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(Permutations and Combinations)

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

6.1 9faak (Introduction)

A AT for SMTaoh IR =eR o1et el 1 Ush Gohd &1 |
IE A | 4 =k ol € SR eeh Wk 0§ 9 ek ok 10 ek
g Tafed 1 dre 1 @ien ST Hehdl € AfS 4 fafkre i
=1, fo <ewe, e fafyea o0 o safterd feea s amn
fepell w01 @119 27kt o 39 T | i st T §) eTaeRt
Fad TEe 3 AR T S k7 21 q H e o o,
3TMIehT 3 ekl ok fohae ST 1 ST B TSTT2 39 He
% I o foTu, 379 Hyyad: 9 9 fHhi § ¥ U 999 H 3
TRl 1 AT, Gft Hord AT Rl eAfaets g T URY Jacob Bernoulli
X %) W g8 fafr e aeft @ik i e, wbife gva (1651703 4.0
HU HI TS T T Wehdl €| 3@ SAE §, € | UH Hiferm T dehieh HE
9 7|, 3 3T o HH F gAas BT o 2T, 39 9T &1 SW = Fopdl| o I
qehHieh, TSN o =a AT 3Tl HAaE i o (H-T9= alenl i den fuiia
FE H T B €1 9w =0 H, 6 SH fagid W fER i, S o g9 deheinl
%! s & fou sty difes 2

6.2 TUTAT Skt TURYA fagid (Fundamental Principle of Counting)
sTsT &W Fefafed saen W fEer Y 6ed % 9™ P, P,,P,dM Y2 ar S, S,
e 2

IHeh U Te o Toq U2 qen e o T fae-fa= g (gm) 2w U
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T o fore 3 aliek €, i =o @ fag
3 Y2 Suied B T ThN Uk HHS Hl
9 2 @ © R S wehar 21 Y2 ok
Y& 999 o U SH & °991 &+ 2
faeney dua €1 ora: U2 qun wHis o el
o TI I HE@ 3 x2=6 B 39 q°
epta 6.1 H T2 feman T B

FEY BH THI YHN HI Th H
e R foEr w1
e o U 2 S, 3 @H ok fess qen
2 U T Siqel €1 9 3 aeget w R
YR 4 o S GHhdl § (YSF W 9 TH
I ) |

Tk o 1 2 o qlenl @ A1 S Tohdl €1 T S o g1 S o 9%, T @H
o fesd &l T o 3 e @k €)1 38 YR 9. SR @F & fesd & gl & gen
2x3=6%1 38 9 qF WIS o U, Tk I F1 ddqet H g ok 2 fa qlen )
3Td: YEH G 39 gl i Thel o SH % el 6 x 2 = 12 =t ales € Ak zw
%l 1 B, B, @ @M o fessli &l T, T,, T, < Ml 1 siaal s W, W, T8
g, @ 3 st i A= o Tepfd g TR feRA S HeRal € (STeRfd 6.2.)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,



FHFT 3R = 109

T ITIH YRR i GHENS ! Fefafed fagid o 7= g0 wXa foran s
2, o 1o e e fagia 1o Shae UM fagid wed § iR fordeRt wer
T TER T,

“gfe Tk A m 97 il Q@ "ieq & Gl 8, deId Uk = 5 0 19
Tl d wfed & Gl &, d [T gU %H d 31 g2en & 9= @kl & =ied g &
oo 9= G= m*n &l”

SR afvia fagia &1 seTetl &1 @ifaq Tem o fau s fear sn g
21 serewnd, 3 weel o fory, 9% fagid freffed g @ g

I Weh S T ilien] @ wifed 81 Tehdl €, THoh U Ueh SHA Al o T
I G A B R AR A A p e e A A e A
ﬁ'm;fézsr&ﬁﬁﬁéﬁfﬂ?{ﬂﬁﬁaﬁ%qw,ﬁ:ngwﬁ)
mxnXpgl”

T U9 W, U2 qe IS o Sgl whi UEH w1 et wemn, fretete e
o SR Hfed gF o fafe=1 fa=mel 1 9@ & 9o @

(i) T U o = HI HSA

(i) TH FHUS o FIT HI A

T YA | fo=mEl #1 eAsfie g, fefaftad sedetl & IR "ied 8H oh
fafer= fomarai 1 He& & U

() T 9% o FIF hI T,

(i) T @M o fesd o == Hl wel,

(i) T TN HT dGA F I Dl S

el T § W Torsh WY U S ek WHel sl H Hfed € Wehdl & W €H 3
Hug wH 4 9 fREl T 1 99w © SN 39 Ad HH 4 ueAe o ufed gH o
fafi=1 fa=mal =1 Tom 6 2
SETET0T 1 1% ROSE, & 3181 ¥ a9 aTel 4 31eR arct, stefqul = e1efdq, wissi &t
TEA A IS, Sefeh 21eRl o TR i A =2l 2l

T tfaa v w1 we, 4 fem s [ ][] ][ ] 4 o @ sww e &

IRl 1 HE& o SE B, ek 3@ o1 1 A Wl WY o gRgha st erata el
21 T8 TIF W1, 4 A R, 0, S, IR EH © fret wF g 4 fafa= afeml © 90 =1
Tohel T TGk 9%, SR M HT I A7 9e)f § 9 frdt ww 5w 3 fafa= a9
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T S Hhal & 39 ST dR T i 2 fafa= a9 90 S gehRdT © iR afd
H =9 T I Sl | qd ¥ 90 S Gehdl € 39 YR oM fagia gR wRi €
W WA o TUeh] B W& 4 x3x2x | =24 3q: V&I i A= F@M 24 B

IfE e 1 TR w1 Al gidl, @ fohde 9% o7 Tehd €2 7%
o TR o gl S gehdt ® 56 4 R T § 9 yoe SR 4 fafr= adient
T 9 ST ka1 T Td: TR K1 A T =4 x 4 x 4 x 4 =256.

aretor 2 fa=-fa= O o XU 3T 4 wief 9, fhad -9 ora 3aa—1 fRe < ohd
€, A T Wohd o o0, Th TR o A9, 2 Fiel o1 STavehal ugdl €2

T e Hehdl o g 2 e T ! f=-fa= o1 o 4 Fiel 9 ST

T o T 1 G&A o a0 B FH o e ©IF F 4 el § 9 fFdh w g1
4 Tafsr=1 qfier] @ WU ST Hehal 21 3T a1, A9 o R T 1 99 3 % | 9 fwdt
T g 3 fafe= skl @ o S Gk 1 2 Yo Fagid g Hehdl i erefie TE
—4x3=12.

