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1. Abstract
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2. Development and Execution Environment
- Operating System: Linux Redhat 8.0 kernel 2.4.20
- Programming Language: C
- Compiler: GCC version 3.2
- CPU: Pentium III 800 MHz
-  RAM: 128 MB

3. Overview of my Program
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4. About the Algorithm

o4 A9 3] 5o] DPLL algorithm5 A}-23}eiH Z 2283 333} DPLL algorithm®)
pseudo code¥ 29 g3} e}
DPLL () {
// termination condition
if f is empty, return SAT;
if empty clause & f, return UNSAT;
// unit preference
if dc € f with ¢ = {1}, then reduce(l) and DPLL();
// pure literal
if d1 € f with 1 is a pure, then reduce(l) and DPLL();
// now, branch!
v = pick next var();
reduce (v);
if DPLL() == SAT, return SAT;
else undo all the reductions after the branching
reduce (!v);
return DPLL();

}//end DPLL ()

2}-2 3+ DPLL algorithm® 3%
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5. About the Data Structure

2123 A2 3xE 1) CNFIl 3 ARE >SHA 2 )< 23499 linked list (CLAUSE,
LITERAL)®} 2) truth assignment I3 -g 3] =3} = stack®) A= Stack-S 2F=3] integerd
arrays *H-&3}3l =k CNFoll o 3} structure 5 29, &53 2.

//the data structure of clauses

typedef struct clause ({

int lineno; //line number for debugging

int num_of literals;//number of literals

int num of free; //number of free variables

int status; //status of the clause: PASS, EMPTY, CHCK

struct literal *first;//ptr to the first literal
struct literal *sat; //ptr to the literal that makes this clause true
struct clause *next; //ptr to the next clause
} CLAUSE;
//the data structure of literals
typedef struct literal {

int //variable number etc.

number; (ex)1, -1, 3, -2,

int value; //value: F(false), T(true), _U(unknown)
struct literal *next;//ptr to the next literal if end point itself

} LITERAL;

A% 59, ({12}, {-1,3,5)} & CNFE 9 structureSS o) 29 BJY 232 333 2.
> x

A4 19] ruedh AP A 299 G853 B ARF) FI A,
Clause 1 Clause 2

#of lit: 2 #of lit: 3
#of free:1 #of free:2
status: PASS status: CHCK

|

!

number: 1 number: -1
value: T value: F_
! !
number: 2 number: 3
value: U_ value: U_
l
number: 5
value: U _

[Two dimensional linked list]
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6. Execution Results

- input: report_1.cnf (3KByte) - output: satisfiable/ 0.03 second
- input: report_2.cnf (1KByte) - output: unsatisfiable/ 0.04 second
- input: report_3.cnf (4KByte) - output: satisfiable/ 0.43 second
- input: report_4.cnf (1KByte) - output: unsatisfiable/ 0.02 second

#* am0707@Klug:~/Logic.in.CS/as:
make: Noching to be done for “&ll'.
[cr07078klug source] § ./dpll
Enter the file number[1-8]: 1
ariables: 48, clauses: 261
The formula is SATISFIABLE
Truth assignment that makes this formula true
18 30 -34 17 -3 -4 -22 -25 29 =27
F28 -35 -21 40 42 -41 -20 -2 1 -12
F13 -8 10 -2 -14 11 16 -7 15 5

6 =37 24 36 =33 -23 44 -45 -43 39
F19 -32 26 31 -38 -46 -47 48
Execution time: 0.010000 second
PPLL called 65 times and 1 backtracking
[eO7078K1luy source] § ./dpll
Enter the file number[1-8]: 2
pariables: 36, clauses: ©4
The formula i1s UNSATISFIAELE
Execution time: 0.040000 second
DPLL called 675 times and 34 backtracking
[c07078klug source] § ./dpll
nter the file number[I-S]: 3
ariables: 65, clauses: 320
The formula is SATISFIABLE
Truth assignment that makes this formula true
-8 65 62 46 -41 -42 -43 -44 -45 -47
48 -49 -6 -37 -28 -22 -18 -14 ~-10 =7
40 -38 -39 -9 -29 -63 -51 -55 -59 -3
-4 =34 -35 -30 =31 64 23 =24 =25 =19
F15 -11 1 -2 -5 -32 -26 36 -33 27
50 -54 -58 56 -52 -60 61 -53 -57 20
F21 =16 -12 17 -13
Execution time: 0.340000 second
PPLL called 2746 times and 243 backtracking
[gr07078K1luyg source] § ./dpll
|Enter the file number [1-5] : 4
variables: 26, clauses: 70
The formula 13 UNSATISFIABLE
xecution time: 0.010000 second

[ (o3 (1

[ce07070kluyg source] § l

Execution Environments Development Environment®} =9 . (Linux RedHat 8.0 Kernel 2.4.20)
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7. Conclusion and Future Work
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