ombinatercs -

#Lym Rale 7

Let B Ba, .- ,Ep  are mutually exclusive esvenks
@breb  can  happen rn el,ex, .- ,en ways tespects
Vﬂ/’a > then no.of ways 1p whrch ‘Eioer Ba.. ot Er
can happen 4 @ifea+ - ten’

® e

O CFEi or Ba or - - or Bp)=(ertext cten)
?
noref ways-

: H Product Pule =

= Let Biafa..-, Ep are rndependent events which
-cab. . happen e ea, . en _ways. respectvely , then
no- of ways in whrch "B apd Ea and - and £

-2 can  happen 1's @4 € .. . en

:, @5 ise VDA(E. and Ea ... and En): Cetea. --en),
: @1 A y;a:'r oFf dichnct dice were tossed: Mo of ways
5 4 we get a sum of 7 ov % is what ?

: = 5o 8. @ 3145, (4,3),(8,2, ¢ en}

I 2o {0, a5y Ty, T

— no. .o toays fo . g
e i o SRR T 5 :
I L RS U




Y sarme rlrr: 15 “ﬁn <o }uw{v Then I
@‘w'pnl PRATRSAAS I s o (6 1)
T
* Ip the above <xample, (F fhe fwo dice are
rdenkicols then the teqd- po: o ways is

sios @

92 How meny femary sequences of lenghh 5 are
possible € C a {emary eequesce can have
3 drgits, o. 1 and 2D

* Length = 7
sweys swas Bwars
X x % X x
3wy Fway s

In  the sequence each digif we can Chose in

3 ways.

By product rule, the reqd- pe of sequences orc

5
8%:  ag3

@3 Moo many tnitgers bet® (0% and (0 bave B

.. he drgits other than 0,2.5,8 ¢ =

4

7 6 argit fotegetr 4

. gways (ways Gways (" w-w ey s. b
ﬁbm.gvg» @t —(®) % » I ‘

o

Smaliet 2. 2 o o . .0 ) ;

brggest. ™ & 8 g e 8 -




By preducr rule

poot degks s 8% (0P
ol 3072

VU Lk We have & different Cpqlish movies, 8 drffoem
T*J\(q:a g\sovv’&? ard 1o diffeeot Hindi rmovieshHow
mang “we can chose 2 movies of different
languages ?

k] - LET o TH. oz._. H:E._

- (6% it CREDR Gl N
- = 8 + %o t+60

A = |18 ways: .

e R smany infegers io the sef L2835 -085 1020}
- have .dishnct drgits ¢

d . i)
% ox o - 8
Gwgs  Gways
(Pe®) Ccany o

but fhe one 1o the

RNX  gegr gy e

i
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Requrred po. of integems = 9 9°C9) £ 3:¢3)(F)

= A

I

T8 How mong integers are there o the Seb erth L
a1 least one digit repeotrng * L

set 4 L 25,1000

-
ai least ope diait remaeing

T 10900 C o gngit repeaied)
£ 160D - 738

[283]

$E How many Gdligif iolegers are there wih drgit 4o

6! oppearing  exachy once 9 =15

7 case-] T H ihe hrst drget s 6'7 i N

e RN TR U =L

Glents IS Goscuys. S

o then each_of. fhe remoining drgits we Can chose 4
wlnasdOsays: —4




eage T 7 I the Prest digit rs pot 6

X X ox x

2
ways
thea First drgit we can chose in 8 ways and
otgrt 6’ can appear in 3 ways and eack of

the remarning fwo drgits, we can chose rn g ways
by product rale .

exax gxg 194y 7

"By Sum..rale, the required he of drgits.