TERIOT3 3THT 1,2, 3, 4, 5 9 forall 2 R 99 ST o7 Ghdl &, 9fg 3] &1
TR 1 S Tkl €2

T @S H AN o ades, 2 fed o DD@W@WWW@ TH &

TR 1 @A % GUSK B TE TR T I G o [oIU ohee 2 faemeq €
2 7 4, 3R 7€ 2 sl W FoRa1 S Tkl 1 THoR UYEI el LA i 5 ki H G
fopelt Tk R W ST Hehal € (TR SRl 1 GG w1 W Wehdl €)1 3Td: $Eh 5
faeheq €1 e1aue o Tagia R & Rl arell @9 Semsl i vl Tem =2 x 5,
i 10 21

FaTET0T 4 9% o faf=t 22 Suted 7, @ 39 fafe=T Hehdl o1 He 9 sifee 5=
FH ¥ FH I TS HI TH Ftd I W FHHAT Th i TR b A9 WL Ica- foha
S Hehdl B2

T Uk Gohd A1 2 A3 A4 A5 Sl § o9 S Gkl 21 S BH 2, 3,4 9 5
Sl S oIl Hohdl shi HHE @A 1 STeT-3Tel UM i 3R TR 37 wemst
i Sg J
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2 Fel g 9 arel Hehdl ol 9EAl, 5 ST wel § 2 e T Eal
IR SR 1 G& o SR 21 O 99 & SHUR TR & =5 x 4 =20 2|

T YRR 3 Fel g 994 ol Hehdl sl T, 5 wel 9 3 foa T

1 SRR 9 1 G o S § SHR! HE@ 5 x 4 x 3 =60 B
T N 4 Hel aTel Hehdl sl WA =5 x4 x 3 x 2 =120

3R 5 wel arel Wopdl Sl W@ =5x4x3x2x 1 =120
oT: Hehdl i 31 T&AT =20 + 60 + 120 + 120 = 320.

gyATaeT 6.1
1. 3& 1,2,3, 4 3R 5 9 fhat 3 SFHE AT a4 E 1 TFd! §, IR

(i) i @I GG i TIAM 8T 2
(i) i ® TR FT sEfa T 7 2

2. FF1,2,3,4,5, 69 FRah 3 sietg Ou SEAW SE ST Gl ©, A ST A1
TR HT S Fhdl § 2

3. ST FoHTe oF YeE 10 3R] § fohad 4 18R o IS oFIT S Hehd €, TS feopell
off 1eR T Tgfa & HT 1 TRl 22

4. 0 9 9 d% o 3kl T YA Hieh Tohad 5 AhIg TohIA For ST ST Hehdl €,
Ife G Ao 67 W YRH Bl & N HIE 3k TH aR H Afeeh & A 22

5. U TR A o Sl ST § SR GRom Sifehd T fere S &1 aiomEl st Gee
T 82

6. Ta=-fa= i o 5 =g Ry 8¢ 21 378 feran fafsr=t Hopd aF1Q ST Hehd €, 4%
Toeh Hohd W 2 Tel, Uk o 9 SW, o YANT i SAEedRAl el 82

6.3 AT (Permutations)

sl oTT=38 o SSEI | §, BW ardd W 1eri o fafu= fa=mal, S ROSE, REOS,
..., TR, T TS F& T 70T 3 &1 39 G § gk foam g @ fae §1 g
vl | el o forae w1 e Hewyul € T 9 vels faed, 4 fafie oeni W 9w
G99 § W S WY AR S TN, HHAH el 2 39 e g4 s NUMBER,
o el B W 3 1R, srefuut = s1efdia e v w1 wewn fruifa w3 7, SefE
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31e T TG &1 A T4 &, a@ g8 NUM, NMU,MUN,NUB, .. 31g o=
1 UM 1 SEYTH &1 T8I T e 6 Tofa= e/ § § Tk 999 § 3 318 i oeht
T ATl SHHEEE] R UM L W@ B TH YhR o VeE| hi AT HEH =6 x 5 x 4=
120 (oM fagia & w&m grr) &

I 21eR T GG T SATH BIct, @ AT i ST @& 6 x 6 x 6=216TAM]

uftarer 1 wHeE wh e e o o faere 7, et < gg aegetl § o wh wm
H o a1 Gl I A S T 2

= fu 3u-o19=2% o 79 39 g &l fAuifa w3 et steaveshar 39 YR o
T % ST 4 o forT wedl @

6.3.1 spH=II, STd gyt EI?T;I'QY fa=-fa= 3\ (Permutations when all the objects are
distinct)

i | fafr= axgeti § @t 999 o - oegell i el I T HEEE i GE@
I Ttk P el Fd €, Sl 0< < p 72 el off sheed | oget 1 gt
1 SgE TR, P =n(n-1)(n—-2)..(n-r+1)

SUUtT HHEEEl i 9e, r e T i TN

< & TmE L

n TG W A o qhR] BT HS % SR 2| Tgedl LM 4 Tl § T S Gehel 2l
TR AR TEI WM (n— 1) TRl G 9 S Gehdl €1 TR ST AT LA
[n—2)7iehl @ 9 ST GHal B ... AR ol TAM (n— (r— 1)] TR G 9 ST Gl
21 3@ o Tl 1 SUUW W o qehl ® W@l =a(n-1) (n—2) . . .
m--1)An(n-1)n=-2)..(n—-r+1)

"P o feTw g U Sifser <ok € 3R T U W Wohdd i STavashdl ¢, foret
FEEAl ¥ TH 5 o To&dR ! SR S Weh| Walteh »! (4 n Hafora wgd €)zed
TN TEEd hidl ¢ Frefated foeror o g9 d@i@t o e ® o) @ o o ®2
6.3.2 mﬁm dehdad (Factorial notation) Tohad n) 99 n Whd HeAe o
TUFA 1 e R € i 1 x2x3x ... x (n—1)xnH n! A el fmw
S Bl BH TE Wedleh i n SHHATOE Ued B1%E WhR 1 x2x3 x4, x(n—1)xn
= 1 | TEIER

1=1!
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1x2=21
1x2x3=31
1 x2x3x4=413R
T qiefg & B, fRol=1

T YFR B0 for@ §hd &, fF 51=5x41=5x4x31=5x4x3x2]!

