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Vs = ag{n}
VE +EY = ag{vy +va | 11 Evg(f)El f]),w E’YQ()}EQ f))}
V-EY = m{-v|ven(VEL)}

Vietz E1 EyY = VEy(ai{of{e—v}|oeyn(D),venVE D)}
f/ if By Fy E3 Y = f/ FEs (QQ(B FEy (’yli))) (] ]} FEs3 (az(—‘B Fq (’\/12)))

Lemma (Correctness)
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C — skip|z:=E|C;C
| ifBCC
| while BC
E — n (neZ)|z
| E+E | B (boolean expr)

CC ¢ oMemory _, 9Memory
VE e 9Memory _, oValue
BB € oMemory _, oMemory
Memory = Loc ™ Value
Value = Z+B
Loc = Var
B = {T,F}
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m € Memory M e 2Memory

CskipM = M
Cx:=FEM = {m{z—v}|meMveVEM}
CCi;CoM = CCy(CC1 M)
CiftBC1CoM = CCi(BBM) U CCy(B-BM)
Cwhile BOM = B-B(fitAX.M UCC (B B X))
VnM = {n}
VaM = {mz|meM}
VEi+E;M = {vi+uve|vi €VE Mv,eV Ey M}
BBM = U{M'|VBM ={T},M'C M}
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A~

Cx:=Em = a{m{z—v}|meym,veynVEmn)}
CCL; Com = CCy(CCLM)
Cif BC,Cym = CCL(BBm) U CCy(B-Bm)
Cwhile BCm = B-B(firthisn U CC (BB 1))
Vam = ax{n}
Vem = ma
VE, +FEym = ag{v1+v2|vl€'yg(l>E1 Th),’l}ge’yg(f)EQm)}
BB = ai(U{M'|VBM ={T},M' C~ymn})

Lemma (Correctness)

VC:a(CC)CCC
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CCy; Cum

Cif BC) Cym
Cwhile B C'mn

Vnm
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fﬁE14-Eb7n
BB

A~

A~

ar{m{z — v} |m € i, v € (Y Em)}

C Cy (CCLn)

CCy (BBm) U CCy (B-Bm)

B =B (Narrow( Widen (A& U C C (B B #))))
az{n}
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ag{vr + vy | v1 € 72V EL i), v € 7oV Ey i)}
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[[0]] c 2Trace
T, 7071 " Tn € Trace =
State =

Prof. Kwangkeun Yi
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2% Trace of set of states: sequence of set of states appearing at

a given time along at least one of the traces
ap(X) =X |Te X,0<i<|7]}

— Set of reachable states (global invariant): set of states

appearing at least once along a trace
a(Y) = U{Y(z) [0<i<|Y]|}

= Partitioned set of reachable states (local invariant): project

along each control point € A

as({{ci,si) |1 € A}) = Adefsi|i € Aye=¢}
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