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Problem 1
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* GREEDY FLOW can pick s-n-> 1+ v + 1+ -- up+ Y- ye
t

in the first iteration to send a flow of 1 unit.

* Afte this step ,
there is no (St) path left ,

so the algo · tuminate

A The max flow has value B : Send flow along - 1:-vi-+

for i 31 , 3 -.., B3

* Thus
,
max flow- X · flow returned by GREEDY FLOW.



Problem 2



We will use the max flow-min out theorem.

Conside any max flowf in the network G (well-defined

because a feasible flow always exists) .

Since (A , B) is a minimum (t) out , we have that :

value of f = capacity of ( , B).

=> (A , B) is a tightout .

=> every edgeee st (A) is saturated (i . 2 ., He-fel ,

and

" ... STA) "zeroed out ( . 1 ., fe =0) .

- O

Same observation holds for the (St) cut #B. -②



Consider the (S . t)-out AUA ,
BRB).

Consider
any edge

e= (n , v) e STUA) .The ,
we num and we

① +O = any
such edge is saturated.

I
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Similarly ,
conside any edge e= 1 , 0 e SCAVA).

Then
,
UE BRB' and RE AUA' :

Again , by D + ② - any such edge is zeroed out.

We know that : value of f = Ife - Ife = capacity of the
CestAva') eSTAvA' (sit1 cut (ArA , BIB'l

=> CAUA' , B1B) must be a minimum (Stl-cut.



Consider the (S . t)-out ASA ,
BUB).

From D : We get that+
any edge e- S(ANA) going

into B

must be saturated.DwegigBI
Al must be saturated.

Thus
, any edge

e-SASA') going into
BUB' must be saturated.

Similarly , any edge
e-5ASA's coming from BUB' must be zeroed

out.

It follows that CATA' , BVB'I is a minimum (Sit)-cut.
⑮