=5x4x3x2x1!
Tyl 9t Wihd W& 1 ok fau
n!=nmn - 1)!
=nn - 1)(n — 2)! [afEn > 2]
=n(n—-1)m-2) (n - 3)! [afEn >3]
ERIIE
3aTET0T 5 AF feifee (1) 51 (i) 7! (iii) 7 ! — 5!
A (i) 5!=1x2x3x4x5=120
(i) 7!'=1x2x3x4x5x6x7=5040
R (i) 7! — 5!'=5040 — 120 =4920
7! 12!

SEENUT 6 URehe HIFST (1) 5 G) qon a2y (101) 21

7x6x$
T o)arwamﬁ% 7 s =7x6=42
. 120 12x11x(10Y) -
o W Toy@) ~ (ogx(z) oMo
n!

&mﬁm7qﬁﬁﬁﬁﬁq;E;j5LGﬁ n=5r=2

T@ Y fefarEd &1 °F e ©
51
2,(5 2) (FAfF n=>5,r=2)

o 5! 5! _5x4 10
R 21(5-2)17 21x31 2
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1 1 X
3STEIOT 8 §+a—ﬁ,?ﬁxaraﬁfml

1 1 x
< — 4 —
BT AR AU 91 T 9081 10x9x8!

31?[116[1+l— al a0 &— al
9 10x9 9 10x9
Ad: x =100
gyATaret 6.2
1. "M fHehrfera:
(i) 8! (i) 41-3!
8!
2. F 31+41=71? 3. Glxg) 1 AT HifS
1. 1_=x
4 ?41‘?’6! 7!_8!,?ﬁx$TIIFfEITHEIﬁ'FEI'QI
n!
5. (n_r)!,emnmﬁwmaa
1) n=6,r=2 (i) n=9,r=>5.

6.3.3 "P & fog gT &l Eg?qﬁr ( Derivation of the formula for "P )

" n!
P = 0<r<n

(n—r)!’
3T BN IH YL W a9 =l wiel g9 Ffafaa am fwan e
"P=nn-1)(n-2)... (n—-r+1)

TR AT SRS H (n—r)(n—r—1)...3x2x |, ¥ 00 i W, e W &l &
IED

"p :n(n—l) (n=2)..(n=r+1)(n—r)(n-r-1)..3x2x1 ~
' (n—r)(n-r-1)..3x2x1 h (n—r)’
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|
sﬂw"f’r:L SE0<r <n
(n—r)!’ =

T% P TR W AU Gloush e
fority &9 F 5 =, A "Pn=%:=n!

FHHAN FT UM, heled S qlehl 1 T 7, TS wsh a9 | a1 gl s
1 T fepan o 811w off o o T fomme bt e SR © 59 wEe o o

it sl i Bige) fomara e 7o € @I e T € foh UH T 1 haet T e
21 FwEo W A P = | wfenfia fEn 2

n! n!
"p=1="—= .. (1)

Fd: G (1), r=07% forg ot oy 2

ng 1!
a7q: P,—(n_r)!,OSrSn‘

i 2 p fafe= aegetil © @ T 9HE H o SgeT i R I9F Tl T WA, SEfh
aEgell o GG 1 Al B, o el 2
THHT STUM s T99 %1 SUufd oF THH €, 37d: SUHI TS o fo Big
T R
39 AP o A I ITANTC I TTE FH o ¢ o g% & F WAl
®1 39 TF % TN 5R WA I R©
IR 1 H WA BT e H@A =P, = 4! = 24 59 TR BT AN T g AR
TR 1 A @, o wesl ki ssliee wem 44 = 256 =i
6!
3
4x5x6=120, 98l 38 991 § ot RGN &1 A T 2| AT TR B ATA
F, @ TRl & A T@ 6° =216 Tl

12 ATl oF Toh WHIE W Uk 3TeAE SN Ueh SUEAE o WA o qdeh| i
&, 9% AER T & A TH 9 SAfuE U W AE W Hehdl §, T

NUMBER ¥I% & 31eRi ® § 3 37e/i a1 wafiq ol &1 gen = °P
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”g=2¥nxu=nz
10!
6.3.4 wHHET, T Tt ERT;I'QY far=-f=1 75T & (Permutations when all the objects
are not distinct objects) A ST foh 89 ¥ ROOT oF 31&R oF YA o6 aiiehi
1 W& A N 1T 90 H, Gl rer fae-fae e 81 ==l 20 € S wHE ¥R
% 18R ¥ &9 T i O eree ®Y § fr=-fo 7F o € S 0, 3RO, ¥ 3
=90 | 4 fafe= e § 9wk 99 § 9l o oo o ol hEsEl B e 41 7
T FHIE H ¥ TF A9 RO,0,T W &R | 36 ¥, 7l W 21 FHHd
RO,0O,TAMRO,0 T T8 ¥ 5t ff ¥HH %a=a B Ak O, 7en O, %! fa=-fuy ==
HA T B i A O, 72 O, [l HH=A H O Bl AW, FHH=l i S+ Hen

|
M 42
2!
39 a1 I e T TR T e
FHeE S0, O, HH wd O, O, <l
- € O A ©
RO,0,T |
RO,0,T | s ROOT
TO,0,R |
TO,0R | > TOOR
RO,TO, |
RO,TO, | s ROTO
TORO,]
TO,RO, | > TORO
RTO,O0, |
RTO,O0, | s RTOO
TRO,O, |
TRO,O, s TROO
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0,0, RT] OORT
0,0, TR >
O,RO,T | OROT
O,RO,T | >
01 T0, R| OTOR
0, TO, R| >
O\RTO, | ORTO
0,RTO, | >
0, TRO, | N
0, TRO, >
0/ 0,TR | OOTR
0,0, TR| >

3T 379 TH I INSTITUTE oh 18R o QA= oF iihl &1 &A1 F1d il
3 0 H 9 e €, 5 1= SR qen T AR e 2

ST Y W, B9 T TAM &R i f-fa 79 o € S 1,1, T, T, T,
ofafir= s1ai & § T 99 § 9 F oF © T FHHEE B G@ 9! 21 T 9 TH
e WA T I NT, SL, T, UE T, R faar ®ifsw afg 1, [, ¥ 7= & 3R T,
T, T, T S 7 & @ 1,1, %I 21 Tl § 71 T, T, T, %1 3! Tkl & fo=ma foman
ST TeRa 81 A 1, 1, 9 & @@ T,, T,, T, 99 &, @ 2! x 31 e THE 8ril 3

