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(A1 A A2 A A3 A A4) Vv (B1 A B2 A B3 A B4)f#Rswitch variable¥s L BICNF
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(A1 AN A2 N A3 N A4) Vv (B1 AN B2 AN B3 N B4) S
: The translation is
Nl not equivalent.
(Z = (ALNA2NA3NA4)) N (—~Z — (B1ANB2A B3 A B4))
D
(Z - (A1 NA2 N A3NA4)) N (—~Z — (B1ANB2A B3 A B4))
(mZV (AINA2NA3NAL))N(ZV (BLANB2AB3A B4))

=(mZV AN (—mZV A2) N\ (—~ZV A3) A\ (~Z V A4)
S3/E3 A(ZV B1)A(ZV B2)A(ZV B3) A (ZV B4) J

The translation is
equi-satisfiable.




) CNF Generated via Switch Variables

Py = Pii APis::+ A Py,
Py = Py NPy -+ N Py,

m — 1 new variables,
ny +ny + -+ n,, clauses,
mmm—1,...,2 literals tn each clause.

P =PuiAPns- A Punn.
((nZ1V —~Zy N ..o Zp—1) V P1)A
(Zy NV —Zy N o.mZpy 1) V Py)A
W |(-Z,V.~Z, 1)V P)A

Glven a DNF, we can
Dlirec’cl,g output the CNF L

Lm-1)V Py,
this form. (Zn) )



} DPLL EEEEED o5 4

O 1v3, 2v4, 1v2vd, 1v3, 2v3vd, 1vd, 1v2v4= (Decide)
19 1v3, 2v4, 1v2v4, 1v3, 2v3V4, 1V4, 1V2v4= (UnitPropagate)
7R 2 {EMUnitPropagate Rule, &ZAIELZDNRF
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O 1v3, 2v4, 1v2vd, 1v3, 2v3v4a, 1vd, 1v2v4= (Decide)

19 1v3, 2v4, 1v2v4, 1v3, 2v3v4d, 1V4, 1v2V4= (UnitPropagate)
15 A DPLL #H4kiE FEMRF, NRBRFEMBER decide rule, B3N 2 HWEE
2T, BakEFZEZRE () IR backtrack rule,

EMEE ,
Pll1v3,2v4, 1v2v4, 1Vv3, 2Vv3V4 1V4, 1V2V4= (Decide)
______ 12 1v3, 2v4, Tv2v4aj1v3)|2v3v4, 1v4 1V2V 4= (UnitPropagate) | _ _ _ _
193] 1v3, 2v4, 1 ,1Vv3,2Vv3Vv4, 1V4, 1V2V4= (Decide)
1932¢ || 1v3,[2v4] 1 , 1Vv3,2Vv3V4, 1V4, 1V2V4= (UnitPropagate)
193294 || 1v3, 2v4, 1vav4 1v3,|2v3v4| 1v4, Tv2V4= (BackTrack)
1932 1v3, 2v4|Iv2 1v3,2v3Vv4, 1V4, 1V2V4= (UnitPropagate)
19324 1v3, 2v4, 1v2v4 1v3, 2v3V4, 1V4,|TV2V4ls (BackTrack)
1|lLv3j2v4 1 , 1V3,2v3V4, 1V4, 1V2V4= (UnitPropagate)
13||1v3, 2v4, 1 4, 1v3,2Vv3V4,|1Vv4,|1V2V4= (UnitPropagate)
134||1v3,|2v4]1v2Vv4, 1Vv3,2Vv3V4, 1V4, 1V2V4= (UnitPropagate)
1342 || 1V3, 2V 4, 1V2V4, 1V3, 2V3V4 14, TV2A4
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int main()

{

] | . - -
MiniSat

solver.newVar();
solver.newVar();

solver.newVar();

e solver o

solver.addClause(~mkLit (A), ~mkLit(B), mkLit(C));

[ Variables soLver‘.addtlau§é(~kait(A), ~mkLit(B), ~mkLit(C));

solver.addClause(mkLit(A), ~mkLit(B), mkLit(C));

* clause(CNF)

auto sat = solver.solve();

] I if (sat)
soive {
std::clog “SAT\n"
"Model found:\n";
Y d IV I std::clog "A := " << (solver.modelValue(A) == 1_True) << '\n';
mo e a ue std::clog "B := " << (solver.modelValue(B) == 1_True) << '\n';
std::clog "C := " << (solver.modelValue(C) == 1_True) << '\n';
return 0;
}
else
{
std::clog "UNSAT\n";
return 1;
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La b 1 Lab1BEe EMERTIER, BRIFIEZR libcé-dev : Depends: libcé (= 2.35-0ubuntu3.4) but 2.35-
Oubuntu3 is to be installed"fy[a) 8, EHEWT:

Installation complete

o gy o \ 3 : $ ./install_minisat.sh
[ I‘;tﬁ %IHJEE Start installing minisat...
Hit:1 http://mirrors.tuna.tsinghua.edu.cn/ubuntu jammy InRelease

Hit:2 http://security.ubuntu.com/ubuntu jammy-security InRelease
Reading package lists... Done

Building dependency tree... Done

Reading state information... Done

226 packages can be upgraded. Run 'apt list --upgradable' to see them.
Reading package lists... Done

Building dependency tree... Done

Reading state information... Done

zip is already the newest version (3.0-12build2).

zip set to manually installed.

Some packages could not be installed. This may mean that you have
requested an impossible situation or if you are using the unstable
distribution that some required packages have not yet been created
or been moved out of Incoming.

The following information may help to resolve the situation:

The following packages have unmet dependencies:

libc6-dev : Depends: libc6 (= 2.35-0Oubuntu3.4) but 2.35-0ubuntu3 is to be installed
Unable to correct problems, you have held broken packages.

Installation complete

s 1
BRRSE:
] $TFFinstall_minisat.sh, JEEF Y “libc6=2.35-Oubuntu3”tq 9 “libc6=2.35-Oubuntu3.4”, RZEE
https://oc.sjtu.edu.cn/cour JRiEFinstall_minisat.sh. SELSTEAIRE \make example. 441 lab1 SRS HEA —EUTIER
ses/59804/discussion_topi RECEMIN.
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Operation
C=A-B
C=A-B
C=A+8B
C=A+B
C=A4
C=AeB
C=A®B

CNF sub-expression

(AVBVC)A(AVC)A(BVC)

(AVBVC)A(AVC)A(BVC)

(AVBVC)A(AVC)A(BVC)

(AVC)A(AVO)

(AVBVC)A(AVBVC)A(AVBVC)A(AVBVC)

(AVBVC)A(AVBVC)A(AVBYC)A(AVBVYC)
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