Math H09: Discrete Optimizadion
Tod 0y Finish boranch ond bound

(P) moayx <% sk. Axel, xezZ" %
(LP) max x st Ax<b

Bronch and loound (Summar\!)
hnd integer feasible solutions by

: So\ving P Su‘op(o\)\ms max 3 Cx: XEP'}
: \yranc\«\ing on 0 Voviable N

P- Poix¢l=i} and Pﬂixiaﬂ‘ﬁ
" pruning \o\’ infeasiloi ity boonds, or optimality - i P

/“n_m'- ¢ Branch & Round algorithwm terminadtes,
than it outputs the frue opr ol (IP)

\dea:’ (Brandniﬂg) PNZ" contoined in (Pn’iXiél.“J)U(ﬁ\iXiZW})
SF P’ containg opt oo, one of branches will cotain opt. sy,

(Bond) 1§ Ix*e PNZ" with "x* 2max icx: xeP'} +then

either X" is opt for (IP) or P' does not contain opt. SD\. to (1P)

Chwices in a\gorﬂ)nm‘ (1) choice of bmnchins index X; €7
(2) choice of Ple §



Thm: 1€ P is bounded, then Branch % Boond )
algorthm terminotes. More precisely Pe R R]

= oy path in BAB Tree has ¢ n(2R+2) edges
= B&Bdree has & 2" o o0 Pnix ¢}

|dea: When branching on a vaviable P<—Pnixsfal
each new consivaint™ did wet hold on P,

Rdding both x;2m X;em fixes X=meZ

= opF ol K has X;¢7 = don' oranch on x;.
OV\N IR+ possible values fov R{l, %]

= oranch on %; of wost 2R¥2 fimes
With any strategy, there are bad examples:

Lemma: (et n24 e even. Tor any stradegy used,
the bronch ond ‘obund free Sor
UP) mox Xo St. %+ g-\tﬁ%, 0xel, xeZ™
has 2 2" leaves
Tdea: 1 eten=> only integer sal. hove x=0
Fractional sol. with %=1 Survive Yhrough mamy bronchings

(Prooﬂ dince x;elof] for all Sens. pts X, bronching on ¥;
gives P = P'0ix=0% and P'0ix=1i.



Consider node P'in R&B 4ree. let Toclnl T cln]
denote the set of indices set 4o O, 1 (resp.) in P
Cloim: I 1Tl T,1 €3, the T XeP' with %=1

Take % =0, X;=0 for 1610, Yizd for ieT,, %;=A othenuice
~ %+ Zx = =4 II\ (ATl T ) A ="
Since |L,\ Be 'l = 2T ¢ nITyl-1T)
= )\41 S X feasible g,
Bronch o every node of deprh <"

MR = =3Vt
While %=1, comt prune \01 bownd, :

Infeasibility, of optimality
= 22" (pruned) leaves



