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A COUNTEREXAMPLE TO A QUESTION OF BAPAT AND SUNDER *
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Abstract. A counterexample to a question of Bapat and Sunder is preent
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1. Introduction. In [1], Bapat and Sunder raise the question of whether thguialty
per(A o B) < per(A) H bjj (1.1)
j=1

holds for positive semidefinite x n matricesA and B. The quantityper(A) denotes the
permanent oA and the notatioml o B is for the Hadamard (entrywise) productéfandB.
This is the permanental version of Oppenheim’s inequalitis the objective of this article
to provide a counterexample. The question is related to twerajuestions:

e The permanent on top conjecture, recently disproved by &havich [[4] which
would have implied[(1]1) had it been true.

e The inequalityper(A o B) < per(A)per(B) introduced by Chollet [2] and estab-
lished in the case. = 3 by Gregorac and Hentzell[3]. This inequality would be
a consequence df (1.1) had it been true. Chollet's conjeatmains open. For a
relatively recent discussion of Chollet's conjecture, thader may consult Zhang

(5]
2. The counterexample.With n = 7, we take
1 0 1 1 1 1
V3 V3 V2 % V2,
0 1 50T 15T 1 275 .
4. V2 V2 1 V2 2. V2 2. V2 1
2 ﬁe—im 1 ) cos (fm)e 57 cos(gw)xfl” cos gﬂ)ei” cos(%ﬂ)pi”'
A=| & L5737 cos(ir)es'™ 1 cos (1) e 75" cos (Zn)e 75" cos(27)e5 T
2; 1, _1 _2,
35 %22 m(gﬂ)ei‘” m(gﬂ)ez” L cos (L) e 75 cos(2m)e ?”
J5 Z5eBTT cos(Em) BT cos(Bm) BT cos(Em) 5T 1 cos (L) e 5T
4., 1 2, 2. 1.
ds Z5eBT cos (3m) e BT cos (2m) e BT cos (3m) BT cos (k) BT 1
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andB = AT. Then it is easy to check that and B are hermitian positive semidefinite
matrices of rank two (with eigenvaILgeof multiplicity two) and that

6185

AoB) = ——
per(Ao B) = o,
that[]’_, b;; = 1 and thaper(A) = 45. We find that

per(AoB) 1237 -
per(A)[][_, bj; 1152
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