
Weekly
-

Problems : 1. &ue : Rom on 11 lost 25

Instructions
-

· Discussion is allowed and infact encouraged
· Answers must be written by yourself.
· All sources that are used to reach the

solution must be mentioned.

-

① Find the error in the following proof
that all horses are the same colom.

CLAIM : In any
set ofh horses

,
all horses

-

are the same colour.

Proof: By induction on h

Base

Case:t containing just one hos,a

horses are clearly of the same colour.

Induction Step : For k*1 , assuming the

claim is true for h = k

anproving for
h = k+ 1



Take any
set I of kH horses. We

will show that all the horses in

this set are of the same colour.

Remove one horse from this set

to obtain the setIt
, with just k

horses. By the induction hypothesis,
all the horses inI, are of the
same colour. Now replace the

removed horse and remove a

different house to obtain the set

He . By the same argument ,
all

the houses inHe are the same

colone . Therefore all the horses
in I must be the same colour.

[2]

② Let A
,
B, C be sets with a , b , a

many elements respectively.

i) How many
elements does AXB have ?

ii) How many elements does the power
set ofC have ?

[2 + 2]



B.

Conside the undirected graph G = (V , E)

where V
,
the set of modes

,
is 91 , 2, 3, 43

and E
,
the set of edge ,

is 391 ,23 , 31 , 33,

31 , 33 ,
[2, 43

,
91 , 433 .

i) Draw the graph G.

ii) What are the digrees of each mode ?

iii) Indicate a path from mode 3 to mode

↳ on your drawing of G
[1 + 2 + 1]

Q Write a logical expression P(x) involving the
variable No , x, 42 and the operators
AND (a) , OR (v) , NOT (2) such that

P(x) is true if the majority of the

inputs are true. [3]

⑤. Use logical quantifies (t , F),, logical

operators (V ,
&
, <) ,

arithmetic operations

(+, X , =, >, <) to write an expression ((n , k)

St . for every natural no . nik , 0 (n , k) is



true iff k divides n [2]

⑥. Prove or disprove :

Let I be the set of all functions

mapping 50 , 13 " to 30 1 13 . Then , there is

an injective map from S to T = 50 , 132
Here assume that n5. [2]

.

⑦ Let A , B be two finite sets. Prove

thatIAUBI = 1A1 + 1B1 - (A1BI
.
[3].

-


