-THEIn - order -THE -

post - order-T(letter))-

in-order_T( left'D post - order -Tlrishttl)
- visit ✓

g-
visitv

in - order -T( right(A)

A

/
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post -order-THEIn - order -THE ←

→ post - order-T(letter))←
- in-order_te_ft)

+ post - order -Tlrishttl
- visit ✓

g-
visitor

in - order -T( right(A)

→
⇒
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ReeursiaaTreesExau
height of node r in T :

hlv)= { 0
it r a leaf



pre - order
-
THE

e-

i visit ✓ ←

pre -order
- 1- ( left (d)

pre
- order -T (ret)

}

- ✓ is visited before any
of its descendants

-

every node
in the left subtree is

visited

beforeauynode.in/herishtsubtrf
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In - order -THE post -order-THE
-

post - order-T(letter))-

in-order_T( left'D post - order -Tlrishttl)
- visit ✓

g-
visitv

in - order -T( right(A)

÷
→ A HI

B
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D) B1E , A1C ,
F

. D. E1B , F1C ,
A


