H =[[1,2,0],[2,1,0],[2,1,0]]
R =[[0,1,2],[1,2,0],[0,2,1]]

prop
prop
prop

prop
prop

0 1: maybe

1 2 : maybe

2 2:pref 2,rej 1
1 prop 1:
0 2

2 1

2 0

pref 1,rej O

cpref O0,rej 2
cpref 1,rej 2
: maybe

H =[[0,1,2],[1,0,2],[1,0,2]]
R =[1,2,0],[0,1,2],[2,1,0]]

prop
prop
prop
prop
prop
prop
prop
iPCF
0111

1010

2222

N -~ ONDN-=-O0
NO—-~0O0-~ -0

: maybe
: maybe
cpref 1,rej 2
cpref 2,rej O
:pref 0,rej 1
cpref 1,rej 2
: maybe



H =[[0,2,1],[2,0,1],[0,2,1]]
R =[1,2,0],[0,2,1],[2,0,1]]

0 prop 0:maybe

1 prop 2:maybe

2 prop O:pref 2,rej O
O prop 2:pref 0,rej 1
1 prop O:pref 1,rej 2
2 prop 2:pref 2,rej O
0 prop 1:maybe
jPCF

0121

1010

2212
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3. def myunion(x,y,P): P represents 8 components of size 1:

rootx = findGP(x,P)
rooty = £indGP(y,P) j 01 2 3 4
Plrootx] = rooty Plj] 0 1 2 3

def findGP(x, P):
px = P[x]
if x==px: return x P(j] [v) _I_ & b Q _5_ j‘_ _%
gx = P[px] #grandparent :
while px != gx:

Now show P after myunion(2,3,P):

. and then after myunion(3,4,P):

P[x] = gx

X = px P[j] g! J_ Si ﬁf.jfjgf{{ j;L'

px = gx

gx = P[gx] ... and then after myunion(4,5,P):
return px

pmal,?‘f55‘?‘

. and then after myunion(5,6,P):

p[ﬂD]}‘lEéé?—
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4. Recall: a cut of a graph is a partition of the node set into two non-empty subsets. E.g. on
the small graph (above left), {{wx}, {v.z}} is a cut with cross-edges {F,G,H,J}. RKMC is
the randomized Kruskal min cut algorithm: unless otherwise stated, its input is a uniform-

random permutation of the edges.

a) For the big graph, give each min cut (partition and cross-edges) ...

/POH;\\.‘\Q(\; K%a%, % b, c, A{efglﬁ/hk‘l C(O§—-€O\c$eg: %3,[(%
CAngs (o e die £ g1 ¢ A%

(ki adf, fel g} 1Q.P3

b) ...and give the forest (draw on the nodes below) and cut (partition and cross-edges) found
by RKMC when edges are input in order LUQRKNTVSJMP.
poctition: S abi e d e Cl, 5417

Cross-edags: §STV

’Po\(‘HﬁO\f\: % % a/b, & d% /%{/G /9)/("7\}
! ((oss—edges: %Q P

304 Page 1



Pox(“d’r’lo»’\i % %0\/\-’)/ ¢ A € G/&&’/ %\’\%%
((oss-edgfs: A
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_=dy T3 W 3

3. [2 marks] Let G be a connected graph with a cut {X, Y} with G [X] (the subgraph of
G on the node set X)) cannected but G[Y] disconnected, with exactly two components
GY1] and G[Ya]. Prove or dlsprove {X,Y} is a min cut of G.

m G:)i“ou‘?

@ecause G is conected and GLY] i< Jisconnected, Hee must be of least
one eﬁﬁe CQﬂﬂEC"\fD GX1 qﬂé G[Y] Dﬁﬂc'!”ﬁ M Qéfs as E,

Snmalqr“]y; H)Qﬁ?_ pnust be Q+ Iqu}- ong Qé_(j& Cﬁnrjaﬂ-;ﬁ G[X] qnﬂ
GLY,). Denvte thes e&\cfS % Es

o e abow, Foat- both %Xu\g}vg g {xu\f,,y;} ae ity oF G,
E?'}'h YA IETT and ijﬁé-zl FGSGDQC"'l l?f We QSO SeR "H')Q‘l" {X Y% J')QS
SI1Ze ‘Ell*lEll SQCE “:,“"IEZI > ]Eli qnd )ErlT)E'l>’EI

X, Y% camst be o win ot (There ae ot lesst Fwo- smaller ones)



