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:ziweqt dwibel lr dl`y .1

z` aezkl xzen zvayn lka .zevayn 3 epl zepezp :`ad ote`a ”eweceq exwin“ wgynd z` xicbp (`)
diirad z` elcn .zg` zvayna weica ritedl aiig mixtqndn cg` lk .3 e` 2 ,1 mixtqnd cg`
sqepa .ziad ixeriya dxztp dlibxd eweceqd ziira eay ote`l dnec ote`a ,ziweqt dgqep zervn`a
m` wxe m` dwitq zeidl dkixv eazkzy dgqepd .bviin dpzyn lk dn milina exiaqd ,dgqepd zaizkl
oeayga zgwl jxev oi` ,xnelk ,zewix zevayndy gipp ,zehyt myl .eweceq exwind ziiral oexzt yi

.zevayna mipezpy miniieqn mixtqn
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dxevdn `ed m` ilily `xwp lxhil .edylk iweqt dpzyn xear p dxevdn `ed m` iaeig `xwp lxhil (a)
xzeid lkl yi ziweqt lka m` ”oxed-l`ec zgqep“ z`xwp CNF zgqep .edylk iweqt dpzyn xear ¬p
egiked .milxhil ipy zegtl yi ziweqt lka m` ”ieaix zgqep“ z`xwp CNF zgqep .ilily cg` lxhil

.dwitq `id f` ,ieaix zgqep mbe oxed-l`ec zgqep mb `id m` ,φ dgqep lkly
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:miaiygz lr dl`y .2

f` ,zg` mrtn xzei riteny dpzyn s` oi` M-ae DPLL illkl qgia dieex (M,F,D) m` :egiked (`)

.vM (x) =

{
true x ∈ M

false otherwise
:`ad ote`a F -a riteny dpzyn lk lr zxcben vM xy`k ,vM |= F
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:CNF zxeva ziweqt dgqep oldl (a)

F = p1 ∧ ¬p3 ∧ (p1 ∨ p2 ∨ p3) ∧ (p1 ∨ ¬p2 ∨ p3) ∨ (¬p1 ∨ p2 ∨ p3) ∧ (¬p1 ∨ ¬p2 ∨ p3)

lka epiiv .dieex divxebitpewa zniizqne ([] , F, ∅) divxebitpewa dligzny DPLL aiygza dxifb ebivd
.yeniy dyrp llk dfi`a aly
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divxebitpewa eligzd .DPLL mewna CDCL aiygza eynzyd j` ,mcewd sirqd z` exzt :(zecewp 3) qepea (b)
.dieex divxebitpewa eniiqe ([] , F, ∅, no)
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:mixehwe-hia lr dl`y .3

-BV `id d`ad dgqepd m` wxe m` dwitqy ziweqt dwibela dgqep eazke bpihq`la-hiaa eynzyd (`)
.BV2 beqn mipzyn md y-e x xy`k ,x = x&2y :dwitq
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dgqepd z` φk-a onqpe ,miqt`n akxen eleky k jxe`a xehwe-hiad z` 0k-a onqp k > 0 mr k ∈ N lkl (a)
:d`ad

(x+k y) +k z = 0k ∧ x ̸= 0k ∧ y ̸= 0k ∧ z ̸= 0k

.BVk beqn mipzyn md x, y, z xy`k

?`ed dn ,ok m` ?dwitq-BV `id φk dgqepde k > 0 y jk k ∈ N yi m`d .i

?`ed dn ,ok m` ?dwitq-BV dpi` φk dgqepde k > 0 y jk k ∈ N yi m`d .ii
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:miznke mikxrn lr dl`y .4

.A dpan epi` ok` `ed ik egiked .A dpan epi`y ΣA dpan ebivd (`)
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zervn`a PNF zxeva dl dlewyy dgqep eazk .x0 = y0∨(∀x. (¬ (y = z) ∧ ∃w.f (w) = w)) :dgqep oldl (a)
.ze`gqepd sca zepezpd zeieliwyd

.A = Q1 . . . Qn.B :y jk Q1, . . . , Qn ∈ {∀,∃}-e miznk ila B yi m` PNF zxeva `id A dgqep :zxekfz

10



xtqn dl`y xear sqep sc

11



xtqn dl`y xear sqep sc

12



xtqn dl`y xear sqep sc
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xtqn dl`y xear sqep sc
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xtqn dl`y xear sqep sc
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