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Introduction

The probability of error is given by [1]

Deutsch’s algorithm was one of the first to demonstrate that
quantum circuits can outperform classical ones. It solves the 1 1
problem of differentiating between two binary functions (even or P = _[1__Hp°°'d _pe"e”
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The output of Deutsch’s algorithm corresponds to two states error and Holevo bound
associated with two different functions(even or odd)

peven The probability of error defined above is used here |— :j:—‘ B =g | s

in
p —1 H — —El—< to check the performance of the algorithm for ' P g=ly=d
pOdd different input states of both the qubits. The results | »-3.5-1 ol
Ui are then compared with the Holevo bound —the o] 4737
[ y)—2o| x y @ £ () usually employed quantifier. fo0)[1 o0} (1)
f(0)= f (@) =even e e— 05
TT — 1 H o ro=ouw - Consider the density matrices (see fig 1) -
p 0] [+H+ =Lt
p ﬁ w4 4 even odd l: q 27Reﬂ:| |:() I-p| ) A 0z o3
M= = - = ]
ﬂ [ﬁ* 1- p} C ol Tarrep 1o i HH - efo=g | |
in even We obtain probability of error as, 00)-Jrpioo]-{11 0 o
p — | Channell p 1 :
P.=2f-la-2rep)]
in odd while Holevo bound to differentiate between two FUtur_e mvestlg_atlons. e
p — Channel 2 p states (p°4d and peven ) is given by « Extension to DJ algorithm with multiqubits
erole of entanglement in DJ channel
fig 1 * 1 b g discrimination
The two outputs (for even or odd functions) are seen to be the 4 S(p) _E[S(p )+S(p™ )] + discrimination with many copies of the input
output of two different channels. Now the performance of Deutsch’s bit (evaluation of quantum Chernoff bound on
algorithm can be quantified in terms of minimizing the probability of (BEET ot probability of error.
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error in channel discrimination/hypothesis testing [1] where, pP= f
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