
MAS 4203 - SPRING 2010 TEST 22 BONUS PTS: This math professor from Penn. StateUniversity gave the ERDOS COLLOQUIUM on February 15.What was his name? What 
ountry was Paul Erdos from?
WEDNESDAY, MARCH 17 Name:Instru
tions: Answer all questions. Show all ne
essary working and reasoning. Yourwork should be written in a proper and 
oherent fashion, and in a way that anystudent in the 
lass 
an follow your work. When giving proofs your reasoning shouldbe 
lear. Only s
ienti�
 
al
ulators are allowed. 50 points total.
1. [6 + 6 = 12 pts℄(i) Find the smallest positive integer x that satis�es the following linear 
ongru-en
es: x � 1 (mod 3)x � 2 (mod 5)x � 3 (mod 7)Che
k your answer.(ii) Find the multipli
ative inverse of 47 mod 863.Che
k your answer.
2. [4 + 2 + 6 + 8 = 20 points℄(i) State Fermat's Little Theorem.(ii) De�ne what it means for a positive integer n to be a pseudoprime.(iii) Prove that 645 = (3)(5)(43) is a pseudoprime.(iv) Let p and q be distin
t primes, and suppose that a 2 Z. Prove thatapq + a � ap + aq (mod pq):HINT: First prove that apq + a � ap + aq (mod p).
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2 3. [2 + 2 + 3 + (2 + 3 + 3 + 3) = 18 points℄(i) De�ne what it means for an arithmeti
 fun
tion f(n) to be multipli
ative.(ii) De�ne what it means for an arithmeti
 fun
tion f(n) to be 
ompletely multi-pli
ative.(iii) Let k be a �xed positive integer. Prove that f(n) = nk is 
ompletely multi-pli
ative.(iv) Let k be a �xed positive integer. De�ne�k(n) =Xdjn dk:(As usual, in the summation it assumed that d > 0).(a) Find �2(6).(b) Prove that �k(n) is multipli
ative, stating any theorems used in the proof.(
) Let p be prime and suppose a is a positive integer. Find a formula for�k(pa). HINT: 1 + x+ x2 + � � �+ xa = (xa+1�1)(x�1) , if x 6= 1.(d) Suppose n > 1 and let n = pa11 pa22 � � � parr be a prime fa
torization. Find aformula for �k(n), giving reasons.


