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(Permutations and Combinations)

s Every body of discovery is mathematical in form because there is no
other guidance we can have — DARWIN %

7.1 95 (Introduction)

A ST o STaeh I FaR S el 1 Tk G2ohd =1 |l

I A | 4 <ok ol § 3R Yk =k 0§ 9 T o 10 3Rl

g fafed 81 A & @ien ST el © 4afs 4 fafire st

&1, for 3w, ws v &0 | sHaftem fear S o

fohell FRT o119 37kt o 39 FAfY= oh | 1 et U §) STaeRt

Fad TEell 3F AR T S k7 21 del H e o o,

3MIHT 3 ki ok fohae STHTT 1 A9 HE T2 39 U

% IR ok foTu, 379 G9ad: 99 9 fhl 5 ¥ T 999 | 3

31l Wl WY, It T9G AT I AfTed Fedg HE IRA Jacob Bernoulli
% %) g T Al o Ao o g e Wi ww A
FA H F&N T} B Gehdl B 3@ A §, TH | UE Hifetw T0F dehieh HE
9 =71, 3 3Tl o HH HI gerag fRT fom 21, 39 99 &1 SW = Wepdl| o I
Teheich, TEG3T oF 99T T 3Th! HAGS H o (-9 TRl 1 g Huifa
#E o ST B €1 vem w0 °, g6 SH fagid W foEr &, S R g deheienl
i Hed o fau srafus difees 2

7.2 O AT SMURYA fAgia (Fundamental Principle of Counting)
aTsT 3w Frfafed waen ® faer ¥ 6T & 9 P, P,,P,dM Se e S, S, |
HU B

IHeh I TEH o foq Y2 qel i o feha fae-faet sig () €2 w de
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T o forg 3 ek €, Fifer = o fog
3 Y2 Sucied €| T ThN Uh HHS
9 2 W& © T s wehar g1 Y2 ok
JAF T o fU FHS & 999 F 2
foeheq T9d €1 31a: U2 qen e & Sl
% I I @ 3x2=6 Bl 39 99
Rt 7.1 ® T feman N R

3 BH TH YRR I TH Hd
T R foar w1
I o U 2 9%, 3 @M ok fgsl qen
2 U Y e €1 9 37 oegel wi R
YR W o S Fehel € (T W 9§ Th
T ) |

Tk a& i 2 T Tt W A S Gehdl 1 Uk 9% o g4 9 o 915, T @H
o fess 1 T4 & 3 f9=1 qloh €1 39 IR 9% iR @M o fesd o Sigl i e
2x3=6% T ¥ Yo IS o foIu, Tk UMl i sidel sl T o 2 9= adies €
3Td: T GRI 7 TSl 1 Thel o 9H o $d 6 x 2= 12 f9= ol 1 Ak en @
ol &1 B, B,, @ @M o fesll &1 T,, T, T, e < Ul 1 diaal &1 W, W, T8
g, @ & GrEiet i A9 S oeRfa gR T fRan S wehdn @ (SMRfd 7.2.)1
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B, T,W,

B,T,\W,
B, T,W,

B,T,W,
B, T,W,

B, T.W,
B, T,W,

B.T,W,
B,T.W,

B,T,W,
B, T.W,

B.,T,W,
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148 Tford

A STYF URR i qHEAE ol Hefatad fasid o9& g1 wa fohan s
2, S8 T <t SmuRyd fagia 1o sheet Mo fagia wEd € SR g s
T UK T,

“qfe T T2 m P Tl G 9T 8 Ghdl 8, a&IId Th = g2 n =
Tl G 9f2q 8 Gt €, a < g FF ° S e & R alidl & 9id g Ht
%ol 97 GBI mxn &1

SR vl fagid &1 weet &1 it 9@ o fou Srusteaer fhan s g
21 SeERoned, 3 weet % fau, u% fagia fefafed ger 9 m:

A Tk A m F= et @ wfed 8 Tl €, 3R WA Tk S Sl 2 fa
el § sfed 8l Wehdl ©, dI9d Tk el s p e alient 9 wfed @ wehdt €, @l
T weet & wufed B9 &% fa= al® w1 @ gem, fiu gu oww Ao,
mxnxp%l”

S g |, U2 qen s o Siel i ge i ervdie wem, frfatea see
@& SWRR "fed eF o fafe= fa=mal &) gen & 9o @

(i) TH YT % T B A

(i) U FHHS o T Bl TS

T Y ¥ fa=mi &t e wen, fr=fafed seed & SwiR ofed 81 &
ﬁ%@ﬁﬁ@%w%:

() T 9% & T hl ¥,

(i) U @A o fesd & =99 H1 T,

(i) T U I SAA ok TIT 1A

el <Al § 9 Teh WY | AT 3k e Al § Sfed 8 Wehdl € W 8H 3
G Al | W e Tk 1 =E i € IR 39 WAt e | e o ufed 8 &
faf= forardl &1 o @ 2

ETET0T 1 9% ROSE, & 3181 ¥ o oTc] 4 31eRl aret, stefqul a1 s7efdi, wIssi i
T T HITSE, SEfeh 31eRl o R i At T2
T tfaa v Y we, 4 fem s [ [][ ][] # 4 o @ sww e &

Ikl 1 H& & S 7, Sk 3@ o1 61 &AM Wl WY o R a5t egafa @
21 Tedl T &I, 4 AEX R, 0, S, 3R EW § fonelt weh g1 4 fafer= it @ o1 o
Tohdl 31 3% 9%, TH TIE w1 99 91 ter ¥ 9 R ww g 3 fafe= a9
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FHIT X 9 149

T S Hhdl & Hoh IUU d T ki 2 fafa= a9 90 S geRdl © IR e
o =Y T i haet | ik W 9 S Gehdl © 39 YR 0 fagid g =R @
I WA o dUh] F W@ 4x3x2x 1 =242 3a: VR B e @M 24 7

A% el it AR F STl e, @ fRa e a1 T €2 7'
o1 Tl ¥ o S Hehelt & TR 4 o Tl o 9 yde ST 4 fafv= adent
Y 90 S Gehdl B 37d: VAl bl AT G =4 x 4 x 4 x 4 = 256.

sargvor 2 fa=-fa= T o T gu 4 oiel 9, foea fa=1-fy=1 wehd Saa= fohw < wehd
€, A T Hohd o foT, Tk W ok A9, 2 w1 EvEHdT uedl 72

Tl Saafed Hehdl ot 9 2 e T =l f=-fa= o1 o 4 Fiel 9 ST

T & aleh] 1 G & T B S o o H &1 4 gl § 9 fwddt wF gm
4 Tafa=1 qer] | w1 S Gohdl 81 9k 918, T4 o R ©H 1 9 3 wel § 9 fRdt
T g 3 fafu=t el @ s S R @1 o1 oM Fagid g Hekdl b1 erefie e
=4x3=12.

