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e 2-CNF is a boolean formula, written as Two main questions are:
(ll V lz) JANPRAN (l2m—1 V lgm), where lz 1S el-
ther a variable or a negation of a variable.

1. How to show assymptotic normality?”
e Satisfiable assignment maps each variable 2. How to calculate the variance?
to a value, such that in each clause there

. . First part is just an application of a martingale central limit theorem, however the variance calculation
1s at least one true literal.

is a bit more tricky.
e Consequently, random 2-CNF consists of For M € {0,...,m} let us generate a pair of random 2-CNFs (<I>§M), <I>gM)). First we generate M

n variables and m = L%’”'JJ uniformly cho- random clauses and add them to both formulas. Second we generate two independent sets of m — M
sen clauses. Here d can be viewed as an clauses and add them to corresponding formulas.
average number of clauses which contain It is easy to see that (<I>§O), <I>§O)) are two independent random formulas, and (<I>§M), <I>§M)) is a pair
any chosen variable. of copies of a random 2-CNF.
Theretore,
KNOWN RESULTS rtos 2(00) = o 2(0{") e 2@{")] & s 2(0{" s 28 3
1 The well-known result |1| states that d = 2 1
izs (ailzl];reshold for satisfability of a random _ = {log Z(<I>§M+1)) log Z((I)éMH))} _E {log Z(<I>§M)) log Z(i)éM))} . (4)
- - M=0

In other words, for any € > 0 probability
one if d < 2 —¢ and to zero if d < 2 + ¢,

as n — +o0.

2 Another question is how much solution

does the random 2-CNF have below the 0.08 - - 0.70
satisfability threshold (e.g. d < 2). The /
first-order approximation was given by 0.07 - L 065
Coja-Oghlan et al. [2|. By ®, define a |
random formula n variables and m = | %2 | 0.06-
and by Z the number of the solutions of - 0.60
such formula. Then the atorementioned 0.05- / c
work proves that % 004 - - 0.55 E
log Z(®) P (1) § —— Variance / :')-
n s 0.03 1 —=-"second moment bound -0.50
where (4 1s a constant which does not de- 00> 1 — Expectation
pend on n. - == First moment bound - 0.45
0.01 - -~
[OUR CONTRIBUTION o
0.00 - -

Actually, we can say even more about the num- 1 - - - |
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ber of solutions of a random 2-CNF. 4

Theorem 1 (|3])

Figure 1: Plots of ug and ng as well as their first /second moment estimates;
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where ng > 0 does not depend on n.
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