
An Introdution to Spei�ation and Veri�ationExerise 2, Jan. 25th 20081. Speify labelled transition system, whih models a variable. The vari-able an have values 0, 1, or 2. The labelled transition system hasfollowing features:
• The variables intial value is 0
• event to0 assigns 0 to the value of the variable
• event to1 assigns 1 to the value of the variable
• event to2 assigns 2 to the value of the variable
• event is0 is available, if the value of the variable is 0
• event is1 is available, if the value of the variable is 1
• event is2 is available, if the value of the variable is 22. Speify a labelled transition system, whih models a vending mahine.The labelled transition system has following features:
• event 1p gives money 1p to the mahine
• event 2p gives money 2p to the mahine
• event ho hooes a little hoolate
• event bigho hooses a big hoolate
• event to�ee hooses to�ee
• event gum hooses hewing gum
• event ollet ollets the seleted item.Events our in order money, hoie and ollet. If the user wants tobuy a big hoolate or to�ee, she have to give 2p and hoose eithera big hoolate or to�ee. Little hoolate and hewing gum osts 1peah.3. Modify the labelled transition system of the exerise 2, so that it ispossible after giving 1p either to buy a little hoolate or hewing gum,or give more money and buy a big hoolate or to�ee.1



Modify further the labelled transition system so that after the totalamout of the given money is 2p, it is possible to buy whih ever ofthe alternatives the user likes. If it was given too muh money theautomata gives bak money.4. Speify a labelled transition system, whih models a bag and has thefollowing features:
• The bag an ontain numbers 0 and 1
• The bag an hold not more than 3 numbers at a time
• out0 is available, if there is number 0 in the bag, and after eventhave been done there is one number 0 less in the bag
• out1 is available, if there is number 1 in the bag, and after eventhave been done there is one number 1 less in the bag
• in0 adds number 0 in the bag
• in1 adds number 1 in the bag
• if the bag is full neither of the adding operations is available5. Speify the following data ommuniation hannel as a labelled transi-tion system.
• There is a one-way tra� in the hannel
• It takes messages a and b and gives them to the reeiver.
• Messages an get lost in the hannel
• In the hannel there an be not more than two messages at sametime.
• The order of the messages an hange in the hannel.
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