60-564 Assignment 3

Shushan Zhao (102553758)

	Letter (Ci)
	ASCII Code (Ai)

	S
	83

	H
	72

	U
	85

	S
	83

	H
	72

	A
	65

	N
	78

	Z
	90

	H
	72

	A
	65

	O
	79

	∑Ai
	844=23*36+16


	Question

9.17
	Here is another realization of the fast exponentiation algorithm. Demonstrate that it is equivalent to the one in Figure 9.7 (Algorithm for Computing ab mod n: The integer b is expressed as a binary number bkbk1 ... b0).

1. d  (1;  E (b

2. if odd(E) then d (d * T

3. E (|E/2|

4. T (T * T

5. if E > 0 then goto 2

6. output d


Assume a = 7, b = 560, n=561

The above algorithm runs 10 rounds:

Round 0: d  =1; T =7; E = 560 (even)

Round 1: d  = 1 (no change), E = 280 (even), T =a^2 mod 561 = 49

Round 2: d = 1 (no change), E = 140 (even), T = a^4 mod 561 = 157

Round 3: d =  1 (no change), E = 70 (even), T = a^8 mod 561 = 526

Round 4: d = 1 (no change), E =35 (odd), T = a^16 mod 561 = 103

Round 5: d = d*T = 103 mod 561, E = 17 (odd), T = a^32 mod 561 =511

Round 6: d = d*T = 460 mod 561, E = 8 (even), T = a^64 mod 561 = 256

Round 7: d = d*T = 460 mod 561 (no change), E = 4 (even), T = a^128 mod 561 = 460

Round 8: d = d*T = 460 mod 561 (no change), E = 2 (even), T = a^256 mod 561 = 103

Round 9: d = d*T = 460 mod 561 (no change), E = 1 (odd), T = a^512 mod 561 = 511

Round 10: d = d*T = 1 mod 561 (output), E = 0,  T = a^1024 mod 561 = 256

E = 0 --> ends.

The Figure 9.7 algorithm also runs 10 rounds, leading to the same final result. 

	i
	9
	8
	7
	6
	5
	4
	3
	2
	1
	0

	bi
	1
	0
	0
	0
	1
	1
	0
	0
	0
	0

	c
	1
	2
	4
	8
	17
	35
	70
	140
	280
	560

	f
	7
	49
	157
	526
	160
	241
	298
	166
	67
	1


The time complexity for both algorithms is: 
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 for ab mod n
The only difference is that the algorithm in the question processes first the least significant bit in b, the figure 9.7 algorithm processes first the most significant bit in b.
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