
Yat2540 HW6

Sol Sincethere are fivebeekdays then foranysetofsix
classiest

Theremust be at least twoclasses on a certainweekday
objects box

by Pigeonhole principle

Sol since all thesocks are unmatched then
there are 24 sockswith

halfbrownandhalfblack boxes

a Since there are two different colors then in ordertoget a
pair of same color youneedtake at least 3 flets by
pigeonholeprinciple

b In order toget at least 2
black socks this couldn't use

pigeonhole principle and the worst scenario is that you

take 14 socks whichare 12 browns plus 2
black

Sol Let Ai 92AsAyAs beanyfive integers and ri re b ry to
be their remainderwhendivided by4 respectively

Since for the remainderwhendividedby4 there are only 4

different possibilities 0 1 2,3 then for ri ra 5,4 rs
theremustbe at leasttwoof them are the same by
pigeonhole principle



Sol Let a att atz in atht be a set of n consecutiveintegers
Case1 if a is divisiblebyin a modn o wentgottaso

casez if a is notdivisibleby n assume a modn r

where 0 r ny Then we have n r which

I n ran

and at n r modn a modn n r modn
r h r o

and at a r is anintegerbetween a and athy

ByCase1 2 there is exactly oneintegerdivisiblebyn for anyn consecutive
integer

Sol Assume thereare N students By thegeneral pigeonhole
principle

thereare at least 1 07 comefrom the samestate
Therefore

5101 100 071004 99

N 5099 4950 N is at least4951

Sol In order to addup to7 for 2 numbersfrom 1,2 3,4 5,6

the possible subsets are 1,6 2,5 3,4
3 boxes

By Pigeonholeprinciple at least 4 numbers mustbeselected

from 1 2,3 45,6 such that therewouldbe apairof numbers

whoaddup to7



Sol la For three possibleKategories freshman sophomore junior
there is at least 25,7 students in one of the categories

and 1251 5857 9 students
b Assumethe assumption at least 3freshmen or atleast19sophomore

or at leastfivejunior was false
It means therewereonly
at most 2 freshmen
at most 18 sophomores and
at most 4 juniors and
the total number of students are 2 18 4 24
However there are 25 students which is a contradiction

Therefore the assumption is incorrect and thestatement

at least 3freshmen or at least9 sophomores or atleast5juniors
is true