= 729 rguu 3] e

R, Suppose. 4 dice coere fossed[rolled , than  po. of

poseible. outcomes ith alleasi one die. .shaws a
2 9

7 we . @l frnd ot po.. drte n whick po. die

shows. . 2.7

s mweNs  guoys | SWeys

% e by

= R,

VApd S el T het

G dice are

i i i e
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Y Reqd- po. of owtcomes = ~
=611 ]
@-5. G b a d
ppose pPlagers re enrolle ‘2 & singles |
eliminabon  tennis tfournament How mang  moaicthe |
heed fo be copducted fo decrde the wrnner. ! i

7 EBach malch eliminotes o player =

“ we hove @ one-one comespopdence bW 9o

of matches and po of losers ,5Mmce we have il

1e  eimioate (p-P ployenrs,we have to —f

srgapize | (P Motches SnE

. A ¢ A has p eements-How mony aayr we .
can cheose Subsebs P and @ of A  so fthat
PAS s emply seb

7 Fach elerment oF A can appear ke ?

.y the eement Mmay eppear ia  PCO
M the element  may appear o

W) the oemert  may appear fn

e, 540 o s it

e o oD b




S1% A Pt salad tan be made wsng b leask
one. of fhe fruits » mango, Apple, Pincapple,
wajermelon and banmapa ¥

=
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# _Permatabions

An  arangem ent of @) ordered Select® of ebjects
js called o pematation]

i

|
L

I

fr ¢ab,cl
ab | ke | @c . )
ba cb e tepekition b
aa bb cc repikhten.

# Permutabons @l repitifions T

(

<

o = N
Pcos P

q

= no.of permutabions of 'n' drstinet objtets
takig fiaken k af @ fme wlo repetifions:

1

€p-1)-CN-) n-(k-13) >

NCN=1)-CN-3). oo ~(P-(k-t

®on, =

n -1 CP-3) Co-0e-D) -
% 59 o x ~
14 and ard wth 4
g objeck

M N

o
LN
I
.
i\
|
|
|
2l
g
i
3
J
a
Jt
-
2
7
J
i
]
Pl

1 -5

®

b n Dp; = NLP-D D=2
s
D PRR=DE oxd o on:

ek

{ =
Pis
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Hoc many  ways & . drffeent persons cap it in
& reomu Crow) 9

= I 0 s = &5 "1

EPe = 6] = i‘m._

“Required no.of ways- 6P = 6! - 720
| %12 Hew mang. ways.lo arfferent. books can be
drstrbuted ameng 'S persons so that po
persen. can foke  rore than ope book Apd max.
it ro of books ore fo be dishbuted. 9

> 5P = ISR 14x 185 12 x1]

y Sl How mang ways 5 boqs and 5 qirls cen st cn
X - @ row so fhat heys and girls should .SrF
L Alteznately. @

o o un B
‘Bm{a I




lGeCt AR T
odd  purmbered places € G

5] woys.

irls

even pumbered  places © Boys

51 ways

These fwe  cases are mufually  exclusive

exbawhve,

By su rule

teq. no- o wayes (51,51 +esls])

< 2818, ) - =UALR

°x120)

- 0% How many woeys 5 boys and o grrls
boys eap sit

LA @ 2w so that npo 2
wbrole @

P2 oue _have. 6 pleces

amo g - fhe

for the Gheys fo s

“ Boys hcan. &t r'o 4p,

beinlbimeebion &

s ey s:

¥4

and

girls




corls can gk o TPs

waye
tolead .teqd. ways =  5psx 6ps
= 5lx g
- .

“ lseueeT

3019] &=12

815 Mo ef |How mary . Signals can._he generaked

~oang 6. di flerent colored flags 250t any pa..of
the Plage can be horsed at a hme. in a roc ¢

Sy 6pa B Z Y
= the required no. o mgnals

= 6t 6Py .. +6Ps.

= ¢+36t |2 + 360 + 720 t 720
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#_ Permutabon in a _orellar mannet 7

(daken Muu{ a
tumber of permcfations of 'p' dis #net objects T _I®
aroupd a eitde G (N-1D)

r-3 o O

Q

50 .(h-Df = 2L= 2 ways —1

816 How mongy ways 5 boys and S gials e ot
around a o'rallar table so  thal boys and gis |
- vhould . ¥ altesnafely ?

-
&5
5 Boys can st ina
dnale i BDL= G

ways: 84 4
83

Grs . con St o 5] ways: ; 4+

. - 4

- s s

g
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Omate*®. pumber of qerlands crtcklaces) possible with
. b different colored beads is

(-1

R
= OO

: In. cane of pecklaces, the abeve {wo comprim-
_ abions. are same.

