Dubai International Academic City, Dubai
Fourth Year - Second Semester 2012 - 2013
MATH C231 - Number Theory
Comprehensive Examination
Date: 30.05.2013 Max. Marks: 40
Time: 3 hours Weightage: 40%

Q1 (a). Find the g.c.d of (1071, 462). Use the Euclidean Algorithm to obtain

integers x and y satisfying, g.c.d of (1071, 462) = 107 1x+462y
b). Find the g.c.d and l.c.m of (105,140,350) using prime factorization. [2+2]

Q2. (a)Verify that d (n) =d (n+1) =d (n+2) =d (n+3) for n= 3655.
b). Show the Fermat number F, is a prime. [2+2]

Q3 (a) Find the residue when 2'7 is divided by 117
b} Show that (6a +1) and (Ba -1) are relatively prime. [2+2]

Q4 a). Find consecutive integers for which u(n) is zero.
b) For what value of n is -1 a quadratic residue (mod n) [2+2]

Q5.a) .Find the value of the Legendre symbol (—%).

b) If n= p} pfz ....... p¥ show that for n=20

2
D Hd) _ n [2+2]
¢(d)  ¢(n)
Q8. Find the number which is a multiple of 11 that leaves remainder 1 when
divided by 2,3,5,7. [3]
Q7. Does the foliowing quadratic congruence have a solution? If yes solve it.
[4]

x> =14(mod 5*)
Q8. Solve 56x + 85y = 25 using continued fractions. Give the general
Solution. [3]
Qg.Prove there are infinitely many primes of the form 6n+5. [3]

Q10.A student returning from Europe changes his euros and swiss francs into
US money. If she receives $ 46.26 .For each euro she received $1.11 and 83
cents for each swiss franc .How much of each type of currency did she
exchange? (3]

Q11(a). If ged{a,b) =1, Prove ged (a+b ,a-b)=1o0r2 [2+2]
b) If 6(n)=126 find n.
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BITS Pilani, Dubai Campus
Dubai International Academic City, Dubai
Fourth Year — Second Semester 2012 — 2013

MATH C231 - Number Theory
Test 2 (Open Book)

Date: 12.05.2013 Max. Marks: 20

Time: 50 Minutes Weightage: 20%

Q1. For n= 206, show o(n+1) =o(n). [2]
Q2. Write [0; 1, 2, 3, 4, 3, 2] as a simple continued fraction and give the
rational number, : [2]
Q3.) What is the value of the Legendre symbol (}T”f) 2]
Q4. Find Zy(n)d(n) if n=15015 , where n= p/ pj........... Py [2]
Q5. Show for an odd prime 7, any divisor of Mersenne Number M. is of
the form 2kp+1. [2]
Q6. Knowing that 2 is the primitive root of 19, find all the quadratic
residues of 19. 2]
Q7. Does the following Quadratic have a solution?

(2% + 5%~ 9) = O(mod101).. 2]
Q8. Prove that if n is even ¢(3n) = 3o(n) [3]

Q9. Solve the following equation using continued fractions
364x + 227y =1. [3]
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BITS Pilani, Dubai Campus
Dubai International Academic City, Dubai
Fourth Year — Second Semester 2012 - 2013

MATH C231 - Number Theory
Test 1 (Closed Book)
Date: 24.03.2013 Max. Marks: 25
Time: 50 Minutes Weightage: 25%

Q1. Use the Euclidean Algorithm to find the g.c.d (981,1234).Use the gcd
to find the L.c.m (981,1234). 2]

Q2. Find the g.c.d and l.c.m of (280,330,405,490) using prime
factorization, [2]

Q3. a)Find all positive integer m for which the following is true. [2]
1000=1(mod m)

b) Find out whether 3 l a (at1) (a+2)? Where a is some positive integer.
Q4. What time does a clock read 50 hours before it reads 6 o’clock? [2]
Q5. What is the inverse modulo 17 of 16? [2]
Q6. Find the g.c.d (a, at+2). 2]
Q7.Yen Kung a Chinese mathematician posed the following puzzle: We
have an unknown number of coins. If you make 77 strings of them, you
are 50 coins short, but if we make 78 strings, it is exact. How many coins

are there? Solve Yen Kung’s puzzle. [3]

Q8. Show that if n is an odd positive integer, then

H2+3+....... (n-1)=0(mod n)
Is the statement true when n is even? [3]
Q9. Find the least positive residue when 2°® is divisible by 47. [3]

Q10.Three children in a family have feet that are 5 inch, 7inch and 9inch
long. When they measure the length of dining room of their house using
their feet they each find that there are 3inch Ieft over .How long is their
dining room? [4]




ol 9?9/3//3

ﬂ%zszzaﬁ&&mz

“Jeot |
75’”. -
0? WV D02 -13
¥ Jomu- 1.98 + 8s3
G9 = 3,953 + 2822
§ &3 = j 222 3
222 = 731 + S
St L s )

