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Permutation
@S =
q A1 T -

o NI G R el FeT0o AE;

o NI ol &y AT FACS AKE;

T I S T FACS ARCE;

o Ry ey @ II=E S TP AL FACS AR |

Addition law of counting
W (@I @F Bl TG m MRS TAC 9y I T GR WA G0 FS FOFONI n FRAF A
T I A, O @ G2 FS (m + n) T TATT g FAFS 09I (@Iere 4 @11 27 |

Twad 1: [t @aiee TSy Porsic sfwew sRre 4 & 57 W 8 3 & IfEe Wy
WML | ©Y 7T LT 8y VAT T 0 2 AIRIE Foote So-FG 0w vt I of el 2oy |
FATYI: A TP, ST 5, a, b, ¢, d QIR NN T p, g, r | TOAR, S 2 o7 {7 2 w7y [
@ I TG 70 4T A, ©F M {a, b}, {a, ¢}, {a, d}, {b, ¢}, {b, d} {c, d}, 9T (G 7T 6.
vy TR S e 2 W ¥R o7 e S-S stom st T o - {p, ¢l {p, 1), (g, 1), GRS
GG 7R 3.

TN 1T Q@S iy SR Y AT AT vy Aewr e e 2 e 48 S-S i eyt
6+3=9.

sfeitiar @ele ff¥ (Multiplication law of counting): I (T FIST p AT BT Tl T AT €2 @
T AT TS S @Ffo Fier T ¢ AW BT 700 T AW, ©F IS G20 AFW@ (px q)
PF AT T FA1 AN, @512 e wele f&fy | @3 [fre v3a afes woifmeaa o=y e
A | ST @ RIT FITA SO (TSN qfof N9l SEH0 IS 1 7AF ST 97 T T, ©F &
foofb FT& @@ (pxgxr) TR AT 77 FT A |
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I P (AF Q T R @ (qCS AR o iy F2ee7 |

foarg@idl, @G P @F 0 @ 36 52 52 @TS /1 W3R O (T R 9 4 6 52 #2 @S #/1e |
@Y P (AT Q (S SN &fSfG AT &y O (AF R Q@ WEAF 46 21 =R, G el wee [y
SEIE, TG P (ATF Q T R @ (@6 (3x4) =12 &I @ACS AR |

G o 1 ¢o



et Sy ffawrters T @ e

9™ (Permutation): FOETA! & T (ATF ATSIFAT FIF0 AT 71 FA0 (&G GF N7 W=7 T
I AT T ST ATOIF LT (Og O IFNT OF AFT6 [T I 2T |

n M3 foF fog f&f T 2o ate® I 1(r <n) MU & Fo aig [Jepet e " 3 p(n, r) @&t
I 4T T |

T T a,b,c oG 3 wieR | @2 3 feafoa @5, 73t wiear feafs farg F Fi orw fwmeT zes i o
fmmma-

(i) T3 foafs 3 (AT qBrEe @@ = 1 o1 /@y 1y =7 1 5 Fi7er foaqft 39 abe Arem= 598
G5 *% | QRIT, n=3 G r=0 40T RGP 72T "P =°P, = ixixi =1 @-abe.
X2X ’

(i) T2« foqs 3 (A= afeqm af a5 3 e et T4 =7 o3 eyt e 27 3 15 1 92, n=3
3! 3x2x1

G r=1 43 /A A" P =3P, = = =3 | @9- g,b,c.
G-I 2x1
(i) T fea6 3f (= alfearm 136 w5 I e fayeT 4 =70 o2 [Repst e 263 6 5 1 @2, n=3
3! 3x2x1

G =2 43 [T Fem "P =P, = =6 | @- ab,ba,ac,ca,bc,ch.

