HIBBING COMMUNITY COLLEGE

COURSE OUTLINE
COURSE TITLE & NUMBER:  Fundamentals of Computer Science 1:CSCI 1081

CREDITS:
4(Lecture 4 / Lab 0)

PREREQUISITES:
Foundations of Computer Science CSCI 1100, College Algebra:  Math 1040 or instructor’s consent
CATALOG DESCRIPTION:

Fundamentals of Computer Science 1 is an introduction to computer systems, computer problem‑solving using structured and object-oriented techniques, program development and testing, and abstract data types. 

OUTLINE OF MAJOR CONTENT AREAS:

I.
Introduction to computers, problem solving and programming
A.
Overview of computers
B.
Computer hardware
C.
Computer software
D.
Processing a high-level language program
E.
The software development method

F. 
Applying the software development method

G. 
Professional ethics for computer programmers

II.        Overview of  C++ 

A.
Language elements
B.
Reserved word identifiers
C.
Data types and declarations
D.
Executable statements
E.
General form of a C++ program
F.
Arithmetic expressions
G.       Interactive mode, batch mode, and data files.

III.       Top-down design with functions and classes

           A. 
Building programs for existing information

           B. 
Library functions

           C.       Top –down design and structure charts

            D.      Functions without arguments

            E.      Functions with input arguments

            F.      Scope of names

            G.     Extending C++ through classes: using class string






IV.
Selection control structures
A.
Logical expressions
B. 
Introduction to the if control statement

C. 
If statements with compound alternatives

D.
Decision steps in algorithms

E. 
Checking the correctness of an algorithm

F. 
Nested if statements and multiple-alternative decisions

G. 
The switch control statement

V.
Repetition and loop statements


A.       Counting loops and the while statement


B.       Accumulating a sum or product in a loop


C.       The for statement


D.       Conditional loops


E.       Loop design and loop patterns


F.       The do-while statement


G.       Review of while, for and do-while loops


H.       Nested loops


I.         Debugging and testing programs.
VI.
Modular programming
A.
Value and reference parameters
B.
Functions with output and input parameters
C.
Stepwise design with functions
D.
Using objects with functions
E.
Debugging and testing a program system
F.
Recursive functions
VII.
Data types
A.
Constants revisited

B.        Character data and functions

C.       Type bool data and logical expressions
D. 
Enumeration types

VIII.
Streams, and files
A.
The standard input/output streams
B.
External files
C.
Using external files for communication between programs
D.
Reading string data
E. 
Input/output manipulators

IX.
Arrays and structs

A.
Array organization
B.
Sequential access to array elements

C.
Array arguments
D.
Reading part of an array
E. 
Searching  and sorting arrays

F. 
Analyzing algorithms: big-O notation

G.
The organization of a struct

H. 
Structs as operands and arguments

X. Principles of object-oriented programming

A. 
Dada hiding

B.
Encapsulation

C. 
Polymorphism and overloading

D. 
Inheritance

 XI.  User-defined classes


A. 
Class definition and use


B. 
Class implementation


C. 
Rules for the use of classes and objects


D. 
Classes as operands and arguments

COURSE GOALS/OBJECTIVES/OUTCOMES:

Students will

1.
describe and explain the field of computer science.

2.
explain basic computer hardware and software concepts.
3.     identify and explain high and low-level programming languages.

4.     develop efficient algorithms.

5.
   verify the correctness of algorithms.

6.
   construct well-designed functions.
7.
   design and develop C++ programs which use functions.

8.
   utilize good program style in program development.

9.
   define, explain and use the C++ input stream.
9.   recognize the role of files for input and output.

10.   process numeric data.
11.   recognize the roles of the preprocessor, compiler and linker.
12.
   define and explain classes.

13.
   define and explain object-oriented programming principles and terms.
14.
   identify and explain the function of the parts of a C++ class.

15.   recognized the relationship between the parts of a C++ class.

16.
   construct programs which utilize existing C++ classes.

18.
   design and construct C++ classes.

19.   construct programs which utilize user-defined classes.

17.   list and describe the C++ relational and logical operators.

18.   list the various C++ selection structures.

19.
   explain the use of the various C++ selection structures.

20.   develop programs using the various C++ selection structures.

21.   recognized the importance of writing preconditions and post conditions.

22.
   list the various C++ looping structures.
23.   explain the use of the various C++ looping structures.
27.   develop programs using the various C++ looping structures.

28.   define and explain C++ build-in arrays.
29.
  construct programs which use C++ built in arrays.
24.   insert, delete, and search arrays.
25.   explain the concept of program complexity.
26.
   compare sequential and binary searching techniques.
27.   identify how string are implemented with the string class.
28.   construct programs which process strings.
29.   define and explain recursion.
36.   compare recursion and iteration.

37.   develop programs which use recursion.

MNTC GOALS AND COMPETENCIES MET:

Mathematical/Logical Reasoning 
HCC COMPETENCIES MET:

Working productively and cooperatively

Communicating clearly and effectively

Thinking creatively and critically
STUDENT CONTRIBUTIONS:

Students are expected to attend class regularly, read the required textbook, spend sufficient time outside of class to complete assignments, spend an adequate amount of time in the computer laboratory to complete laboratory assignments, take exams on the scheduled dates, and turn in assigned work on time.

For disability accommodations, please contact  218-262-6712.

Students are encouraged to discuss their individual needs with the instructor.

METHODS FOR EVALUATING STUDENT LEARNING:

Students will be evaluated on a combination of tests, computer laboratory exercises, and a comprehensive final examination.

SPECIAL INFORMATION:  (SPECIAL FEES, DIRECTIVES ON HAZARDOUS MATERIALS, TEXTBOOK USED, ETC.)

Materials:
Double-sided/high-density floppy disk or zip disk

The college makes available, at no additional cost to the student, the computer hardware and software necessary for the completion of the course. Computers in laboratories are available throughout the school day and for extended hours on selected days.
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