o litﬂ-'mwnounnun

%_ mmhn ways.
Mamhthatcanoccuns-n, n,.n,

M of counting.

ways.

five books on a shelf. In how many 1qys

'ﬁﬁpl@thachﬂdcanwearare: 4x3x5=60
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aase s esanens

)t take nth element.
1 ne in two different ways.
ofsubsetsis =2.2.2.2..ntimes = 2",

d;fferent 8-bit strings are there that begin and end with one.

-_ begins and end with 1 can be constructed in 6 steps i.e.,
+ TIIrd bit, IVth bit, Vth bit, VIth bit and VIIth bit and each bit can

 f | - nber of 8-bit strings that begins and end with 1 is
2 Ne.2.2.2.2.2=2,

o many different 2- -digit numbers can be made from the digits 1, 2, 3, 4,
ition is allowed ? When repetition is not allowed ?

'. ion is allowed
can be filled by 10 ways and the units place can be filled by 10 ways

2 is not allowed
n be filled by 10 ways and the units place can be filled by 9 ways.

ber of 2-digit numbers = 10 x 9 = 90.
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=1
3
-3
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o
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o
o

\ five person committee having members Ankit, Arjit, Sonu, Monu and
ident, vice-president and secretary.

lections exclude Nonu ?

stions include Sonu and Monu ?

stions exclude Sonu and Monu ?

ctions are there is which Ankit is president ?

g Nonu, we have to select three persons from the remaining four. |
be selected in 4 ways, vice-president can be selected in 3 ways, and vl "‘
n 2 ways. 1
of selections that exclude Nonu is =4 x 3 x 2 = 24,

sign any post to Sonu. After selecting Sonu, there are 2 ways to
Idoctmg Sonu and Monu, we can assign the remaining post to

-monlthatmcludeSonuandMonuu=3x2x3 = 18.

fonu, we have to select three persons from the remaining
g h8wmmwwwdmtmbesdoddin2m

f'ﬂ el



e hgk can be arranged i
Qm’; the book can be placeg On 4 ghy,
_.;-14818x12x11x10x9x BT o '
8.717 x 10, TRl
,‘ five programming languago books or
e arranged are = 14 5=  he Fight »
< P |
o fi; ; manged In 9 wayg
uu“l’* uh arranged in 8 ways.
Muuuuo

- .['

nlww

remammg books is = g , 8x Txgy

¢ ""i 8 can be arranged in followi
in 5 ways,

Ing ways .
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R f o

' we have 120 ways to place five programming language books on
rher vs to arrange five data structure books on the shelf Similarly,
raur discrete structure books on the shelf

mber of ways the book can be arranged on a shelf if all five data
B o and all five programming language books are on the right is
= 120 x 120 x 24 = 345600,

L
a
E
™

i

D D’,,,,,Drl is a pairwise disjoint family of sets and some set D has
i Eer of possible selection of elements from the sets D,orD,or f), or

Y
, Y
b e this principle in another way, consider an event A, can occur in n,
§ o tA,can occur in n, ways and A, and A, are mutually exclusive, then :\1
‘n ) ways. It is applicable for any number of events
: 2
";',4:'; “Aﬁ”‘ person committee having members Ankit, Arjit, Sonu, Monu and
e & ident, vice-president and secretary
e y ways can this occur if either Sonu or Monu must be president ? q
o jclections are there in which either Nonu is a secretary or he is excluded ?
nw selections exclude Ankit or Arjit ? _,..f-

is president, then vice-president can be selected in 4 ways

ed in 3 ways.
the total number of ways to select the remainingis =4 x 3 = 12

Monu is president, then the remaining persons can be sele

and secretary

3

cted in 12 ways

putually exclusive events, hence the total number of ways if either Sonu or
it is

=12 + 12 =24,

8 a secretary, then the remaining two posts can be filled in 12 ways as
:t aumber of selections in which Nonu is excluded is 24.
A

wutu exclusive events, hence the total number of selections in which
etary or he is excluded at all is

=12 + 24 = 36.

tions in which Ankit is excluded :

'-Winfrom the remaining 4 persons.

lected from remaining 3 persons after setting first.
8=4x3x2=24. “vib¥ :
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2y,

,whenn=6,r=4
=-r!

222 R

5x4! =
; '2

15.

-
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Bdi the number of different permutations of n distinet ohpets tahen

n!
e m (0~ 1N ~2) In-rs])
“(n-r)!
N ‘muuﬁonn of n distinct objects taken 7 at a time is like filling

$ "",
X hnﬂd in by any one of the n objects So, this can be done in » - ays

£ can be filled in by any one of the n - 1 objects bocause after filling firet b2

: (“, l)object.ﬂ Thus, the first two p]nr--- can be filled in nin ] ways ’g

np, =nin - 1) %

o third place can be filled in by any one of the remaining (n - 2) objerts &

ﬂﬁﬂtm places can be filled in n(n - 1) (n - 2) ways ;
we have the number of permutations of n different objects taken

; ﬁlil'll)', ) *

=nn-1¥Xn-2)...r "é

=nn-1)Xn-2)..(n-r-1)

AP, =nln-1)n-2).(n-r+1).

Prove that the number of permutations of n things taken all at a time

the value of the following
G *P, (iii) # p, (iv) ® p,.
1 | 4x3x2!
2!
Lﬂxvxsl

=504

&9 3-"' !“ b
%} $ ‘il“A " ‘,

m‘*”"*‘

u{

o



RS L Netlin)
W (n-2)n-3)!
6(n-2)=3x(n+1)

(n-1)!

(n-1-4)1
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4 are to be selected. '
to select 4 persons is = '°p,
10!  10x9xBx7x6!

=0-4! 6! e

6-digit numbers can be formed from the digits 0,1,2,3,4,5, 6

L mbers are 6 are to be selected.
8 0t . o
.+ of 6-digit numbers = *P; = T

% BXTx6x5x4x3x2!

T ey = 22560

Begtnctlons *The number of permutations of n different objects
ar acabjects do not occur is

. 90, How many 6-digit numbers can be formed by using the digits 0, 1, 2, 3, 4,
ber is to start with ‘39" with no digit repeated.

' ymbers begln with ‘30'. So. we have to choose .1.(1'“_:”5 from the remaining

ber of numbers that begins with ‘30’ is

BT TxBxBxdx3!
AR T 3! i

ladn how many ways 5 different microprocessor books and 4 different digital
arranged in a shelf so that all the four digital electronics books are together ?

the four digital electronics books as one unit. Thus, we have 6 units that
16 ! ways. |
pse arrangements, 4 digital electronics books can be arranged among them- ‘

mbe: of arrangements in which all the four digital electronics books are

=6!x4!="720x 24 = 17280.

many permutations can be made out of the letter of word “COMPU-

o (ii) end with R ?
and end with R ? (iv) C and R occupy the end places ?
tters in the word ‘COMPUTER’ and all are distinet.
”mmtmm of these letters is 8 ! = 40320.
\begin with C. .
ed in only one way i.e., C and the remaining 7 letters can be




 wan nqln.withknru-;.
~ The total o . .“ommdwﬂhk
hmhnbonnnyu (‘nndthn
“ ining 6 letters can be Arrange 1 i
of permutations begin with

oy, S A ‘o-w

b5 v T

. Cand epgq
BRI T a2 w8 x =720,
SRR hich € and R occupy end places.
e e “mma Iwaysie, C,Rand R (- and g, .
W e e LD e *Majy,
S ber of permutations in which C anqd OcCupy g m».,
o RN =21x6!= 1440, Place

g “?"‘* B ORME OBJECTS ARE NOT g7y,
R . O a'mofpermutatmns of n objects, of wh

e /1 n
, "’U# ..

. i pther kind, when all are taken at a time js "

J H.'n
o 3 1
w i "‘

mth.t the number of required permutatigy,. be K
yj}u'nf i mxpermutatxons in whichn  obje

. ll“
Cts of one

=’L'

1 these K permutations will give rise ton,
"unhlﬂ d within the places occupud by them

’n.objmmﬂfw

ey 154
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" oo the number of permutati
petermics permutations that can be made out of the letters
:i 1 letters in the word ‘PF\K'OGRA}S{«MIN/G' out of which G's and M’s and

l

ber of permutations is

4 11! =11x10x9x8x7x6x5x4x3x2!
21%x21x2! 2x1x2x1x2!
= 4989600.

are 4 blue, 3 red and 2 black pens in a box. These are drawn one by

mrent permutatzons
W 9 pens in the box out of which 4 are blue, 3 are red and 2 are black.

mumber of permutations is

9! Ox8xTx6x5x4!
= 11x31x2! - 4!x3x2x1x2x1 " 1080.