™ Permatahions wrth _repetitions
. U tmik) 2 po- ot perm utatrons of 'p' drshimc
abjects sfaken 'k’ at a hme- wrth aplimia
repetitionps -
@ A oo = nk
- . PwedS puoos - - - e
)
R S e POPT: o 2
f 2 3 t

@17 How - mang  Siletier . permmutahions. ate. possible
@tth lethens i biand ¢ £

gt o of..permutatbions




z 95
= |5uz 7
N diffarent —
F& How many. ways we cap drsibufe 16 "books 1
among lo persens: ? |
L 1
B B2 Bz - Bis 1

| Q@13 How many ways 6 children ean be admilted
+*

to 1o arfterent schools © nea

= 1 lo fo to o o
G P 7
C Ca es 4 (s Ce.

s
i
s

objects are olfke , '\Pa’ objecks are ollke and j:

Mete >, Suppose we have 'n' objects of whrch o
oo Dp'.objects are . alike s then

f.n_ objects taken aw

"o ad_pemmutations.

oot a kel
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5

7 9% Hew many 10-leter perm utations are
possrble @ ith fhe [etters {a,a,b,ub,r,c)n,c,er}_

) tf au  the letlers of the set ore wsed of «

) brme. 9

) T the requred pe of permatahions

B Py b

) = ol 958 x7 e 6 6X ¢

y ap.al.ali T ppat s

) = 8oxuynps = [(2600
i 223 How mang diffeent messages of length 5 can
be sent @Mh 8 dashes and two dots f an
the 5 symbols are cused of a h'me?

s Requw't ed bo of permutattons

3 50 5xgxal
sipap BYEN

@R How many binory sequences of [ength 1o are
possible . with. .. &1z 18 .on duie-Forar. e 05 ety
i? an the loibits are Caed ato g e

< tol ,'0”9}“81:7 6T
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Coin 18 fosced lo frrmes Moo of outcomes

possible with 5 beods and 5 fails % what t

BRI ET3N

51517

32 How
be parted So thak 8 ate im blue,

brown , ‘apc 5 are In  white oloe. 2

= ol 1530§

8l 2l 5]

(ordered, portito ns)

many ways 1o office bufldings can

2 are In

Hoe many ways lo persons can pe divrrded

infe 3 teams Sa that frrsf heam conssts 2

members, 2P4 feam canfarns 2 members
3 jeam copiains 5 members €

7 PRequited po of woys

= et {Ee»]
Als,

3. 2. sl
0.4 ( Unerdered L bons) (Mo frstosecond
) =
. " How mon ways 12 persops
—dtwded _nto .5 feams of 2 tach. ?
_ 7 Requred pe of_ Woys
<4

,_

&

apd

team)
@o be




(Unerdeted )

#  Compinabions

An  unerdered selection of objects ps called

aeormbinakion”

ot Eq/bld

2oletber tombrnations » LA}, 1bef Laic}

* Combinahops eithoat repetrhions =

Nce = CPK) * No.of combrnahons of'n'
drskoct objects 4aken 'K at g frme. without
repehhons:

l’)Ck - n:en-1.cp-2) O -(k-1))

®.0 begiant

P " NPT T —




2%
W Pcg = n-Cp-1) (n-2)
+2. 3
B il
® NCo 4 PC1 + Plat - F Wer - 2™
®°l.... How many. ®ays ©e .can drstrbute

books amonyg 1§ persons so that po  person

ton take (nore than spe ook ¢

b
persons. we can choose .nKC/OL

&l
7 Requited po. of ways= ey
!
. ™

Here, cmc cap Select the books in ope eoy

wats:

and (ap alse drshrbute F 10 [ way.

92 How many ,bn'na? Sequ ences of lepgth 1o ate

- fpo s3ible with exqug 3 zeros !