W@Wﬁrﬁ:{maﬁ%m%%lﬂﬁﬁﬁf@ﬁmwaﬁw (femm

YU =R T TR B
T 3 p gl o wHEEl i GEAl, Sl p Ty 99 YRR H1 SR 99 f geR

. nl
aﬁ%=;.
TEd: TH G § Uh AU oA wHA ® S A vl 2
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U 4 p FEGST o HHAA hI GEA L%I,Gﬁplaﬂi@waﬁ,pz
pipt. py

T TR YR F , ..., p, TU AT THR FH IR I (A FE 7) fafem wEw

ol

FETE70T 9 ALLAHABAD 3155 o 218 9 o1 dTcl =l ol 9 A1 ohifolg|

T UBI WO HeR ¥, o A, 4 9 301 2, 29X L 310 © a9 fafe= ghr o

2| sraue fa=rEl 1 stefe gen

_ 9!  5x6x7x8x9
4121 2

FETETUT10 1 § 9 Th o 3{ehl 1 AN hich fehdrl 4 FAhIT G&AT a8 S Hehdl

€, AfE bl 1 TR 1 eAta T €2

Tl T8 W 3fhi 1 HH HEYUl 7, ST & fAT 1234 de 1324 T fa=- e g

2| o7d; 4-3iRTa TEmsh 1 e 9 fafa= il § 9 U 999 § 4 3! F Al a1

gl HEEE H G % GOl B TH URR 4-3Rg gemst & e gen

9! 9

9
=P, = =— =9x8x7x6=3024.
(9-4) 5!

SEETOT11 100 | 1000 o ste feerd fepart weamd €, i @i 0, 1,2,3,4,5 9
T S Hehal €, AR Sfhl o RGN 1 a7 2

e 100 ¥ 1000 o5 ot fiord i @ U 3 S el 21 YUH g9 6 H °
Y UH GHA H 3 bl i R o ATl HHA I WA HI TN HW | T8 A
°P.¥ WY T HEE § o +ff wiwfew €, 0, TS % TH W 1 33 F faw
092, 042 ... ScAITE 3R A UE Heamd @ S oreqel | 2 hid &1 37 14 & &
A T b TIQ, 30 YhR 1 2 AT W@t o P, H W WSl TS 3 T 2-SAA
FEatl 1 HEA A HE o T, BH 0 i he o T W et Y 29 € @R 9
5 3l ¥ Uh THA | Y Al i TRt S a1l TG i WS 9w &1 T

=7560

. . | |
ge& 5P2%| d: I & = °p, - °P, :%_%

—4x5%x6 — 4x5=100
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FETEIUT 12 5 &1 HF 10 ST, 39 YR fh

"P, 5
(i) "P,=42"P,, n>4 (i) ?m—g,n>4
Bl () fen & &
"Py =42 "P,
a nn—-1)mn-2)(n-3)(n—-4)=42n(n-1) (n-2)
Fifh n>4 G n(n—1) (n—2)# 0
3rqud, g Uel Hin(n—1) (n—2), § 9 A WV
(n—3)(n—4)=42
Ell n —Tn —30=0
a1 n”—10n+3n-30=0
gl (n—10)(n+3)=0
el n—10=0 A n+3=0
a n=10 AW n=-3
Fifeh ;B0 WA & B Wehdl ® 3@ n=10
"P, 5
. ﬁn,4 =G
(11)1?'*“% 1P4 3
9 Th 3Bn(n—-1)(n-2)(n-3)=5(n-1)(n-2)(n—-3)(n—4)
a 3In=5m—-4) [FfE (n—1) (n—2) (n—3)Z0, n> 4]
a0 n=10
SETETUT 13 A1 HIST 7, 4K 5P =6°P .
T T W
5% =6°P_
4 5!
R 5><(4—r)! _6x(5—r+1)!
50 6 x5!
<\ (4=r) (5-r+1)(5-r)(5-r-1)
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6 -rG-r=6
= 1lr+24=0
r—8r—3r+24=0
r-8@—-3=0
r=8 or r=3.

r=28,3.

g 8 o o 8 o

$ETE70T 14 DAUGHTER 3158 o 31eR § 8 31&R JTel fa=amai o1 W& 9id i, afg

() 99 =R TH 9T R (i) ¥9 R TH 9T Tl T
& () DAUGHTER vI=t ® 8 fafi= a1en &, 59 @ 3 = &, ereffq A, Uden E
Fifer Tl TRl 1 T W WA ¢ ST B0 b THA o foIq Seh] WitHferd &9
T o] (AUE) WH o &1 g e1ehell o 919 5 gl (31eri) o @ e 6 aeqd
&1 Wt €1 R en 6 aegetl § 9 U g § gl 1 et o arel wHeEl i HEe
T TUAN F | A WA P, = 6! T T W YAF HHIA & T o4 q1 = A, U,
Ed 9 @il o1 Th THF § Wl 3] HHET S €| STaud 0 fagia § sweedl &
A H@ =61 x 31 =4320.

(i) =% eH 37 HE=E w1 wen 9w S, 5 vl = uw Wy T €
T Ted § 3N W U UH WHA H Wl ol WY il o arel faarE i d9d S
@ HE B, S 81 B TR 36 W ¥ v ge @l o U WY e ool Hedl i
@& weH g
3 A e 81-6!x31=61(7x8 — 6)

=2x61(28-3)
=50 %61 =50 x 720 = 36000

IEEI0T 15 4 o, 3 Welt aon 2 &4 fe@hl o & ufea o fohad YR 9 =afeerd
fopen S Wemen B, 9% Uk € 10 1 feweni o g oA T € 2
&1 oGl o1 ol W& 4+3+2=9%1 31 9 fe@hl 4 ¥ 4 fewh Th TR &1 (),
3 fewh T wR &1 (dielt) qon 2 femh dR g & (') 2

!
o =1260
4131 2!

T YR el &l afied & &1 T
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IETET0T 16 INDEPENDENCE ¥ o 378/ | o9+ aTel fa=mai 1 @& 3 sifaw)
= fa=ma § 9 fear fa=rat |,

() = P Y YR B &7

(i) Tt WR TT TH G T 2

(i) X Hd ft TH e T wd 22

(iv) Y19 URY B4 € SR Se1 3id P9 Bl § 9

T TSN W 12 R 2, S ¥ N9 @R, E9R 9 D, & 91 37l @ 3R 99 e
o gt f=-fa=r 2

12!

safan fammel &1 i wen =5, = 1663200

(i) TP o oY T W fer T qd ® SR TR 9 11 3teri o faem
1 TUMAT W 21 AT P H GRY BN O W) w1 A ge

|
= 138600

312141
(i) T U H 5 @R E, S for 4 SR ER 91 | 9R [ ® it foh 3ol ®d
T WY @Al €, SHIOT S S THA % U Tk rehell 9% [EEEE]]
TAF T &) T8 Mokl o5 I 7 Segeti o W et el 8 I&E @l St
8!

21 ¥ 8 wRqel f7 3 SR N®, @7 <1 sR D & o fom=mel &1 gen 5,5,

21 T ¥ Yo% forar| o §d 5 @R E, E, E, Ea2 1ok fo=rai &1 g

8 .5

! !
%%lmwﬁmﬁmﬁmﬁﬁmﬂﬁm—3!2!"Z=16800

(iiiy fa=mai =i srvfie @
= o= &1 a1 wen (fo fodt afqay o) - fo=ml &t gen,
gt @R T 99 a7
= 1663200 — 16800 = 1646400
(iv) BHIQLN PRl <Al T W feer &Y <d @ (1ad fR W iR P e fm W),
T ThN AR IH 10 &R 99 ©d B

. . 10
31d: fa=ma =1 a1 g = Toa 12600
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1 99 d% o 3Rl &1 YA Heh fohad 3 3Toh1a GeaW o7 gdl ©, afs fodt
off 3feh hl e &l T B2

2. foeht off 3fek ol Sy fam frat 4 fg e et ©°2
3. 3® 1,2,3,4,6,7 H TgF A G fHadt 3 SR 9 G T S el

10.

11.

g, s &g off e <rewn T T 82

HF 1,2,3,4,5 % STAN gN Toha 4 Spa Heard o S Fehdt 2, A e
ot a7 <rewen 78 T 22 TH 9 fhat 99 et =i

8 =ferral w1 Wikfa o, g9 fohad TR o Tk e1eael 3R U Suieael o Hehd B,
T T BU Toh U Al Th W 3ifush U8 W TRl @ Wehdl 87

Ffg 7P P, =1:97 n @ HIfS

r I HINE, A (1) Sp.=2°P,, (i) °P.=°P_, .

EQUATION 315 o 278R H ° Y hi q2ad: hadl Uah aR SUANT Hich fohad
srefqul 1 S1efdia, v o W B2

MONDAY I o 31eri § fere, arefqul =1 arefelq, wisg o1 Wehd €, 1€ Hd €T
fop fopell oft a1er =1 TREf &l 1 S ®, 4

() T 999 ° 4 R fou S| €7 () Uw 999 9 @ enen faw s €2
(iii) |t 1eri 1 WA foren S B, foRq oW S1eR U @R 27
MISSISSIPPI 915 o 27eRi § o fq=1-fa= sa=rai o | fohaqi & 91 [ T 9
&l o § 2

PERMUTATIONS ¥ o &R & fhae il § sgafterd fFan <1 ol &,
g

(i) <A ve% 1 YRAP E e i S W Bl B

(i) =@fE v o v = uw Ty €2

(i) = weg § P de S o Hed Wed 4 &R B 2

6.4 G (Combinations)

A oifsg for 3 @i 2 faerfeal X, Y, Z %1 © 998 21 2 faenfeal «1 s 9m
T B SHR BH T YRR ® Y TWehd 87 9 X R Y &1 &, Yaen X & 9
g o= B2 7ol R faefedl &1 %0 ol T& 31 ardd § 39 9 o et i
& Hea aleh €1 98 XY, YZ a1 ZX B (3T 6.3) 1
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O © O

3TTeRf 6.3

Tel W, Y&% =9, 3 fafa= oxgei § 9w wma o 2w AR I g, e
FHEA T

ot g o =T aegetl 1 w9 Aoyt T 71 o9 F9 3R Il W =R
w3 2l

aNE AT Tk W H e © 3R Yde oAt o= 9eft safaa 9 w1 fiermn
21 ‘Tl o’ 1 el we w1 Huior g9 e 9ohR % €1 X 1 Y 9 By e
A Y 1 X U g1 fretrn < o w1 fremn @ €1 7=l on el @ @1 e faerm
#1 Fol g@n 3ot & 7, Tt 12 fafu= axgei § 9w wa | 2 awgetl & wex
o Al el R G B

o fag ek ga W feora €)1 59 fagent o @ fm=l off 1 o1 foemet feat Sframd
Wiielt <1 Wkl €1 FET Stenei ®i el G SaAl € 7, ot 7 fafa= asgei § 9w
g 2 TS H AR o ol G w1 GE 2

319 &9 p fafe=1 owgsti § 9 U 99a | » a%gel Sl AR S a1l Hadl ohi
e, @ wdfie 7C, | The F T, T FW & O g a5

oM Aeg foh AR I 4 f=-fo= amqd A, B, C @R D ®1 379 9 U wmg |
2 &3l ! Wt A€ 3H WEE S =R, A 3 =9 AB, AC, AD, BC, BD, CD €178t
WAB A BA TS € =4 B, Fifeh aqail &1 A H=d 1 qietad Te s 1 g6
WU ° g9 BA, CA, DA, CB, DB @21 DC %1 39 gt ® @ffera =&t fohan 21 5@
YR 4 faf= oxqstl & 9 T 99 | 2 S%qell &l o 9 aTel Sedl Sl 9e
6 €, 3G 4C, = 6.

=0 G % YE GO o O, e 2) wH=d f9a Tk €, i g g
2 oEgE ® 2! TRl ¥ YAedArtd fHE W1 Gkl €1 THiOY, HEeE H e
=14C, x 2!, 3ol W 4 fafe= =eqeii 4 9 T% 0T 9 2 o%qef Bl Rl S @
FH H e =P,

4 g
SIRIE] 4P2=4C2X2! a1 (4_2)'2'_ 2
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e, | eifere foh ear o 5 fafi= el A, B, C, D, E€| 39 9§ ©h 9w §
3 gl Wi oY, A B9 HeA &F €, 9@ 4 ABC, ABD, ABE, BCD, BCE, CDE,

ACE, ACD, ADE, BDE & S, o9&l § ¥ Yo% o T 31 %a=d €, Fifs Joih
T 1 i aegeti i 3) Akl § qedafte fhan s gehar €1 ST wEeEl S
& = 5, x3!

