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> RERFRTAILEE O(poly(n))
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#S#l|%&: Grover-Rudolph
BiR: #%& [v) = 27 vail), HF {p} BARMESBEES
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0) = ez 10) + Pz 1)
v (B o) [P )

P<2n-1 P<on-1

P>2n-1 <1.5x20-1 P>1.5x2n-1
+ et 1) [ [ 22 x !®+¢—XH>
P>an—1 P>on-1

= \/P<2n-2 [00) + \/P>on-2 con-1 |01) 4+ | /P>on-1 c15x2m-1 [10) + /P>1 5201 [11)

6/16



Shlg: SHERE

BR: % |v) = mzial fliy iy, Hep i) B—E MRS
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SEERNEFRT: %A (block-encoding)
BEW: A—1MEXNBESER Us WFRERTERER A

LA«
(1),
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SEEHEFRT: HYREY (block-encoding)

Definition (Block-encoding)

B AR 2" 5 2" BIEERE. X A B (a, a, €)-block-encoding A—™ 2"t2 5
2" WEERE Ua, (#18

A= ((0]%?® /) Ua (10)*? @ 1)|| <.

> 191t Us EREREHBRS
> EREHREEER, BNESMW Ua ARE, FHEIFEE Ua BRE (query

complexity)
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B [0 2 5f
Input:

Block-encoding of A:
Ama((0j® ) Ua(l0)® 1)

(O] (1]
éA 1\ |0)
W“(* *)n

A
or Ua=[0){0]® ~+0) (1] @+
+11) (0] @*+ 1) (1] ® *

Quantum state:
2"—1

luy =" i)
j=0

'Algorithm’: applying block-encoding

0 — A
Wy A

T U0 )~ T 10) Al + e 1) )

or
éA * u\ _ éAu
* % 0 *
Need to measure the first ancilla qubit

Success probability: (|| A |u) [|/c)?

Number of repeats (after amplitude amplification): O (a/||A|u) ||)
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HRemy: BEREM

B U ZETEHCZEH (1,0,0)-block-encoding
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WRémAY: Gram 5ERE

A= (A, Aj=Wiley), ijel2"
Hep [vi), |0;) REA (n+ a) LFEFS
4

UL [0) i) = [¢i), Ur:[0) L) = |oj)
mu= UJZUR 2 AB—1 (1, a,0)-block-encoding
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107) H H H
Oc ol | | SWAP
) — Oa Ofy L
10) T H A
c-R

0) A
Or = i) [y = i) |r(i 1))
Oc: N i) = |G, D) 1)
Oa = iy i) 0) = i) 1) [Ay)

<R :[0)[0) — |6) (9 10) + /1 — |02 \1>)

» (s,n+ 1,0)-block-encoding
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» LL: Chapter 6
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