. r
]
]
ST
11078CHO7

HUTT 3T WO

(Permutations and Combinations)

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

6.1 ‘J:Icﬁliﬁ (Introduction)

A AT foh Tveh UG FaR STt diel 1 Ueh H2ohd B 1 Al
Y qel § 4 <k o € IR YAk =h 0 ¥ 9 Tk ok 10 IFhi
g Tafed B1 @rel w1 Gien <1 wehar € A% 4 fafere o
w1, fo <revT, T Ffvea wa | =Efed fea S A
forelt ROT 21 3Rt o =8 Afv=a %8 1 9ot T ) SRl
Fae Teell 3% A § S f 7 B a1 HI @ied o o,
3MUh! 3 37kl o Teha STIRHAI i SiT= BT TSTT2 39 F
% I oh foIU, 379 GHad: 29 9 3kl § § Tk 999 | 3
371 ! TihY, 9t F9a hHl I faia Felids T IR Jacob Bernoulli

FR < R 7 iy g arelt @R g el s daa (16541703 4.
HUI 1 TN 9€ 8 Fehdl g1 TH AE U, ¥9 ® UH Hifdish MU qehetn Sran
99 89, 3 3Tl oF %Al &l gotas 6T fof €, 39 999 &1 SW ] b1l aa: o
Teheich, IEG3T oF =F9 Q1 31 HAGS L o (A=-T9= Tl =1 gen Fyifa
FH H STEnT Bt &1 vem =Xur ®, en 39 fugid W famR &, S & g qethl
1 e o fory st difers 2

6.2 TUTT ST STURYA fgid (Fundamental Principle of Counting)

aT5T 3w Ffafed waen ® faer w¥: 6ied % T P, P, P,dH Se qer S S,
H B
STeh U UEH o faw U2 qen et o fhad fam-fa= wig (3m) €2 wh U
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I o foru 3 @lies ®, it =9 o fag 6 HATaTd
3 Y2 Syt €1 S YR U ISl
oI 2 WE 9 fa W1 gear 1 Y2 o
TA% 999 o U FH o 999 & 2
foeheq Gua B o7 Ye qen S o Siel
o =IO 3% 2=6 €| 3 9%
et 6.1 ® e fepan T 2

MU B9 THI YRR Kl Teh T
T R faER =1
EY ok UMY 2 90, 3 @ o fes qen
2 Ot T Siae €1 9% 3 awgel & few STt 6.1
TR ¥ o W Hehdl € (Yh W 9 TH
I ) |

T o i 2 T alienl W A1 S Wehdl 81 Uk oK o ¥+ S o 918, Th @M
& fes3 o1 g & 3 f9 aleh €1 39 YIRS IR WA o fesd o Sl # e
2x3=6% T ¥ Y WIS & I, Th a1 S i g % 2 f9= alen ©
Fd: AT 5N T TSN K Thl o WM &k b 6 x 2 = 12 Ty qliok g1 AR 7w
%l &l B, B, @ @M o fgssli &1 T, T,, T, d0 & qHI &1 siaet w1 W, W, TH
g, A 37 greAtet i = S oTepfd 5 T faRAr S Tehdr 7 (2TRfd 6.2.)1

&

12 GHTeTE
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A : STPH YRR H1 guensti w1 Hefafed fagid o g g o fean S
2, TS o it anemeya Tagia 1o oheret o fagia wed € SR fSget wem
TH TN B,

“Ffe Tk HeT m 7 aiiel 9 =ied & Gl 8, de9d Tk 37 5271 n 197
Al © wfed g Gl 8, @ 17T §T %7 9 g st & = @il & =ied g @
Wfﬂ?mmxn?\/”

SR gfvid fagid 1 sediel i Hiftd 9@ o fou ekt foran s g
21 SerRond, 3 weAe o fau, uE fagia frefafaa yer 9@ g

“IfE Tk Al m T aent @ wfed e Tehdl €, 39k SWIA Tk SO Sl p i
ikl @ wfed € Tehdl €, deI90d Tk qiekt S p = alienl § wfed 8 Wehdt €, @l
ﬁ’mgﬁ'ézsr&aﬁﬁa\a‘ﬁmaﬁaﬁ'aﬁwﬁw,f{ngwﬁ}
mxnxpel”

Yo e |, Y2 qen e o el @l Tedd @i i g, frefatea see
& SRR =fed g4 o fafa= fa=mal #) 9= & g 2