7 e 18 mapd 3. 05,
L i

0 30 <X e x

o

i it 3ok

T the beddence, o  pave
porhons ﬁ’"'"j"éuhg 03 zerols .

ara,%m,

to select

o 6 rmilar

.ﬁé:ate, only lo persens coul get beoks. The

s

|
)

S

[

|
N

e O U




L) 3(

AT 13 var

. 2% it
1
AN et ) ~
=
Required . po-of Lmory o
logg f= e
= Joxgxg
I%2 s :

= =e ]

bmand sequences of leugth to
no fwo Of are

@‘3 Haw man
@ith ma%z b

Consecutive ¢
=Y trreey cene
i 3 Gl IO
i // / / ] ’
zeros cam appear
Mo L»'hc"}j Sequences =  TCq,
a7,
y 2. 81
\“q
fast| =
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Hoca ..many 5-digit yofegers are poupble 3de
i 4hat in each of these infegers semery drgrt b
reater  than the drgrt on its mobt £

7 To meet the given tond?,we have to

___ those 5 drshnot deamal drgits apd then we
— . have to amange them (rn decen drng order

“Pequited po. digite = l0Grxg
=[]

Q5. Sappose b ceuples are (o o party. H each
persor shakes hands with every othew person
except bislber spouse > then po. o diffecent
handshakes pesesble I'D the party 1'sf

7 20- persons
Mo .of bhonds hake postible ¢otth 20 persons

= 9ng, =

. llwera person does pot shake hands wrth hrs[hew
5Pame "

‘total me-ef bandshakes =

SR e R
12




b« ba X

e B
= {20 (N-1) (
86 Mo mang weigs Siw persops L dibied,e. P
can speak at @ cenvenhon with b ﬁpeak,'ma otes
A
N -
b 5?*““'”8 after @ 9 b should not
speale befare a.
E . | &) 3 a 5 6
The specches o q . and b can be. orrangtd in.
8Ca ways. becaute we can olloks 2 slots in
~ 6 ca wags. and . the rematoing 4 speeches cor
| be amanged vo_ YL waqe -
g B
. Pequired no of ways = 6Cz x4
= GCa¥3!
—t
) = lizo
8,

Hoew many ways o mCQs  whith ¢ choices for..
= . Cach question  eap be apswered so ihak exacky...
rin 3. aAnswers gre comreof 2 2 i

i T8 queshons  can be comectly wpswered
Eee A S e
b "
: 3 4
H 1oy toxdxg’ . T 2a
) =l o iy

ETICY] k]




Ty &Y
J
and ale remaining 7 queshons mest be 4
wropgly apswered: This can. be o 37 weys 2R
=
By produck ~wule 2 |
S
locax 3t = J
=l
B Hoed mang . ways 5 o of o persens can —_
8t amand o erredar fable ¢ J,
I
7 We tap select 5 persons fomm o i 195 A
oseef - Ll
: -
| And those 5 persons can st oround a eraler .
_dable o 4l ways- I
) a-
Required no of waye= 15 4l it
i
¥ s S
= [oss| £l
L
39 Hoeo .many coays can we seieck a comitice of L
5 members: out of 5 men and 5 wormen ’JT

s0 that ot least | women 15 included 0 the I
cornittee -9

F L BCys 5O 4 6C5.5Ca t 6C2.5Cs + 5C St SC5_L

SRS

woman .7 com&a(l!atn"

i

e gt

&
=5
"Ps woman. seleated. ‘ /%
A




MNe. women selected =all men seiecfed

= s oy

and  fotal are= 195
cab least epe women Selected
& locs - 1
= T2s51
How  man fectangtes ore theze v'ni.a. chess-

beard which are not squares 2

A

fal

. The

i =

rectapgle con be formed by ang hwo honzen:
[0 es, and. ang. dwe Yerhcal [mes-

chesspourd consists of 9 homwptal emd 9

Neeheal lines-

N

g eluding §qu&r€8)
of rectangies in the chessboard . 3Ca¥9Ca
.

= 3¥36 - {2gc.

