
ze`gqep sc -- diyeniye zihnehe` dwqd

aygnd ircnl dwlgnd •

xdef ipei x”c :dvxn •

:oihiiv zhiy .1

:oldlck B dgqep xevip .A dgqep idz

,pA∧
∧

C∈sub(A) E(C) dgqepd zeidl B z` xicbp .pC ycg dpzyn xicbp dpzyn dpi`y A ly C dgqep zz lk xear

:jk zxcben E(C) -e A ly ze`gqepd izz zveaw `id sub (A) xy`k

E(C) =



CNF (pC ↔ C) C is variable

CNF (pC ↔ true) C is true

CNF (pC ↔ false) C is false

CNF (pC ↔ ¬pD) C = ¬D
CNF (pC ↔ (pC1

∧ pC2
)) C = C1 ∧ C2

CNF (pC ↔ (pC1
∨ pC2

)) C = C1 ∨ C2

CNF (pC ↔ (pC1 → pC2)) C = C1 → C2

CNF (pC ↔ (pC1 ↔ pC2)) C = C1 ↔ C2

CNF (p ↔ C) =



(¬pC ∨ C) ∧ (¬C ∨ pC) C is variable

(¬pC ∨ true) ∧ (false ∨ pC) C is true

(¬pC ∨ false) ∧ (true ∨ pC) C is false

(¬pC ∨ ¬PD) ∧ (pD ∨ pC) C is ¬D
(¬pC ∨ pC1) ∧ (¬pC ∨ pC2) ∧ (¬pC1 ∨ ¬pC2 ∨ pC) C is C1 ∧ C2

(¬pC ∨ pC1 ∨ pC2) ∧ (¬pC1 ∨ pC) ∧ (¬pC2 ∨ pC) C is C1 ∨ C2

(¬pC ∨ ¬pC1
∨ pC2

) ∧ (pC1
∨ pC) ∧ (¬pC2

∨ pC) C is C1 → C2

(¬pC ∨ ¬pC1
∨ pC2

) ∧ (¬pC ∨ pC1
∨ ¬pC2

)∧ C is C1 ↔ C2

(pC ∨ ¬pC1
∨ ¬pC2

) ∧ (pC ∨ pC1
∨ pC2

)

:ze`ad zexevdn zg`a `ed m` gehy `xwp Σ-a ℓ lxhil .dxehpbiq Σ idz :zegehy ze`gqep .2

x, y mipzyn xear x = y (`)

(x ̸= y-a mipnqn aexl) x, y mipzyn xear ¬ (x = y) (a)

.aΣ (f) = n mr f ∈ FΣ-e x, x1, . . . , xn mipzyn xear x = f (x1, . . . , xn) (b)

.aΣ (f) = n mr P ∈ PΣ-e x1, . . . , xn mipzyn xear P (x1, . . . , xn) (c)

.aΣ (f) = n mr P ∈ PΣ-e x1, . . . , xn mipzyn xear ¬P (x1, . . . , xn) (d)

:zeiaew gehiy .3

dpzyn epi` s m`
s = t ∈ φ

X \ {s = t} ∪ {xs = t, xs = s}
(`)

dpzyn epi` s m`
s ̸= t ∈ φ

X \ {s ̸= t} ∪ {xs ̸= t, xs = s}
(a)
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dpzyn epi` t m`
x ̸= t ∈ φ

X \ {x ̸= t} ∪ {x ̸= xt, xt = t}
(b)

dpzyn epi`y si yi m`
x = f (s1, . . . , sn) ∈ φ

X \ {x = f (s1, . . . , sn)} ∪ {x = f (s1, . . . , si−1, xsi , si+1, . . . , sn) , xsi = si}
(c)

dpzyn epi`y si yi m`
P (s1, . . . , sn) ∈ φ

X \ {P (s1, . . . , sn)} ∪ {P (s1, . . . , si−1, xsi , si+1, . . . , sn) , xsi = si}
(d)

dpzyn epi`y si yi m`
¬P (s1, . . . , sn) ∈ φ

X \ {¬P (s1, . . . , sn)} ∪ {¬P (s1, . . . , si−1, xsi , si+1, . . . , sn) , xsi = si}
(e)

:DPLL mzixebl` .4

.D milxhil zveawe ,F CNF zgqep ,M milxhil zniyxn zakxen (M,F,D) divxebitpew (`)

.vM -a xcben `l var(ℓ) j` F -a riten var(ℓ) xy`k
(M,F,D)

(M :: ℓ, F,D ∪ {ℓ})
:Decide llk (a)

.vM |= ¬C -y jk F -a C ziweqt yie D = ∅ xy`k
(M,F,D)

Fail
:Fail llk (b)

.N ∩D = ∅-e vM ::ℓ::N |= ¬C ,ℓ ∈ D xy`k
(M :: ℓ :: N,F,D)

(M :: ℓ, F,D \ {ℓ})
:BackTrack BT llk (c)

xcben `l var(ℓ) ,F -a ziweqt `id C ∨ ℓ-y jk C yi xy`k
(M,F,D)

(M :: ℓ, F,D)
:UP UnitPropagate llk (d)

.vM |= ¬C-e vM -a

:CC mzixebl` .5

.F -a miriteny mvr zeny ly zeveaw ly dveaw `id M-e F dgehy diaewn zakxen (M,F ) divxebitpew (`)

jk s ∈ Y ,t ∈ X mvr zeny yie X,Y ∈ M m`
(M,F )

(M \ {X,Y } ∪ {X ∪ Y } , F )
:Top − Level llk (a)

.t = s ∈ F -y

,Z ∈ M dveaw ,f divwpet oniq miniiwe X,Y ∈ M m`
(M,F )

(M \ {X,Y } ∪ {X ∪ Y } , F )
:Congruence llk (b)

.f (z′) ∈ Y -e f (z) ∈ X -y jk z, z′ ∈ Z mipzyne

.t1 ̸= t2 ∈ F -y jk t1, t2 ∈ X-e X ∈ M yi m`
(M,F )

Fail
:Fail llk (c)

:`ad wqidd llk ztqed ici lr DPLL-n lawzn DPLL (UF ) mzixebl` .6

lr dwitq dpi` tr−1 (φM ) diaewde millkd xzil qgia dieex (M,F,D) xy`k
(M,F,D)

([], F ∧ φM , ∅)
:UF llk (`)

.zeiweqt ze`gqepl oey`x xcqn dwibela ze`gqepn lre r”gg divwpet `id tr-y jk dpan-Σ s` ici
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