Problem 1. (4 pts)

Calculate the following:
a) -22mod8
P -z2= c3xEkE
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b} Use the Euclidean Algérithm to find the ged(302, 201).

“0.{'— 302 = [-201 4 /0]
i 2ol = jlelot + lod
Gt for= 1100 +[U] ged
o [00 = [~100 + O
v
5 /Hm‘( IS
012'*, cofrtl
answtv o V"
(SN ALS
o}zﬁ-ﬂz AQA/\ A,[qc(tM
zuot!



c) Show that ife=ecmod nandb=dmod nthen e +b=c+dmod n
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Problem 2. (4 pts)

a) Prove that if f : A — B is onto and g : B — C is onto, then
go f:A— C is onto.

C\V(n Cé C ‘ S‘DMC( 9 18 onte 'fh(/( Extpks

wj" b€ B wit g(pl=c
Gt b, Swma F s onte,  fheve Cxists
ae A wiM S@l=b

, A Qo5 lalz (Sl = 9lbl=c
‘ So 9Qo¥ !S‘..on-i'o

b) If go f and f are onto, does it follow that g is onto? Explain.
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Problem 3. (4 pts)

a) Using the definition of f is O(g), show that 7z? + 3 is big-O of z3. be
sure to specify the values of C' and k from the definition.
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b) Show z* is not big-O of 7z* + 3
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Problem 4. ( 4 pts)"
a) Find an inverse of 7 mod 5
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b) Find ah inverse of 5 mod 7.
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c)Find all solutions to the system of linear congruences

ZPH z=3mod 7

/ z=2mod 5

log BY C‘\l'\!!’{ 2!MGIA4QJ '7)\«\

trj;{"“"‘f Gl o2y

a“l‘{qllfb‘ r'('-'. —{:71_-_? )’;:‘hv{f‘l '04-_5‘ meéed T 1S 3
-4 r 0+' i -

osn?./l’“" M'L:—rg-f"’ Yi = inve & 7 ted § o33 -2

P

a,= 3% Q2 = 2

y G i M+ a2Y,My
= 235+ 2-(-2)7

= ¢fg-28:2 7 med 3T
An\/ oty Seletien 1§

I
ol olemibr || e an

ll"’?-l— K~3§

oF e SFoem

1t g ev




Problem 5. 4 pts
a) What is the value of the variable "location” il the algorithm below is
run with the list 5, 3,6,2,7.3.2. 8

ﬂ.\é procedure(a,, - - - a,: integers)
/2// loeation := 0
3 1= 2
while ¢ < n and location =0
begin

i:=1 I q radin 9
while j < i and location =0 o
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b) Give a worst case scenario big-O estrimate for this algorithm if it is
run with a lis{ of n integers. v
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