5! s
3d: SP3 = 5(:‘3 X3! (5_3)| 3! - C3

3 STV, HHAG qA GO o o GaY 9 arelt, Fefafad o &1 SR dohd
FW e
THES5 P ="C, 1, 0<r<n.
Suufe *C Hodl § W U® o T 4| HEEE €, (e Yo o & 4 IR
r | ikl o et fhar 1 gk ©

31 p fafe= aget o 9, T 999 | I3 hl TR I a1l wHAEAl hi
T "C x 7. ¥ T SR JE Few op,

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

n! n!

froguit 1. Swda wRomm | (n_r)f 'Coxrl gefg "C, = (1)l

n!
n! 0

2. T ORI o € R C, = 1, 31 n Tl aegeti § & Shae 7 el 1 wen
T TOFT T § el g ol o foru fr ST T S ol wEe 1 T S @1 g
1 AT T, T T T 6 o 1 W o w1 =R TR ST €1 e of A
o T =M o1, 39 o1 o TaF ¢ foh weft ogeil 1 oig T w0 © oIk e T
o TR A A A A TH TR | T RN, B 9Ref w E R C, = 1.

:1‘

Wmﬁ,aﬁr:n,ﬁlf ncn:

3. WLﬂ:”CO,W,?ﬁ”Cr: r=07% fau

0!(n-0)!
U 21 I

rl(n-r)V’
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o = n! 3 n! 3
4. " (n—r)!(n—(n—r))! B (n—r)!r! -G

125

AT, na%get H ¥ I H FIT B, (n — r) T HI STEAGR HH oh

T 2
5. 'C,="C,0 a=b TMa=n—b AAqn=a+b

'q-a-q' 6 nCr + Cr_l - n+1Cr

suufa g o 8 "C, +" C, = ———-+

n! n!

rx(r—l)!(n—r)! Q (r—l)!(n —r‘+1) (n —r)!

n! 1 C

W Dl+
a (r—l)!(n—r)! E}j n—r+1E

/ n! xn—r+1+r B (n+1)! _ o
( (r—l)!(n—r)! r(n—r+1) B r!(n+1—r)!_ :

SEETOT17 A "C, = "Cg, @ 2C,, T HIST
T EH S B ey = "G

n! n!

SRt A(n-9) (n-8)8

l_ 1
9 n-8

e "¢, =""C, =1.

a0 A n—-—8=9 A n=17
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SETETUT 18 2 el 3R 3 Afgensw & Tk T U 3 AfFEl # Tw afafd s R T
foha WhR W fepan < wehat €2 T o femal winfoai et €, S 1 qgew qen
2 Hfeged 2

T IET W 1 Hecd el ¢l 31d: B Gedl 1 UM ! 21 Tl W wiufaa w5 gen
Ia & 2, ot 5 fafa= oafeqal § € T 999§ 3 F oo 991 aTel SO &) 9@

T 2 GO H W 1w A ok 2C, Wik € qen 3 Afgensi ¥ ¥ 2 g & °C,
Thor ¢1 THfT, T8 YR &1 9iafadl o sidfie wen

_20,%°C, =2 x 2L =
o2

SETET0T 19 52 19N 1 Teh TS 9 4 Tl 1 G o qlohl i G 1 82 T adiehl
o 9 feat o

() =R 99 TH & GHR (suit) o 872

(i) =R 9 =R, 9= FHR (suit) & ©?

(i) TR &2

(iv) < W e O ok 3R S e W% ®?

(v) & ™ T o

T 52 Tl W W 4 TRl Rl g o Sad € ek ®, e 52 fafue awgeti 6 9w
g 4 IS H A I o g9 € safen, qlenl w1 s e
oo 52 _49X50x51x52
- 44 2x3x4
(i) TE A TN UR YR % § $2, el ghA, UM IR Wei® o 13 T 21 sEfeg
4 2 % T I o 1°C, T §| T TRR 4 TS % 99 g % BC,4THA F
T G % UC, T 4 UH & U9 g o 1C, T §| He alishi Bl STsie
& = 13C4 4 13C4+ 13C4+ 13C4

=270725

13!
49

_ 4x

= 2860
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(ii)

(iii)

(iv)

V)
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T&® TR % 13 T §1 e Se % 13 TWl § ¥ 1 g % BC ek €, T
F I3 HG 1 g F BC,, At % 13 T H ¥ 1 g o BC a4 §) T
= 13C, x 13C, x BC,x 13C = 134

Tl § e 12 TR § SR 12 TH A W 4 79 g 81 39 2C, W ¥ fm

12!
mm%wﬁqaﬂﬁﬁwﬁgmzm:“%.

TeEt | 26 A 1 o 3R 26 Hlet T F T Tl ;i HY Aefre ge

— 26 x 26
C2 C2

026! O )

= 0 =(325)" =105625
1 24! (325)

26 A T TR K W 4 U9 26C, Wil W I I TH B 26 FIA T w@
H W 4 T 26C, TR T A S HHRA €

. . 26!
: qlieRl w1 e "' = 2C, + 2C, = 2% = 29900.

41 22!
. AR C ="C,, T "C, @ it
n 1 "M fehifay, =g
(i)>C,:"C,= 12: 1 (i) C,: "C,= 11 : 1

forelt g W feer 21 fogel @ eio) S el ferat Sfard @i s wehdl €2
5%ﬁ4mﬁ@3mﬁt3mﬁaﬁmﬁéﬁmﬁ
T 89

6 T T A, 5 THE T AR 5 A 1 H A H W 0 W F I F A0
F G A HISC, 9 TSE GUE H gAE T Hl 3 N B

52 Il H1 T TSI H ¥ 5 Il i TR I a1l Fed st wen fuifa i,
If% g% 99 | ded: Th THHT o

17 Taerfeal & 9, fd Shaet 5 faare ot &% hd €, T fhehe 3| &
11f@wﬁgdﬂwmﬁwﬁmwwéﬁﬁmﬁﬁ6m:
4 TieETST 89
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8. Uk ol W 5 el 91 6 @A 1 1 2 Hlell 91 3 A W&l & == o qdahl
T e Hyiia it

9. 9 IS UIGHFHA! H |, T fornefl 5 qra@enHi w1 =@ fohdd YR € FT Ghal
€, A ek faenedt o forg 2 fafire grewsn sfemet &2

fearfarer 3qrgvor

SETET0T 20 INVOLUTE ¥1% & 31810 |, 3120l a1 S7efdq Y&ish 3 )l a1 2 s
o, fereH Tsai 1 T 1 S Tkl B2
& ¥ INVOLUTE, § L,O,E, 921l U, 4 TR 3R N, V, Lol T, 4 =5oH &

4993 W o W o alehl B Hen=14C, = 4.

4 9 9 2 =Sl o W ok qUhl H HEA =C, = 6.

