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Recall : Recursion :

High level idea :

- Find a small choice
that reduces the problem

Size

- For each answer to the
choice

,
choose answer it

recurs e

( while considering onlySub solutions consistent
with that choice )



Simple example
-

:

Fibonacci Numbers .
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Correctness : follows from rearswedfn



How to
improve

?

Avoid repeating work !

Make array to store
answers ,

so next " call
"

becomes a Occ ) table lookup

toff
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Correctness
Obvious from rec . dfn
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Even better!
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Makingchangecag.ae# ( 6. 2)

How to make change usingthe Smallest # of coins
.

Suppose coins were I K
,

31C
,

-74
.

Make change for 774
.

Options ?
Think recursively :

Could choose : C first )

#
: It f# coins A 76$

34
: It f # fr 74 ¢)71
: It ( # for 704 )

Compute all 3 options recursively,

← choose best
.



Formally :

If
you

have coins Ceo . Cd
,

get :



"

Obvious
"

algorithm :

-

-

Correctness
Try all options !

Runtmenocdn
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Probtem : Just like Fibonacci

algorithm !

Motmot takin

- -

:



Solution : Don 't recompute things !

-

← value to give change
for

Why is this belt ?
- Run-time :
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Table has
M spots

each takes
Ocd )

time to All in



EditDcstan# ( 6.4 in book )
The minimum number of

deletions
,

insertions
,

or

substitutions Of letters to
transform between two

strings .
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Note: Not Hamming distance
.



Recursive formulation-
If I align like this

, can

observe :

If
you

delete last (aligned )
column

,
the rest will still

be optimal for shorter
sub strings edit distance

.

Why ?
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Turn into
"

nice
"

recursion :

I

0
we



with
i

#¥I#
→ O I 2 3 45 6 7 89

→

AE-
I - I 23 4 56 7 8

2

EEE

-0
T 3
R 4 ¥T 8

I 9

CIO
-

=



÷÷÷!
000000

6



Correctness :

Trying all

possibilities

Edit fi ;D will always be
best alignment of

Aft .  :D r BG . :D

Runtime

-

←
do A d BG]

match
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Space ?
-

input : Ocntm )
matrix : Ohm )

improve :

If score is
all

youneed
, 2 arrays of

size Och )
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