(i) Tk U2 o =T HI TS

(i) TH FHHS o FIT Dl T

T ge ¥ fo=mal &t erviie e, frefafead sedet o ST afed 3H o
fafer= foramal 1 e o 9 2

(i) TH oK o FIT i H,

(i) TH @H & fesl o = HI A,

(i) TH THT HT 9 oh =IF I =

Tl SH | W Yo U9 W eIl 3eh G9e %Al § Hied 8l Wehdl & W 89
T Al | O el Tk 1 99 R © SR 39 wafid wH H weiet o ufed BH %
faf= fommei st o e 2

TETET0T 1 9 ROSE, & 18Rl | 97 et 4 31& arel, 31efqul o o7efdH, wissi &t
TE G HIC, SEfe 1Rl o ggh i rAfa T |

T od vsal i 9E, 4 e T DDDD@4$@@WW@?

el 1 G o R €, Seeh 39 W1 1 LA W@ WY b TREh i STt el
21 TS T HI, 4 R R, 0, S, 3 EH ¥ frddt ww g1 4 fafa= ol § wa 0
Tkl 1 THR &%, TR M i 99 F7 e o ¥ fret wh gw 3 fafu= a9
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T S Hhdl & STk YU qIER TIH 1 2 fafe=1 qheh § 90 S Hehdl © 3R d
o =Y T 1 Shad | qleh W W S Fehal € 39 YR 0H TGl g =R Sl
Tl A o TR B G 4x3x2x | =24%| 3d: U=l 1 A4 T 24 2

o foorolt | A el &1 TR & oAl g, 9 fhad Ik 99 Fehd 82 W%
A1 Tl § G S gkt 7 TR 4 Rod ol ° 9 ude ST 4 fafv= adent
Y 9 S Hehdl B 37d: YR B AT G =4 x 4 x 4 x 4 =256,

sarEtor 2 f=-fa= T o U gu 4 &€l 9, fovae fa=-fa= Soha 3ca=1 forw s gehdl
€, A Tk Hohd & fAU, Tw T o A, 2 oSl HT MEvIRar qgdt @2

T IAEd Fohdl ot e 2 e T &l -1 T o 4 HAel 9 ST

T & dlh] Hl &I & T 21 SN & Rad WH &1 4 gl § 9 fwdt w g@
4 Tofe=1 qierl © WU ST Hehdl 1 TEeh 1%, = oh o T & 99 3 wel | o fomelt
T g 3 Tafe= adienl @ w0 ST Hehal 1 37d: YO Fagia g Hehdl b1 eredise g
—4x3=12.

TEETUTI SR 1, 2, 3, 4, 5 9 foradt 2 31 99 Gy a9 Gehdl ©, Afe 37! &1
TR T ST Hehdl 272

Tl GEmRl &l 91 H o aleh, 2 Tl i ST 3fad YR F =
TR 1 T oF SR 2| T8 THE CIH I WA o o haa 2 foewew & ofw
2 A 4, 3R g 2 TRl A foran ST Tkl 21 Uk YA TBE T K 5 ki H @
forel Top gRT W S Gehal € (TR Sfehl 1 GG T ST Hehdl €)1 o7: T 5
faeheu B 3rqua UM fagid g1 & Sfhl Al wW HEmed & et W' =2 % S,
U 1021

SEET0T 4 9 i Taf=1 22 suered &, a1 S9 fafa= Hehdi o1 S&A1 0d s fore
FH § HA T el Bl Th Htd € W HAAd Th &l O oh Ao Weht Icq foha
Sf:Cor )

TA TR Hhd A A2 A3 AN 4 A1 5 FeS 9 o0 S Gehdl &1 3@ 89 2,3, 4 A1 5
el © o a1l Hehdl ol He H@ASA 1 ST TMUMT HT 3R R 39 Femnsdi
1 S ]
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2 Fel g 991 ol Hohdl i TWE&AT, 5 SUTsY #el ¥ 2 e Tl EDl
ST A 1 & o e | [H 190 o SHaR THh! T& =5 x 4 =20 2|

THT YRR 3 el g o4 o Hehdl i 91, 5 wel 9 3 o Tl

F] ITNW T HT G&AT oF ST T THRI & 5 x 4 x 3 =60 Bl
T YRR 4 HSI o] Hehdl ot W& =5 x4 x 3 x2 =120

3R 5 Sl arel Hehdl B! W@ =5 x4 x3x2x 1 =120
374 Hehdl ki 3T & =20 + 60 + 120 + 120 = 320.

