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Base case:
o 1 m@Bm+5)
]le(‘%—Q) ~ 4(m A+ 1)(m + 2)
1 _ 1(3-1+5)
1(14+2) 40+ 1)(1+2)
I 8
3 4(2)(3)
I 8
3 83)
I 1
3 3
Assume:

= 1 m(3m+5)
j;j(j +2)  4(m+1)(m+2)
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e 1 1 1
;j(jJrQ)_1(1+2)+2(2+2)+”'+m(m+2)+(m+1)((m+1)+2)
m(3m + 5) 1

Am+1)(m+2) (m+1)((m+1)+2)

B 3m? + 5m N 1
C4Am2+12m+8  m2+4m+3

(m? + 4m + 3)(3m* + 5m) + 4m? + 12m + 8
(m? + 4m + 3)(4m? + 12m + 8)

_ 3m* + 17m3 + 29m2 + 15m + 4m? + 12m + 8
B (m? 4+ 4m + 3)(4m? + 12m + 8)

~3m" 4+ 17m® + 33m® + 27m + 8
~ (m? + 4m + 3)(4m? + 12m + 8)

(Here, I used a calculator to factorize the expression)

B 3m? + 11m + 8
 4m2 + 20m + 24

_ (m+1)(3m +38)
~ 4(m? + 5m +6)

_ (m+1)@B(m +1) +5)
 4(m+2)(m +3)

 (m+1)B(m+1) +5)
A ((m+ 1)+ D ((m+1)+2)

_ 22(m+1)+1 +1

— 92m+3 |

— 92mtl92 4 q

= (27" 1 1)22 — (1)22 + 1
=4a,, —4+1

=4a,, — 3

Am+1

Page 2



MAO0301 Exercise 5

Dystein Tveit

(@, mod 3 =0) A (=3 mod 3 =0) = ((4a,, — 3) mod 3 = 0)

Base case:

Assume:

Base case:

Assume:

2 ZLz = mLm+2 - Lm+3 +4

1Ly =1 Liyo—Liss+4
1=4-7+4
1=1

2 iLi =MLz = Linys + 4
1=1

=101+ 2Ly + ...+ mLy + (m+ 1)Ly

=mLpyy2 — Lypys +4+ (m+ 1)L
=mLypio— Lz +4+mLyq + Ly
= M(Lmso + Liny1) = Lz + Lipyy +4
= MmLpi3 — Lz + Liny1 +4
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i=1

m+1
Z _ (_1)1+1 . 12 + (_1)2+1 . 22 + .+ (_1)m+1m2 + (_1)(m+1)+1<m + 1)2
=1

m+1m(m + 1)

= (-

-y (D 1)

= ()™ m+1) (5 — (m+ 1)
— (—1)™ (< 1) (m + 1) (—% v (m+ 1))

+ (_1)(m+1)+1(m + 1)2

= (<12 + 1) (~5 + (m+ 1)

_ (_1)(m+1)+1 <(m + 1)((7721 +1) + 1)>

a)
R is reflexive because x mod z = 0
R is not symmetric because 2 mod 1 = 0 but 1 mod 2 =1
R is transitive because
TRy < (y = nx), nez
yRz < (z = my = m(nz)), m e Z
z =nmz < (z mod x = 0)
b)

R is reflexive because
AnC=AnC
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R is symmetric because

AnC=BnC<=BnC=AnC

R is transitive because

(AnC=BnC)A(BnC=DnC)=AnC=DnC

R is not reflexive because

L Ll

R is symmetric because
ll _]_ 12 = lg L ll

R is not transitive because

llLZQAZQJ_l3=>l14KZ3

d)
R is not reflexive because
2n+1)+(2n+1)=202n+1) =2k
R is symmetric because
r+y=y+r=2n+1

R is not transitive because an odd number can only be the sum of two integers if one is
odd and the other is even

Case 1: x is even and y is odd:
r+y=2n+1
y+z=2n+1= 2z =2k
T+ 2z =2k + 2ky = 2(ky + ko) = 2k
Case 2: x is odd and y is even:
r+y=2n+1
y+z=2n+1=2=2k+1
r+z=02k+1)+ 2ka+1)=2(k1 + ko) +2=2(k1 + k2 + 1) =2k

6

In order to show that this is an equivalence relation, the relation has to be reflexive, symmetric
and transitive

Reflexive:
ab = ba
Symmetric:
(ad = be) < (be = ad)
Transitive:

(adzbc)/\(cfzde)c><%=§>A(2=?):(%=?)@(af=be)
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In order to show that this is an equivalence relation, the relation has to be reflexive, symmetric
and transitive

Reflexive:
r+y=x+y
Symmetric:
(r+y=u+v)e (utv=x+y)
Transitive:

(x+y=ut+v)A(u+v=m+n)=(x+y=m+n)

In this case, you could either use the fact that there are only specific integers that will sum to
another integer, or check every relation between every tuple in order to calculate the equivalence
classes. I decided to solve it by automating the process.

scripts/ex7.hs

Control.
Data.

Pair = ( ,
Relation = (Pair, Pair)

cartesianProduct :: [ ] -> [Pair]
cartesianProduct domain = [ (x,y) | x <- domain,
y <- domain ]

O© 00 NO O b WN -

_
= O

calculateRelations :: [Pair] -> (Pair -> Pair ->
[Relation]
calculateRelations set relation
= [ (p1, p2) | pl <- set,
p2 <- set,
relation pl p2 ]

getRelatedPairs0f :: Pair -> [Relation] -> [Pairl
getRelatedPairs0f s r = [ p2 | (pl, p2) <- r,

setA = cartesianProduct [1..5]

= calculateRelations setA (\(x,y) (u,v)
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getRelatedPairs0f r) [(1,3), (2,4),

Output:
[(1,3),(2,2),(3,1)]

[(1,5),(2,4),(3,3),(4,2),(5,1)]
[(1,1)]

therefore

[(17?))] = {(173)7 (272>7 (371>}
[(2,4)] = {(1,5),(2,4),(3,5),(4,2),(5,1)}
(1’1)] = {(171)}

In order to show that this is an equivalence relation, the relation has to be reflexive, symmetric
and transitive

Reflexive:
z—xmod3=0mod3=0

Symmetric:

(r —ymod3=0)< (x,y =3k +7r,3ky+7)< (y—2xmod 3 =3(ky —ky)+r—1r=0)

Transitive:

(adzbc)/\(cfzde)@(%=§>A(5=§):(%=?)@(af=be)

The equivalence classes will contain the numbers that has the same remainder after dividing
by 3, since subtracting them from each other will remove the remainder and make the number
divisible by 3.

therefore the partition of A induced by R will be

{{1,4,7},{2,5},{3,6}}
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