G-2)! 1
(iv) T2 foafs 3 (e efsanz foai s 3 e [Rasy Far 27 o3« [T 1A =@ 6 61 @,

|
n=3 QR r=3 4 T AL "p =p, = 5 3'3)' _ 3X;X1

ot AT [Resser (@tF (R T @, @ I @2 ey asifssar Ivee @i« «ft enes
G (IM#BT |

IS FICHIEE 6= (Kramp’s Factorial Notation): (FITT FSIfG& 25T 1 @7 FHBIRIET F@ico
1 (AT 1 *IEE T FOIE T QT JAT | OTF, ‘1’ (factorial) 6 7= &FM 41 27 |

=6 | (@NY- abc,acb,bca,bac,cab,cha.

@AN: 41=4x3x2x1=24 31=3%x2x1=6

nl=nn—-D!'=n(n-Dn-2)!=n(n-)(n-2)(n-3)!
=n(n—-1D)n-2)(n—3)...... {(n—(n-2)}{n—-(n-1)}
=n(n—-1Dn=2)n=3) .. 3.2.1

(a) N YT [feg I® e r RAUF ¥ 9 T e [y
"P.=n(n-1)(n-2)n—=3).......c... @—r+1)

_ nn—1)(n-2)(n—3).... (n—r+1)(n-

D! [+ @ A (n — r)! AT @ ]
(n—r)!

n!

TRRA 3: EQUATION *[ (07 RGTET STFe (0@ (0T FORTE! *[% (ofd F41 T ©f fefyy T |
IAAYH: EQUATION *Ffore 85 orFq oIt | @3 80 S(ad 7_Faib e W (N6 [T eyl 21
’ p, =81=8.7.6.54.3.2.1=40320
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e 1: " p, =n!
eI r = n ZCE WA (i) Z© A2- " p, =n(n—1)(n—2)(n—3).......to n factor
=nn-Dn-2)(n-3)...{n—(n-1)}
=n(n—-Dn-2)(n-3)......... 1
=nn-1)(n-2)(n-=-3)....... 3.2.1=n!
~'P =n!
e 2:'P_, =n!
o "p = n! _ n! _n_!_n'
(=D} (a-n+) U
P =n!
n n— : O0l=
e 3:"P. =n""'P_, S 4: 0!=1
|
et "P=n""P_, m:wwﬁ,"ez( a ;
n-r)!
. (n—1)! .
-1 -(r—D}! Q2 F =NIH N7 AT
_ n(n-=-1! "P, = n! :n_!
T (i—1-r+1)! (n=n) 0!
N =" [P =n!]
(n—r) ' 0!
P =n"P o=" =1 0="c1501=1
" " n! n!
n n—1 n—
Twrea 4: e e @, "P="P.+r""'P_
sy RHS.=""P +r.""'P_,
_ (-1 (n—1)!
(n—1-r)! (n=1-r+1)!
_ (n—1)! (n—-1)!
(n—r=1!" (n-r)!
_ (n—1)! r.(n-1)!
(n—r-1)! (n—r)(n—-r—-1)!
_ (n-1)! {1+ r }
(n—r-1)! n—r
(n-1)! {n—rw}: (=Dt n M _up s
_(n—r—l)! n—r n-r=-1! n-r (n—r) ' o
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(b) A2 p T f&Fos Tt Qg @ 1 TS f&NeR T4 (T Ao I, WUF & [
e T, @ (p<r<n).
T e, N RGS et zre [WME p sias f&fes 2 0 A T | W08/ (n - p) AT

ST RS (1 — p) TRAF &1 R KT 109 a1 =T 6 "7 P, RS KT #i1eat AR |

SRE, p MAF [WME & @ o7 @36 [eavar T, oy S e e @ (- p + 1) &
oI & oIS SIS W@ (r— p +2) IR IR GO p -OF &G AT A&, AFE |

