Spreadsheet Project

Chapter 10: Transmitting Information

1. Example: Hamming Codes

The spreadsheet below models the parity check routine for 7-digit code words. A code word is valid when each of the three digit sums in the right column has even parity. Each of these sums is defined as a function of the entries in the first column. For example, the entry at D1 is =A1+A2+A3+A5. By these calculations, each of the sums has even parity, and therefore the code word 0001011 is valid. 
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2. Task

Use the spreadsheet to find examples of valid code words with one, two, three, four, five, and six “1”s, if possible.

3. Task

Create a parity check routine for 10-digit code words. Include four digit sums, each of which adds together five of the ten digits. Assuming each of these digit sums should be even, find a valid code word. Can your routine detect any single error in the code word?

4. Example: RSA Encryption

The RSA encryption routine utilizes several variables that must satisfy certain conditions. For example, the numbers p and q below must be primes. The number m is computed using the formula  =Lcm(C1-1,C2-1). The number r is chosen to have no factors common with m. The number s must be chosen so that the number rs mod m is 1. The value of rs mod m can be computed using the formula  =Mod(C5*C6, C4). 

In the example below, s=35 makes rs mod m=1. 
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5. Task

Using the values n=221 and r=11, encode the message M=42 by calculating R=Mr mod n. Then use the secret value s=35 to decode the message R by calculating Rs mod n. After encoding and decoding, was the original message returned?

6. Task

Select three-digit primes for p and q. Compute n and m. Choose an appropriate r, then search for a valid s. 

7. Exploration

Using your individual p and q, prepare a public list of each person’s personal n and r. Use these numbers to encode messages. (Be sure that in each case the message M and the number n share no common factors.) When you have received an encoded message, use your secret s to decode the message. 

When p and q are small, it is possible to “break” a code, knowing only n and r. Knowing only the values n and r, use the spreadsheet to try to guess the values of p, q, and r.
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				p		13

				q		17

				n=pq		221

		m=lcm(p-1,q-1)				48

				r		11

				s		35

				rs mod m		1
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