SEETOT3 SR 1,2, 3, 4, 5 9 Tt 2 3fohTa 9q G@ad a9 Gehdl ©, Afe iR *1
TG i S Fehdl 82

T TR i 99H oh aloh, 2 e T DDaﬁsmm{st{d YR H A 5

Th! FT T o SR T F&l SHE LI Hl T F fAu heet 2 fawey € o
2 A 4, 3R T 2 ikl U FoRAT S Tkl 1 THOR UYAI SeTE T i 5 Skl B I
forell Tk g0 W ST Wehdl € (TR 3fhT T GG HT S Hehdl €)1 37 TEeh 5
foehed B1 3fqua UM Togid g0 < ekl orelt 9 Hemst & e wem =2 x 5,
U 1071

SaTetuT 4 A g fafe= e Suaed §, at 39 fafe= Tohdi &1 e 9 wifse f9=
FH ¥ FH I Sl Hl TH Htd € W HHAd Th hi TR oh A0 W@ Icd- foha
W TRl 82

T Ueh Fohd AT Q1 2 A1 3 A4 AT 5 TSl § o9 S Fohell ©1 S 8H 2,3, 4 91 5
el § a1 ol Hohdl w1 GHe G 1 STAT-3Tel MUMET K31 N R 39 gemed
I | I
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150 Tford

2 gel g I alel Hendl &1 W@, 5 Yo #el | 2 e T Exl
SR T H1 F& o s 8| O 979 o 38R Ha! T@l =5 x4 =202

TH YohR 3 HSl g1 o4 arcl Hehdl i TE&AT, 5 Fel 9 3 R T

%l STR 9 1 &A1 o aUal 8 TEh! T&A1 5 x 4 x 3 =60 2l

THT YRR 4 el ol Hehdl ol &M =5x4 x 3 x2 =120
3R 5 el arel Hohdl ol GBI =5 x4 x3x2x 1 =120
3 Hehal i 1= & = 20 + 60 + 120 + 120 = 320.

1. 3% 1,2,3, 4 3R 5 9 et 3 s g&ad o9 s 9 ©, 4

(i) i ®t gAghT &1 Tgafa & ?
(i) STl I TRGN HT AT T 7 2

2. FH 1,2,3,4,5,6 W fhadl 3 ipig w0 G SE S Gehdl ©, AR ST I
TG i S Fehdl & 2

3. S FutHTe o geH 10 e’ 9 fohae 4 18R % Hig oAIT S Gehd ©, Afe ferdt
off 18R T TRIgha T&l &1 S Tkt 22

4. 0 9 9 G oh 3kl T YA Hich fehad 5 AhT TeAThIA Fok S ST Hehdl €,
% g FoR 67 W YR Bl & 3R HIE 31 Tk 9N H 31fuss Fal 31 22

5. e Toeh! G IR SO Sl € SR aiomm siferd e ferg S &) aiomt ) gee
e I 8?

6. fam-fa=r 30 & 5 @ie fXu gy 21 318 fohaq fafu= doha sg < wendt €, afg
Yok Gehd W 2 FEl, T o "9 W, o AN i EvEshdl ggdl 82

7.3 A= (Permutations)

et =38 o SSEX0T | H, BH o%ad W 31eri o fafyu= fa=mal, S ROSE, REOS,
..., S, Rl T G 1 TN F3d &1 39 Gt H g fo=amg s @ fa €1 @
vl § 31 o fore 1 o AR el € T § wiw fomm, 4 fafr= s § 9w
g | Weft I W AR AR T, hUSA el ¢ 379 A% ¥W 5 NUMBER,
o oterll o U 3 e1eia, srefqul @ erefdi Wed Wl 1 "en fruifa s 7, weafw
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FHIT IR "= 151

31eR &1 YA &1 STAM & @, d 8% NUM, NMU,MUN,NUB, .. 3@ fo=mat
1 UM 1 AR &1 T8I T e 6 Tafe= e/ § § b 999 § 3 3181 i oeht
T ol HHEE 1 TMOAT Y @ 2| TH YhTW oh VAl i AT HEA =6 x 5 x4 =
120 (T fagia o ¥ gR1)

I 23&R T TG T STIH BIct, T AT T ST & 6x 6 x 6= 216

uftarer 1 wHeE uw e w0 o o faerg 7, et < gg aeget § 9w g
o 5w A W I TR S T 2

I ST 3Iu-213=s% | TH 39 A & (HiRd w1 ot sTevaehal 36 YR 6
T o ST 3 ok forg uedt B

7.3.1 shH=, ST a4t EI'@'QV' for=-for=r 3\ (Permutations when all the objects are
distinct)

vua 1 pfafa= axgeti § 9 Tk 999 o - I%gell i @ I T HHAA i G@
=1 Tt P ¥ eI W €, W'l 0 <r < aen T o o= o awqgsti w1 TRt
1 SAM T B, P =n(n-1)(n-2)...(n—r+1)

suufa waeEl St Tem, r e T ol TR

« r e =mE S

n TSN ¥ 9 & qlH H G@ % e T Tl LA n Akl G S Gkl B
TR WK U WM (n - 1) ekl @ W ST Hehdl g1 T WA A T
[n—2)d0 ¥ W S GHAT T e SR rolf T (n— (r— 1)] TR ¥ 9 ST Fehal
21 o o Tl # ST W o qlel B G = a(n— 1) (n-2) . . .
m-r-1)TITn(n-1)(n-2)..(n—r+1)

"P o T 718 T Siferer =i © TR 89 U UW Hohad w1 STavashdl €, fowent
TERIA § M A o IR %1 SR S G| TdAE ! (R 0 FIE Ted ©)3Ed
AR Wl hidl | frfetad foeror o en dia o arqd o n! o1 g 3 22
7.3.2 AT derad (Factorial notation) b n! 999 n Wehd HEAA o6
U i ST A ® UM I x2x3x...x(n—1)xnhl n! g Fefua faan
Sl €1 BH TH Weleh i A Ued RIS PR 1 x2x3x4... x(n—1)xn

=n! TGIER
1=1!
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152 Tford

Ix2=2"!
Ix2x3=3"!
Ix2%x3x4=4"13AM%

70 gftwifd w3 2, R0 =1
T YRR B forg Thd 8, fF 51=5x41=5x4x3!1=5x4x3x2!

