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Dr. Logar                				 		 McLaury 313

Course Name : Finite Structures

Credits :  4

Prerequisites : The prerequisites for the course is CSC 150, which in turn implies a prerequisite of Calculus I.  Concurrent enrollment in CSC 250 is optimal from the perspective of both CSC251 and CSC250. 

Text :  Discrete Mathematics and Its Applications, 6th edition, Rosen, McGraw Hill publishers.  The text is available at the Tech Bookstore.

Catalog Description : CSC 251 FINITE STRUCTURES (4-0) 4 credits. Prerequisite: CSC 150.  Selected topics from Boolean algebra, set theory, congruences, equivalence relations, complexity, graph theory, combinatorics, induction, difference equations, and logic.

Instructional method : This course will be presented as a lecture with significant class participation required.

Office : McLaury 208

Office phone :  394-2475 or 394-2471 (main office)

Office hours :  At a minimum, 10:00 – 11:00 MWF and other hours by appointment.  Additional hours will be posted after the semester begins and my schedule is solidified.  Whenever my door is open, however, you are welcome to come in for help.  I also try to post weekly availability on my office door when I will be traveling or have numerous meetings scheduled.

Email : antonette.logar@sdsmt.edu	

WWW : Course materials will be available on the campus website 
http://www.sdsmt.edu  and may be located by searching for CSC 251 or Logar.

Course Evaluation :
	Grades for this course will be based on:
	    Test 1             25%
	    Test 2             25%
	    Test 3             25%
	    Final Exam	   25%

	and will be assigned as follows:
		A 	93   to  100
		B 	83   to   92
		C        	73   to   82
		D        	63   to   72
	 	F         	Less than 63

Class attendance is expected.  Excessive absence may make it difficult for students to achieve expected levels of performance.

Cheating.  If you cheat on a test or assignment, you may fail the course.  At the very least, you will get a negative score on that test or assignment since cheating is worse than doing nothing.  Discussing a problem with other students is a valuable learning tool, copying someone else's work is not.

Makeups.  Makeup exams will be given ONLY if the student calls the Math and Computer Science office at 394-2471 BEFORE the exam is scheduled to begin and has a legitimate reason.  Leave your name, message and time of call on the answering machine if the office is closed.  If you must miss a test for a legitimate reason, I will gladly give you a makeup.  If you miss a test without a legitimate reason, I will gladly give you a zero.  Please do not be offended if I ask you for documentation for an excused absence.

Special Needs.  Students with special needs or requiring special accommodations should contact the professor, Dr. Logar, at 394-2475 and/or the campus ADA coordinator, Ms. Jolie McCoy, at 394-1924 at the earliest opportunity.
Any ADA arrangements that are used for an exam must be finalized at least one week before the testing date. It is the student’s responsibility to 
1. contact the instructor for the course and inform the instructor what special ADA arrangements are requested
1. make sure that the appropriate documentation from the ADA office validating the request has been provided to the instructor. 
Upon being contacted by the student, the instructor and student will work together to find a suitable arrangement. The department has a time and reserved room for ADA exams, and this arrangement may include the possibility of the instructor requiring the student to use these accommodations. Since this arrangement must be finalized at least one week before the testing date, the student is advised to contact the instructor well in advance of the week before the test. 


Freedom in learning.  Under Board of Regents and University policy student academic performance may be evaluated solely on an academic basis, not on opinions or conduct in matters unrelated to academic standards. Students should be free to take reasoned exception to the data or views offered in any course of study and to reserve judgment about matters of opinion, but they are responsible for learning the content of any course of study for which they are enrolled. Students who believe that an academic evaluation reflects prejudiced or capricious consideration of student opinions or conduct unrelated to academic standards should contact the dean of the college which offers the class to initiate a review of the evaluation. 

Electronic Devices Policy.  Please turn off your cell phone before class starts.  No text messaging in class.  No headphones.  You are welcome to use a laptop in this class for purposes of taking notes, however, you may be required to download DyKnow software and join the course section to minimize the temptation to read email, surf the web etc. during class.  Any attempt to circumvent the DyKnow monitoring system will be considered a form of cheating and a breach of academic integrity.  Note that according to “Policy Governing Academic Integrity” in the SDSM&T Undergraduate Catalog, the instructor of record for this course has discretion of how acts of academic dishonesty are penalized, subject to the appeal process, and that “Penalties may range from requiring the student to repeat the work in question to failure in the course”.  No other use of any other electronic/computer media is allowed during class time.

Tablet PC Help

1. The first and best place to go if you need help (technical or software) with your tablet PC is the Circulation Desk of the library.   

1. The friendly folks there will answer questions, checkout rental tablets, and do whatever it takes to get you the help you need. 

1. The Tablet PC repair shop is on the lower level of the library (just down the stairs from the Circulation Desk and right next to the Tech Learning Center).  You may be sent down there by the folks at the front desk. 