QO(?-’ O'J?gU = 33' E;,Y
- . <,

QS @) ]D’Zﬂfﬁa—[ - 299 @

%ﬁrm,y/g 9,27, 37,11, 233, 999

b) A L +atl +at 2 = 2af3
3 dindes @ av, arz A s@jﬂ&
&Lmb@ —ﬂ‘@ fwm ﬂ_jsd/ Ao o %




Ly . ¢ovo = -uy f—z.b;(mﬂu) @
m 12 Lous (lock wads @

/i o' Aock 50 Douss Mﬁi (b reacls g S chek

2 [ = 1L(-1)y = 17(-7)

L= -]
9(::’!—%‘_}__2{,/ :E'f R
[

2L ¥ L0 9) I¢ (mad 17) s e (D

06 - &{,d (5 ,a+¢2)
Jhe  cpmamom diinsor oj’)
(ﬂ'}'Z):—-a also

ﬁ‘f’?——-éi:L .
6%[7 Adinsor | ol 2 |
@;f O o puen 3,05&\1/»_%5 0 & @
Y« b vdd ged(aar) = )

P
q, atz /zltwdw

?Yr _QCDULQ NAYA 4 ~1—*Q7 - 7»@/ @
77[’2,7) — 77(27) — o

o = 2'7/7 70:27 @

< cjp;&m@




n= 27 1+ 7QL
Y= 27 +77¢

N ’JIL M Sz, |4118 - - ele @

oarnt q@gm‘%ﬂe}ﬂ.
@g [+2 +3 4+ - - - Fr-l = (n2Jn
2
Oﬁj N o odd  (p-1) gall Ao €Wr \
. )
s nir-1) edl be ineible ﬁ/z ad . |
#2834~ +p-1) = 0(mod n)

b o )’)/ (h—ljk [a/) 5:—6,@/ [h,h-}):[m/cj’kch]’?
vt e (o) o (e A

Zf'u?) (‘209)(29_ @
s 20 (medu)
o o2/ (modvT)
2| 2] [Vno—cﬁ“fo
18 (modlt?)

Vo IR

{220. A = 3[maff95) N = gfmaﬁﬁ?’) , A= B(JM@{S)
= 3,312 , 433, Gy g !
2 wch mSr pacable ~X
318 v e Owd C}/




BITS Pitani, Dubai Campus
Dubai International Academic City, Dubai
Fourth Year - Second Semester 2012 - 2013

MATH C231- Number Theory
Quiz 1 (Closed Book)

Date: 17.04.2013 Max. Marks: 7
Time: 20 Minutes Weightage: 07%
Q1. Find the Teast positive residue of 12! (mod13). [1]

Q2. Cristopher Columbus arrived in the New World on 12" October
1492.What day of the week was that? [1]




Q3. If ®(n) | (n-1), Prove n is square free number. [1.5]

Q4. Find a positive n such that . [2]

a)o(n) =84
b) d(n)=100




Q5. Solve 42 x=90(mod156).How many incongruent solutions are
there? list them. [1.5]
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BITS Pilani, Dubai Campus
Dubai International Academic City, Dubai
Fourth Year - Second Semester 2012 - 2013

MATH C231- Number Theory
Quiz 1 (Closed Book)

Date: 27.02.2013 Max. Marks: 8
Time: 20 Minutes _ Weightage: 08%

Q1. Find the g.c.d of (1001,289) using Euclids division algorithm.

Q2. Find the Le.m 0f (105,140,350} using prime factorization.

[2]

2]




Q3. Show 8a+3 and 5a+2 are relatively prime.

Q4. Find the solution of 20x-+50y = 510.

[2]

[2]




BITS Pilani, Dubai Campus
Dubai International Academic City, Dubai
Fourth Year - Second Semester 2012 - 2013 -

MATH C231- Number Theory
Quiz 1 (Closed Book)

Date: 27.02.2013 Max. Marks: 8
Time: 20 Minutes Weightage: 08%

Q1. Find the g.c.d of (1001,289) using Euclids division algorithm.  [2]
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Q3. Show 8a+3 and 5a+2 are relatively prime.

[2]
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(4. Find the solution of 20x+50y = 510.
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BITS Pilani, Dubai Campus
Dubai International Academic City, Dubat
Fourth Year — Second Semester 2012 — 2013

MATH C231~ Number Theory
Quiz 1 (Closed Book])

Date: 17.04.2013 Max. Marks: 7
Time: 20 Minutes Weightage: 07%
Q1. Find the Least positive residue of 12! (mod13). [1]
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Q2. Cristopher Columbus arrived-in the New World on 12" October
1492. What day of the week was that? [1]
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Q3. If ®(n) l (n-1), Prove n is square free number. W@g@» [1.5]
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Q4. Find a positive n such that . [2]
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b) d(n)=100
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5. Solve 42 x=90(mod156). m?mmuﬁ
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