Theorem
Assuming a constant size of the alphabet above greedy algorithm

given input S = {s1,. .., s, takes running time in
O(N - (n+1log(N))), N =) 1<, Isil.
Proof:
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http://www.echalk.de
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Performance guarantees?

Example: Let S = {c(ab)”, (ba)”, (ab)”c}, m € N, the input for
our greedy algorithm. The pair with maximal overlap is given by
(c(ab)™, (ab)™c) so the algorithm does merge

< (c(ab)™, (ab)"c >= c(ab)™c.

The next iteration then processes set {(ba)” c(ab)”c}.

As both possible pairings do not yield an overlap concatenating is

our only choice, resulting in the superstring (ba)™c(ab)”c or
c(ab)™c(ba)™ both of length 4m + 2.

It would have been better to first place the string (ba)” between
the words c(ab)™ and (ab)” ¢ leading to the optimal superstring
ca(ba)™bc of length 2m + 4.

So the approximation rate of the greedy method for this example

is 1My oo 325 = 2

We have hence shown that for the greedy algorithm there can be
no performance guarantee better than 2. It is widely believed that
this is the actual performance guarantee but none has yet been
able to prove this.



The following is proven:

Theorem
The greedy algorithm to compute a superstring is a
4-approximation algorithm for SCSP.

As mentioned above an optimal solution for SCSP is also an
optimal solution for MCCSP. However we do not yet know any
performance guarantee for the greedy algorithm wrt. maximizing
compression.

Theorem
The greedy algorithm to compute a superstring is a
3-approximation algorithm for MCCSP.

Proof:

\«/b =0(A:\~wl Su‘;ev:r'l\/ﬁ“) (::« ’Mfui— S: ZSTSL.---‘S,,S

We order e S, accovdwrg o Wew Anst
(lefi-wosl) a (penvants JAin

& <SC1.§U,_;"I§;,M\> , e

W, = <"" <<g5—1._§?-;>)§55> "'">,; qu >

| Ay,

<t f o

5
Loy (Vo) = 2\70" (‘”), - ZDV (SLK»SOWIL)

G\Neeiy C(,ljov ,‘“/\ A 3@/\@qu<$ Ow 0¢0(<J\qj



<SS,,, Sf)z,, o S{)m) OV\ﬂlojwort?.

We SYow vQrHe <53‘¢‘ SBM > Can walk gt

W\osi'" -\L\,[Q( wArg s oc Of’“;v-\.q,k S‘o{JSIi%

T (o S‘S‘.\c\C,

Cace <§5M S;K > = <5_r,,” S‘.:Lh> , Q @[/l:m«ﬂ

S bol vV es iflem'}"“\(, 2. Ne vy ot

0() };/V\_q[\ SO (U \';\)v\ geéoi/v\ 0s I'-/"""ﬂﬂ %) ‘l\b(e

Case 2 <Sj<,55\&“_)= <S°z,) S,; > V"‘7/{

LeMn
/‘},a;\- Mggl- 1 vv\echs Qe&ome iAr:ng',L._.lcj

(

V\MM«]

<S"c: §°qu > Z\ < SUR*M‘1 ) Sl}h.ﬁ>

NN

Case 3 <§g‘<l Sjw1> = <S\%_¥N )S,;z>‘ “ =

Ak merk B narges become fpossibl

<Sr,xm' Sﬁzmﬂ >/ <S;,£_1 ; §&Q> a~d oune



o <«
L(,_SDL_M>, o« <SE,~,¢M_1 SE >

/\ ’
NN

Since {\a Use DL q,u
A& Cooie WAL, -L'fbl/“‘"— g7 ot WY e

o Ane~ Woold Ve V. Te >

/\/oX—kanz MX = 5(‘ of Qs ges used 57 @(jo-/\']\wx XCZOBS'

\/(“"\) EMO = Sh[ of waavye € ‘:@-5 eadke -,.ﬁ',,,gsb\c
o7 oy w2 LSy S, D M,

s (YmeMy) (V] €3)

Fav oJ(M«)IM-\eMsl He l(%){"\. ot N D\r<\JL~f use wilim
Ao ¢ v UR I/V‘-'df

(Ymatts): (vt 3 2 (Z0v)) (9

MIE,V(V\)

/L ‘l’ M-M:S‘l' 3 Srmnemdl
ot aed . e
R@ﬂ o1 %C 7 G\ODSQS av—\.ovnb ‘l"—\< T(ma..v\‘w) (f:ﬂ,lolg

n/v\grae: {‘1( 124%3 D'(- wxcx.fvv\q,\. o\/c\/ka‘)
IR N e ] wnad € %farsl.\b(c g7 “w  evw bar

O\ru(:.'p > ov(w)



Fu\/"\’wmwﬁ v
(Yerle My ): (') y ((Fme M\ ):
= c\f(v«))) (xx)

R@asom: Fo( M/:-<5,§> 4:”3 Lyt st e

wxq.r:)c.i u/‘n""\ Mj (,J(’L:u\L A Tag 14 S T‘\Y[’- E

w.x‘l“t. ety S+V~W)§‘ —\"«:? Luww.« n~e e M/

'\Mfsrs.gc
Consider
S ol = P ovl~) ok 2 ov ()
wely me MynM, “~e N\ A,
L L\Mr(
; oV (=) 2% E 0\/(“") G Al
meMynM, meMyn M,
& ) (% g o=
Oviw) = — ¢
e INM, Z v D v
Y we Mo\ H, IM(éV(uw)



"‘"% M3 _/ w’e/L\HJ

o aw\eﬂ \M_ via CV(“-»)

( \Ws )
CO Ia w"eMo w'eM,
"—"> N ( - —_ \<: = —
V) 2oVl 3 oul)
mefly w'el,

Using more elaborate reasoning one can show:

Theorem
The greedy algorithm to compute a superstring is a

2-approximation algorithm for MCCSP. O
Alternative Procedure

ldea: Do not use a single cycle to cover all vertices but a set of
cycles

~~ cycle-cover for which each vertex must be part of exactly one
cycle. I

Here: Cycle-cover of minimal cost (according to distance graph).

Remark: A minimal cycle-cover can be computed in time O(n?)
(whereas the restriction to edges to be covered by at least one

cycle leads to an N/ P-complete problem).
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