
 

Largest consecutive sublist sum

input list xz Xn

output largest possible sum of a consecutive sublist

of L

EL
Eff

10

Ex2 1,1 1,1 1 1
w̅

many sublistswith sum

Ex
42,3 10,5 10

Ex shows greedy approach pick max element

and try to extend left and or right
is not a good strategy



For is define Sij XitXint tt

Solution to problem is rephrased as

max Si I i j n x

Brute force compute Sig is

It2t th sums
for 5 1,2 4

0 nfor i 1,2 j
I sijexiti.tt F it n elts

each so maybe
n or 0142 more

L

EI.fi

itEsumistFiswith
may sum Then either L x or

the sublist xi Xj must be best sublis

in 1 j 1 I



Want to reuse computations as much as possible

Deline

max Si 1 i j
Max sum of consecutive sublist ending
in jith index of L

Clearly

6 max S 1 j u

Solves main problem

Let's calculate 8 clearly

dad
if j l

8j max xj x tS otherwise



Proofotdains

By induction on j

Base j l Best sublist of is

all of it with sum

IH Sps holds for some j l

Consider Sjt By definition 5 122 and

Sit Max Six 1 i jtI left wifi

III III
Max sjn.it Max Si jtX ki j

Max Xin max Si 1 i apply It

Max Xjti Sjt it

This proves the claim



Can now transform to algorithm

ALG L list of length n

D new list of length n will contain Si's

2 DE LED AS x

for i 2,3 in

D i max i L i D i i

return Max D

Correctness almost immediate from claim just

note that D i S Kien inductively

if you want Hence the output max D is

Max 81 82 Su Max Si 1 i j
j

Max Si 1 i j n



which is what we want

Runtime lines 1 4 once 1

lines 2,5 loop total Olu

together Olu

Fpmatroids

E F a matroid if

M1 IF 0

MZ ELLIE C IF

M3 X Ye HILLY y YIX sit

Uy

An E maximal element in is a basis
Thin lecture Bases of matroid M have same size



Show Basis exchange property

M E a matroid with two bases B B

If be BIBI then b'c B B sit

B b Ub is a basis of

M.ptsay ee BIB

Then B ef Beef

Now B e IBI 1 B'I I B and

IF Im
3 implies fe B B C sit

CB e Ut e

in fact ee BIB means fe B B e B113

B e Uf is independent f in F Is it a basis

Yes If not B e of E C for basis C



and 1C BL e Uf IB contradiction to B

being a basis

Fory
Let M E F be a matroid w E R o a

weighting function Show

w e w f He feE An optimal basis of

M wrt w is unique

B is optimalbasis wrt w if w B w B

bases B of M

Hint Assume for contradiction two optimal bases

3 IB Pick element in symmetric difference

BDB ion of minimal weight Then basis

exchange property
find a contradiction