=5%x4x3x2x1!
TIeqEl 9t Wihd W& 1 o fau
n!=nm - 1)!
=nn - D@m - 2)! [afkn>2]
=nn-1Dm-2) (n-3)! [ n >3]
EDIIES
FETEL0T 5 °9F Hahife (1) 5! (i) 7! (iii) 7 1= 5!
A () 5!'=1x2x3x4%x5=120
() 7!=1x2x%x3%x4x5x6x7=>5040
AR i) 7! — 5!=5040 — 120 = 4920
7! 12!

SEETUT 6 UReRe HifT (1) 5 (D) (101) (21)

71 TX6X5!
T

T (i) B9 9 H €, =7x6=42

120 12x11x(10!)
100 (21) — (101)%(2)

3R (i) ( =6x 11 =66

n!

W7mﬁwﬁq—r!( | @l n=5r=2

I’l—l")
g 7 fefafed s 9 feer @
5! .
21(5-2)! (FAfFn="5,r=2)

51 5 5x4

¥ _ = 10
R 21(5-2)17 21x3!1 2
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FHIE AR = 153

X

1 1
IITEITT 8 §+§=10!,?ﬁxamaﬂﬁnzl

1 1 X
- — 4 —
BCT RO 01 " 981 10x9x8!

3:|a11-o[1+l— a a __x
9 10x9 9 10x9
Ad: x =100
gyATaTAt 7.2
1. 9F Harfaa:
i 8! i) 4!-3!
8!
2. FM 31+41=717 3. Gixg) 1 AR wifs
I 1 x
4 Erﬁ—;anﬂ—g,?ﬁxaﬂﬂHaﬁaﬁml
n!
5. (n_r)!,aﬂnﬁﬁmqaa
(i n=6,r=2 i) n=9,r=>5.

7.3.3 ”Prav' @ gF &t Al ( Derivation of the formula for "P.)
n!
nP -
" o(n-r)V”
Y TH Y STy R A9 9k w8l g FeAfafaa wa fman e
"P=nn-1H)(n-2)... n-r+1)

THh AW AR T A (n—r)(n—r—1)...3x2x 1, ¥ 00 HE W, g I &l 2
IED

0<r<n

n(n=1)(n=2)..(n=r+1)(n—r)(n-r-1)..3x2x1 __n!
(n—r)(n—r—l)...3><2><1 - (n—r)!’

nP:

r
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|
WW"PF—W S0 <r <n
(n=r)!” =

7% P U | JAfus Glausd e
foRle €9 9 5@ r=n, @ "P,l:%::n!

FHEA! 1 TUMT, Sheet 3 ARl 1 T B, 5 Ut wHa ® e a geft seget
o1 foramr fepan o 81wk o o o for formam o) S aeR © 39 wE o o
oft sregetl i Biga) famrg foan T e oI e A © foh UH R 1 Sheel Ueh Akl
T 3 w0 W T 0P, = | Ui w2

n! n!

)1P0=1=E=(n_0)! .o (1)

Fd: A (1), r=07% fau «Ff @ 2

. "P = ,
d: " (n—r)!

a2 p fafr= axgeti § @ U g o o ogeil Fi Al 9 wHEdl Sl 9, Seih
a&gatl & qAgha w1 Al B, o e 2

TEh! ST Tl THT 1 SYU oF HHH ®, 37d: SHHI TS o fau BIg K
T R

39 BHP % YA I TN Hl T F o fou fwed Tges & oo g
H1 T I F T 5R WA IR R® &
ST | H VR BT SR FE =P, = 4! = 24 5 TR kT STAM T §) AR
TR i AN B, @ TRl i I g@ 44 = 256 gt

6!

NUMBER 1 & 31aRi | ¥ 3 31a/i a1l wafid vl i g = °P 3=

4x5x6=120, 98l 5@ 93 H *ft TGN w1 A T 21 A et s St
g, @ TR HI A Hewm 6° =216 g

12 A o Tk U ¥ Uk eAe iR U SUAE o 99T oh  qdehl
T, 98 AR b Tk oAt Tk W eifue Ug WM W@ Wehdl ®, qeddl
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FHIT AR HEFI 155

|
2P, I EY)
10!

7.3.4 ShATE, SId gyt EI'@'QV' fa=-fa= &t 3\ (Permutations when all the objects
are not distinct objects) W ST T TH TR ROOT & A& o A= oF Th!
FI GEA F1d HE TN 39 <90 H, gl orer fa-fu= 7@ #1 @ 20 % S gHH TR
% @1eR €1 70 T A O K1 T ®9 ¥ fr=-for W o € 99 0, $IR0,, 3 T
o H 4 fafa= o1erl ® 9 U gHa ®§ 9t A1 AR I 91l wHeEl i HE@m 41 2l
1 FAE H ¥ TF FA99 RO,0,T W =R HIfSu| s6eh 7, &l W 2! HH=d
RO,0,TANMRO,0 T T& 2 St fF THM %A=a & 4k O, 7em O, %1 fo-for 7
HAT T Il AL A O, A2 O, XA hH=r | O Bld| TATe, =l bl I HeA

41

_— =3x4=12

=21

39 91 i A= e fhar R

FHE SE 0, O, HAIE 590, O, T

firm-fart 21 O &AM &
RO,0,T |
RO,0,T | s ROOT
TO,0,R |
TO,OR | s TOOR
RO,TO, |
RO,TO, | s ROTO
TORO, |
TO,RO, | > TORO
RTO,0, |
RTO,O, | > RTOO
TRO,O, |
TRO,O, | > TROO
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156 T

0,0, RT] CORT
0, O, TR | >
O,RO,T | OROT
O,RO,T | >
01 T0 R OTOR
0, TO, R | >
O, RTO, | ORTO
O,RTO, | >
01 TR O, OTRO
0, TRO, | >
01 0.TR | OOTR
0, O, TR | >

3TEU 3719 §H ¥ INSTITUTE oh 378 o AG-A oF qdiehl i 9@ F1d il
3R H 9 e ¥, o 12 9R qen T aR o 2

ST 9 W, B T TAM e i fr-fe A e 2 S 1,1, T, T, T,
o fafer=r s1eri o ¥ wh 9w ¥ Weft F oW ¥ T FA F HE@A 91 T TH H TH
e W TR I NT, SL, T, UE T, R faam ®ifs =fe 1, 1, 99 & &f ik T,
T, T, T S 7 & @ 1, [, %I 2! T § 71 T, T,, T, %1 3! Tl & foam=ma foman
ST Tehal 81 AR 1, 1, T & 9@ T, T,, T, 99 &, @ 2! x 3 e THE &ril

