
Algorithms

Backtracking(part 2)



Reap
-HWI - due tonight
- Huo-graded ! please check

- Reading - due Sunday
- HW2 - post today(
w yeah.gg?nons-
If I really need you

p to understand, I'll spend
class time .

- Check in : all working ?
(please email )



Backtracking n

Tm

: the palter
Need to make a sequence
of decisions :

- Turns in a ganged to -959A
- Placing a queen

→*
decisions

- Is next element in the
set? → 2 decisions

So : recension! (reinforces
rear'scon)

Need a decision
-

↳ recuse on all

possible answers
← large

Requires: some
'"Efate

" info
,

so we can build up
the solution for game) .

Downside : SLOW



Example : subset sum
-

Given a set of positive
iflegers and a -get valueis there a subset of
X which sums to t?

Exe. X -- {8 , 6,7, 3, 10 , 5,93- = - -

E- IS

Yest 81-7

7+31--5]
(many in

this example )
more?

How would '

we solve?

rey



Consider one at a time :
-

-

⇐ {¥1,753,493,19
setmknonsk8-oegthe.fi,
+④ -

x Yea
'

Formalize this : recursion l

-

try:(Xfxcis ,t¥
-

cxlxa3.ttIt
iiitho , fail

X --E



Algorithm :

I

t¥÷I .

. ]
Ta¥fgIfff end of array

←

oE*¥mt.⇒Correctness:on
inductive

.

proof#nyalas~
size of X , I smaller

XCI.am#xa.;an-fgXG...n-I
Base cases
-

:

8=1×1--0 Go X={ }) :

Tff to ,
true

alg does
this)

if tfoortaogalggawese



algorithm
Thndltyp:p works for X G. on

-B
or smaller arrays .

Indstp: Full array XG . on]
Consider X[ n] :
are only 2 possibilities:

Xen] in set,
or not in

Try both→ by IH,
Ind . fairy gives me
correct answer for
each one

Then if one works, I
also returns true .

Dm



Textsegmentatontx
a
"

language
"

, so
can

recognize
" words "

.

Exe: - English text : dictionary
- palindromes : code a
fan thatgives true

for

- igenehdt:
Pd

code for that is

true for particulargenetic
sequences

⇒ Subroutine Is Word (s)
will be given
-



E : what happens to a
-

smaller word that
overlaps or is later ?

⇐i.ie. ]
- ¥.

T
- - - n

I make n-IH
nears cue

attempts



Cody:[ .

•t.ME#NsnbaFray .

-
:

app SGI-efn-D.sc#T=.EiiSCn-i)
Issue w/ passing arrays

:

If I pass
A back (by ref,

by global) , then
I need

to indicate size
is shrinking

Hisako : ( language independent:)
cuseanindex



Passing by index/ptyglobdfek:-
-
- easy(Formake an (ugly ?) recursion :

>

Tprful

€3 't "

??

Note: this is harder than it looks ! !
-



Longest Increasing Subsequence
-

why
"jump to the middle

" ?
Need a recursion !

First : how many subsequences ?

Atf

Backtracked :

At index e :



Result :

Recursion :



Code version :

Problem- what did we want ??

E:


