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Rasionrou can solve dire
cusually because input is

sinfall),
do it !

· Otherwise
,
reduce to simple

cusually smaller instances
of the some problem.

Result :
-

RecursionFairy
-Helps to solidify that
"black box" mentality, so
· you don't keep unpacking
the next level.

(She's also called the

"induction hypothesis" .)



Mage Sort:
recurrences

Divide a conquer
+ proof of correctness

First : correctness
,

in2 parts.
-

Part 1 : Merge works
-

Setup : Given A[I . on] and
-

an indexm with ImEn

where All ..m] +A [mi ..
n]

are sorted , MERGE correctly
sorts All .. n] by end.

How?
-



A%...- ...

..
]

↑ ↑
I

and KO ton

So : at Heratonk , show
we

14th sorted
-

correctly copy
elemen

Backwards induction :

consider what is
left to

sort
,
le n-k.

k= n :



IH :

Now
,
let ken , t

suppose
works for any

value greater than
:

IS : 4 cases :



Mergesort : runtime



Quicksort;

T(n) = max
Iron

Solving : worst case !



Note : "Median of three"
- Somewhat better can still
be good !
Remember

,
while On) worst

case
,
this is the best

~Booking algorithm
in practice.

Issuesto consider: Cat
least outside
of 3100)



RecursionTrees :

Let's start with an example
.

T(n) = 3T(z) + nh

How canFvisualize " the
time spent



Rcarsiontrees (cont)



Next part : how to generalize?
T(n) = rT(z) + f(n)

What It means :

Algorithm (n) :
Il code

for it1 for#Algorithm (E)I/I more code



Solving:



MasterTheorem :



Oher examples
Medians : find "middle" element.

Two were
covered :

&: How do we know which

side has the kith

element ?