W@Wﬁfﬂ?ﬂﬂﬂﬁaﬁ%m;—;%\l%ﬂﬁﬁﬁf@ﬁmwiﬁ% (fe

3qufd) o T Feohd |
THT 3 p aEgell o wHE H1 G, Sl p qd g9 YR i SR 99 I geR

. n!
ﬁ%:;.
THA: T G G U fush AU T © S A affa 2
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FHIT AR "= 157

UUT 4 p ISl ok wHAA H & #%I,Eﬁplaﬁiﬁgwaﬁ,m
pl'pZ"“pk‘

T TR YHER FT , ..., p, T kAT TRR F IR 99 (A FE 7) fafem v
I

318701 9 ALLAHABAD 315 o 318 9 &1 aTdl =i i &N A1 hifolg|
T TEI W9 eR B, 8 A, 4 9 /1 2, 2 9N L 310 © 91 9 fafe= 9 o
21 s1aug fa=m &1 evfe den

9 5X6XTx8X9
T 4121 2
FEETOT10 1 | 9 O oh 3Tkl o1 TANT hich Tohal 4 SAhiT H@AU a8 S Fehel
€, 9 3Rl 1 YAUETT 1 Al T& 82

Tl T W 3kl kT Y HeaqUl €, ST o fAIU 1234 71 1324 < fo=-fo= geamd
21 o7d; 4-iRTa Gemsli w1 e 9 fafa= il o 9 Uw §9I H 4 3l I AR T
A FHHGA H @A % Gl B TH URR 4-3RE Gemsl &1 e gem

=7560

=P, = o —2—9x8x7x6—3024
YT (9-4) 51 S
FETETOT 11 100 § 1000 o o= feud fradl g=md &, 2 7% 0, 1,2,3,4,5 9

A S Gehdl €, A bl o TRIgh 1 eafa T2 R

T 100 ¥ 1000 o o= feord Y W& U 3 SS9 @ &1 UUH BH 6 i o
Y T THT H 3 3kl ] Wbl o oTcl HE=Al i Gl 1 TOMAT i &1 TE H@
°P,¥ WY T FHEI § o +ff wimfea €, o 0, ¥ % M W 21 39w F faw
092, 042 .... SCATR 3R & & HEad & S oredqd | 2 i €1 ord: i & wi
A T oh foY, 39 TR i 2 h1g GeAsli o P, H © HM G| 379 37 2-3fh 1
TS i W@ T I oh T, B9 0 1 Tohs oh T W e Y %4 € 3K 9

5 3Rl @ Tk GHF | I AHT I AR T 9Tl [ H HEN 9w &l T
Her P 1 m: s Hen =6P3_5P2=g_%

=4x5%x6 — 4x5=100
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FEEIUT 12 n R HH A HIST, 39 G fH

"P, 5
(i) "P;=42"P;, n>4 (i) Sp =3.n>4
T () fen 2 fo
"p, =42 "P,
a0 nn-1)n-2yn-3y(n-4)=2nn-1)(n-2)
EIIED n>4 8@ n(n-1)n-2)#0
3raud, <A1 9elf Ha(n— 1) (n—2), 90 3 W)
(n—3)(n—4)=42
a0 n> —7Tn —30=0
a0 n”—10n+3n-30=0
a0 n-10)(n+3)=0
B n-10=0 M n+3=0
a0 n=10 A n=-3
FifR nWF@TﬁﬁW%W:n:IO
"P, 5
.. 1%5,1,4 —
i) feon & 6 oy =3
WIFR  3n(n-1)(n-2)(n-3)=5mn-1)(n-2) (n-3) (n-4)
B 3n=5m-4) [FEHn-1)("-2)n-3)%0,n>4]
a0 n=10
SETETOT 13 9 IS r, A SP =6°P_ .
T M W
5% =6°P_
41 5!
A/ 5><(4—r)! _6X(5—r+1)!
5 6% 5!
a (4=r) (5-r+1) (5-r)(5-r—1)!
Bl 6 -G -nN=6
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FHIT IR = 159

rr—11r+24=0
rP—8r—-3r+24=0
r-8@-3=0
r=8 or r=3.
r=238, 3.

g 888 g

318707 14 DAUGHTER 9% & 31810 ° § 218R arel fa=amdi &1 9= Jd shifere, af
() 99 WX TH 99 Rl (i) 99 X TH @Y &l R’

&1 () DAUGHTER =k § § fofer=1 a1er &, 5 9 3 &R ®, @7eifq A, Uden E
Hifer Tt R F1 TH WU T € AT e FD A ok foIw 3761 Gfmferd &9 9
T 95 (AUE) O o €| 98 3Tohell o 99 5 sqedl (31erY) o @t st 6 a&qu
B St 1 TR eH 6 ogel W W Wb T o Gt ol el o diel hEEdl i Ee
T T H T T8 WA P, = 6! Bl T W UAF HHAA o WG e diF W) A, U,
EX 9 9l o1 Tk 90T § oo 3] HHEE o &1 31aud 0H fagia O swHedl S
et & =6 ! x 3 | =4320.
(i) = e 7 Hu=dl i TN T HE €, o qef @) s Wy g @

T Tedd 8 W W ¥ UH 9Hd H Ui I WY ik o arel fa=arEl i g g
M HT BN, S 81 B R 39 e § e Wel Wi o Ush WY @A ol hHeE i
@ T g
;A e 81-6!x31=6!(7x8 — 6)

=2x6!(28-3)

=50 %6 ! =50 x 720 = 36000
SEEIUT 15 4 o, 3 dielt a2 g0 fewhl &l Ut Ufd | fhad YR 9§ =Efen
feren T wehar €, 9K Th € W1 i fewnl ¥ wiE A T ® ?

o1 fetenl 1 P M4 +3+2=9%1 3 9 Tewhl & ¥ 4 fe&h T TR =1 (W),
3 feeh T yhR 1 (deh) den 2 fewh d y=r &1 (2d) 2

9!
413121
318707 16 INDEPENDENCE 315 & 278 | &1 arel fo=mai sl 9 Ad shiferg)
= fora & 9 fea fa=mat 4,

() T PH URY B 22

T YR fehi ol Hafted & i e 1260.
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(i) Ff WR GG TH 9 wd 7?2
(i) TR FHH ff T qwy T @/ 22
(iv) Y51 ¥ URY B4 € 3R ST 3id P ¥ Bial € 2
T T8 W 12 eR B, f59 ¥ N9 o), E=R o) D, 31 91 1l 2 3 99 3feri
o gt fa=-fa=r 21
12!
314! 2!

