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Motivation

» A new symmetry detection algorithm based on minterm
expansion or the truth table. Experimental results show
that the proposed algorithm 1s convenient and efficient.

» Disadvantages of existing methods:

— Applicability of the number of logical variables usually n<6
— The 1dentification processes are complicated

— Only six types can been identified

— Not applicable the Boolean function with don’t-care terms



Features of our method

— Avoids the restriction by the number of logic variables
of the graphical method, spectral coefficient methods,
and AND-XOR expansion coefficient methods

— Solves the problem of completeness 1n the fast
computation method.

— The new algorithm 1s an optimal detection method in
terms of the applicability of the number of logic
variables, the Boolean function including don’t-care
terms, detection type, and complexity of the
identification process.



Framework of our method (l)

The algorithms can be divided into two parts:

Table 6 Symmetric conditions of the logic variable

Sequence Condition of [a,], Type of

number o symmetry
1 [ai]o0®[a;:]11=]0.0.....0] E (-"f:'|-1'{."]
2 [a;],%[a :]10—[5'*0-----0] N(x;x;)
3 [a;]0:P[a;],,=(0.0.....0] Sz
4 [a:]00®[a1]10=[0.0......0] (% 1%;)
5 [a:]10D[a;]1:=[0.0.....0] S(xrlx;)
6 [a:]00®[ ] =[0.0.......0] S %)
7 [a;]00®[a;]11=[1.1.....1] CE(x;}x;)
8 [a:]01®[a]10=[1.1... .. 1] CN(xk))
9 [0;]0:®[a;]1,=[1.1.....1] CSC‘*‘:‘W)
10 [a;]00®a;]10=[1.1.....1] CS(x, [ %)
11 [a,]102[a;]1=[1.1.....1] CS(xifx;)
12 [ao0®[a]o=1.1.....1] CS(x; [%)




Framework of

our method (ll)

The flow chart of the program implemented in C language:

Define a two-dimensional array y and one-
dimensional arrays C,, C,, C;, C;

v

Array y conserves the
input function

v

i=1, j=2, k=1

MKIIAID==00, Co=yik][n+1]
MKIIAID==01, Ci=y{K][n+1]
VKIVKI==10, C=yKIn+1]
VKIIMAID==11, Ce=yK]in+1]

Whether Cy, Cy, G5, G5
satisfy the conditions in step 3?

MNo output

Output symmetric variables

Fig. 1 Flowchart of the program



Major results

The new algorithm is an optimal detection method in terms of the applicability of
the number of logic variables, the Boolean function including don’t-care terms,
detection type, and complexity of the identification process.

Table 11 Experimental results for the test function

Name n t Elxdx) Niabg) S(bg) SO51X) Sy SO %) CE(ihy) CN(xix) CS(xx) CS(x; [X) CS(xfx) CS(x;|X)
testl 3 1.12 0 1 0 1 0 0 0 2 1 2 0 2
test2 3 211 2 0 2 1 0 1 1 1 1 0 3 2

d 4 443 1 0 0 1 0 1 1 1 3 1 0 1
aed 3 7.88 1 0 1 0 1 1 2 0 1 1 1 0
6tt 6 9.74 1 1 1 1 0 2 0 2 0 1 0 1
e 7 1132 1 1 1 0 1 0 2 0 2 1 1 0
up® 8§ 1577 2 1 0 1 1 0 2 1 2 1 1 0
pt 9 1814 2 1 1 2 2 1 0 1 0 1 0 1
yy9 9 2717 1 2 3 3 1 2 2 2 3 1 2 2
gov 10 29.16 1 1 2 1 1 0 1 1 1 1 2 1
ipt 11 31.54 1 0 1 2 1 1 1 1 1 0 1 1
swl 12 3308 1 2 0 2 1 1 2 1 2 2 2 2
shu 13 4583 2 3 3 1 3 2 3 0 0 1 0 1
we2 14 5877 3 2 3 4 1 6 1 1 4 1 1 3
iyr 15 6988 4 2 3 5 6 2 1 1 5 6 1 1
qro 16 88.15 3 4 2 9 3 3 8 2 1 2 3 4
13 17 142.00 7 2 3 2 2 7 6 4 4 3 4 2
vel 18 193.00 3 6 5 4 3 5 4 6 4 2 4 2

‘name’, ‘n’, and °r express the test function, the number of logic variables in the test function. and the symmetry detection time (in seconds),
respectively. Columns 4-15 give the statistical numbers of symmetric variables existing in the test function for the 12 types of symmetry. Test
functions “testl” and “test2” are the same as those used in Examples 1 and 2
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