
Encoding  Information

Encoding numbers 
Rational Numbers: Integers (m,n) and  n = 0
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Rational Number Program 
 
 

Objective
Your assignment is to implement a program that will be capable of adding, subtracting, 
multiplying and dividing rational numbers. 
 
Example

If you enter two rational numbers 2
1

 and 2
1

you should get the following results. 
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After typing the same rational numbers into the program we get results that should look 
similar to the results above.  An example is shown below. 
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Now let’s try another set of rational numbers to check if the program truly works for this 

lets choose the rational numbers 3
1

and 2
1

. Here the results should be. 
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After typing these rational numbers into the program we get results that should look 
similar to the results above. 
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Encoding  Information

Encoding describes the process of assigning 
representations to information 

Digital Sound

16-BIT  Code  may represent  an amplitude (one from 65k)  of  one DIGITAL SOUND sample 

6 x 16-BIT = 96 bits  may encode one   sample of  a 6 channel  DIGITAL SOUND

Number of bits required  to encode 1 sec of digital sound =
(Number  of bits per sample) x ( Number of samples per one sec)

8-BIT    may encode   one amplitude (level )out of  256 per one sample.

SAMPLING RATE  = Number of  samples per one second.

How much memory do you need to store 1 hour of  stereo music using
 16 bit quantization and sampling rate =40,000 samples/sec ?.



Encoding  Information

Encoding describes the process of assigning 
representations to information 
Digital   IMages, Video

32 -BIT  Code  may encode true color of   a pixel in a DIGITAL IMAGE (1024x1024 pixels).
Such image size is - 4  MegaBytes.

1-BIT  can be used to encode "BLACK" or "WHITE" color.
e.g.  an image of  size 1024x1024 pixels (points) may be encoded
 using 1 bit per pixel ("1"~ black, "0"~ white). Such image size is - 1Megabit.

8-BIT  Code  may represent one of  256 GRAY LEVELS  between black and white
for each pixel in a DIGITAL IMAGE (1024x1024 pixels). Such image size is - 1MegaByte.

Digital video is 60 Frames/ sec.

 1 Frame of  a  true color digital image  of  size (1024x1024 pixels) requires 4 MegaBytes to store it.
Video Throughput: 240 MegaBytes/sec.

How much memory do you need to store 1 HOUR of digital video?



Encoding  Information

Encoding numbers 

IRRational NumbersIRRational Numbers can not be represented as

a pair of  Integers (m,n) and  n = 0

How do we represent ?

1

1
X = 1 + 1

2
22 2

.  .  X = X = 2

How do we solve the following problem on a computer?



Encoding  Information
Encoding numbers 

IRRational Numbers can not be represented as

a pair of  Integers (m,n) and  n = 0

First 1001 digits of  
3.1415926535897932384626433832795028841971693993751 

05820974944592307816406286208998628034825342117067982148 

08651328230664709384460955058223172535940812848111745028 

41027019385211055596446229489549303819644288109756659334 

46128475648233786783165271201909145648566923460348610454 

32664821339360726024914127372458700660631558817488152092 

09628292540917153643678925903600113305305488204665213841 

46951941511609433057270365759591953092186117381932611793 

10511854807446237996274956735188575272489122793818301194 

91298336733624406566430860213949463952247371907021798609 

43702770539217176293176752384674818467669405132000568127 

14526356082778577134275778960917363717872146844090122495 

34301465495853710507922796892589235420199561121290219608 

64034418159813629774771309960518707211349999998372978049 

95105973173281609631859502445945534690830264252230825334 

46850352619311881710100031378387528865875332083814206171 

77669147303598253490428755468731159562863882353787593751 

9577818577805321712268066130019278766111959092164201989 

=

In 2002 University of  Tokyo team calculated 1, 241, 100, 000,000 digits. It took 602 hours and 

required more than 1Terabyte of  memory on a HItachy SR8000 computer.

   



Assingnment  No. 1A
1.

  The purpose of this program is to understand and experience the limits of standard data types when dealing with irrational numbers.  Each standard 

data type has its min and max values.  Thus the number of digits representing irrational number is  limited(precision is limited).  

Write a program that computes and stores in memory any specific irrational number( choose any number you like) with  a desired degree of precision. 

For example, you can compute Pi with 10, 20, 100, 200, 300, 400 digits after the decimal point.

Measure and report the computation time.