(i) AP Hod ad T T e T 39 © SR fiR 9 11 s o fa=mw
1 O HG B SAUE P Y YRY B ol Wl i A He

T fa=mel &t srvfe e = =1663200

|
I y3g600.

T304
(i) A TR T 5 WL E, S foh 4 SR ER 921 | R 12 T foh STl weal
T G Tl ], T TR F9 g9 % foIT Tk kel 9% [EEEE]]
TS O | T8 3okl o 9T 7 Segetl o @it fieie] et 8 Sy Bl et

8!

1% 8 Fegal e 3 SR N @, 7o <1 9R D © o fomml 1 wen 5,

21 =99 9 Y% fo=I9 o §d 5 @R E, E, E, Ed 1o fo=idi &) gen
8l 5!

‘ .
%%IWWWWWﬁHWH@T:ﬁXZﬂ@OO

(i) fo=mdl =1 eredfiee g=mn
= fa=mai 1 a0 wen (fam feet gfaey o) - fa=mal &1 gen,
Tl @R TEH WY wd
= 1663200 — 16800 = 1646400
(iv) THIQLN PRl <Al fo W feer &Y <d ® (9 R W iR PR fR W),
TH YR TR I 10 38R 39 @d 2

. . 10!
3d; fo=m =t e g = o4 12600
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1 99 e o 3Tkl ! TN ek foha 3 Sfhia Ty a9 ehdl &, afe Tt
off o7 ! A el T 82
feet ot e @1 <eyU fam oot 4 sfwia gerd gid 82

3. SH 1,2,3,4,6,7 H TIH HE G fFad 3 R G FEAN S S Gehd

10.

11.

g, afg g ot 3w EwAn T T @2

3F 1,2,3, 4,5 % SUEN G Thal 4 ih1a Gead o1 S Hehel ©, AR H1E
off of R & T 2?7 T W Tl ww HEd g

8 =ferall w1 wftfa §, g9 fohdd TR § T s1eaer 3 U Suieael 97 Hehd ©,
e A gY Th Tk oAt Tk W 3ifueh U8 W el @ Wehdl ©?

Ffg "-P P, =1:97 n @ BV

r 7@ F, AR () P =2°P (i) P =P .

EQUATION ¥1&% o 278’ H 9 Ysh hl q2ad: hadl Ush aR YA ek fohad
arefqul o1 e7efdiF, vk 59 Tehd &2

MONDAY 1% & 37eri § feha, arefqul = sreféi=, v/sg o1 Wehdl €, 7€ | €T
o fopelt oft e1er =1 ggf ==l 1 St €, 9

() T T H 4 eR foe S| €7 (i) Uk g9F | gt e1eR fo S 272
(i) @t ereR w1 WA femean Sl @, feRq Wem S1ER UH R ®?
MISSISSIPPI 91 o 21eRi 9§ o+ fa=1-fig=1 o= o 9 foraai ® = [T 9
T e 72

PERMUTATIONS V=& & 3i&il &l foha qde| § oafterd ffan 1 @l &,
i

() =affd 31 %1 IR P ¥ a1 3id S § B 7

(i) =afa v | @t W us "y §?

(i) =T v H P 91 S o He TWed 4 &R 'l ?

7.4 G=F (Combinations)

o ey fom 3 @i S faefedl X, Y, Z 1wk " B 2 faernfeal w1 wh 9m
AT B1 TR eH fohdd THR U T Fehd B2 0 X IR Y ®1 I, Ydr X & dH
T fg=1 22 98 R faenfeal «1 w1 mewyel T 21 9rqd § Im 9 % had dF
& Hua qlier g1 98 XY, YZ 921 ZX & (e 7.3)1
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ITTeRf 7.3

Tel W, A% =9, 3 fafa= oegei § 9w wHa ¥ 2 & AR o4 g, HA
FHEaA B

ot T o wafTa seget &1 %8 Heayu TE 1 3 F9 3R 3N R faEr
F 2l

IRE Al Teh A W o B SR g safe o= gl st o g freran
21 ‘Tt foam’ #1 ot e w1 FuRo g9 f6g 9R w1 €1 X 1 Y § 71 faemn
Y &1 X 71 fyetrn < fae g faemn € €1 7=t o0 georget e @1 are faem
H el G At & 7, fot 12 fafa= oeqel o § ww wma o 2 9wt s ot
o O W=l 1 G 2

T fag t ga R fro € 57 fagenl o @ 5=t ff 1 1 fomesy fra Sfamd
e S Hend! €1 F8T Sieneti 1 el WA St g €, et 7 fafu=t oegei § 9
T H 2 TG R o ATl el i HE@ 2

319 BH pn fafv= ot & 9w 999 Iel &l ool 991 9Tl §9d @i
Hem, i Wit 7c, | WHe FW §, T F o fAw gF ww FW@ 2

oM e foh ear o 4 fo=-f= 9l A, B, C @R D B1 37 9 % gag |
2 I&g3tt Sl W) A% W W=F S =%, 9 d §=9F AB, AC, AD, BC, BD, CD €1 7@l
TWAB qU1 BA TS & T4 €, Fifeh aeqsii o1 w4 =g ! uRafdd T&l s 21 gt
FWU ¥ T4 BA, CA, DA, CB, DB @21 DC &1 39 g= ® gffera =&t fhan 21 5@
YR 4 faf= owgeti ¥ 9 Th 999 § 2 a%gsll &l @ 99 o 99dl i g
6 €, 14 ‘C, = 6.

T4 gl o Uk G99 o 9, T 2) A et gehd €, i Uik S i
2 aEgell W 2) al W qTeattd fRE S EWehdl €1 THiY, wH=Al % Hew
=14C, x 2!, 3@l W 4 fafe=1 a&qel 4 4 Th ¥9F § 2 oAl Hl AL 9 ol
FHHIAl DI FET =P

PR

4 g
W 4P2=4C2X2! Bl (4_2)’2’_ 2
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3¢, | e foh ear o 5 fafa= a&qd A, B, C,D,E€| 39 § T 9w o
3 el B W, A ¥ §=F §Fd €, a1 3 ABC, ABD, ABE, BCD, BCE, CDE,

ACE, ACD, ADE, BDE & S, ¥9ai % ¥ Yo% o T 31 %ewd &, Fifs g0k
g 1 A aeqet i 31 qlienl o qeaierd fohan S Heha @1 EfeiT sl S gl
AT = °C, x3!

s
3d: SP3=SC3X3! a0 (5_3)‘ 3‘_ C3

3 I, HHAD AT GO o o1 Gae <9 arelt, Fefafad w1 3R dohd
F 7
Ta 5 "P.="C, r,0<r<n.
suufe C ol § W UAE o G | A 8, Ffw Toh Wod & awqget
r | Tl O gedafted fRean ST Eehdl 7

31a: nfafy= owgeti 5 9, ts 99 §  agsll 1 AR I aTel hHEl Dl Hed
e "C x . ¥ @Y AR T8 Fen "p,

EREEEAR "P ="C,xrl, 0<r<n.

n! n!

7%"17177? 1.@% trf{UW:r -{}l (n_r)!: nCrxr!,g*[?»ﬁ_CL ”Cr = r!(n_r)! .

n!

a0

2. 0 Wi % € fR1C = 1, 31fq n fafs ogedl @ ewt 39 adwt
A AT TOET B el Fo Ff a5 e T o e gwE w1 qen 1 oar
ST &1 HeE Rl Mo e, foH ueh wwe o gt aeget s 5o faen
S Bl D off g forg fo ==A e, 39 o o G © b |l aeqet @i
e faan T © IR B o € TR UH A 1 sherel WIS Teh aXiehl €1 TH YRR,
T wfenfd w § fFC, = 1

. n! " — n! a
3. Hife O!(n_o)!=1= C,, safau, I c,_r!(n_r)!, r=0% fag +f

foew w9 9, afgr=n, @ "C, =
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ITH B 3T
n!
nc.= ————~
r r!(n_r)!,OSrSn.
" n! n!
4. C = = ="C,,

=) T e TG

FA, naEGA H F r I F T K, (n — r) TG FHl SRR FH o6
M B

5. "C,="C,= a=b Ma=n-b, FqAn=a+b

u—ﬁa6 ncr 41 Cr_1:n+lcr

n! n!

& S % GG = r!(n—r)!+(r—l)!(n—r+l)!

= (r—l)?(!n—r)! BU-IHJ

n! ><n—r+l+r (n+1)!
- (r—l)!(n—r)! r(n—r+1) -

SEETOT 17 A "¢, = "C,, A "Cy, T HISYY
TEEH S B ey = G

n! n!

St o(n—9)l  (n—8)!8!

11

9 -8 IA n - 8=9 A n=17

e "c, ="C,, =1.

SETET0T 18 2 el 3R 3 Afganeti & U UgE ¥ 3 AfFal #1 uF qiafa a9 21 9w

a1
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fha WhR W fopan <1 ehat 22 W o ferat wfafeat o € | 1 qew qen
2 Hfead €2
o1 T81 ¥ 1 Hecd el &1 31d: B GOl i TUA A 81 8T W GiHfaal wi g
Ia & 2, Tt 5 fafa= safedai § 9 o 999§ 3 1 o 9 ol SE g
%wummmﬁawﬁﬁﬁwﬂwm;cﬁ%ﬁ_f:
T2 qEN A ¥ 1w g ok 2C, ok € qen 3 Afeenst ¥ ¥ 2 g F OC,

Ther &1 THfTT, 39 YR &1 GiHfadl 1 srvfie Hen
=lxi:6

v 2

10,

- ’C,x°C,

SETET0T19 52 19N 1 Tk TS T 4 T H1 G o qh] ki G 1 72 39 qdeh
4 9 fea |
() =R 90 TH & TR (suit) & 8?2
(i) =R T¥ 9R, = 9HR (suit) o &7
(i) TR €2
(iv) & Id el T ok AR G e T ok B2
(v) Tft T uw E O e 27
T 52 Wl H @ 4 Ui kI g o a4 € qdieh ©, o 52 fafu axgeti F @
T H 4 gl A FR T G g9 B gafan, qlel sl e gem
20 - 52! :49><50><51><52
= Y 448 2x3%x4

() TE ¥ Td 9N TR & ¢ g2, o), gRH, UM S uE % 13 U 21 sdfau
4 32 & 9N A o C, T T1 TH YRR 4 faEh O T g % BC 4 THA h
T G C, T 4 TH F T G o C, Tk 1 shfen aliwm w endre
& = °C, + °C,+ PC, + C,

=270725

|
_ 4x£=2860
= 409

(i) Tk TR & 13 W §) T d2 % 13 W A ¥ 1 g % OC a0k €, I
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(ii)

@iv)

)

Tfora

F I3 HG 1 FHE OC,, fagt & 13 T H ¥ 1 g % BC, T §) e
= BC, xBC xBCx"C, = 13*
TS § g 12 TR ¥ SR 12 TH A W 4 79 g § 39 2C, W ¥ fm

12!
mw%lwﬁqaﬁﬁﬁwﬂwa@hm:

TeE § 26 ol 1 o 3R 26 Il TN o Td 21 o7d: ikl 1 i g

— 26C2 % 26C2

495

26!

2
- (ﬁj =(325)" = 105625

26 A T T H W 4 T 2C, TR W G S whd SN 26 FA G
H 9 4 9 6C, TR T I S THA <

|

. . 26!
: el i AR @ = 2C, + 2C, = 2X——— =29900.

41 22|
g "C, ="C,, @ "C, I Hifsq)
n el "M fehifay, afg
(1) 2nC2: nC2= 12 : 1 (11) 2nc3: nC3= 11 . 1

ot g W fre 21 foged 9 gio) S arelt frat Sfard @i=h s gt €2

4. 5 g N 4 WSfRAl W W 3 TSk IR 3 ASHA H AW oAH ok fehad

ek 22

6 T T T, 5 THS T T ST 5 et T k1 A & G 9 Wi o T o adehl
1 @A T HINC, A Yhw WIE W s W T 3 e 2

52 I bl T TSN H W 5 Ul ol TR a1 aTet Fel ot wen Fuifa wifs,
IfE g% 99 | ded: Tk IRl

17 faenfeai & @, f5w haet 5 faeret Tigars w ¥hd €, T fhehe 30 &
11 faenfesi &1 ==F fhay YR 9 fFa 1 9ol 2, A€ g% a9 ¥ qo:
4 garst 82
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8. Uk ol W 5 Hlell 91 6 A 71 B1 2 Hlell 91 3 A T&l & =24 ok qlh!
w1 we fayifa s

9. 9 IucTsy UgHHAl § |, T forenefl 5 wrgHshHl i1 T foRdd YRR W L Hehdl
2, afe g faenedt o fag 2 fafire gegsa sfme 82

fafaer 3qrgvor

FETEC0T 20 INVOLUTE 315 o 318 |, 31efqul A1 312 qeieh 3 Wl qef 2 =AsHl
aret, fohae oIsal &1 T BT ST Fehell ©2
%o 3 INVOLUTE, ® LO,E, @ U, 4 &R 3R N, V, L@ T, 4 =&eH ©

4993 W o W o el Bl qel=1C, = 4.

4 9 9 2 Sl o W b qlehl i W& =4C,=6.