1. So, whether you are a student or a faculty or staff member, the front desk of the library is where you go for help with your tablet PC. The number is 394-2418. 


Course Goals.  The primary goal of this course is to introduce students to the mathematical foundations of computer science.  The material will provide the necessary preparation for successful study of upper level computer science topics such as data structures and analysis of algorithms.   The course also facilitates life-long learning in computer science by providing the student with foundational material that continues to be applicable even as the discipline rapidly evolves.

Student Outcomes.  A student who successfully completes this course should, at a minimum, be able to :
1. be able to translate between symbolic logic and English, including quantifiers
2. be able to determine if two logical expressions are equivalent
3. be able to design a minimized combinational Boolean circuit from a description 
4. know the fundamental definitions of sets, set operators, and set identities
5. know the properties of functions
6. be able to evaluate single and double summations
7. know the formal definition of Big O and how to apply it to analyze algorithms
8. know the definitions and formulas needed for public key encryption
9. be able to perform fundamental matrix operations such as addition, subtraction, and multiplication, and  know the basic properties of matrices (commutative, distributive, associative)
10. be able to construct a direct proof, an indirect proof, a proof by contradiction, and a proof by induction
11. know how to apply basic counting techniques : the sum and product rules, inclusion-exclusion, and the pigeonhole principle
12. be able to apply advanced counting techniques such as computing combinations and permutations 
13. be able to compute discrete probabilities
14. be able to solve recurrence relations with various techniques
15. know the fundamental graph and tree definitions and theorems
16. know how to represent a tree and a graph in a computer
17. be able to apply graph search and analysis algorithms 
18. be able to apply tree traversal and search algorithms
19. be able to create a Huffman tree for code compression
20. be able to build a minimal spanning tree


Outline  of Topics

The following is intended to be an approximate guide to the topics we will cover and the amount of time that will be devoted to each topic.  The topics or the time on each may vary slightly to accommodate the class but the exams will be given when scheduled.

 Week                 Topic                            			        Text

   1	1/14  	Introduction
      	1/15  	Logic                                      				1.1
  
   2   	1/18	Martin Luther King, Jr. Day Holiday 
1/20	Logic cont.
1/21 	Propositional Equivalences                			1.2
1/22   	Predicates and quantifiers                 			1.3
Last day to drop with a refund
  
   3   	1/25   	Predicates and quantifiers cont.
	1/27 	Nested quantifiers					1.4
	1/28 	Sets							2.1
	1/29	Set operations                          			2.2

  4   	2/1  	Boolean functions                       			11.1
	2/3  	Representing Boolean functions         		11.2
	2/4	Logic gates                           				11.3
 	2/5	Minimization of circuits                   		  	11.4

   5   	2/8   	Functions						2.3
      	2/10	Functions cont.
2/11 	Review for Test I  
2/12	Test I  	      

6   	2/15  	President’s Day Holiday 
2/17     Sequences and summations				2.4
	2/18	Algorithms and the growth of functions		3.1, 3.2
	2/19 	Algorithms and Complexity				3.3    

   7   	2/22	Applications of number theory			3.7
	2/24	Overview of matrices					3.8
2/25 	Methods of proof					1.5
2/26	Proof strategy                         				1.6   
 
   


   8   	3/1 	Proof strategies cont.					1.7
3/3	Mathematical induction                  			4.1
       	3/4 	       "
3/5	The basics of counting                    			5.1

  9	3/5-3/14  Spring Break

 10 	3/15  	The pigeonhole principle	       			5.2
        	3/17  	Review for Test II        
       	3/18	Test II         
3/19	Permutations and combinations			5.3    

  11   	3/22 	Permutations and combinations cont.    
3/24  	Binomial coefficients					5.4			     
3/25  	Discrete probability					6.1  
	3/26 	Discrete Probability cont.

  12   	3/29    	Inclusion/Exclusion					7.5    
3/31 	Recurrence relations  					7.1   
4/1  	Recurrence relations cont.    
4/2	Easter Break	   
   		 		
  13   	4/5  	Easter Break    	
       	4/7 	Solving recurrence relations				7.2     
       	4/8 	Introduction to graphs and terminology	 	9.1, 9.2   
Last Day to Withdraw	
       	4/9  	Review for Test III     

  14   	4/12  	Test III  
       	4/14 	Representing graphs					9.3   
       	4/15	Representing graphs cont.
       	4/16 	Connectivity						9.4  
    
  15     	4/19	Euler and Hamilton Paths				9.5  
	4/21	Shortest path problems				9.6                         
  	4/22	Introduction to trees                			10.1      		 
	4/23	Applications of trees                  			10.2

  16	4/26	Applications of trees cont.
	4/28	Tree traversals   					10.3
	4/29	Minimal spanning trees				10.5
	4/30	Review for Final

FINAL EXAMINATION [Cumulative] – Friday, May 7, 3:00 – 4:50 PM in M313


