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0] #11: Lowering Worst Case Complexity of Exponential Algorithms
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F' is satisfiable <= at least one of the formulae F(l; = 1),
Flli=0lL=1,Fli=01L=0I;=1)
is satisfiable.

Fi{ly=1) € 3CNF{n - 1,r— 1),
F(ly =0,l; =1) € 3CNF(n — 2,7 — 1),
F(ly = 0,1z = 0,13 = 1) € 3CNF(n — 3,r — 1).
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Complexity|n = 10| 1 = 50 n= 100 n= 300
2" 1024 |(16 digits)| (31 digits) | (91 digits)
an2 32 |~ 33.10%] (16 digits) | (46 digits)
(1.2)" 7 9100 | ~ 29 10° | (24 digits) |
1027 [ 89 | 1350 10240 |~ 1.64 - 10°
n?-2v" | 804 |~ 336000 [~ 10.24 - 105(~ 14.8 - 107




1] 2. branch-and-bound
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7] /@2: branch-and-bound ()
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H]/12: branch-and-bound ()
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1] f2: branch-and-bound (%)
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H]/12: branch-and-bound ()
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H]/12: branch-and-bound ()
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1] f2: branch-and-bound (%)
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1] &12: branch-and-bound

maxz = 5xj + 8xa,
y= 175 ST EllbjE'Ct to: X+ X = o,
o 5x1 +9x2 < 45,

x1,x2 >0 and integer.
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1] &12: branch-and-bound

maxz = 5x; + &x3,

5x1+9x = 45,

subjectto:  x1+ x2 = 6,

x1,x2 >0 and integer.
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1] &12: branch-and-bound

£ max z = 3x1 + 8x2,
i :d = subjectto:  x3+ x2 = 6,
, /\ Sx1 + 9% < 45,
Z i X1, X2 =0 and integer.
LB
oyl

12



1] &12: branch-and-bound

max z = 5x; + 8xa,
subject to: X1+ x» = 6,
5x1 4+ 9x2 = 45,

x1,x2 >0 and integer.
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1] &12: branch-and-bound

maxz = 5x1 + 8xa,
subjectto: x1+ 1 = 6,
5x1+9x = 45,

x1,x2 >0 and integer.
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0] /312: branch-and-bound (%)
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— There are a set of n facilities and a set of n locations. For each pair of
locations, a distance is specified and for each pair of facilities a weight
or flow is specified (e.g., the amount of supplies transported between
the two facilities). The problem is to assign all facilities to different
locations with the goal of minimizing the sum of the distances
multiplied by the corresponding flows.

Given two setsz, P ("facilities") and £ ("location="), of equal size, together with a
weight function w: A ¥ P & R and a distance function 4 : £ ¥ £ — K. Find the
bijection ¥ : P = L ("assigrnment”) =uch that the cost function:

> w(a,b) - d(f(a), f(b))
a,beF

iz minimized.