3Td: 3 T qUT 2 ASHl o G9d T G 4 x 6 = 24.

e, T 24 A H W U H 5 3R €, TR TWOR TH T F WY 5) THER
Y fomrfaa feman s Hehan B1 3fqua faf= wissl i erefie Wem 24 x 5 1 = 2880.
saretor 21 Tt gnE o 4 ofwat ok 7 wge €1 T 9 5 W@ w U A9 @b
7 Toha YR | fohan S wehan B, A€ A9 § (i) TH ot dEH! & 22 (i) HA °
Y Teh IS Al Th oS! 27 (i) 9 § %49 3 wgihal 8 2
o1 (i) Fifer 39 o i ff Te wimfod TE €, HfiT shael el S =IT S
217 AeH H ¥ 5 TeH H1 oA 'C_YFR W fHA S wwar 21 o1: i Wem

e T _6XT_

5! 2! 2

(i) ifF Y% 1 | FH W FH T Agh! 9 Tk oIS 8, THiAT a4 Fefafed
YHR W FafId g
(a) | TSHT qA 4 ASfRAT  (b) 2 TSk aAqr 3 AS(HAT
(c) 3 TSoh qN1 2 ASRAT  (d) 4 TASh qT | WASh!

| TISHT T 4 ASTHRAT H WA 'C, x ‘C, B § fFA 51 e B

2 TEH A 3 AS(HA F T 'C,x ‘C, VER ¥ fFA S Wk B

3 Tgeh T 2 WEfRAl 1 WA 'C, x ‘C, VR ¥ R S wehar 2

4 TEH qA | ASHI H WA 'C, x 'C, TER § fRA S T 2

21
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3 AR & = 'C, X ‘C,+'C, x *C,+7C, X *C,+ 'C, x *C,
=7+84+210 + 140 = 441

i) R TH o wA @ w9 3 ASfwAl €, safe M w1 @ FrEfatad ywmR 9
B TRl B:

(a) 3 TASfwAT qo 2 TSk Al (b) 4 TSfRal qen 1 TSl
e wifs fm I A w5 aefeal T g wwdl, wife g ® chad
4 AgiHar B

3 WAl T 2 TEH F FE 4C, x 'C, VR § R S wehar 2

4 TEfFAT T 1 TEH H T C, x 'C, RN § fRA S TR B
AT 2A4e G

=1C,x'C,+*'C,x'C,=84+7=91
SETET0T 22 AGAIN V& & 31ell ¥ a7 aTet, 3equl =1 31efdH, 9Isai &t §e&n 9
FIT| AfE 37 =R FI W YHR o S 99 TR e e | foran S €,
At 50aT v A 27
T AGAIN IS ¥ 5 21eR &, i1 A 1 9R o7 21 gafere o i stefise wem

5!

A URY TF I VISl i GEA 91 ki o fAU, o0 A H Ge SN TH W
oo ot 3d €, IR TR 91 4 9= e1eri o1, Wk w9 W Gl ol SRt qAtd-Ea e
1 2 fomrel w1 e st € 7, e 4 fafa= oeqedl @, wh wma o gl o e
T A HEEEA H @ B AT A Y YRH BH o IR I H&M = 4] =24 R

60

G¥ TR B o T i e =g=12wﬁGﬁw@aﬁwﬁmwﬁmw

o 9% BAR U 38R A, A, 1991 N 99 ©d &1 36 YR 1§ URH 8F ol sl i
& 12 Bl TH UK AT dk Yrd IRl 1 WAl = 24 + 12 + 12 = 48

319 4987 W1 NAAGI ®1 37d: 50 af 918 NAAIG &

SEETUT23 1, 2, 0, 2, 4, 2, 4 3hi o FAT g 1000000 ¥ € vt g@md ==
Herdl 87
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Tl iR 1000000 TH 7 3k H&A1 & 3R 940 T M a1 i =1 i gen
7 %, 2HfeTT heel 7 3TehTa GEstl &1 & TUAl ST H 1 S Een i i
o F&emed &l 1000000 ¥ ST SN =1feT, 3Td: 39 G&AeT i 1,2 A1 4 ¥ IR g1
=ieul

@ _4x5x%6

EP
¢ T R Tfd Y < #, df R S 83k 0, 2,2, 2, 4, 4, i Afd=tEa wd €, o
2, d9 SR e 4, & 97 3 B

1 9 YR B aTelt 9eeti sl 9 = =60, Fifh ST 1 hi TaH

. . . !
2 ¥ URY BN Al HEAel i §d 9@l = 2‘62‘=3X4;5X6 =180

. . . . 6!
4 ﬁmﬁ@ﬁmﬁmﬁaﬁww=5=4x5x6=lzo
31d: g Femst &l A= 9= = 60 + 180 + 120 = 360
Aerfoaer fafy

7 S G & fore e £= 20 ® forg s 9 Heard ot wiwferd 2,

59 0 T o1d T W 21 39 YRR o fo=aEi s g

TIF W R %) |
3Tqud, HEmsl &1 1 &l = 420 — 60 = 360

3,2,_60(0éﬂ:@im

| et | f wew gt % UF N wE @ o SR TREla e 8, d@

oM o) 2, o frdt oft 9@ § of@! & 3a & 9) 9N fRar S 9ehd § foa

IR o gt ¥ fau mu €, ereiq, SwEEd geA H 1 9o 0 Shad Uk 9R AR fRU ST
Tohd ©, ik 2 91 4, HEY: 3 A1 2 I” TAN fHT S GHd o

SETETUT 24 5 ASRRAl IR 3 el HI T Ul H fhdd YER & o1 gahd €, 5
o g ff < oigeh Tw WY Tl 93 &2
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Tl BH TEel 5 IShal I 931 < B1 TH 5! WhR ¥ Y Gahd € TH YRR & TAF
famme o, 7 wige! 1 e o W fafed Tl W SSEn S w2
xGxGxGxGxGx.
Ton ¥ fafed 6 Tl W 3 el B 6P, Tl § Ao ST TWehdl g1 7 O
fagia 9, 31 aliel &1 Fa g&
=5!X6P3= S‘X%
=4x5x2x3x4%x5%6 = 14400

