Algoritmusok tervezése és elemzése
2012. 03. 21.

Leggyengébbeldfeltétel-kalkulus miveleti tulajdonsagai:

wp(skip, Q) =Q

wp(X:=E, Q) = Q¥

wp(Cy;Cy, Q) = wp(Cy, wp(Cy, Q)) ( kompozicids szabaly)

wp(while Bdo Cod, Q)=3i20.P;, ahol P; annak leggyengébb eléfeltétele, amely mellett a
ciklus pontosan i Iépés utan befejezddik és teljesiil Q.

Po=-BAQ

Pii=BAwp(C, P),i20

Feladatmegoldas:
wp(while Z#A do Z:=t(2); Y:=f(2)Yf(Z) od; Y:=Ff(Y)Y, Y=X) = =
= wp(while Z#A do Z:=t(2); Y:=f(2)Yf(Z) od, wp(Y:=f(Y)Y, Y=X)) =
= wp(while Z#\ do Z:=t(2); Y:=f(2)Yf(Z) od, f(Y)Y=X)=3i20.P;= **
Po = Z=\ A f(Y)Y=X
P, = Z#\ A wp(Z:=t(2); Y:=F(2)Y(Z), Z=\ A f(Y)Y=X) =
=Z#N A wp(Z:=t(Z), wp(Y:=f(Z2)Yf(Z), Z=A N f(Y)Y=X)) =
=Z#\ A\ wp(Z:=t(2), Z=\ N f(f(Z)YF(Z))f(2)YE(Z2)=X) =

= Z#\ A wp(Z:=t(Z), Z=\ A f(Y)Y=X) = Z#\ A t(Z)=A A f(Y)Y=X) = =
= |Z]=1 A f(Y)Y=X
P, = Z#A A wp(Z:=t(2Z); Y:=f(2)Yf(2), |Z|=1 A f(Y)Y=X) =
= Z#\ A wp(Z:=t(Z), wp(Y:=f(2)Yf(Z), |Z|=1 A f(Y)Y=X)) =
= Z#\ A wp(Z:=t(2), |Z|=1 A f(f(2)YF(2))f(Z)YF(Z)=X) = =
= Z#EA A wp(Z:=t(2), |Z|=1 A f(ZYZ)ZYZ=X) = =
= Z#A A wp(Z:=t(2), |Z|=1 A ZZYZ=X) = =
= Z#A A wp(Z:=t(2), |Z|=1 A Z2YZ=X) = =
= Z#\ A [t(2) =1 A t(2)2Yt(Z)=X = =
= |Z]=2 A t(2)*Yt(Z)=X
P3 = Z#A A wp(Z:=t(2); Y:=f(2)YF(2), |Z]|=2 A t(2)*Yt(2)=X) =
= Z#\ A wp(Z:=t(Z), wp(Y:=F(2)YF(Z), |Z|=2 A t(2)*Yt(Z)=X)) =
= Z#A A wp(Z:=t(2), |Z|=2 A t(2)*F(Z)YF(Z)t(Z)=X) = =
= Z#A A wp(Z:=t(2), |Z|=2 A t(2)*(2)YZ=X) = (értékadds) =
= Z#A A |H(Z) | =2 A t(t(2))*F(t(2)) YE(2)=X) = =
= |Z] =3 A t(t(Z))*F(t(Z))Yt(2)=X
P4 = Z#\ A wp(Z:=t(2); Y:=f(2)Yf(2), |Z|=3 A t(t(Z))*F(t(2))Yt(Z)=X) =
= Z#\ A wp(Z:=t(2Z), wp(Y:=f(2)Yf(Z), |Z|=3 A t(t(2))*F(t(2))Yt(Z)=X)) =
= Z#A A wp(Z:=t(2), |Z|=3 A t(t(2))*F(t(2))f(2)YF(Z)t(Z)=X) = =



= ZzN Awp(Z:=t(2), |Z|=3 A t(t(2))(t(2))f(2)YZ=X) = **
Ezen a ponton elértiik, hogy mar nem igazan tudjuk ranézésre egyszer(siteni a formulat,
ezért egy példa bemenetre megvizsgaljuk, hogy milyen kimenetet ad.
abc esetén:
t(t(2))> =cc
f(t(2)) =b
f(Z) =cC
Azaz abc -> ccba, ami felirhaté f(z )™ alakba is, ahol Z* az alahuzott részt fejezi ki.

*2 _ _

=ZeA A wp(Z:=t(2), |Z|=3 A f(Z)Z'YZ=X) = =
=Z#A A |t(2)|=3 A f(t(2) M)t(2) ' Yt(Z)=X = =
= |Z|=4 A f(t(2)Y)t(2) ' Yr(2)=X

P; = | Z| =i A f(t(2) Y)t(2) *Yt(Z)=X, ha i>1
*1=23i20.P;=Po VPV (Ti>1.P) =Py VPV (T i>1. |Z|=i Af(t(2)M)t(2)Yt(Z)=X) =
=Po VPV (|Z]>1 Af(t(2)Y)t(2) 2Yt(2)=X)

