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suggested solutions

-Problem
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spanning dres
of by are

of two types
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when Si
,j , k , e3

= 51
,
4
,
3
,43

Type I
is detemmed by choice of

je 31
,
2
,
3
, 73 => There one I such

spanning trees

Type I
is determined by an ordering

of 21
,
2
,
3
,
73 and the reverse ordering

Tarantea



2 .

Theretires of the hypercube groph
&

On are in bijection with binary
words of length n .

Have there

are 2n vertines in On

3. A graph
is filena it and

only
if every

vertex is of even

degree .

For the graph On

degiv) = n for any
ve Vert(Qn) .

Henve On is Erterian if and only

if n is even

4 . A Hamiltonian circuit in G

is a ciruit which isits every

vertex exactly once.



o
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A Hamiltonian circt
10

T- in 93 is theW↓.....6 110

sequence
of enties ?

Lood 100

000 - 100
- 101 - 111-110 - 010-01-001-000

Problem 2
-

1) For n
= pk for p princ KEN

there are pk-1 mutually orthogonal

Latin savares of order n.

since 9 = 32 There are
8 mutrals

orthogonal latin squares
of eder 9.

2) A 2-design with parametes
8 = 1

,
k = 3
,
~ = 7 is a pair

(S
,
B) where S is afinite set with

IS) = 7 and B = EB
,
-- - By 3

is a collection of subsets of S



such Mort

· /Bil = K for all
. Bi-B .

IES w El = 2 is
&

every
contained in exactly 2= 1 of

the Bi's .

To find how many
elements of B

contain a Dxed dement it S :

Ai = [(j , B) s .t . bij) < B . 3 .

Then (Ail = 6%. = 6. and

also /Ail =* blocks conting (K-1).

=>G =# blocks contring =>

(k - 1) i

each i is contained in 3 blocks.
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. The Lik) . entry of BoBT

is the inner product of the

zew one rectors :

(bij , ---- bijp)
· (buj , .... buja

Since Eik3 are
contained in a

unique
block itk There exists a

&

unique js Sit
. bijs = bijs = I

otherwise one
iszo and the other.

-

15 1
.

(bij , ---- bijy)
· (bij ... -- bijp) is

equal to the # of blocks conting

i
.

Which is equal to

r = ↳



Poten3.
I
.

Let A be a finte set. The

Hamming distance on
At 15

4la ,
b) : = 15 : 1 di + bi 3) for

a = (a , - - an) ,
b = (b , -

- -bn) eA"

dain A satisfies The triangle

inequality.
That is

A (a
,
b) < ((a

,
c) +X(2

,

b) f

a ,
b
, c -

An

* la
,
b) := Kila : +bi3)

= Kilaibi , ai = ci , bitci3)
+ I9ilaibi , aici bi

= ci3l
+ Isilaizbi , aici bitci3l .



Idilai + (3) + Kilc + bi31 .

A(d
,
c) + A(c,b) .

Hence A satisfies the triangle
&

inequality

2
. X100000, c) = w/C) and

iin w() = 2 .

C* 0

zeC

* (21212, 01010) = 3

D (21212 , 20202)
=2

- (01010 , 20202)
= 5

Hened(C) = 2 .



3 Recall the correspedene of code
-

unds and poluomalsn-
j

c = (n- - . ..4 , 6) m(x) = 2CiX
i=

under this correspondence

Ci = (2(g(x))c(x)) .

&

am G , 2
if and only if

g , (x)(g , (x) .

if cec, g ,(x)/C(X)
.

Since

ga()(g ,x) then gz(x))((X) Have

ceC B

Now we verify that ga()(gix)
NoticeThat (x+1)g(x) = g , (x) since



(X+1)(x3+x
= +) = x4 + x3+ x + x3+ xz+ 1

= X + X* +x + 1
.

Poblem 4
-- 1+ 2+ 4

I 37 = 3 = 3 . 32 . 3%

= 3 . 9 . 3? 3 = 27 . 27 · 3 = 3 mod

2) The multiplicative invise of 2

Nod 11
.

can be checked

2 . 2 =4 mod Il

'
2 . 3 = 6

mod I

2 . 4 = 8 = /

2. 5 = 10 = - 1

2 . 6 = 12 = 1 mod II.

/



The element 6 door not have

multilicative invere mod 15
a p

-

6 .5 = 0 mod 15 .
sine

3. We start by computing the powers of

7 moddo 11.

6

7 = 7 7 = 7 . 10 = 4

77 = 7 - 4 = 6

7 = S

73 = 5 . 7 = 2 7
S
= 6 .7 = 9

79 = 9 . 7 = 8
74 = 7 - 2 = 3

7
10
= 8 .7 = 1

.

75 = 7 - 3 = 10

If Alice sends A =2 do Bob

then Alice's private key is a
= 3

-

sine 73 = 2= A mod Il

Similarly Bob's private key it b
=5

Sine 75 = 10 = B mod 11 .


