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SATisfyability

Aussagenlogik
Propositional Logic :

①
t l I
false true true

Für SAT muss alles True sein .

Als erstes die einzelnen anschauen

Dann den Rest berechnen
.

Prädikatenlogik
First Oder logic :
Trulhtabk

.

equality logic :

① find eeüvalence classes

{ iii}
, {h, l } , hm ,

i}
,
ffij}

② Menge eevivaleuce classes Schrittweise

blieb} , {h , l } , hm ,
i}

,
ffij}

Gliedern } , du , ' } , ft , j}
{ iii.mit }

, 4,13↳
(n # m ) nfl # i ) ⇒ SAT
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Tseitin Transformation
In

Tseitin Transformation -F

EI TE

1) Einteilen in Formel leite d Baum Zeichnen

f-1

14 ! \ fsv
II aa b

d e

fan (ft ⇐ fzvfs ) n Kfz⇒ fy ) 1¥, ⇒ an b) ^ (fs ⇐ ich fs ) 1 lf,⇒ dre )

aus → (Fra) n (Evb ) n Lävbvf )
"

Three Steps
"

(au b) → Hä ) n Ifv 5) starbÄ ) 3. Pfeile ,
4 Zustände

ä → Ävä ) nffva)

2) Schrittweise mit Baum umschreiben

- fi ⇒ fzvfs = RÄ ) n ftp.T ) ^ ( fivfavfs )
- fz ⇒ nfc, =# uff ) 1 (fzvfy)
- fs ⇐ sc ^ fs = (Iri ) n (Fsv f) ^ ( fsv Erft)
- fu ⇒ aus = Hiva ) n Hiv b) nlfavärb )
- f- Es dve = # id ) n ffs.VE/nIfIverd)
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Hoare Logic
5 Ruhen :

"

•)
"

Skip rule : Condition hotels afterwards Genauso wie vorher) raufschieben

•) "@ssignmenflrule-.lreversed : Storting with Post Condition - what most be satisfied )

•)
"

Composition
"

rule :
With two hoare triple and Preandilion triple 1 = Postwndition triple 2 ,

eineiige, Hase tagten

a)
" Conditional

"
rule : replace precoditions

, reasoning about brandes individueller i P , Q most be perfect match !

weahen pracondition / strengthen post condition

a)
"

Conseil Vence
"
rule: Combining Fol with Hoare strengeren pre

- condition / weihen post condition

always reeuirezr
a) " White loops

"
rule : Statement doesn't ehage P ,

P hdds throughout Loop (inductive invariant )

(X > 4) nfx - y ) = (n- m ) > (x - y ) = Iüü
"

)

( x -y ) = K - m )

[ It
-

y) = (n - m )

[ It
- x) In - m)

( y - x) = (n -m)

Bedingung (
× Ey) ^ (Y - ×) = In - m ) s (x- y ) = (n - m)

(y - x) = In - ni

(y - x ) = (n
-m )

114 - 1) - (x - 1) I = In - m)

14 - i)- x 11h - ml

|
( y - xl = µ

-ml

| loop Bedingung (X = -o) n / X - y / = In
-m )
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Invariant s

non - indische invariant : feste unveränderbare Variable

• (r > - 1)
before r = - 1 i = -2 n = 4

-• Begründen mit
"•

µ A) Counter example for induction

B) Exphain " invariant "

after r= -21 i = -2 n = 4

inaktive invariantes :

h nuhnber of Loop iteration

"das in ereywopiwah.eu | Begründung
mit

A) Base Cause

if it hahah for one it hdds for all B) lnduclion (STEP)

• En ) vlrao)
if brauch : ihre hotels and ni ⇒ r

?

hehebrauch : hotels

• G. < 1) vlrtn )
if branch : ihr =P holdsol

4 #n ) ⇒ er ⇐ 1) ✓

Use branch : holdes

näher - Begründung : when is it violeted ?

• ( izan) gewagteren
h --2 hold s before •

da

öl :^ 1

122 → in > n G
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Central Flow (Coverage )

path coverage : (everypath-epuivalh.ae class)

statement coverage : every statement once ( branchen . . . )

brauch Coverage : geht ins if egal ob Ttt

decision Coverage : bodean expressive

Condition ( coverage : very subexpression , condition , atom
(A "B) A&E

man testet die
"

Härtefälle
" ° ° °

11 1

(ADB ) ddc

condition I decision coverage : all conditions ) decision fdlfilled 01 1

10 1
man testet genau die

Werte
,
die die baden decision verändern

11 0

00 1

modified condition / decision coverage : all conditions ) decision affair each other

man festes aller

equivalence class : condition eualuaks to some value
.



predicate is a statement that may be true or false depending on the values of its variables

computation is the calculation of the values of these variables

DATA Flow (defs
,p, c .. .)
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all defs : all definitions are used (dpuk.edu den ( l , x ))

int a = 5
,

a kommt später noch vor

all cases : all comp uses affeded by each def are executud I E denk, x
) (if emty ,

do a one → bad
,
so )

berechnete Werte werden verwendet

all
p uses : all desicions affeded by each def are exewtud l

'

E dpa (l , x )

berechnete bodean Werte werden verwendet

all c uses / some p user : all dels & affect camp then there camps are exeated denk , x) & dculhx) # 0 ⇒ dpulhx)
I

only predicates are used .

all p uses ) some c uses : all dels & affect desicions then there des are exewtud dpa (4) & dpa (l , x ) # 0 ⇒ dealt , x )

all us.es : every use has to be covered

all du - paths : all possible ways of reading the
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Equivalence Classes

alle Punkte bei funktion einzeln aufschreiben

9 : priority triage countries travel , symptome Sept , int agf )

Bedingungen für Travel einzeln als Gründe angeben

sympt

age

↳ Boundary Testing
Find values that cover egvivaleuce classes fvalid and invalid)
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Kripke Structure

a 1 Xd Sg , Ss

EFFEG b) so
,
Sz

FG a Si , Sg

So
, Sz

EGB

LTL Reasons about entie paar

CTL