3T: 3 T qA 2 Sl oh HAd HI WA 4 x 6=24.

3, 37 24 A H W UEF H 5 N €, R WOR TH T F G 51 THR
Y fonfa fopan w0 Tehar €1 eraua fafa=r szl &1 erefise @ 24 x 5 1 =2880.
saretor 2] frdt Oug 4 wefEal oiX 7 o 1 T 9 5 OSE i U A
w7 T YR | fopan <1 Wbt B, ARk 9 A (i) Tk ot gt Tl 22 (i) F9 o
FH TH ASH q°1 Th ASHT &2 (jii) FH ¥ 7 3 AfHA § 2
T (i) iR S9 | g ot gt Wil et €, ST oheel Tigehl i =TI Tl
g1 7 TEH H W 5 ASH B WA 'C,THR § R S ww B e snefre demn

(i) fF TOF 1§ FH Y FH T ASH! 9U1 T ASH ¢, Sy Freferfaa
YHR ¥ =AM g
(a) | TISHT A0 4 Tefwmal  (b) 2 gk q 3 ASTHA
(c) 3 T qM 2 ASFHAT  (d) 4 TS qA | ASHI
| TSR TA 4 ASHAT H/ WA C, x *C, FHR ¥ TR S W 2
2 EH A 3 ALHA H WA 'C, x ‘C, YRR | fRA S TR 2
3 T qA 2 AS(RA B WA 'C, x ‘C, WER ¥ foan 51 wwar B
4 T TA | TSH! B WA C, x 4C, PR § TR S wHka 2
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;A A & ="C, x “C,+'C, x “C,+'C, x *C,+ 'C, x *C,
=7+84+210+ 140 =441

(i) iR S99 o wH W HH 3 dSiHAl €, THT AH HI W FEfatEd JHR 9
B gl B

(a) 3 TSfHAT qo1 2 ASh AT (b) 4 TSHAT q2M 1 ASHI
e wifve f& 3w o w5 aefwal 7 @ uwdl, wifE @ 7 ke
4 wTEfwar 2

3 wefewal qo 2 WEH H T 4C, x 'C, WER ¥ fHA 1wk €

4 TEfHAT T 1 ASH H TAAIC, x 'C, YRR § fRA S TR 2
zgfere sreftee dem

=4C, x'C, +4C, x 'C,= 84 + 7 =91

TETET0T 22 AGAIN ¥R oF 37eRi ¥ o9 aet, 1ol =1 1efdie, vsdi &1 Hen 9
FIST| I T IR FI T YHR @l N 599 YHR fFd veew § foen S R,
@ 50eT TeE M B2

T AGAINTSE § 5 37e B, f59 A 31 9K 21al 81 ST wisg) &1 1efie g

L
2!

AY URY BH o1 I HI G T HH o AU, €9 AH a9 o0 TE W
e o 3d €, IR fRT 91 4 F9=1 e1erdl o1, Tk w9 © Gl ) Rt qAtEAIEa
g1 & Tl o1 S sadl 8§, fat 4 fafe= ogedl o, a9 o gl 1 o
T AT FHHEE 1 @M B TS AW URH BH o1 Vel w1 G = 4! = 24 fiRe
Gd URY 8H o1t IT&&l i T =§=12%Gaﬁw@aﬁwmwﬁaw
o 9IE BAR UM &R A, A, 1991 N 99 ©d &1 T8 YR 1§ URY F ol Ui i
e 12 Bl 39 YHER A d% U SRl T W = 24 + 12 + 12 = 48

319 4987 W= NAAGI =1 371d: 50 of ¥€ NAAIG 2

FAEI0T23 1, 2, 0, 2, 4, 2, 4 3Thi o FAT g 1000000 ¥ 5 forat T@md o=
T 22
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Tl iR 1000000 T 7 FHE G 2 3R T fohT S aTel i &1 ot g
7 %, THfAT kel 7 SAHTE GEenst 1 & A S H 1 S| Thes Afafer Fifw
foa wEmst &1 1000000 ¥ FST EH1 =MW, 37d: 37 G Hi 1,2 a1 4 T YT g1
=Meul

1ﬁmﬂﬁﬁm6ﬁmaﬁaﬁm—%—4x§x6

AT T W EIYd T Sd ®, @l fR 9 87 0,2, 2, 2, 4, 4, i GGG i €, fe
2, @ 9R e 4, 3 IR S B

=60, i & 1 i Tod

. . ‘ !
29 URY BN Al Hemel & §d 9 = 2‘6'2'=3x4>2<5x6 =180

. . . . 6!
4ﬁmﬁgﬁa1ffﬁﬂwaﬁﬁwu@1=§=4x5x6=lzo
3q: o demst &1 1 e = 60 + 180 + 120 = 360
Jenfeuen fafy

7 STtg gEemstl & fa=rg T %2420 2 forg = o wend «ft wfwfea €,

9 0 G ard TE W B 3H YRR o T S wen oo

TIF R TeeR ¥eh) |
AqUd, Gl Tl AT & =420 — 60 = 360

31 21 =60 (0 % Ter =g

| Teooit | afk wew ge o Uk A T @ e s w TRE o 8, @ ue

oH o ®, T fell ot e o ofehl b1 sal € SR 9= fRa S gehan @ fSa
aR 3 gt ® faw Tu ¥, rufq, SwEe 99 W 1 9 0 Shedl Tk SR YA fRT S
Hehd &, i 2 991 4, HEY: 3 9A1 2 IR GAN HT S HHd B

FEEUT 24 5 TASTRAl 3R 3 Wl i Tk Ul | fehad YR @ 931 Hehd ®, W
o & i < Tgoh TH WY TGS &7
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&1 B9 Ted 5 WSihdl whi 931 3d Bl TH 5! YR W Y Wehd B| T UK o Todh
fa=ma &, €I oigehl i ohae Ton o fafed T W SSEn ST HewRar 21
xGxGxGxGxGx.
Ton ¥ fafgd 6 Tl W 3 AeH! F P, Tl ¥ TS S HhAT €1 3T O
fagid 9, 31 al®i & Fa qe
6!
=51 x %P, = Stx o
—4x5x2x3x4%5x%6 = 14400