| woeTarett 6.1

1. 3% 1,2,3,4 3R 5 9 fhaft 3 R G@Ad a9 =1 @hell €, AR
(i) i ®I TRE &1 s1afa &t 2
(i) 3Tl &t TG T TAM T & 2

2. 3 1,2,3,4,5,6 9 fral 3 ShTT T H@AT o1 S Wehdll €, IS ki i
TR 1 ST Hehell © 9

3. ST ouiHreT o 9UE 10 e U foha 4 18R o g oY ST Hehd B, I fohet
off 31eR T TR & H S Gt 22

4. 0 W 9 d% oF ekl K1 YA ek fohad 5 SFRIA TAHH TR T S Hhd @,
(g Yedeh el 67 © YRY Bl € 3R IS ek Th aR W Afereh el S €7

5. T Teen 9 SR ST Sl ® SR 9RO S Y foe S €)1 aRoml w5 Heae
TEA 87

6. Ta=-fo= T & 5 i fRu gu ?1 T8 foran fafir=r Hoha sw < Tk €, AR
Teeh Gehd W 2 ¥El, Tk o A TR, o TAN HI EvASdl Tl 87

6.3 AT (Permutations)

fUsel 3TT=a% o ST | o, B arkad o 21erl o fafy= fa=ami, S ROSE, REOS,
..., TR, T FT T T T 3 € 36 Gl H T foard g @ fa= €1 g
sl § a1erl o fore 1 % weeyul € T 9 yolw faem, 4 i e W 9w
Trg o gefl Rl QY R SHET T, ShUEd el € o1 A% 86 I NUMBER,
o e W T 3 sterl, srefyuf = srefdi Wad vt Y wew fwuifa A 7, ot
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31er0 ! gRgha 1 sHfa &l @1, @ 84 NUM, NMU,MUN,NUB, ... 3 fa=mai
1 TUMI 1 SAETh €| TeT W EH 6 a1 1eri § ¥ U wHa 0 3 18R Rl ]
a4 aTel A=Al I UM H @ B TH YHR oh Y] Bl HAWE H&A =6 x 5 x 4=
120 (o Tagia o FERT 5RI)

IfE 18 K1 YA i STIART Bil, @ Rl 1 AT @& 6 % 6 x 6 =216
uftamr 1 wHeE U ffvea wa o faerg 2, faet § g asget § 9w wm
" 2 71 gft I AHT T T B

I ST 39-3TI=2% H & 39 YA &l MUiRka &1 et Teedehdl 36 &R o
Tel o ST 3 & forg ved ?

6.3.1 T, ST qEt EI'J-FI\"QY Rr=-Ra=1 & (Permutations when all the objects are
distinct)

i 1 pfafy= axgeti § 9 % 999 o - a%getl i A ST U HEEE R G
=1 T P ¥ fefad w €, Sel 0< < qen fE o swEe ¥ axget # g
1 oAl TE 8, P, =n(n-1)(n-2)...(n-r+1)

Iuufa wH9E i 9E, r Rea T i IR

< r e =mE L

naEgetl W W o el I TE@ o SR B Yeell T o qlehl 9 9 S Hehdl @1
THHh K EA WH (n— 1) TR ¥ 9 S Gehal T TWh ST AT TIH
[n—2)Tl § 9 S HFA T . AR ol TIA (n—(r— 1)] T | G S Fehell
Bl oma: o Tl # ST 9 o ARl w1 WA =an-1) (n-2) . ..
m—-(r-1)An(n-1)n-2)..(n—r+1)

"P o fIT 78 U Afee s € TR 6 T UH Hobad 1 STewashdl ¢, foaeht
TEdl ¥ 36 e o ol ol el S ¥k | Witk n! (9 5 oo ugd €)3aw
BRI Weral shial €1 frefafaa faawo o g0 den for araa o ! 61 g ot @2

6.3.2 HHIOTT Terad (Factorial notation) had n! 999 n Wihd HE&MsA &
UGS ! e il € AT 1 x2x 3% ... x (n—1)x nHl n! g Fefaq fra
S Bl BH 5@ Wdleh ol “n U UG S138 WhR 1 x2x3x4... x(n—1)xn
=n! AR

1=1!
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I x2=21
Ix2x3=31

1 x2x3x4=4|3M
0 R W B, 0! =1
T YFN B0 forg Hhd &, fF 51=5x41=5x4x31=5x4x3x2!

