
CS 525V: Modeling and Verifying Simple Designs in ACL2
due: March 25, 2001; 11:59pm (electronically)

Theseexercisesareintendedto giveyou somepracticemodelingdesignsandspecifyingpropertiesin ACL2. Turn in
a singleACL2 file for yourfinal submission.

Exercise 1 (Modeling a Banking System) A simplemodelof a bankingsystemconsistsof the setof transactions
thathavebeenperformedon accountsin thebank.Considera systemwhich supportsthreekindsof transactions:

1. deposits,which consistof anaccountnumberandtheamountto deposit,

2. checks(drawn on an account),which consistof an accountnumber, the amountof the check,andthe check
number, and

3. fees(assessedto anaccount),which consistof anaccountnumberandtheamountof thefee.

Fromthe list of transactionsin the system,we cancomputethe total amountheld in eachaccountby addingup the
depositamountsandsubtractingtheamountsfor checksandfees.

DevelopanACL2 programfor this model.In addition,write thefollowing two functionsoveryourmodel:

1. A functionaccount-value, which takesanaccountnumberanda flat list of transactionsandreturnsthesumof
thedepositsminusthesumof thechecksandfees.

2. A function sort-accounts, which takesa list of transactionsandsortsthe list in increasingorderof account
number(theorderwithin anaccountnumberis irrelevant). [Warning:useplain insertionsorthere– thefancier
yoursortingalgorithm,thehardertheproofswill beto complete!]

Exercise 2 (Verifying the Banking System)
Provethefollowing propertiesaboutyourbankingsystemmodelusingACL2.

1. Provethatif youaddadeposittransactionto thetransactionlist, thenthecorrespondingaccountvalueincreases
by theamountof thedeposit.

2. Using the account-value function,prove that if you adda fee transactionfor an account,thenthe valuein all
otheraccountsremainsthesame.

3. Definea functionokay-listp, which takesa list of items(notnecessarilytransactions)andreturnstrueif f no two
itemsthatareequalareseparatedby a non-equalitem in thelist. For example:

� (okay-listp (list ’a ’b ’b ’c)) � t
� (okay-listp (list ’a ’a 1 1 1 ’b ’c 2 2)) � t
� (okay-listp (list 1 2 1)) � nil

Createa versionof thesort-accounts functionthatsortsa list of numbersinsteadof a list of transactions(call it
sort-nums). Provethattheoutputof sort-nums satisfiesokay-listp (i.e., thatokay-listp returnstrueon theoutput
of sort-nums).

4. Thepreviousproblemis a simpleversionof thefollowing exerciseon thebankingsystem:Developa predicate
sorted-transactionsp to recognizethe desiredoutputof sort-accounts. Prove that your sort-accounts function
producesoutputsacceptedby sorted-transactionsp. This problemturns out to be harderthan the previous
problem.Why?(Includeacommentcontainingyouranswerto thisproblem.)
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