CSCE156 Introduction to Computer Science II

Catalog Descriptions 

[ES]156. Introduction to Computer Science II (4 cr) Lec 3, Lab 1. Prereq: CSCE155 and Math 106 (or appropriate scores in placement exams). 

Continued development of computer science and problem-solving with emphasis on abstraction and object-oriented programming. Additional coverage of problem

analysis, specification, top-down design, and modularization. Strings, lists, stacks, queues, and other abstract data types. Linear and linked data structures, recursion,

searching, and sorting. Exposure to performance analysis, correctness, application programmer interfaces, and software reuse. Laboratory assignments involve larger,

more complex projects than in CSCE155, with emphasis on systematic development of systems of related software. 

[ES]156H. Introduction to Computer Science II (4 cr) Lec 3, Lab 1. Prereq: CSCE155 and Math 106 (or appropriate scores in placement exams). Open to students

in the University Honors Program and to others by permission. 

An honors course covering the same topics as CSCE155 but in greater depth. 

Textbook(s) and/or Other Required Materials: 

         1.Data Structures and Algorithms Using C++, Michael Main and Walter Savitch (Addison-Wesley, 1997). 

Prerequisites by Topic 

         1.Mastery of a high-level programming language including data and control structures, functions and procedures, and input and output. 

         2.Familiarity with elementary computer science approaches for problem-solving including problem analysis and specification, top-down design, algorithm

              development, step-wise refinement, modularization, data and operation abstraction, and documentation. 

         3.Exposure to creating usable interfaces including graphical user interface builders and event-based programming. 

Course Objectives 

         1.Mastery of elementary computer science approaches for problem-solving including problem analysis and specification, top-down design, algorithm development,

              step-wise refinement, modularization, and data and operation abstraction. 

         2.Mastery of data structures and operations for strings, lists, stacks, queues, trees, and other data structures. 

         3.Familiarity with algorithms for searching and sorting. 

         4.Familiarity with recursion. 

         5.Familiarity with creating usable interfaces including graphical user-interface builders and event-based programming. 

         6.Exposure to program analysis and correctness. 

         7.Exposure to software reuse and application programming interfaces such as for access to a relational database. 

Topics Covered 

         1.Software engineering principles including abstraction, functional decomposition, object-oriented design, correctness, and life-cycle. 

         2.Data design and implementation including data abstraction and encapsulation, inheritance, polymorphism, and generic classes. 

         3.Unsorted and sorted lists, stacks, and queues including operations, specifications, array-based implementation, binary search, and computational complexity. 

         4.Linked implementations of stacks and queues including circular and doubly linked lists. 

         5.Recursion and recursive functions. 

         6.Trees including traversals, searching, and graphs. 

         7.Sets. 

         8.Development of software with graphical user interface using an application programmer interface for accessing external data such as from a relational database. 

         9.Sorting and searching algorithms including implementation and complexity considerations. 

Class/Laboratory Schedule 

Lecture: 45 hours

Laboratory: See CSCE 155L Description. 
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