CSE687 – Object Oriented Design	Midterm #4	Spring 2017

CSE687 Midterm #4

Name: __________________________________ SUID: _____________

This is a closed book examination.  Please place all your books on the floor beside you.  You may keep one page of notes on your desktop in addition to this exam package.  All Exams will be collected promptly at the end of the class period.  Please be prepared to quickly hand in your examination at that time.
If you have any questions, please do not leave your seat.  Raise your hand and I will come to your desk to discuss your question.  I will answer all questions about the meaning of the wording of any question.  I may choose not to answer other questions.
You will find it helpful to review all questions before beginning.  All questions are given equal weight for grading, but not all questions have the same difficulty.  Therefore, it is very much to your advantage to answer first those questions you believe to be the easiest.

1. How do you declare that a class method will not change the state of instances of the class?  When will a program fail to compile if you don’t use that declaration?


2. 
Given the compound object described in the diagram, write a copy constructor for the class D, assuming that classes B and C have correct copy construction semantics.




3. State the Liskov Substitution Principle (LSP).  What code constructs will cause LSP to fail?


4. What relationships can you use between classes?  Describe where you have used each of them in your Project #2.  Please be specific.



5. [bookmark: _GoBack]Write code for a class that provides thread-safe insertion, retrieval, and deletion of elements in a std::unordered_map<std::string, std::vector<std::string>>.  Please provide for insertion and extraction.


6. Draw a class diagram for your implementation of dependency analysis for Project #2.  You don’t need to include any of the classes provided in helper code.




7. Write all the code for a function that displays the Run-time Type Id of an instance of an unspecified type.
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