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INTRODUCTION TO COMPUTER SCIENCE
HOMEWORK 3 (Python)
Fall 2012

Assigned: Wednesday, October 17				Due:  by beginning of class Monday October  29
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Do not put your answers on this sheet.  Use separate sheets of paper, please.
Part I (50 points) Hardware, and Scheme (Show your work; take pride in the product of your efforts!):

1) (6 pts.)  Describe 3 important differences between primary (main) memory and secondary (e.g. hard drive) memory.
2)  (10 pts.) Suppose you have a machine with the following configuration:
· Hard drive: 1024 tracks per surface, 256 sectors per track.   Each sector contains 512 bytes, and the disk has 4 single-sided platters.  
· Memory:  Address length is 16 bits long.  Each address points to 2 bytes of memory.  
Answer the following questions and be sure to specify units.
a. How many bytes can be stored on the hard drive?
b.    What is the maximum memory size?

3) (20 pts.) Disk Access Suppose you have a Hard Disk with the following characteristics:
· 4 Double-Sided Platters
· 7,200 RPM
· 131,072 Tracks
· Arm speed of 0.0001 msecs to move from track to track, with an additional fixed 0.1 msecs of arm startup time.
· 512 Sectors per Track
· 512 Bytes per Sector
Fill out the chart for the best, worst, and average Seek Times, Latency Times, Transfer Times, and Total Times.

Use milliseconds as your unit of time.  Show work for full credit.  Do not write your answers below.  Draw the chart on another sheet with the rest of your answers.
	
	Best
	Worst
	Average

	Seek Time
	
	
	

	Latency
	
	
	

	Transfer
	
	
	

	Total
	
	
	







4)   (7 pts.) What is the result of the following Scheme expression: 
(- (+ 6 7 (* 3 2)) (sqrt 81))

5) (7 pts.) Write a Scheme expression corresponding to the standard mathematical expression:  
(6 + 5) / 7 + 17*(8-2)  [Do not include the answer, and do not evaluate any of the arithmetic operations.]
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Part II (50 points) Python Programming
Your Python code must follow these guidelines. Be aware that if you don’t follow these guidelines, you will lose points, even if your program runs perfectly.
· Always put your name, date, program name, and a general comment describing what your program does at the top of your code.  This should be a general statement about how your program behaves.
· Variable names should help describe the purpose of a variable.
· Function names should help describe the purpose of a function
· Every function should be preceded by a comment describing the function’s purpose, input, and output (if any).
· Every sound alteration must be done by writing and calling a function.  You will lose most of the points for the assignment if you turn in just one big function.
· Your functions must communicate properly with your “soundCollage()” main function:  do not use any global variables, and any information you need to get from your main “soundCollage()” function to another function must be passed in as a parameter (input) to the function.
· The main comment at the top of your program must indicate where you got each of your basic sound files (recorded, Media Sources, Internet, etc.)

Your assignment is to create a “sound collage”, similar to how you created an image collage for Homework 1.  The sound you create must adhere to the following guidelines:
· At least 2 different basic sounds must be used; a rough guideline is to have them be 1-2 seconds long.
· At least 1 of these must be a sound you record on your own (voice, noise, whatever).  If both your sounds are from the Media Sources or the internet, you will lose 5 points.
· The final sound must be at least 5 seconds long.
· The final sound must have at least 5 “segments”, all separated by 0.3 seconds of silence.  (One simple way to insert silence is to just skip the proper number of samples from the end of one sound until the start of the next.)
· The first 2 segments of your collage must be the original 2 sounds.
· The next 3 segments must be alterations of your original sounds, as follows:
· Each sound must be altered at least once
· At least 2 alterations must be from the following list:
· [bookmark: _GoBack]Alter the frequency enough to be easily audible (adapt Program 74, 75 & 77)
· Blend the 2 sounds together (adapt Program 70)
· Echo the sound (adapt Program 71)
· Reverse the sound (Program 68)
· Mirror the sound (Program 69)
· Set all samples to maximum values (Program 60)
· Anything else you can think of
· At least one of the alterations must be from this list:
· Increase/decrease every sample by a different random amount until the sound is just barely recognizable
· Reduce/increase the volume gradually throughout the sound
· Extra credit will be given for extra alterations or unusually creative solutions!
· Be creative and have fun !!!

As in Homework 1, The soundCollage() function you write must make all of this happen – all of the above effects and compositing must occur from the single function soundCollage().  Of course, I expect you to write and use additional functions to make this easier, but someone (like me!) testing your program must be able to simply call setMediaPath(), load your program, then execute soundCollage() to hear your collage generated and played.

Tips:
1) All the sounds you use should have the same sampling rate, or things will get weird.
2) Build on what you’ve learned!  If you don’t have your book beside you and your code from the labs in front of you when you’re doing this, then you are going to waste a lot of time.  You should also examine and understand the solutions to HW2 as an example of a good way to divide things up into functions and use them.
3) Many of the alterations above have already been written for or by you, in the textbook or in lab, so feel free to make use of that code, but the last required alteration has not been written for you:  you need to do that one from scratch, but feel free to get the others done first if that makes it easier for you!

TURNING IT IN:
1) Turn in a printout of your code (the hw3.py file) with the rest of your homework.
2) Put a copy of your hw3.py file and a copy of both of  your original “.wav” files in your csis110/hw/hw3 folder.  THIS IS REQUIRED IN ORDER FOR ME TO RUN IT AND GRADE IT AND FOR YOU TO EARN FULL CREDIT.
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CSI1S110: INTRODUCTION TO COMPUTER SCIENCE
HOMEWORK 1
Spring, 2010

- Assigned Due: by beginning of class

Answer the homework questions on a separate page. For the programming portion, attach both a printout of all the Alice

- code and the design document. Please adhere to the following guidelines to make your program easier to read and

understand:

o Always put yourname, date, program name, and a general comment describing what your program does at the top of
every method you write. This should be a general statement about how your program behaves.

o Method names should help describe the purpose of a method

Beaware that if you don't follow these guidelines, you will lose points, even if your program runs perfectly.

Part|. (50 points): General Computer Science
Introduction, Number Bases, and Text Representation (show your work; it's all right to hand-write the detail work, but be
neat (or type if you can’t be neat): take pride in the product of your efforts!):

A. Convert the following sign-magnitude numbers from binary to decimal (base 10). Assume thata “1” in the leftmost
bit indicates a negative sign (9 pts)
1. 101000100
2. 0111000
3. 111111
B. Fillin the following chart with equivalent values in each cell. For example, for the first line, convert the numbers
from decimal to binary and then to hexadecimal and octal. Do not use sign-magnitude notation. (12 pts):

Base 10 Base2 Base16 | Base8
97
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