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ABSTRACT

Im this paper, we have characterized absahsicly stahle friendship problems haviog 8 non empty core. This
characterizatbon has allowed ws fo state that if the core of an absolutely stable friendship problem is nof compry, i contains o unlgue
maiching'mating in which ull top runked ngents nre muinally maiched to one nnother and oll other agenis remain unmatched.
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Friemndship.

Maching Mating problems {Irving, 1985 ) arise 50
many applications in real life, Datmg services want (0 pair
up compatible couples. Interns need to be matched to Same
Crender Stable Friendship Preterence Problem (SGSFPPL
Cher assignment problems invalving resource allocation
arise frequently, including balancing the truffic lowd omong
servers on the inlernet.

The stable roommate’s probiem are onginally
posed by Gale and Shapley i 1962 mvolves a single so0 of
even cardinality 2n, each momber of which ranks every
other member inorder of preference.

In 1984, Irving published an atgorithm e
determmes in polynomial time, if o stable matching 15
possible om o given sel, and A7 so, Tovds such a motching,
Hewwever, others have made efforts fo redefine the coneept
of @ stable matching, or even reframe the problem
altogether 1o give it new real-world zigmificance,

Especially i mathematics, the ficlds of gome
theory and combinatorics are used to find ool stable
friendship using reommate's problem.

Background

[n their 1962 paper College Admissions and the
Stability of Marmoge,d Irving e al,, 20020 David Gale and
Loyd Shapley proposes the stable marmage problem, The
problem concerns nomen and 0 women, each of whom is to
ITEAITY €hE PRariece.

Each man and woman ranks each woman and
mn, respectively (Rirubabaran and Mirmala 20021, from |
o 0 in order of preference. Amatching is defined as a setofn

disgoint parrs containing one worman and ome man each. For

'Correspomding autbor

convenience sake, we may refer o the womon's parimer in
the matching az her “hushand™ wmad the man's purtner in the
maiching his wife.

A matching is stable wwhen no womun x preterns a
mean v o her hushand in the matching where v also prefers x
1o has wife.

In this paper, Gale wnd Shapley furmished an
algorithm that always provides astable matching‘mating in
polynomual e, and we propose bere the related riend=hip
problem. This problem concemns 2n participants wi gach
rank the other 20 - | member in order of preference.

A matching in this context &5 just a set of n disjoint
pairs of paricipani=. The two participants in a same gender
parr will henceforth be refermed 1o as “friends” in the
meatching. In this problem, a maiching s stable when no
participants x and v exist who prefer cach other 1o their
present friends,

Drefimition: 1

In & graph G = {V, E}, a maiching is a sub graph of
G where every node has degree 1. In particular, the
malching consisis of edyres that do nod shins nodes,

The Friendship Alporithm (TFA)

Here s a method { Kirubahoran and Nimala, 2002 §
for getting everyone paired up in same gender, The stable
friendship rtual takes place over several days. The idea 15
that each of the boys seek best bay friemd one by ong, in
order of fricndship preference, crossing off bad boy from
their list as they get repected, Here = 0 mone detnlbed
specification.
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Imitial Condition: Each of the N boys has an ordered List of
the ™ other bovs according o their friesdship preferences.
Each of the other boys has an ordered fist of the boys
seording 1o their preferences,

Each Day:

Istilay:

#  Allbovsare standing in the play round

# Each bov gives o company of his favonte hest friend
From other proup boy whom he s oot ver erossed ofF his
list amd serenades. IF there are nd bovs left on his list, he
stays at kome and does homework.

Il day:

. Boys who has af least one fmemd savs 1o their
favonite from among the friends that day: Mavba, come
back tomormmow,

. To the oiher: they say Mo, 1 wall never mect or
okt youl

ITTrd day:

. Any oy who hears Mo crosses that boy ofThis list,

Termmution Condition: Ithena is o dav when every boy has
at most one best friend. we stopthe procosses.
Brefinition: 2

[ a stable friendship matching mating, each boy
15 pssigned to af most one best boy, and each other bov 5
issigned to at most one best oy,

As perfigure: | a matching s perfect if cach boy is
assigned with best boy and each best boy 1z assigned with
bay [clearly we need the numbser of boys to be the same as
the numiber of best boyifnensds ).

A matching is stable if it is perfect and there is no
unsiable pair,
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Hesult: 1

There are n bovs by, ..., b, and other cleverhest bovs
namely ¢, ..., c,. For gach bow, there 1s & preference liston
the best bov{eg &, = 2= . = ¢, |, and for csch best boy,
there 15 @ preference list on the boys. The TFA s to find &
stnbie fnendship for the two groups of same genders,
Resuli: 2

There are 2n people. ach  mendship cin
communicate with two people. Each person has a preference
list on the other 2n - 1 people. The stable friendship problem
15 1 find a stable maiching/mating {i.e. no unstable pair and
perfect) for thee 2o people.