- D ATE WS fGRRTE ST @ (r— p+1),(r = p+2), v e r P, AP |

oA, feoeefa feyer syt =" P, <P,

w5 120 T wFaeE 5T Fw Fewt [aner Wt 26 [eiw 38 1T Sege AT of faefy
T |

sr: 5% 7Ea W 2fF Ko 78 o Reve et *B 93k /e (12-2)F 3 10 w57 o 36 7

fovcar fasot eyt 0P,
- 126 37 e 5 o aits sidwr 2f6 [eeiw @ T=ege AtE aFer [yt e

| |
="P,x'"'P, = %x% =20%720 =14,400

TR 6: (i) 7! (ii) M3 @3 T foyefay e |

I (i) 7!=7(7 = 1)(7 = 2)(T=3)(T=4)(T-5)(T-6)(T-T)!
=T7xX6Xx5x4x3%x2x1=5040

(i) 5 3!=(5x4x3x2x1)x(3x2x1)=120x6 =720

Trrgge 7: T B =1X'Baneg B @ Wi ey Feee |

TG: e e, "B, =12<'P,
=n(n—-1)(n-2)(n-3)=12.n(n—1)
=m-2)(n-3)=12
=n>-5n+6=12
=>n’-5n+6-12=0
=>n’-51-6=0
=>n’-6n+n-6=0
=>nn-6)+1(n-6)=0
=>m-6)(n+1)=0
n—6=0 9 n+1=0
=>n=6 QA n=-1
N 37 N R4S 20O 2T 9 |
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.n=6
TwrRaet 8: T B P =5:1227 wtq 1 @ Wi fae e
i ored e, BB =5:12

(n-=1! : (n+1)! —5.12
n=-1-3)! (n+1-3)!

L (n=D(n=2)(n=3)(n=H! (n+Dn(n=1)(n-2)!
(n—4)! ' (n—2)!

N (n—-1D)(n-2)(n-3) : (n+Dn(n-1) _
1

:(n—l)(n—Z)(n—?,)X 1 —5:-12
1 nn+1)(n-1)

=5:12

5:12

_(n=2)(n-3) 5

n(n+1) 12
2

n —5n+6_ 5
n’+n 12

=12n* —60n+72 =5n> +5n
=12n* -5 —60n —5n+72=0
=7n*-65n+72=0

=7n* -56n-9n+72=0
=>Tn(n—-8)—-9(n-8)=0

=>Tn-9)(n-8)=0
o 1 —8=0 W Tn—9=0 =n =8 weI n=%

n a3 SYPIRHA RO ARCI | ~.n=8

(€) p MUS &AE AW I8 I 1 MRS fEREE Ty (A0 ArorRT < f&fwor Ser [Rewisy
e @Ry p RS &R @I RUIeR Teee 2 71 X9 GUF QUaICT T8 ST S4B (1 - p)

T f&fT zre |, e fafet fee et s wace 23 | g e fapet stenr=""F,
Twiead 9: 86 T¥T uAF 13l M FoetEr [ReyieR T 26 [eiw 38 vl Sege AR 17
g 8% @ wexy 26 [eeiw 3@ ! TS w1 AFCE wkf*(E g AT (8-2) T v 66

!
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(d) 7R o 77 @5 <@ [eueT e 1 sRee 989 T A6 9ae e e sra ey wace
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TG e, feefa RemoT s X 9t (@O @30 (@0, W p AT GFSIOI I FoF 20!, O T
TG 2Tl ARTST FCF p! MATF T [RAPT (o T (@@ | oW, TN p! OF WO I AL
TOF T, O3 x x p ITRASF [T e A7 |

SRS, AW g RS OF SO ¥ FOF T, OF GO (15 RIEH rerals (@ gl TR T
=T e 11w |

To9d, AN p MAFT 4T WO I 8 ¢ LT I o I¥F NI Fog 2, O(F T x X plxq!
TATF /AT AL | AE, I, RAT 9F TCrelT I FoF =, O AR @6 xx px gk ! AT
/T 113 |

QYT FTARTAT TEL Tod, T(eT N MRATF I8 (0 IIANA W [T 712470 7!

