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Calculate the Measure of the Union of Hyperrectangles in d Dimensions
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Abstract

ProblemMEASURE is the prablem to calculatethe mea-
sureof theunionof n hyperrectantes R; = [bi1,ei1] X - - X
[bid, €ial,i = 1,...,n,ind > 2 dimensims, | U, R;|,
where b;; ande;; are numkers suchthat b;; < e;; [3].
An O(n%~!1nn) worst-casdime algoiithm to solve MEA-
SUREfor d > 2 [1] andanO(n%~1) worst-casdime algo-
rithm for d > 3 [2] areknown. In this paperwe propsea
backtackingalgorithm to solve MEASURE, analyzeits av-
erageruming time ((4) to (7) in Section5), andshow that
the backtraking algorithmis moreefficient thanthe former
algoritms[1, 2] whend > 3 andtherearemary large hy-
perret¢anglesR; ((8) and(9) in Sectionb).

1 Introduction

Theprodem MEASURE s definedasfollows[1, 2, 3]:

Definition n hyperrectagles R; = [biji,e1] X --- X
[bid,€id],4 = 1,...,n, in d > 2 dimensios are given,
whereb;; ande;;,1 = 1,...,n,5 = 1,...,d, arenumbes

suchthatb;; < e;;. Calculatethe measue of the union of
thosehyperrectagles,| U™, R;| = |{(z1,--.,zq) | J(1 <
( < ﬂ), ('Z.l) s 7'Z.d) € Rz}l .

Example When2-dmensionalhyparectandges (i.e., rect-
angles)R; = [0,3]x[0,4], Ry = [0,5] x[1,8] andR3 =
[4, 8] %[0, 8] aregiven, |R; U R2 U R3| = 63 (Figurel).O

For MEASURE, Bentley[1] gave an algoiithm that can
solve the prodem for d > 2 in the worst-casetime
O(n% 'Inn), andLeeuwenandWood[7 did an algaithm
for d > 3 in theworst-casdime O(n?~1). In the paperin
andlg denotdog, andlog,, respectiely.

By the way, MEASURE can be consideed a general-
ization of the problen to count the nunber of unsatisfy-
ing assignmets of the satisfiability problem SAT, which
is deroted by COUNT-SAT in this pager. For exanple,
the COUNT-SAT prodem to court the numter (deroted
by N') of unsatisfyingassignmets for the DNF equation
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