Nonabelian Hidden Subgroup Problem '
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Note Title 2/9/2009

Last time we discussed the HSP for finitely generated abelian groups. For a black box function f: G -> X that is
constant and distinct on the cosets of H < G, classically it takes

Ju ( Y1&/)H1 ) g & “(Q‘“ﬁ[k\ e 5GV\Q"G7:VS 61[' HJ while
qngnTth‘,) ()(}or%jdj(/ 6'/”/)) S'V\Q’V"’f S'H.pfc’(e,drxé

7he num b6~ 4 5aﬁ’$ o Kev /May 5SS 15 also 0[/,«87‘@7 {/0-//41))~

TLC 1déeq q 7(( ng‘tm s G 50\(‘\«-4.7; an /\/‘MW&VMnT (4/$(’7’

s7afe 1n a  single oy . > . .
45 g Sty — — / & [fr9q)
N AR PN J 7 £ /177 56 J J

[9.L.y = 19, H>

=

mMmOayHre IR LeH

6)(7 .:/-/—/n\/cnf:anf‘l W mmlan ﬂ:\afl ,/ U(ja) N3 V“?Lf
v L 1 plicaT i {Z 9o,

Ui 155 = 155>
7hen UUW I3 H Y 2 (5 H 2

Fov a ée/lah G‘) ML ﬁl«e\nﬁ:‘v\ F&z,l/*,ew ﬁﬂﬂ(ﬁ’vm
g0 G mans [ a fk,acvfo:/ﬂm '7) e lemarTs of G
& ( & fhpC‘Y‘POSV'/TW\. v ) e 10 Vc/afcs(‘l/\.fa.%’m«.f
G Becanrs o H-imvaviance . ylen € app

Zhe QF7T G e cosel s7ale 13,14/>/ w €

o d T2 x v\,v\)/m/v\/\ [ ex<tepT £on phoncs ﬂﬂdcyacvwg
o The coseT ) supevposiTionn A wveps 4 G  Fse?
repvesenT H 7’rzww627, 72, ¢se irreps Memre/ved
Fovin N S V0 vyd (.. /e can mwﬁl‘mﬁ? Aerr oAqrM;fW!
7/05 (’ﬁ(’v ) ¢ UL\AC/& _2.’ CM 7(:\,? :1(41/( A a 7—7/) cC K

[ ov Al ol 5 rory@ ) N"L P /OV@V)DL\S /(’07—-0\/1,?,

was) é\j f;Ql—\eVa.TTV\j e c,orer :7}({) 6@4,,\7 71/,\(’
QFT ov &~ G‘z and MGQSM‘A’S} < J'qu/C %In.z/t‘)vw\.%
;\/u‘v\/\ /7/4 If & Las n 5GV\¢V‘¢‘7‘OVS e /C
LS en wpp &~ found n. T Lumbes / G/H] 74
coseTys — 7ha Ol kog (nR)) guees g theer 4
Frad o 7@1/\6\/0»-2:/'/\7 se?” Lor M K hisd prob; Lo
I~ /\okmég §a aw Conyg clagricel C""‘”\/""']aﬁ"”\‘



Q)

Now a natural question is, what if the group G is not abelian? It is shown in the homework problem (5.4) that the
query complexity is still reasonable. In the algorithm analyzed there, the coset states are not measured individually
as in the algorithm for abelian G. Rather, m coset states are generated, and then a sequence of collective

measurements is performed on the m copies. If R is an upper bound on the number of candidates for the hidden
subgroup H, then the algorithm-has success probability
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