~ ; How many different variable names can be formed by using the letters a, a,

_) e
-e total 10 letters out of which 3 are a’s, 4 are b’s and there are 3 ¢’s.

“ber of permutations is

10! _10 «OxBxTx6x5x4!
= 31x4!x3! 3x2/1><4'x3x2><1

=10x3x4x7x5=4200.

1,7272676%
L | p

digits numbers can be formed using digits
|V

6 How many 7-
are 6's.

Mll 7-digits out of which 3 are 7's and 2
L,

per of permutations is = 37775 = 420.

i REPEATED OBJECTS

that the number of different permutations of n distinct objects taken
ot is allowed to repeat any number of times is given by n’.

‘iﬂl n objects we have to fill 7 place when repetition of objects is

of 3 md'ﬁlhnctheﬁrstplacexssn
ser of w ‘ctﬁnmxseeondplaq_e=n

B

wesavanese



T

il S NERY T
A ;um

s *ﬁ*‘%
e ,-*t

, b inigig

g unit’s place = 4.
ten's place = 4.
‘hund place = 4.
‘thousand’s place = 4
s numbers is
‘l‘tl.“

[
,J’~o~;

e
I.,]!_’

, ;“nmhon-!:tﬁ 15.

BN ik 5 software projects be allotted ¢, ¢
Aot llotted to the same studen. ‘8

ﬁdim«
lnhnan
! 'Mi!:ﬁxﬁxﬁxBxs:ﬁn
lllottodtonmestudentm_s_ '
Mﬁprojectstosstudentq is = g5

b=

~

‘ll()

n

Fig. 1

g linear permut

drcular permutatio
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>

‘ U ax(a- !
K —
K=(n-1!

e
1
By *

‘ , how many ways can these letters a, b, ¢, d, e, f be arranged in a circle ?
e
Jre € letters and hence the number of ways to arrange these 6 letters in a

=(6-1)!=5"'=120

f‘h'

\ In how many ways 10 programmers can sit on a round table to discuss
o leader and a particular programmer always sit together

ar total 10 programmers but project leader and a particular programmer
el ‘&.bothbecome a single unit and hence there are (10 -2 + 1) = 9 remains
- | 'u'llitlcan be arranged on round table in (9 - 1) ! ways

s i.e., project leader and a particular programmer can be arranged

=(9-1)!x2!=8!x2!=80640

Netermine the number of ways in which 5 software engineers and 6

be sitted at a round table so that no two software engineers
¥

can sit

6 electronics engineers that can be ar- ¢ .. AE

je in (6 — 1) ! ways. There are 5 software i L
.are not to sit together so we have six places >( ’
and can be placed in 6 ! ways as shown

of ways to arrange the engi-

=(6-1)!x6!=5!x6! d 7
=120 x 720 S
-86400 Fig. 2.

' '« of some or all, objects from a set of given objects, where

atter. The number of combinations of n objects, takenr at a time

#ndiﬂ'tnntthbm.tabmratatimcia

™ vk .
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n! n!
f | S— -
PV (n Ri0! = py =1

n! 4’

B —
! ("""*")”n—r,'

f“)) 2’,(‘-
ir

Bx7x6)
T :::1 =10x3x7=210

X 47 % 46 x 45!

: ; 3‘}(14!‘ 13x 12 x 11x 10!

1L



a8 ".“

. .c‘-'c,

a! T A
=4 3l(n-3)

al 4lx(n-4)

A

i
e

Tn-2)!x2!
nx(n—1)=10)(2!

at—n-20=0

8 > 20 - 20
_"? Cn02_ C'Zn-l
~ we have either

n=3,8.

How many 16-bit strings are there containing exactly five 0’s ? (,,
ag having exactly five 0's is determined if we tell which bits are 0's.

16!

& 256 ‘

ol 3Ix(n-3)!