LxXpXgXrl=n!

| |
o9, y=— = e, [T Aea =

pXg!xr! pXq!xr!
¥Wizgd 10: COMMERCE *f53 736 (& T &ai [ifeg I Aeiar qw o fefa s | oima
FRAFTENE 0@ 0 SO KT T A GFR FRAAGTENE Q0@ =1 ({04 PR [T F4T AR
o foefyy w5207 |

IANIYIN: COMMERCE *fore (M5 86 3¢ =iez 9@ ey 2f6 ¢, 26 M, 26 E, 16 R w32 16 0 =itz |
T T2, (W6 3 TR n FLAF, C I A2 p AAF, M I ACE ¢ 7AF @32 E IS SR, AAF

| |
TR, (WG =T ey = - 8 5040

Pixgixr 222!

COMMERCE *®f5t® O, E @3¢ E, 36 w53 =iy, qitwacs @i 3 e S0 @ 1A =7 {C, MM,
R,C,OEE} 65 | «¥ 65 3tefa sty 2f6C, 26M «ae sy aefeten fog |
6!

Tedl, I foafs awmwﬁwﬁrmﬂxﬁz' '2' =180
IXZ!

w4 fofo el fremms weay e tofa v = %:3 ST |

TedlR, 9 foqfb @@ N0 67 (B KT 72257 = 180x3=540
TS 90 T @0 [T 72y = 5040—540=4500

(e) IYG To< <@e Rt et 1osrars ey <@, e @ o et e fafy sace
2, T @ @A ROER erers 3@, AT I 736 =e A 1 s [fey 7 =
TRATF AT FIF TS FFNSL 7 F1 A 12 Feefxy Regiong sy |

2N AT N IR 57 AT AW IR 2R FAG 270 [ 79, "oy gabe 57 74 W 1 &0,
(AT TG TEL SN AR T A |

wOUT, AT TG B (NG nxn =n’ I 779 0 A |

TSI, SO F06 1 IR THCH 79 N AR | S04 &2 oG B0 xn = n* A 77 41
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TR 11: GRIE TR ORTE 9 »R@ @1l AF | IW (SF *120ad Gl axaeten sos {2 =7,
TR & AT TS G (BIRACE e (Req AR o el e |

AAIT: (ST *12FF GRTPE T9aeE SAFRFE, Jodr 5 TF[FE MR ST &t 03w 9t oF =
SRl TN A 9 T, T Glerere 797 *77 ey o =7 971 27 A6 105 == a™r o7 741 A7 |
oY o7, 8¢, N JATET TG 77 T4 AR 10T |

o3, Tl BRI AT MRAT =9x10x10x10x10 = 90,000

(f) 5@ TP @ IFCE BT 4@ n TF I§T IR 90 v& [y | fow 3w saes it awikes

emﬁaﬁmwﬁﬂmmﬂﬁm;l)! |

THIRFITR, 5 OF S (NPT ZC MIGITS 2RI (5 — 1)! I 2480 |

TRl 12: (6 (oIeT GRTT 5 & 7 dR 5 & Z@r GaFoitd PITe 20T @ 2 OF Bd G 7
0, SR ST F© AFI AT T ©f foyefzy F2oe7 |

FAI: WM 2P, 2al AT I IRt 4 I 756 39 | e fora G Fixed

7T RI& @32 B T4 TE ( QIR ZCACE |

AN, RAT IS AR (5 1)1= 4= 4x3x 2 x | = 24 T |

O, QAT IAE RAT TR @ qF [ | Jeare 5 o 7@ 56 3T 71 o
R =(5)1=5x4x3x2x1=120.

o, BE-TaInd (N6 I Soirg=120x24=288(

TWIZA 13: PERMUTATION *Ff53 Ifetaa Soey REAeef oz« 2Iie /1 a1 IR o I3
AT AT (ACS A |

FAG: PERMUTATION *%f6ce (015 116 o oiite, 9 wegy 5 = @3k 6/ e =iz | @eze
FIATGTE O S SATIST TR, FICH2 A I W2 I 60 el =@ S 71l @
FACS 2(F A G T 93 9 A |

|
HSHIR AT R = % =360 f6 @392 PERMUTATION *f5 &2 @b A Ft |

- et % AT 2= 3601 = 359.