=5%x4x3x2x1!
T 9 WTehd H&A 1 ok faQ
n! =nm - 1)!

=n(n - D(n - 2)! [afg n > 2]

=nn - Dm-2) (n — 3)! [afE n > 3]
ELRlI
FETET0T 5 7 et (1) 5! (ii) 7! (iii) 7! - 5!
el (i) 5!=1x2%x3x4x5=120

(i) 7!=1x2x3x4x5x6x7=5040

R (iii) 7! — 5!=5040 — 120 =4920

7! 12!
SEENT 6 e HWE (@) 5 (i) (101) (21)

. o711 Tx6x5!
T (1)%1?9@%—{%%,;= s =7 x6=42
i . 120 12x1ix(10Y) I
W Toyy) — (ox(2) oMo
n!

FETET0T 7 HA THehifer maﬁ n=>5r=2

Ta  BH TrefafEa &1 w9 e ©
5!
2!(5_2)! (FfEn=>5,r=2)

. 5! 51 _5x4_
) A 21(5-2)17 21x31 2

10
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1 1
3ITEI0T 8 PR 10,,aﬁxamaﬁﬁnz|

1 1 X
< - 4+ —
BT AR AU 61" 9081 10x9x8!

31?111—0[1+l— a a0 E al
9 10x9 9 10x9
37 x=100
YoATATAT 6.2
1. ¥AF M1t
(i) 8! (i) 4!1-3!
8!
2. F 31 +41=719 3 erxal T Yehed hifeld

11
4 3 gt 8,,?ﬁxemnﬁaﬁaﬂﬁm

n!

5. —(n_r)!, EIR: ERECAI NS
(1) n=6,r=2 (i) n=9,r=>5.
6.3.3 "P ,‘% fWQ’ T @t %Wﬁl’ ( Derivation of the formula for "P_)

" n!
4 0<r<n

(n—r)> "7 7
3T BH ST LA R 9199 It wiel s9+ fefatad 3 fan o
"P=nn-1)(n-2)... n—-r+1)
3ok 379 31 BT h! (n—r)(n—r—l)...3><2><1,@{@1%?,@%%%
IED

"p - n(n—l) (n—2)...(n—r+1)(n—r)(n—r—l)...3><2><1 n!
" (n—r)(n—-r-1)..3x2x1 (n—r)’
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|
ww"PﬁL R0 <r <n
(n—r)l° =

TE P e T AfUF GlauEw Ah |
fodty &7 /9 =, npn:%fzn!

HEE! 1 TUMET, Sheet 37 qlehi S T §, o9 ©F 999 ¥ 2 1 gt aegeit
1 Tormme fopen 7T 21 U oft oq o o fore ot W SR @ 39 He & e
i g3t i Do fa=e foran T B 3 e T € foh UH % o shael T aliehl
T 3 R0 W T 0P, = | uRefa fEa 2

n!_ nl
”Pozlzn—!—(n_o)! .. (1)

I GA (1),r=0% fau «ff o 2

ngy N
14 Pr—(n_r)!,OSrSn.

v 2 pfafe= axget & 9 & 9ma o a%gel Sl A IH hEEl i G, Sdfh
aEgetl o TR w1 A @, o et B

TEH! YU fUsel Y99 1 SUUf o §HH , 37d: SHHI 6w o fou Big fam
T 2

39 TH'P h FA HI STANM H T FH o fau frod sg=ss & F uw
F TH I & TR 5N WA I T T
ST | H R H SR G =P, =41 =24 59 TR F1 g 7§ AR
TR w1 SEfd @, @ vl el Fe 44 =256 2l

6!

NUMBER ¥ & 3t # § 3 Sferl ol =afa vl &1 wen = °Py 3

4x5%x6=120, 7 70 99 ° Wt TR *1 Afa T {1 A€ TR w1 rHfa
B, @ TR Hl AT FE&A 63 =216 BA