D gy T—

n+2=2n-1 or
-—n=-3 or 3n=24
n=3 n=_8

4x3!'x(n-4)
3!x(n=3)x(n-4)!

e el

n =~—4, 5. Since - 4 is not possible, hencen =5

n+2)+2n-1)=25

& number of 16-bit strings is

l  ——e
B *Cs = 51x(16-5)!
© 16x15x14x13x12x11!

1A

rs out

t of

B = e dx3x2x1x11!

= 4368.

 ways can we select a software development group of 1 project
ata entry operators from a group of 5 project leaders, 20 pro-

of which one can be selected in °C, ways.
h five can be selected in “’C; ways.
which six can be selected in *Cg ways.

:
f




Lo e

' .m%rl' mmers h-mm-mn.n,,,
e “m time elog,,
Sy gy 1 e at all
o e A
. s h the 10 pmgrnm""'”

B3N &

'

: it BXAXAX2x 1x5,

= “‘ndud.d wery ‘.lm(‘ ‘hvr
the remaining = 10 - 1 . g " e
" pr”k'rlanu,, o Mg

I 9xBxTx6x5!
TP S 4x3x2x 1x51 =126
is not included at all, t}ey, the f;
10 - 1 = 9 programmers. “ha

" 9XBXTx6x5x 4!
4 =B T Bx4x3x2x1x4! =126
-
T . are a’signed tom [)igt'(mlu-,’,-

tha ‘ two or more pigeons.
t ,v}’ ) ¢ 9 mthgnumbers 1 through n and the,
ough m. Now starting with pigeon 1 and Pigeopy,,),. 1'; _
w%{\”‘ the same number. So we can assigy, ooign ¢
, ,\_,".] . ﬂﬁ.h"' that pigeonholes are |es. than h?l,g'i-un
-m pi that have not yet been assigneq t, , -
snhole that will be assigned a second pigeor, | Feoth

e

&‘ ‘ I'v‘ u’t
Mrpfrom 1 to 6 are chosen, then twg of ¢

n whose sum is 7.
. pers that will be chosen assigneq t, the

. that are chosen is from the same set &




‘ ”mr

R
SE ;
‘ ”?vmm' * 00 Integers are chosen, be of them will hore sorme
ove integers. When these sre divided bry 7 wnch hiave some comats

e d jntegers and only seven distinct remainders beca s - o
’ AL ; -
.~ 80 two sve integers must have same remuainder

i

ANTIOLE PRINCIPLE

e ifn pigeons are assigned to m pigeonhboles U] hav of oia ' "

pumber of pigeonholes), then one of the pigeor b " i
-* 1 W .

' ".‘ mw that extended pigeonhole priy , j
v caD Prove this by the method of contradict

than [(n 1Y m| pigeon

L !
-,'.‘pi'eonsinnll This is in contradiction 1 . - , )
& . one of these must contain at J { ! ' g
. -
.. 41.Show that if 9 colours are used to paini
i-"A‘ ne 4 ’
e |
: assume the colours be the pigeonholes ar |
to be assigned to 9 pigeonholes. Using the e led Dif ; ;
"y where n = 100 and m = 9, we have 100 - 1¥9 7 T ¢ "
he r‘ﬂl colour. Kpdl> 441 "
SOLVED PROBLEMS
ow many different 8-bit strings are there that end u ithOl11*? 3
rings that end with 0111 can be constructed in 4 steps
18t 1Ind bit, II1rd bit and [Vth bit and each bit can be selected in 2 ways
t tal no. of 8-bit strings that end with 0111 1s
e £2.2.2.2=2¢
.+ than 40 can be formed by using the

* y many 2-digits numbers greale

allowed (b) When repetition is not allowed.
on is allowed
mbers greater than 40. Therefore,

'.',m’,‘

/'.’,‘aa"‘ 2 &'
3 Ny N ”'0

mammncon-axa.m

1

B i
et &
. LS ot o
ﬂww“b-’llclﬁ.
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M r objects are to be arran

ged F!/;,j:}“

" taking r — 4 at a time=""".

i ,utu:ular objects alway®
st nmpleof
[Using first pr! bt

any arrangement

#
i -

\

-_'
&
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i

arrangements of n — 4 objects taking r at  time
fam® ‘Pr'

i
*

can be made out of the letters of the word “Basic™ !