TARIN 14: T AT T § 6 ffeq = ooy 8 & argiore e Mot | § & g
8 o fafeq =iy Feea fage w41 AT of ey v |
I FY FARCAT Foow 8 G iy = &y e ez 8 & g+ |

ToaR, e T Areiear MRAT="p, = 8 8 4030

(8-8) 0!
@7 T

FoRE &G T (AF ATSIFAT IO A T FA0 & T 9F I 7 Wy T I/ A
WWW%{WW O O30 [T 79 =7 |

o 1S ey I8 T 1 AT I @ N {0 KWt npy = —

(n-m)!

o e foF 97 OFH ITT [T, x =
plq'r!
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Combination

@ =

Q {15 AT SAT-
o NN O AT FACS ARCI;
o fIIT 8 AT Wy L FACO AAE;
o St WAy "C, 7 T el TS ARCR;

® SIS AN FI Of I FACS SAACA;
o NI AN AR S AT AN FACS AR |

E[E] Comn
Combination

FOLTAT T (ATF I T AAQTANS AN W07 TR W15 T 7eT (S I8 ICH) A5 51 I
SR ATOIFIH(E G G0 AN FeTl 2T |

n MAF oy I8 200 ATOFAR r AT I€ T & AR MATE s "C, A C(n, r) QAT &7

A @AM, n=>7 |

N T, a,b,c foq 3 Witz | @3 3 foals v ©iq, 12t g wemr foafs Aoy F Frerng et

(S M of Edo-

(i) T4 foa 3 (aF 3fBe T M TN T =7 O AN WA = 1, TR abe 97 ({2
TG I | G4, n=3 @R r =0 407 7@ w4t "C.="C, =1 | @ abe.

(i) T foas 3 (At AfSag @ o 3 o T T 27 oI AN 7AW 77 3 61 @,
n=34q%R r=14w@ T w9 "C="C, =3 | @ a,b,c.

(iii) T4 foas 3 (2t afoang 73l Fe I Mo ST 6 = o e ey 79 3% 1 @i,
n =739 r =2 40F AT HLT nCr=3C2 =3 | @9: ab, ac,bc XA ba, ca,ch

(iv) T4 foaft 3 (At afsars foat a3 e AN S 2 o7 AN A7t 77 15 1 @,

n=39aR r=3 q@ M@ w2y "C,="C, =1 | @%: abe.

RE.: TEw @, INEEE CF@ (FIENG GFE (FI I (77 T ©F [{Eava 340 209, @ I@LETH
@0 AT (FET @Y AT AT O [R5 ST AT A | QT AN 6@ abe, ach,
bca, bac, cab, cha T 15 |

s eyt "C, @3 Wi e 4 s ey fafmt ar 8 (@ afeqm - s &t @ 38 o
TOGTE! FAACIH 20O AR, OFF 7L e, @A n,re NaR n>r

N T2, el et sy C, erere ANEeT RS o fog f&fe et Sitg | @i erers TR
@, M G TE SIa fees Ty - &R A I 1 9FA " C, IRAF AN ZCo A (W5

BTG o 4871 ¢q
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RIS AN |

-n _n —_—
SO xrI="P o=

N=F 2, (i) (A A1E, "C,

n! R

(n—r)!

n! n!

n!

r=0 T, (i) & AR, "C, =

rl(n—r)!  n!(0)! nIxI!

n! n!

0l(n=0)! nl(0)! nixI1!

TR 1: T Aifers e @t St A9 & 10 (6 2% Toft 341 2= | @3 10 6 2%
QATF @ (FI-AC64 [FeI 7 G5 & 415w Fa0aw ©f ey T |

RIRICE

10!

10

_ 10x9x8x7!  10x9x3

=120 T |

TTT0-7)1 TK3!