Mo ot squm'a fn a vhe;»shaarwnre’

e

1R i +<s’“+>‘_ ‘t‘,>+
©) (7w7> (ex

Ykl o
i i e

21.).
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26

= Deeptd (204D

£xox 7 | [E4] squers

total po of rectangles fhat are Det seuares
- 1286 - 200G

- Tiasl

A robot 5 placked at0(@) . Af[ln each

paths ate thete M (Ci0) o 5357
il the robot s pot allocwed 4o wie the Une
segment joining (23) and (3-2) ¢

S (55) @

(e
|

"
gu +
low-ed).

dve x-adT
aperakion, the robot can reeve !upil to the nght L~
or. f.apt up C fve N- axts). Heew rvm/:a ditierent

(20 D
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Fach path cone'sts of 5 moves aleng - aws
\ and T moves along Y -axis

) 4 the poof paths fem G fo (615

3 = ho-of brnary “sequences possible ¢ortia
5% apd 5 Yk

= locs

) to-ot paths from @@ fo B5) via the line
o Segroent (R 2D #C3,2) =

- “Ca » BCqy .
260 paths.
)
- " Peqd: po. of paths = total ne of possible paths
X = paths viali@a hisia)

> - 451—4o=(7¢_§

— 812 There I8 t2 stahops on rail-line . How many
@ays  atteatn an stop at 4 of Ihese. sfatens

- so  that no two steps Qe Copsecwtrva Stakons 1t

T Lap ws denote the slatops  tobere . drain .
Ctops by 05  amd the othew stakons by i

then Ihe requrted. pe.of wais

Die- of binary sec. petirhie wrlh 815 cncal
b .25 80 that _pe foo tewss acre Copsciufive




23S

o '3*1_171-17(—-I—!‘/>\5""“

o )

o i

9 places ‘
= gCy = [ lﬁ, warys

A Combimakbons ooth _Repetihions 7

Nemsk) = n\/K

po.of cempinations of o dish'nef obyects
taken ke ab aflme writh anitmited tepations.

C K can be ZB).
the po. of w‘,5(5= Cep-r+ksk)

= po-of o we can dishbate K 'smilaz .

balls <nto 'n' numbered boxes

P13 No-of ponnegakhive votegees Solatons fo the equ ahon]
TR e TR S TN S )

krlo, P

Fiixab®s tutxg 2lor

bmary sequeces (bt otrings  Posirbie Sl
3 and ¥ ob - i




C Ch-1tk, k)

214, How

bools

among

1]

N ook) = C

mang  ways

7 Requited no. of ways =

89

Ve -
Lz

w2y

we can dishvbate. to similge

5 persons ¢

N CShi0)

-l $k, k)

\ebite) = CGud@) = 1ac,
7 S othey . acasizedax l'—maj
ey 2 4 -~ i
@q)g How  many ways . .twe can diembute 16 himiar
balls 0 9% bum bered bowes ¢ 30 that each
Te avshng%muu
% S bn'm contorns. at [east. ope ball .
b =) Te meel the mndrhon, led an Pq.‘ ome ball o
4 €ach box. fn IPlY ope  way,
(2 By Ba 82 by
— | 1 J 1
q 1 5 '
—i 12 bal]s;-wesrcan .drstrbute ioto

NP

00 - G5a 4

Gsay

= [ass]

T 0 CLlm1m0,13)

<
0 mdhndun )

€5 125 ways.




Pa‘m(,u ‘4@‘ =% 90

2

Same as previocs example pow.
RGeS Sig | SRS

VCeg)y~  CCe-14D9 € Crys9) _?

T

= [T2002 N

- N

813: Mo. of temary sequences possible with. 6 45, |
€25, and 405 f so that cackh 113 follocved _|

ba ! ‘,

Copprdee & pairs ‘ol 1F2 . Mow cwe have

7 ploces among fhese paits Por placing fhe
4 . os

the. reqd- po. of fermary Sequences

T

F NCT = ¢ (o0

: 2 1
R z 10! lo x3x8% 7 e
Glx Gl T _ 6l fvaxx %

)

