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al ) Clearly, the constant functions (0 and 1 can be represented by a -ROBDD
cons1st1ng of a single drain. Given a nonconstant switching function f for Var and a
variable ordering  for Var, we construct a reduced p-OBDD B for f as follows. Let V
be the set of gp-consistent cofactors of f. The root of B is f. The constant cofactors are

the drains with the obvious values. For f/ € V, f' ¢ {0,1}, let L f'% %
Tm

| R
min{ z € Var | z is essential for f'} °
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m&trce&—by—gs (We use here the tr1v1a1 fact that any noneonstant sw1tch1ng function has
at least one essential variable.} The successor functions are given by

succp(f) = Flomo, sucer(f) = f/|m

where z = var(f'). The definition of var(-) yields that B is a p-OBDD. By the Shannon
expansion we get that the semantics of f € V' (i.e., the switching function of f’ as a node
of B) is f'. In particular, this yields that fi = f (the function for the root f} and the
reducedness of B (as any two nodes represent different cofactors of f).

To prove the statementiin (b it suffices to show that any reduced p-OBDD € with fe = f
&

is isomorphic to the -ROBDD B constructed above. Let V' be the node set of €, v
the root of €, var® the variable labeling function, and succl, succy the successor functions
in €. Let function 2 : V¢ — V be given by z(v) = fy. (Recall that the functions f, are
fo-consistent cofactors of fe = f. This ensures that f, € V.) Since € is reduced, 1 is a
bijection. It remains to show that ¢ preserves the variable labeling of inner nodes and
maps the successors of an inner node v of € to the successors of f, = +(v) in B.
. rnien &L

Let v be an inner node of €, s z-node, and let wg and wy be the 0- and 1-successors
of v in €. Then, the cofactor fy|,—o agrees with fu,, and similarly, fu, = fols—1. (This

_ heids in any OBDD.) As &/1s reduced fT, is nonconstant (smce othervnse fg = fw0 = fw1)

us see Why Let y = varlfy): The assumpmon z <, y yields that z is not essential for
fu, and therefore fwo"— fv!zeo = f = fylz=1 = fu,. But then wp, wy and v represent
the same function. Since wg # v and wy # v, this contradicts the assumption that € is
reduced. The assumption y <, z is also impossible since then no y-node would appear in
the sub-OBDD ¢, which is impossible as y = var(f,) is essential for f, by definition.

But then var(:y(v)) = z = var®{(v) and, for b € {0,1}:
succy(2(v)) = f1,| b = succf (0) = 1(sucey (v))

Hence, ¢ is an isomorphism. ‘ |
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