 3x2x1

T@®: n AT [GHER p AT G0 qF eFF, IS Gl fog foF 2@, oit@ r > p ROS

D
) W )-RQUT = nipcrfi :”’Pcr +n7pCr71 +n7pcr—2 +—— _+n7pCr7p

i=0

BRI 2: ‘THESIS’ *F6 © &FI6a (N0 31 Tt of el wee |

IMY: “THESIS’ *f5te S Wity 216 «ae &=y 416 3 fog | eifeana 4 a¢f ez «ifde B ==t srean
= S TBEE I I AN AT +115 S TSEE 7 AN 77T 425 S TR T AN AL

Rt @ TR o AT

&

ISRl

ST

>.

@ e Tg-wE zre afedw ama FReTE
TR FRAT IFEF WY T [feg @

O IET FEAFOCEF N AT IITANT AF A
N0 SItia (@7 21 (FINGeE A 2ot o [{ego=r /r

TR A AW QW ATETFOE O O a7 IO AT I TF ©Iid ATOI00E @
TIEE 9T G0 [T 90 27 | RERTAR I G0 AN I 27 |

R, |n T RSy 3@ 20e r (r < n) MGF B N MAS [feg @ 2o r(n > r) W7 @ (@ a4
0 e eyt sieanr P st st

©.  |[RUICT I 932 I@T I T3 [[RCIBAT T PINICICH (FIETNG €S (5 1 2F, ©Iid QI 9 |
|

8. |72 1 SrelieS Ao SETT SAME AR B2 I STOIfE ANCICH FAGT SAMIT AL Z0o #A1Ca
O | I | SESSITTF QA A0 4B SHAMIT %A% J0© T |

¢c. |RUCR (F@ AqETe  GIEST =0 PINICReIE CFa AYRTS PIEd== *%h 99%© 27 |

GIR© A |

FAF[EF AT (Complementary Combination): ,3R¥F o fog &t (AT AToFaT r TF &
e oIf6 T AL, , AT T (A TSI (n—r) AL Tt e aifFe et ey A

wdte, "C="C, _, , 9% FAT*E F¥FF AAH I = |

Iz AT Heeal (e A "C | =

n!

n!

n _n
Cr

ZTfE oy

(n=r!{n—-(n-nr}! B (n—r)!(n—n+r)!=

(-

Bl e



e T ffqwgiers R 8 ST

wgm: e v 7, "CA'CL=7C,

!
et LHS. = "C+'C = ——+ n!
rln—=r)! (r-D'n-(r-D}!
n! n!
= +
ri(n—r)! (r=D!(n—r+1)!
n! n!

cnl=n(n-1 1

r(r—=D!(n—r)! " (r=-D\(n—r+1).(n—r)! [

) n! {l+ 1 }
(r=D!n—-r)! r n—-r+l1
l il (n+Dn!
B (r—l)!(n—r)!{r(n—ﬂ—l)}z r(r=D(n—r+1)(n—r)!

(I’l+1)‘ _ (n+])' _ n+1C —RHS
An—r+D)!  A{(n+1)—r}! T

*[SqIe 7T (Conditional Combination)

(@) p T WME I8 T2 @S I , NATT (OF 07 ¥ (AT AR r(r 2 p) MIF ¥ W@
oife® T w2t = "7C,_,

(b) p TS 8 1@ TMIZ SR A IR , AT o o ¥ (At afoqw s ¥ i e

e wegt = PC,
BRI 3: A {H 6 Wl (WG ST (AT N0 F96T 20 T | @3 20 T (RTE (AT [Pgrsy
(A G5 11 & (N5 A6 T NCLF—

i. AT @R SIfIT THI A2 TP U |

ii. 5 & RO (AT TR0 FACAT ACET Q6T |

IA: (i) AT G OIS TFAE T TW9e AR | Todr, gdrel (=7 & 11 & 7 vt
oo vt A, 20 2C L, ="C, =4862( T |
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