12 A o TH THIE U Tk 3eAe IR Tk SUA o =99 % bl i
TE, T8 g TR U Af| Tk 9 efuw W] W T ® gehdr §, wsedd
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2p, 2 k=13
10!
6.3.4 HTTIT, STa Ut a@f fiar=-fa= =T & (Permutations when all the objects
are not distinct objects) W1 ISLERED g4 95 ROOT o 31&/ oh g—IlAOIFrqu o ekl
F G T HE 2139 9 H, geft srer fum-foe 7 21 F'l 20 € S w9H 9K
o &R ¥ &9 T <A O k1 3Rl &9 ¥ Fr-fire M o ¥ S 0, 3RO, 3@ T
T H 4 Tafa= o1& o 9 TH 999 ° 9 i e a1 91e wH=El R e 41 2
3 HFIE H 9 T w99 RO,0,T W fo=R #ifSul 366 ¥, F@l W 2! HHaa
RO,0,TANRO0 T T¥ ¥ St o 99 %H=4 & af O, en O, ! fa-fu= =t
HAT T B St A O, qe O, <Al HHE= | O Bld| STua, HH= bl A+ wen

|
I T
2!
39 & i e T e T R
HaEd S9 0, 0, ERCRESCROMN ORI |
- 2 O waM &
RO,0,T |
RO,0,T | > ROOT
TO,0,R |
TO,0R | > TOOR
ROTO, ]
RO,T O, | > ROTO
TORO, |
TO,RO, > TORO
RTO,O0, |
RTO,0, | > RTOO
TRO,0, |
TRO,O0, | s TROO
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010, RT] OORT
0, O, TR | >
O,RO,T | OROT
O,RO,T | >
0, T0, R| OTOR
0, TO, R >
O,RTO, | ORTO
O,RTO, | >
O, TRO,] %D
0, TRO, | >
0, 0,TR N -
0,0, TR >

3T 319 B9 ¥ INSTITUTE o 318 o QAT oF aiiehl i G&AT T hil
79 390 ¥ 9 orel €, T 191 9R @ T aR a1 21

ST ®Y W, B9 37 WA el 1 fe-fam 9m o € S8 1,1, T, T, T,
o fafer=1 a1e/i ¥ & sk 999 § 9l 1 o ¥ 99 HHE H G 91 21 T 9§ ThH
S A fF I NT, S, T, UE T, fomm #ifSm) afz 1, [, &99 T8t & 3R T,

T, T, T S 7 & a 1, [, %1 21 Tl & a1 T, T, T, %1 3! q0hi 9 fo=ma foman

S Hehdl €1 A 1, [, TAE 8 92 T, T,, T, 99 &1, @ 2! x 3! %A= T9H el 39

o

. . ! o -~ ~
YR I U fafq—= shu=al i H@qlz?—'y 21 79 Tr=fafad o =1 s (fam

SqUf) e H dHhd B

THT 3 TG o HEEEl w1 @, Sl p U g9 YR 1 AR 99 f9 gER

TEd: T ey § T S oA qHF ® S A Al €
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| 8 o
THE 4 p IEGST o wHEEAl HI e %%l,aﬁplaﬁquaﬁ,pz
PPy Dy

TG TR TR FT , ., p, TE kAT THR F IR 99 (A FE 7) fafem v
#T T
IETET0T9 ALLAHABAD 915 o 37810 § o4 dTcl A=l sl 9&1 14 Hife|

T UEI WO R T, T9 A, 4 R A1 ®, 2 IR L ST © d2 99 fafa= gehi ok
21 sTaug fa=me &1 e e

_ 9!  5S5x6x7x8x9

4121 2

FEEIOT10 1 § 9 Ok oh 3okl o1 TIANT Hleh fehaHl 4 3R T&AT a1 ST Hehdl
g, 9% 3l 1 TR %1 A T2l 82

Tl T W AR HT HH Heaqul 7, IR % fAU 1234 q9 1324 R Fy-fr g
21 o1d; 4-iRTa Gemsli 1 e 9 fafa= il ¥ 9 U 99g H 4 3l I AR a1
A HHGEA H @A o Gl Bl TH URR 4-3R1E GEmsl &1 e gem

9! 9

—9% = =—_ =0x8x7x6=3024.
o(9-4) s

IEETOT 11 100 | 1000 o g feoa foradt dead &, f5= i 0,1, 2,3, 4,5 9
T ST "Rl B, A% 3Rl o TR 1 egafa T2 R

T 100 © 1000 o = TEd Ui H©A Th 3 Fh WA €| GUH BH 6 bl o
Y Uw GEI T 3 3R] F] R 991 o6 HHFA H1 G&A FI TUAN FW 2| TS G&
°P. ¥ WY T el ° o +ff wiAfera €, f5H 0, §hS o T W 81 ST % fon
092, 042 .... T 3R 3 Tt Head € s arsre | 2 3 €1 ord: il | &l
T HH o TG, 36 FhR 1 2 SFhid Gt o P, H © WSl US| 379 37 2-3Fh 1
el 1 & F6 i o oy, 89 0 i Yehe o T W R %Y 29 € 3R 9w