3T 6 YT fafaer goanaeit

1. DAUGHTER ¥ & 18 ¥, foha 21eiqul a1 27eidH eal i To1 i ST Skl
2, Safeh Yook V&g H 2 TR qefl 3 oFoM B 2

2. EQUATION ¥% & 31aRf & foha, a7efqul =1 31, 9Isgi &t ToT i ST Hehell
2, Jafe TR a1 SAsTF TH Y T 22

3. 9 Wigeh 3R 4 TSRl § 7 WEA I Teh WHG S € 98 foha YR | fran
S ka1 ®, Sefer |iafd o,
(i) ded: 3 el €2 (ii) a9 3 oIefRal €2 (iii) ifushan 3 ergfnar 82
4. aft 158 EXAMINATION & qsft 218/l € o fafir=1 o=l &l sy 1 @@
Tl e ST ®, @ B9 URY 9 o1el JU v § g4 fohad v © 9
5.0,1,3,5, 7 a9 i 4, 10 9 fguisa g areft ok o et forg
6 FFT GEE I S Tl © 2

6. AUS oofHTen § 5 WX qe 21 &S ¢ 39 oumEen | 2 9w e 2 fu=
Sl aTel T TIea] i TIAT W1 S Gehell © 2

7. et wien oF Uk WEOS H 12 WA € S HH: 5 9 7 A ol ) Wl ¥ fave
& o1effq ©e 1 3R TE 11. T foeneff i y&e G ¥ =Faq 3 99 1 =97 H
U Fel 8 Ul I BA HEA 21 Tk fownefl fRa yeR W weA 1 =W W
Hehell 872

8. 52 Ul I TH TES! H 9 5 TNl o 9o & geA MuiRa i, 9t 5 o 6
Y% T (FEF) | dead: T dRuE B

9. 5 qeul 3R 4 Al Hi Th Ul o 39 THR SS@ Sl € o Afeard a9 wor
T Sl &1 39 YR oh Toha fo=me Hee 272
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10. 25 fomnferi &1 T e 9, 10 o1 999 TFH YHU-T o fau foFan s 2

11.

3 famnefl U9 €, foreie = Fofa foen € foF o @ & 91 <o & wiftel e o =99 §
FE ff T § i TS B 99— 1 FEA oA YRR © A ST gehdr &2
ASSASSINATION W€ & 31&i o fohde fa=md o1 ST §ehd &, Sfaifeh gt 'S
T Y ® 9
QST
o U T SR Tagid: 9% Tk weA m fafu= el 9 wfed @ geRdt €,
AR Th S =1 Tl alisnt @ wifed &1 Tt @, o wew A | seisii
%a&aﬁﬁaﬁmmw%
o nfafa= axgsti & © UH 99T H I AR I ATel HHEA S G&AT, Sdfh

|
T # S T £, 0P g e A  # o = e
0<r<n.
enl=1x2x3x . %Xn
enl=nxm-1)!
o nfafa= axgsti & @ T 999 § I A T a6l HHAAl 1 G&Al, Sdh
TR H A §, n R

o n TR H § THh TG | It T TR I ATl hHedl i 9@

n!
PPl py!
€ Sl p, I Th TER FH, p, THE W THR H, ..., p, TGC & S THR H
3R 9w weft Ty, A€ HiE € qr fafe= g w1 €
o nfafe= o&qel § § TH THA | 7l AR S Al HoRl Bl H@N i C

n!

¥ ghe FW T IR 1C = T 0<r<n

S A(n-r )

Afgifias gy
IRA | HEE AR oG H1 Gehoudl shi SR SH oH & 19eT N Foea:
AR Tt g €| QU gHeR1 9 Sl i € Ui ®, feiq ‘fershen’ witden o st
9 fowa &1 T oF T@H9= Yool o ®9 H faeiaa fwa
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Sl | HETeit (T 850 € oF wrme) Geq: fava o werm T €,
el FH=a SR =g & Gl 1 HL SR wE R

W % qd =Sl vt H gY@ 7 o oty fomm i gyfas gEw
Qya-wear 9 It fman ff 6 fafv= o @ & @ wF, g, ..., ok aee
63 He ST S Tehd &1 391 9 Al It gd Heshdteg futrer 3 Ry T ereRy
& TR W TH, q, ..., TAME A I T HoAl bt @A F1q HIA 1 fafer s
Ui T GUes T B G § R 71 W (S 1114 €) J o1 uiag
T TierTerdt W SfeRure Itk o Siaia e SR Ted Yool W Sk i
foFan 21 wETER BN WeW 'C, SR P % A o eAfafem Wt A far
Geeft een yHAl R gRomEl 1 Seo TR B

IR ok e HHETA 3R G Feiel Yeheol W w1 GURY = ioras
ENI ST YuiHg T 318 fh (1-King ) ¥ afvla 21 5@ & o @feiehe s
1 =1 T i 2, il 213 € gd § dohrella e 3 ey = on fF af
ok 91 BEAfeliEa Uugfefual Sl < ST S9rEEs g9 qU &9 9 ureH
Tl g3 A R 9= H wfed o 7 ot wHeE @R g9 & fagia W s
foeqe =@ fRa 2

T IS AR Bl W@l A F FwHEA SR FEF B GehouTs w1 AT
Sifay o 31259 oh faU {4 SSeu: Rabbi ben Ezra = 19 Uel st & ¥
Teh R | T, T, ..., MG AhL o1C Tol bl T G il I8 H1F 1140 .
ﬁﬁgwwmm%ﬁRabbibenEzraﬁ”Crmﬂﬂm:@fm,ﬁmﬁl
3 38 WfEq 9 3R & o favi 7El & faw oC =1C @ 81 6T 1321
3. ¥ ¥y o@®, Levi Ben Gerson v ”Pna? L eificolsiRl ”Cra? e
Eafcrie

werm T e e IR GeE o W quf @i sHes 1 Ars Conjectandi
2 foraent o fead TfoTas Jacob Bernoulli (1654-1705 2.) 5 fenanl STkt WehTer
Ik WO 1713 €. | §37| 36 T&ish | qeid: hHed IR "= & gl o
3 3E YRR U § S R B0 et s €

/)
—_— Q‘Q —_—
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