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1. Prove the following: If p is a prime number, then (𝑝𝑖 ) = 𝑝𝑖 − 𝑝𝑖−1 .
Proof 
The calculation desires to find the number of all non-negative integers less than 𝑝𝑖 that are prime to 𝑝𝑖. The numbers not coprime to 𝑝𝑖 are only the multiples of p which are 0, p, 2p,…, 𝑝i-1 p. The respective set [0, 1, 2, …, 𝑝𝑖] has a common factor 𝑝𝑖 and contains exactly 𝑝𝑖 - (𝑝𝑖 /p )= 𝑝𝑖 - 𝑝𝑖-1 integers that are relatively prime to 𝑝𝑖 and so 𝜙(𝑝𝑖 ) = 𝑝𝑖 − 𝑝𝑖−1
Part II: Application
2. Given 2 as a primitive root of 29, construct a table of discrete logarithms, and use it to solve the following congruences.
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14

	2
	4
	8
	6
	3
	6
	12
	24
	19
	9
	18
	7
	14
	28



	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28

	27
	25
	21
	13
	26
	23
	17
	5
	10
	20
	11
	22
	15
	1



a. 17𝑥2 ≡ 10(𝑚𝑜𝑑 29)	221𝑥2 ≡ 223 (𝑚𝑜𝑑 29)
𝑥2 ≡ 22 (𝑚𝑜𝑑 29)
x = 2, 27 (mod 29)
b. 𝑥2 − 4𝑥 − 16 ≡ 0(𝑚𝑜𝑑 29) 		𝑥2 − 4𝑥 – 16 = (𝑥 – 2) 2 – 20
					(𝑥 – 2) 2 ≡ 20(𝑚𝑜𝑑 29)
					(𝑥 – 2) 2 ≡ 224(𝑚𝑜𝑑 29)
					𝑥 ≡ (2 ± 212) (𝑚𝑜𝑑 29)
					x = (2 ± 7) (𝑚𝑜𝑑 29)
					x = 9, -5 (𝑚𝑜𝑑 29) = 24
				x = 9, 24 (𝑚𝑜𝑑 29)
c. 𝑥7 ≡ 17(𝑚𝑜𝑑 29)			𝑥7 ≡ 221 (𝑚𝑜𝑑 29)
𝑥7 ≡ 87 (𝑚𝑜𝑑 29)
				x = 8, 10, 12, 15, 18, 26, 27 (mod 29)

