CS 253 Data Structures: Course outline

2022/23 Catalog data  A software design course which develops concepts and techniques for structuring and manipulating data, both in the computer and on external storage devices. Topics include a review of basic data structures, balanced tree structure, graphs, sequential and direct access files, external sorting. An introduction to data base systems is also provided.
Prerequisites   Grade C- or better in CS 152 and (MATH 152 or MATH 217 or MATH 218).
Textbook  Michael T. Goodrich, Roberto Tamassia, and Michael H. Goldwasser "Data Structures and Algorithms in JAVA", John Wiley & Sons, Inc. 

Instructor:  Neli P. Zlatareva, Ph.D., Professor of Computer Science.


    Office             MS303.

                   Phone           (860) 832-2723.

                   E-mail           zlatareva@ccsu.edu

                   Web site        http://www.cs.ccsu.edu/~neli/

                   Office hours  M   12:05 p.m. – 1:15 p.m.

                                         TR 12:05 p.m. - 1:15 p.m.; 5:00 p.m.– 5:55 p.m.

Course Objectives   Having completed this course successfully, the student should: 

· Demonstrate the ability to plan, design, execute and document sophisticated programs and to handle various sorts of data structures.  

· Understand the benefits of information hiding, modularity and abstraction in the design of large software systems.

· Comprehend alternative implementations using different logical relationships and appreciate the significance of choosing a particular logical relationship for implementation within real-world setting.

· Know how to analyze algorithms, transform and optimize programs to achieve better efficiency.

Topics in the course and number of lecture hours each

      1.  Introduction to algorithm analysis: pseudo code, algorithm 

     
efficiency  (examples: sorting and searching problems), 

           asymptotic and empirical analysis of algorithms.

4.5 hours

      2.  Introduction to data structures. Linear data structures:  

           stacks, queues, linked lists and sequences (operations,

           implementations, applications.)                                     
6.0 hours

      3.  Advanced sorting: Shell, Radix, Merge and Quick sorts.     
4.5 hours

      4.  Non-linear data structures: binary and general trees 

           (operations, implementations and applications).           
6.0 hours

      5.  Priority queues and heaps. Heap sort.                                   
3.0 hours

      6.  Dictionaries, hash tables.                                  


3.0 hours

      7.  Balanced search trees: AVL, (2,3), (2,4) and red-black 
           trees. 








6.0 hours  

      8.  Non-linear data structures: graphs (representations, 

           implementations). Path algorithms: depth-first and 

           breadth-first searches, transitive closure, topological 

           ordering; shortest paths, minimum spanning tree.         
9.0 hours

      9. Tests.                

           
                                 3.0 hours

                                                                                             Total:    
45.0 hours

Homework assignments   There will be 5 homework assignments each consisting of an extensive programming project and a concept problem. Homeworks must be submitted via Blackboard Learn. Programming projects must include: a Word document as specified in the respective assignment, java code (ALL relevant files), if asked example runs (outputs) to validate the code, and all relevant files needed to run the code – details in homework assignments and class discussions. Homeworks will be graded upon degree of success, precise implementation of theoretical concepts and generated results, and the use of an appropriate program structure. All homework assignments must be submitted by the due date. There will be a penalty for late submissions. Homeworks must be INDEPENDENT student work. “Share the work, share the grade” policy will apply for shared/stolen/borrowed work. 
Academic honesty   All graded work must be an individual effort of the student submitting the work for grading. See the section "Policy on Academic Honesty" in the CCSU Student Handbook.
Tests   There will be 2 mid-terms and a final exam. 
Grades   Homework assignments
 
           8 points each (6 for the 

                                                    programming project, 2 for the concept problem)
     Tests  (mid-terms) 

           20 points each
     Final exam

                      20 points

Note: NO EXTRA WORK TO COMPENSATE FOR POOR PERFORMANCE ON TESTS OR HOMEWORK ASSIGNMENTS WILL BE GIVEN.
Final grade for the course will be defined according to the following table:

   Total points       Final grade

   ----------------       ----------------

    93 - 100                A

    90 - 92.99             A-

    87 - 89.99             B+

    83 - 86.99             B

    80 - 82.99             B-

    77 - 79.99             C+

    73 - 76.99             C

    70 - 72.99             C-

    67 - 69.99             D+

    63 - 66.99             D

    60 - 62.99             D-

    below 60               F