9:%.  Suppose A queshon peper bas (o queshons
v 30 mazks . The Arst queshan showld ca S
gra—merk_and each ot [be rem. quests cary af -
R least . 2 matks - Hoco mang  aqs the ‘narks - can A
Slbe' distib uted among the' to. queshions sulbjected if—
fo abeye Caad %

“uimu‘m\tma_‘;w:“m‘ 0 ey Wy g R

g g 7 boats.

iR \/(av'ﬂn cC s,

V5
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21,

' 1)
gcen A0
Do _a oo tof
SO @0
& Ty
To meet the diven condrions ,le} wy allof

& meodls. fo twt quest® and . @YD 4o
3 quest®s

%0, we are left with T marks apd to ot
among Jast § quest®

“Pequited po of ways
= ~Ne3id = CCLs,7)

Suppose 1o persons are 1n o casfeen which
offers coffee, fean and pe Sioblgw many o ays:
they can order H\en: Qlunks ™ <ach  person
can seleck 9 wanis OrN ot the 2 dnnpks ¢

- | o K
RPequized ho. of [ i ,‘ - ;
Grdexs " , I {
l
= Yz =il
= CCl2d9) = g 6s.)
el o=




2

M Pigeanhole _Prmcriple 2 "

If p s the average number of pigrons fer «
-~ prgecohole , Hhen -

@Dsome prgeanhele contains at Jeast r” prgeans i
|
=i

$) some prgeen hele Canfains at most Lal pigeans.. )
|

S0, e} Jo gpigeans amd G pigee nhols

Q' Some. pigeanhsle tontains

b) some pigeonhele coptarns af most LAJ*Z pigeal

Hhen A= n-H v+

ral==2 LAl =1-
piggorile poinc 4

BH P-H:P » Some pigeonhele Conteips of |ea3r Jr

i

0 prg eans:

\
|

wpfains at rmost

and.sem e othez prgesnhele
8. pigear

L
pdp¥pops




g

® 1y Gor) Prgesns are kepl in P prgeonholes,
Y then

G R 2+ 1 -t
5= =

! -
5 Mmi= 2 Lad=2
N @ Some pigeop hele Confalps af least 3 P g eons.
3 ® Some prgeonhsic copiarns of most 2 prgeens.
) .
5 © 1 kis ang poshve integac, and f KDPHI
) pigeons are kept 1o p pryeonhelessthen
[ A= En+l B ;<+ ! ‘
¥ 22, =
) S
»oo- o
: TAT = e+t
h A - .
; Laj = w.

> T some pigeonbole cantarns af Teast KN pigeom.

Y fome prgeanhole contarns af mosk ¥ pigeons.

idete 2 6uppose we have ‘n' pigesnholes sthe min..

L no- ot pigeanshotes— reqd. to. ensure: - thatrgome
b - pigeephole confains. ot [east (KEDprgeons el

¢ < (knt).




1 what 15 fhe min pe. of persops we bave fo

choose randemly to ensure that at least. to .
persons coere pern 1D fhe Same month
- D=12. mgnips. © proeonheles

Ktt= lo.

£=9. oDp-12.

SLgRID At = 110 gl

st )

1 1 O L Y 1 Y

R PT_’«?:l‘ lo
,-[E\

G2 14 Glo \eers were wshrbafed in 79 aparbmeats Jo
_ahrch of the fol ¥ are mecomorly frue ?

b

So\ Wi ALdakb\ gt per
p

&

Some apartm ent recerved . ot Jeast 9 (ettews

r 2 o
‘/“/’ Ssme apattment recerved ab tmost: Elelbes 25
i S : JT
RSP fome.. oparkment  fecerved b (cast 1o lespesd—

XSO Gore apartment  recaiyed  ab mest Tl

\/{n Some apt yecerved af [tast T lelf o




e JJ

- k.
® i) Sy apt- fecwry od ab most rofelten

= A = 2.2

e
==
Al-9 Lal-¢9

By prp oS {52 felow

©3 ¢ alsg frue coz therc ore all opts- fecervin
\eHews 777

BUD  pe-lettens K10- always hrue.

A bag centains 6 red balls , @ blue balls ;10

green bells and (S white holls: apd 20 yellow
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