Feladatmegoldas:

wp(X:=0; while |Y|<3 do Y:=Y+1; X:=X-2 od, X=Z) = =

= wp(X:=0, wp(while |Y|<3 do Y:=Y+1; X:=X-2 od, X=2)) =

=wp(X:=0,3i20.P;) = *

Po = |Y|23 A X=Z

Py = |Y]<3 A wp(Y:=Y+1; X:=X-2, |Y|23 A X=2) =
= |Y|<3 Awp(Y:=Y+1, wp(X:=X-2, |Y|23 A X=2Z)) =|Y|<3 Awp(Y:=Y+1, |Y|23 A (X-2)=2) =
= |Y|<3 A |Y+1]23 A (X-2)=Z = =
=Y=2 A\ X-2=Z

P, = |Y]|<3 A wp(Y:=Y+1; X:=X-2, Y=2 A X-2=Z) =
= |Y|<3 Awp(Y:=Y+1, wp(X:=X-2, Y=2 A X-2=7)) = |Y|<3 A wp(Y:=Y+1, Y=2 A (X-2)-2=Z) =
= |Y]<3 A (Y+1)=2 A (X-2)-2=2) = =
= Y=1A (X-4)=2

P; = (Y=3-i) A (X-2i=Z), ha 52i>0 // Ha i=6, akkor Y=3-6, azaz Y=(-3), igy | Y|<3 nem teljesul!

Ennek bizonyitasa:
Ps = |Y]|<3 A wp(Y:=Y+1; X:=X-2, P5) =] Y|<3 A wp(Y:=Y+1; X:=X-2, Y=(-2) A X-10=7) =
= |Y|<3 A wp(Y:=Y+1, wp(X:=X-2, Y=(-2) A X-10=2)) =
= |Y[<3 A wp(Y:i=Y+1, Y=(-2) A (X-2)-10=Z) =|Y|<3 A (Y+1)=(-2) A\ (X-2)-10=Z =
= |Y|<3 A (Y+1)=(-2) A (X-12)=Z = =
=1 4

Befejezés: Pi=Y=3-i A X-2i=Z, ha52i>0 vagy Pi= 1, hai>5

*323§20.P; =PV (3 52i>0 . Y=3-1 A X-2i=7) ¥A4F-i>5— 1) = =
=Py V 52(3-Y)>0 A X-2(3-Y)=Z = wp(X:=0, ...) = = Py V 52(3-Y)>0 A -2(3-Y)=2Z



Feladatmegoldas:
wp(Y:=1; while(X20 do X:=X-1; Y:=Y+X od, Y=Z) = =
= wp(Y:=1, wp(while(X£0 do X:=X-1; Y:=Y+X od, Y=2Z)) =
=wp(Y:=1,3i20.P)=**
Po=X=0AY=Z
Py = X£0 A wp(X:=X-1; Y:=Y+X, X=0 A Y=2) = X0 A wp(X:=X-1, wp(Y:=Y+X, X=0 A Y=2)) =
= X#0 A wp(X:=X-1, X=0 A Y+X=Z) = X£0 A (X-1)=0 A Y+(X-1)=Z = =
= X£0-A X=1 A Y+(X-1)=Z = X=1 A Y+(1-1)=Z =
=X=1AY=Z
P, = X0 A wp(X:=X-1; Y:=Y+X, X=1 A Y=2Z) = X£0 A wp(X:=X-1, wp(Y:=Y+X, X=1 A Y=2)) =
= X#0 A wp(X:=X-1, X=1 A Y+X=Z) = X#0 A (X-1)=1 A Y+(X-1)=2) = =
= X#0A X=2 A Y+(X-1)=2) = X=2 A Y+(2-1)=2) =
=X=2 AY+1=Z
Ps = X20 A wp(X:=X-1; Y:=Y+X, X=2 A Y+1=Z) = X0 A wp(X:=X-1, wp(Y:=Y+X, X=2 A Y+1=27)) =
= X0 A wp(X:=X-1, X=2 A Y+X+1=Z) = X£0 A (X-1)=2 A Y+(X-1)+1=2) = =
= X£0-A X=3 A Y+(X-1)+1=2Z) = X=3 A Y+(3-1)+1=Z) =
=X=3 AY+3=Z

Bdr nem ldtszik, de az Y+_=Z helyen eléforduldo szamok a mdsodfoku egyenlethez
kapcsolodnak. Azt, hogy milyen elven jéttiink erre rd, nem irtam le, mert olyat ugy sem
fogunk kapni ZH-n.

2_
P, = X=i A Y+ ’% =7, ahol >0

Az allitas bizonyitasa:

X%-x
—~=7))=

(X-1)—(X-1) _
—=

Pi.1 =B A wp(C,P) = = X20 A wp(X:=X-1, wp(Y:=Y+X, X=i A Y+

XZZ‘X =Z) = X20 A (X-1)=i A (Y+(X-1)) + Z=

22X+1)—(X-1) —7 = X=i+1 A Y+ 2X-2 + (X?-2X+1)—(X-1) _
2 2 2
(X2-3X+2)+2X-2 _

= X#0 A wp(X:=X-1, X=i A (Y+X) +

= X#0A X=i+1 A (Y+(X-1)) + & 7=

(X2-2X+1)—-(X-1)+2X-2

= X=i+1 A Y+ : =7 = X=i+1 A Y+ : Z=
2_
=X=i+1AY+¥=Z
2_ 2_
*=3i>0.P=(3 izO.X:i)AY+X2X=Z=X20AY+X X_7=
-X

2 2_
= = wp(Y:=1, X20 A Y+ 2 = =7)=X20 A1+ ’% —7