3TEqTT 7 YT fafaer goraeit

1. DAUGHTER VI8 o 31&10 ©, TR s1efqul a1 s1ef@ weal &t 1 i S Skt
2, Sdieh Yo e § 2 T a1 3 =SH §l 2

2. EQUATION 31 o 31&Ri 9 foha, s1efqul =1 1efd, wIaf st T Rt T Sehell
3, S TR qU H5e TH Y w8 2

3. 9 igeh 3R 4 TRl ¥ 7 TEAl 1 Th G S € 98 fohae YR § T
S Tehal ®, el |iafd ),
(i) de7ra: 3 wefral €2 (i) <Fan 3 ASfHAl €2 (iii) stfushad 3 wgfwat €2

4. 9If< & EXAMINATION o §+ft 31al § 5 fafa= sH=al &l Tesehl¥ i e
gefies fohan ST &, @ E @ URY 89 91t 9o vk ¥ g4 fohdd wsk § 2

5.0,1,3,5,7 99 3w @, 10 9 fawisa g st @i famn gfa feg fra
6 T Head oA S Hehdl © 2

6. AUSH oofHTen W 5 TR qe 21 S &1 3H FumEen | 2 f9e Rl ek 2 =
Sl aTel e Y&l i TIAT 1 ST Hehell © 2

7. foreht wden o ek WIS | 12 WY B S HE: 5 91 7 Yol ot & @el | faver
€ 1ol @ 1 3R @ 11 U foenefl & goie @ 9 =Faq 3 U9 &1 =9 %
U P 8 YTl I BA TN 21 Tk fornefl foped ¥RR @ weAl w1 wEA W
Hehdl B2

8. 52 Udl ! UH TSl H ¥ 5 TNl oh §ad i ge Fuifa sifse, 4k 5 i &
Y% 9o (F9F) | qed: T dRyE 2

9. 5 gel 3R 4 Afgce ®i T Gk o 39 IHR S2M@1 S € o Afeard a9 wor
T dSdl &1 39 YR oh fehad fomme Hee B2
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10. 25 fomnfe 61 wsh & 9, 10 o1 =994 TH 9HU-SA & U foman s 2
3 foeneff w9 €, fo=i @ fofa forn 2 foF o @ 3 F1 <o & wifret &1 =1 ==
q Fig At 3o | wnfaer 71 g 9HU-gA 1 994 fohad YRR W fRan s geRan
27
11. ASSASSINATION W5 & 3187 oh T fa=mg 1T ST Hehd &, Siafeh 9t 'S’
T Y R/ 2
qrsT
+ TUMT 1 R fagia: Ak Tk S m i el @ ufed e et @,
AT T SHY =1 o fafr=1 alishl @ wifed &1 Tehdt €, o Ue A | sesi
av_aﬁﬁ%ﬁaﬁmmxn%l
o nfafT= aXgati 4 9 T I H B AR I ATC HEGA B G, TEh

n!

TR H1 AR T €, P, BN HhE H W € SRR, = T S

0<r<n.

enl=1x2x3x..xXn

enl=nxm-1)!
o nfafT= a%gsti ¥ ° U 999 | r HI AR T G0 wHAAl T TS, TEh
TR i Al 2, 2 @

* n TGS H W Toh 99 § 9t Sl T I aTel Al hi @A

n!
Pl DL p!

T el p, T TH THR FH, p, THE W THR H1, .., p, TGC k o THR F
R I weft oqu, afx *E € @ fafe= yeR w51 T
o nfafe= aegafi § @ T 9 H 7l AR A oAl Hodl hl FE&A I "C,

n!

¥ yhe I & A 'C = = 0<r<n.

r(n—r)” =~

et gy
GG § hE=d 3R T h1 Heheddl i SEHRON S o6 o 319Ed X Tead:
3R Tt g €| qfd g9t 9 Sl i € Ui ®, feiq ‘ fashen’ witdss o sfia
39 fawa &l TG oF @EI= YRl o ®9 | foeptaa fowa
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Sl TETelit (T 850 € o orme) Gued: fava o wem T €,
el FH=d SR = & ol ol ST STt e Rl

i o I oS WA H WY 7 T oty fome i gufas gww
Qya-Giear 9 sguito fma ff 6 fafv= o 9 & w1 o, 1, ..., ok o
63 H= ST S Tehd &1 381 9 Fad It o Heshdfag futrer 3 fRu T ereRy
o 9% 9 Th, T, ..., SANS T ST T H=Al Sl H&AT 10w &1 fafer 1
Ui 310 G T B8 G ¥ R 71 WeRtremd (S 1114 2.) | 10 9fEg
Tk Sitelrardt o SeRTTeT Siteh o Siaid shEed X o Fehvl W Scehte H1d
foFen 81 WETER gW WEW 'C, R P WAl & AR sweRteam 7 foe
Gaelt ereh wEl R URomH 1 Seod e 2l

IRA o STeX AT 3R Gud Gt gheon R S i IR = T
SN k1 Qo T&ieh oMg feRT (I-King ) ® afvfd €1 59 % & wfiehe &rel
1 &1 T HiST 2, ik 213 € g H dehleid GEE 3 ey fean o fF g
Tk qe edfeiEd qugfaftal St < el |ireEs 396 quf ®9 9 Ul
T g3 FA R AR H fed o 3 ot e IR g9E & fagia W gs
foege = a2

T W AR Bl @kl 3 F FwHEIA AR GEF BT GehouTst w1 FAT
SHifay o 31279 oh foTu fehan| SSEUa: Rabbi ben Ezra = 19 Uel st 9@ ¥
Th IR H Tk, T, ..., M et ST Fodi i H&SA G il I8 A 1140 T
7e W 3T T WG B € fF Rabbi ben Ezra &1 "C %1 FA T T o, qenfy
3 38 WA & p 3R r % o forw wEl & fow C =1C @ 81 W 1321
'sc. ] %ﬂ*g’, é’@zh‘, Levi Ben Gerson A "Pr, ”Pnéh‘ ‘v'Eﬁ o ;Y ”Créh‘ A9h “v'ﬁ)f
I FqeT

Herd Y S s ﬁ?WWW@ﬁTWWArsConjeotandi
 fSrh1 ei T TIfords Jacob Bernoulli (1654-1705 €.) = TRl k1 Wehter
Ik WO 1713 € o g7 39 s | G&ud: so=d IR d=d o fagidl ot
i S WhR U € ST o EH TShe i 2
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