
CS 331 Fall2025 Today Scheduling

Longest increasing

Lecture 5 9 10 subsequence

Subset sum

EEIII.ie

liar with Li Cri fieln

endpoints of ith interval

Output Maximum 15 for nonoverlapping S n

i e titsen liar n lis

Not OK OK



Q How many can we schedule

It is not so easy
Naive also try everything

Problem there's 2h possible SECa

Idea DP

Best largest subset taking intent

Issue 1 what order not sorted

2 how to recuse



Intuition let's get rid of last interval

Itmeans we can't take
overlapping

skip ahead to

Idea 1 Sort L

2 Define specs problems BestC

3

4 Profit



Step 2 let

Best j largest nonoverlapping subset

of Cis prefix of L

Step 1 How to sort left endpoint

right endpoint

Ans We should do whatever lets us recuse

To
1 I

leftsort not a prefix Rightsort a prefix
memorized



Claim Suppose I sorted by right endpoint

Removing overlaps w lait intent

gives a prefix of L

Prout
Inn

I Iast
non overlapping Pan
internt

let P n be last intent with Vpa
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Overlapping Pln 1 Pln 2 n fi rpcast Zen
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1 Sort L by right endpoint

2 Det're special subproblems

Best j largest nonoverlapping subset

of Cis prefix of L

3 recursion

BestC Max BestCi D H BestPli

r f
don't include Itinterval j

Here PG is last acceptable interval

Ppg L l Rpc ti

cantake can'ttake



Runtime analysis 1 Oculus n

2 NIA

3 Oln X Ollosin

Isusprobums ThePG
via bindery search

4 Oculosa time

betoe exp n

Extension Recover the subset

t.FIBestii Bestffen Bfest
We memorized everything
can infer the path

Se Susa
Work backwards



Extension Weighted scheduling

Sameidea but internal i his weight WC

Goal maximize I Wfi for non overlapping S
its

Motivation not all intervals crested equi

e g WC Ri fi by length

W i I vanilla scheduling

Strategy BestG Maxweight non overlapping

subsetof first interns

Best Max BestCi D BestCPLD WG
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Output Longest increasing subsequence of L

SEED LC LLC His es

IExampley

S 10,7 1,8 3,216 12 4 9 11

random permutation of 127

Again not so easy try everything 2h tries

Best j longest increasing subsequence

ending on LG

prefixalso Ok just notasChen



How to recuse if b is small
rather nottake

waxy z bt

waxy z b L
w

less options

tocontinuegrowing
the sequence

takeaway there are tradeoffs



Solution try everything

Best j Max Best i 1
iECj if
E ELG

Best continuation
include LC

We let it
0

if there are no
i LG

Takes O n time per Jen

O n time total

Intuition IIItnrmat.eu

fftebI



Smartreusions

still can have
large branching

factor just reusing
y

the same in problems

Etsmpatesecton3sn
input L is a list of a ftp.t

V E N is a targetvalue

Output True if Seen ILD V

False else



Intuition

non
Manette

you have

41 these options

How to define subproblems

Riana
yield muchinto later

needto consider values



S j v Can you hit target

using first j items

F
I

n

w answer

Formula

S Iv SG DET
ORSES D v LED

Whatorder

Row by row Formula depends on prov row

Time O NV good it V small



BonusFasterl.IS

Solvable in Orlos n time

Intuition Can we make length k

using LC's

may as wellstore smallested

Goal Hate thru jen
After time j

stitif
of length k increasing subseg of C



Exampled 5,1017 1 8,3 4 6

2 6 12 4,9 11 5 12

5 6

8D
1 8

5 12 114 9711

8

Observations S always sorted

Incomingelement uniquestack

earlier not smaller

later can't

logen time per ite