(1) end with C ¢

;hvar

han word ‘Basi¢’ and all are distinct.

rmutations of these letters is
wb5l=bx4x3x2x1=120

h begin with B
'hﬁﬂed in only one way i.e., B and the remaining 4 letters can be

f utations starting with Bis=1x4!=24
 which end with C
y‘\’ a be filled in only one way i.e., C and the remaining 4 letters can be

qlpormutattons ending with C is |
‘ =4!x1=24.

n which B and C occupy end places
v positions in 2 ! ways i.e., B, C and C, B and the remaining 3 letters

ro permutations in which B and C occupy end places in
=2!x3!=12.

that 'C,+ "C,_’ = A 'Cr, where n 2r 2 1 and n and r are natural

>

iquatlome
n! n!

B s . e
17 pix(n-r)! (r=-D!'x(n-r+1!

n!
= - Dix(n-n! r=Dix(n-r+n-r!

n!x(u r+1)+n!xr n!x(n—r+l+r)
rixn=-r+1!




: ¥ Poy
*ﬂm.hmah of triangles formeg |, i
“ﬁuhmtﬂmch Thug, 8 [}

15! 8! Bx4x13x19)

!‘.-'&‘.- x(15-3)1 ai8-3 " 3x 12!

uxuxxa_giw
-——a—r—' axleomo 56 = 854

ﬂu-whnumbcdmwn through 10 points on o ¢y, ,
*Mﬂﬂndnlom not collinear. Thus, no lines w il logt

’ momm drawn through a circle is = 1°C,

101 10x9x8!
= 2Ix(10-2)1 = 2ax1x8! =45
2 4 _

pm 11. Determine the number of diagonals that can be drawn by . . h
'3 .' f I""EA'O.
or of lines that can be formed by joining 2 out of 8 Points is = 4o
' 8x7 '

B 3
se 28 lines, the 8 are sides of the octagon.

;ﬁ y}‘ r of diagonals is = 28 - 8 = 20.

‘ i:g 12. .MMM‘OﬂOppyd&sksofu'hthan defective. De

‘how mar 'mhmuhdﬁuﬂoppyduks?

n 'S we can select five non-defective floppy disks ?

‘m select five floppy disks containing exactly three d

ﬂmmm containing at least 1 defectiv

/l—w

ﬁlf I‘hhh we luvo to select 5 floppy dis

'\,& 2 g" ¢

 40x39 axa‘lx36x85!

i &a{§

. h'“
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» three defective floppy diskn out of total 5 we have *C
"L 4 can be selected in BC, ways. ol Dumdrbacntun
Bl mb‘l’ of ways to select 5 floppy disks out of which exactly 3 are

g BY a5! Bradx3! 35x34 33!
-a,(ﬁ_s)!l2”"35'2i'=3'/2/l’ 2x1x33!
= 5950.

cted We

defective floppy disks out of which at least 1 must he sele
e

_her of ways to select 5 floppy disks out of total 40 disks is =

il of ways to select 5 floppy disks with number one defective is

= - SSC!’_

“ " m] number of ways Lo se

4

lect 5 ““N"y’ dizks out of which at least one |8
s, .
= 40C, - %C; = 611625

9886 in their pockels Show that

on members of a family have total Rs
¢ have at least Rs. 416 in his pocket

ame the members be the pigeonholes and the Rupees the pigeons Now
ed to 7 pigeonholes Using the extended pigeonhole principle,

= o be assign
o dm=Twe have [(2886 ~ 1)/7] + 1 = 416. Hence, there are 416 Rupees in one
Wy W1 C P I%888 ma Tt K+le - 4PE
13 EKT+1 -
that at least 9 of them will

4 How many people must you have to guarantee
same day of the week.
assume the days of week the pigeonholes and the people the pigeons. Now
les and we have to find pigeons. Using the extended pigeonhole principle,

n-1/7+1=9

, ,—l)ﬂ]:9—1=8

" m88x7

" n=56+1=57.
j’lpoopletoguaranteethat at le

ast 9 of them will have birthdays in

N7 k4129 KB
C-{'[:57 &
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