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Exercise 1. Tutorial

Consider the gene regulatory network from Exercise 3.3, which has the following TAG

and state table.

X1 X5 Xi X}
|mTTTTTmTmmoommmmssmmes 0 0 | Kiigi2 0
' +,0.5 ! 0 1 Ky, 0
E R ‘@.@ i I 0 | Ky Ky
! -,0.5 \ 1 1 K Ko
bommmmmmmmmmmm e I 2 0 K12 K21

2 1 0 Ky

Draw the asynchronous state transition graph T for logical parameters with values
Ko =1 and Ky; = Ky5 = Kj1112 = 2. Determine all attractors.

Exercise 2. Tutorial

Consider the same gene regulatory network. Draw the asynchronous state transition

graphs for the following sets of logical parameters and determine the attractors.

1. K21 = 17 K11 = K12 =0 and K11+12 = 2.

2. K21 = 1, Kll = K12 =1 and K11+12 = 2.

Exercise 3. Tutorial
The following CTL formulas are given:

1. Consider the network from Exercise 1. For each formula give the set of states for

which it is true.

2. Consider the first network from Exercise 2. For each formula give the set of states

for which it is true.

3. Consider the second network from Exercise 2. For each formula give the set of

states for which it is true.



Exercise 4. Homework 4P.

Which of the following pairs of CTL formulas are equivalent?
a) EFpand EGp

b) EFpV EFqand EF(pV q)

)
)
c) AFpV AFq and AF(pV q)
d) AFp and Alp U true]

)

e) EF(—p) and -AFp

Exercise 5. Homework 4P.
Consider the transition system (S, —, L) where:

e The set of states is S = {sq, s1, S2, S3}.

e The state transitions are
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e The labeling function is given by

___________________ . L(so) ={r}, L(s1) ={p,r}, L(s2) ={q,r}, L(ss) = {p.q}-
Which of the CTL formulas below are satisfied in state sq?

a) AF(qgNr)

b) AG(p — AF(pAr))

d) AG(p — AG(pV q))

)
)
c) Alr U q]
) A
e) AG EF(-r)

Please justify all your answers and send the solutions to the fourth and fifth exercise
until Friday, 22nd, 10:00 a.m. to Therese.Lorenz@fu-berlin.de.
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