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Exercise 1

Let n € N. Let £24,...,8, and X;,...,X, be non-empty, finite sets. For every i € {1,...,n}, let
p@D: 2. — M(X;) be a 2;-probability model. Let 2 =2, x...x 2, and X = X; X ... x X,,. We
define the 2-probability model p: 2 — M(X) by

P(w,..., wn)(xb .. ')xn) = PSB(Xl) BRRE Pg?(xn)

for every w; € (;, x; € X;,i € {1,...,n}.
Let ¢ be an X-corpus. For every i € {1,...,n}, let ¢; be an X;-corpus such that ¢;(x") =
Zx:(xl’_n’xn)e& x=x €(x). Show that mle, (c) = mleya(cy) x ... x mleywm (c,)-

Exercise 2
Let & = {o@,y(D ) B} be a ranked alphabet, G = (Q, Z,R) be an RTG with Q = {Z,A, B},
and p: R — R, where the rules in R and their probabilities are listed below:

Z — o(A,B) # 0.4

Z — v(A) # 0.6
A-a #0.5
A—y(A) # 0.5
B—pf # 0.6
B —y(Z) # 0.4

1. Compute the inside weight (q) for each g € Q by computing the fixpoint of an appropriate
mapping F. Specify F in advance.

2. Afterwards, compute the outside weight a(q) for each g € Q. Note that a(q) can also be
defined recursively as follows:

alq) = 04,(q)
+ Z a(qi) - p(q:)(q1---4i-199i+1---qk>0) - BLq1) - - B(qi—1) - B(Qir1) - -+ - - B(qk)

1,415--+5qk,0

where 6, (q) =1 if ¢ = qo and 0 otherwise.

Exercise 3
Let g € [0,1] and let (G, p) be a probabilistic RTG with initial symbol S and the following rules
and probabilities:

S—o(S,8) #gq

S—>a #1—q

Show that 3(S) =1 iff ¢ < 0.5.
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