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@ Formal verification of quantum algorithms using quantum
Hoare logic, Junyi Liu, Bohua Zhan, Shuling Wang,
Shenggang Ying, Tao Liu, Yangjia Li, Mingsheng Ying and
Naijun Zhan.

@ Expected runtimes of quantum programs.



22 BH Hoare Logic - FITEFZRF AU IER 4.
o While Program:

Su=skip | u:=1t| 51;S: | if Bthen S else Sy | while Bdo S

@ Hoare triple:
{PyS{@Q}
@ Example:
{x>0}x:=x+1{x> 0}



Quantum Hoare Logic?

@ Quantum While Program:

S:=skip | §:= Ug| 51;S2 | measure M[q] : S
|while M[g] =1do S

@ Quantum Predicate:
P is a quantum predicate < P and (/ — P) are both positive

@ Hoare triple:

{P}S{Q}
where P, @ are quantum predicates and S is a quantum while
program.
@ Example:

{10)4(01} g := Hlg[{[+)q(+}

!Mingsheng Ying. “Floyd—hoare logic for quantum programs”. In: ACM
Transactions on Programming Languages and Systems (TOPLAS) 33.6 (2011),
p. 19.




Grover's Algorithm?

Given f: {0,1,...,N—1} — {0,1}, find x such that f{x) = 1.
@ Example: SAT.
o Classical Algorithm: O(N) queries of f.
@ Grover's Algorithm: O(v/N) quantum queries of f.

2Lov K Grover. “A fast quantum mechanical algorithm for database
search”. In: arXiv preprint quant-ph/9605043 (1996).



BAERXBERIEABIME Isabelle 2 LT Quantum Hoare
Logic HTEIX—HEZRTIEUET Grover's Algorithm FY— 28 {FH2.
TR, XRENEXERIEPIME TN EENE FEENRE
AL IERR.
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o Isabelle N Hermitian %EP& RIS A LAY ZUERR.

o Isabelle THEMRERFRRBIFLIMEE T FIIRREEIENE I
JERR.

@ Quantum Hoare Logic partial correctness 5 &4 F1A] FEMHRY
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