Stable foendship  problem ( Troving, 1985 and
Thayer, 2007} 15 not like sioble marmapge problem but in
gencral, have a solution. For a minimal counter example,
consider 4 people A, B, C, and D where all prefer each other
o [, and A prefers B over C, B prefers C over A, and C
prefers A over B {so cach of AB,C 13 the most favoriie of
someonc), In any solution, one of AB.C, must be paired
with [ and the other 2 with each ather, yet DY fmend omd the
o for whom DV's friend s most favorite would cach prefer
i be with each other,

The above glgorithm consists of two phases. namely phase:
| and phase: 2

Fhase: 1

In this phase { Gusficld | 1955 } participants propose
therr friendship to cach other, in 8 manner similar w that of
the Gale Shapley algocithm for the stable marmige problem.
Here participanis propese their friendship to each person on
their preference list, in order, continuing to the next person it
and when their current friendship progosal is rejected.

A pariicipant rejects a fricndship proposal i he
already holds, or subsequently receives, o proposal from
somecme he prefers. That s, ome partecipant meght be
rejected by all of the others, an mdicator that no stable
matching is possible.

Oitherwise, phase 1 ends with each person holding a
fricndship propoesal from one of the others this gituation can
b represented a5 a 2ot 5 of ordered pairs of the form {p, g1,

Tndian J.5ciRes, 32 < 1TT-081, 20003
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where q holds a proposal from p - we say that g 1s p's current
Favorite. In this case that this set representa a maiching, i.e.,
e 15 in 5 whenever {p, ) 15, the algonithm termingles
with this maiching, which is bound to be stable,

Phase: 2
Oiherwise the alporithm (Ciusficld, 1948} enters

into Phase:2, in which the sei 5 is repeatedly changed by the
application of so-called rotations. Suppose that {(p. q) 1= m
the sct § but (g, pj is not. For cach such p we identify his
current secondd Favorite i be the first successor of ¢ inp' s
preference L=t who would repect the Tendship progosal

that he holds in faver of p.
A rottion (Kinnbaharan amd Miemals, 2002

andiHarary, 1969 relative 1o 5 15 nosequence (pg, L. (PO, )
...... APy ot b such that (pag, )i ine 5 for eoch i, and o, ix
prs curment second favorite (where i + | iz taken modubo k),
If, such o rotation (p,q.} ,-..c. (ol ). of odd length, is
fvund such that p,=q,.,,1 forall 1 { where 1 +k + 1 is taken
module 2k + 1 Lihis i what s nefermed foas an odd pary,
which 15 also an indicator that there 15 no stable matching.

Ohiherwize, apphication of the rottion involves replacing
the pairs (p.q), in 5 by the pairs (pg.. ). (where i+ 1 18
aipain iaken modulo k).
Phase: 2 of the algorithm can now be summarized as
Follows
S=ouiput of phase [;

while {rue)

deninfy & rofation rins;
i 15 an odd party ]
return ol {ihere is no stable fricndship)
else
apply rio 5
if (%15 agood friendship)
return 5; {guaranteed to be stable)

The following table 1 illustrutes six friends { same gender |
and preference list oftheir friendship,

Table: 1{ Phase - 1 pay off matrix )

OrderMameof Proposed  Friendship Prefecence Lzt {Same Crendery
the Friends
[ 1] i1 1 b Vi
iy - 3 1 2 ] 4
2 4 - 3 3 2 I
1 4 1 "] 3 3
fa : 5 z 3 - 1 4
fs 2 3 | 4 : 5
i 2 b 3 4 1 »

Significant Symbols: denotes proposes and x denotes rejects

Inifliam 3.5ci, Bes, 3(2) ¢ 177-181, 2012
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i — fu
E— 1,

f;ln_:hfl.l

£,y
[, —+ T, irepeated) it is not possible in first preference and £, rejects theirs friendship with 1.

{ie, [ xf)andagain give second preference for [

f.— &y

Next, £, — f,, (repeated), this also already exists and give second preference for £, (ie, £ f,). After
some processor we pel, 1, —f

Therefore, (Figure,2) phase 1 ends with the set 8= (£, ) (T fuh (D By (R £ (G B (6,6 }

Next,

As per phase: 1, 8= [(£.6.), (B 00 (6,50, (R0 (f,.6,), (£.f) Jand by rotation method in S we get
fgure.? as follows;

Figure: 3

b= AL ) | and so we get the firstmodified set 5 = (66, (5, 8,0, (6,50, 0000 (1), (6,.60) )
Fy = A (Fyafiy (6,0 Jand also the second modified set 8 = §(f,,,fa) (6 (Ffid (b, (b,
(fin £}

= (660, (£.6) }. Therefore the third modified setS = {(F, £} (Fuufud (£6) (s (6.6 (.6 1.

IR0 Tndian J.5ci Res. 321 - 177-181, 2002
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CONCLUSLION

Wi have characterized absolutely stable true hest
riendship problems when preferences are stoet, That is,
we have obtained under which conditions on preference
profiles mdirect dominance implies direet dominance in
rocgnmate problems,
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