5 3Rl ¥ Tk GHI T T bl Hl AR T AT GG B G A0 FA T T8
Ter 5P, 7| 3 S Hen = 6P3—5P2:§_§

=4x5x6 —4x5=100

=7560
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FETEI0T 12 11 °HF A HifeE, 39 YR TR

- Py 5
(i) "P;=42"P,, n>4 (i) ﬁ—g,n>4
Figl () fen 2
"P, =42 "P,
a nn-1)(n-2)(n-3)(n-4)=42nn-1) (n-2)

Hiifeh n>4 3}AT n(n—1) (n—2) %0
3Tqud, A1 9el Hin(n—1) (n—2), @ 901 S W
nm—-3)(n—4)=42

n —7Tn —30=0
n?—10n+3n-30=0

(n—10) (n+3)=0

n—10=0 A n+3=0
n=10 A n=-3

iR B0 HE&A TEl 8 Gehdl ® 31 n =10

4 4 8 9

nP4
n—1 P4

(i) feom @ fo =§

T ThR 3n(n-1)(n-2)n-3)=5n—-1)(n-2)(n—-3) (n—4)
gl 3n=5m-4) [FEmH-1D)0n-2)(n-3)%0,n>4]
a0 n=10

SEATEL0T 13 A1 HifST 7, A€ 54P =6 P .
T I8l W
5% =6°P._

41 50
5 =OX—m—
il IS TR P

5! 6 x5!

<\ (4=r) (5-r+1)(5-r)(5-r-1)
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6 -rid-r==6
= 11r+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

IETET0T 14 DAUGHTER 915 o5 37810 § § 3781 aTcd fo=amdi sl W& 1d hifele, g
() 99 W TH 9O R©l (i) T @ TH qI T &
& () DAUGHTER ¥I= # 8 fafer=1 aer &, f5 9 3 wR €, a1efq A, Uden E
sFifer Tt T i T WY W@ S B9 S GHA o {oIQ SRl HiAferd 9
T o] (AUE) M oid €1 98 3Tohell o 31 5 a&qati (21eri) o @it firerant 6 aeqd
B St €1 fh &n 6 owqeti ® 9 uh qHa H gl ol ol o drel el i G
1 A FI €1 AT WS P, = 6! T TH U TAF HHAGE F W g d W A, U,
EW @ 9t &l U 999 § Wl 3] %= o d 8| 3qud oM fagia O wHedl &
FH HE& =61 x 31 =4320.
(i) @fE ed 39 Hu=d &1 TN A S 7, o gt =X ws Wy e €, @
Y UEA 8 TRl H W UF WHA H Gl Il WY T I arel forE i gue qe
A T BN, S 81 21 R 39 G W B e Wil & U 91w drell hueal w1
T T T
3q: I e 81-61x31=61(7x8 — 6)
—2x61(28-3)
=50x6!=50x720=36000
SEEIUT 15 4 o, 3 dicll qen 2 &4 fewhi &l T dfda § fohad WohR § =Hafeerm
fopa S ekl €, AR Wh € 1 1 fewhl o @i R T 7 2

&1 Tothi ol et §eM 4 +3+2=9%1 59 9 fo&hl 4 9 4 femh TH YHR &1 (),
3 femh TR YHR HI (deft) den 2 feh fm whR &1 (&) 2l

9
413121

39 YR fethl okl TAfEd & &1 T& 1260 .
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$ETE70T 16 INDEPENDENCE U1K o 31e0 § &7 arel fa=ai sl & 91 shifsa|
= fo=mai o 9 fead fo=mEi o),

(i) e P¥ URH B 8?2

(i) T TR TT TH WY wd &7

(i) TR w4 ff T Ty T @A &7

(iv) s51d URY 2id 8 IR Skt 3fd P9 Bl €2
T TET W 12 IeR §, T § N aR, E9R 9R D, 3 9 7l 2 3% 99 31a/
¥ aeft - 7

12!

Tfery foramei % o wem <o, =1663200
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10. 25 foenfii ) e & 9, 10 ® 997 TH YHU-TA & fo0 foRan S 2

11.

3 forenedt U@ €, e =re fofg foren @ fop o o o oAl <o & wiftrer i =1 5 9
#E off < H et & S 9HU-<e 1 = feRad YRR © A ST wehdn 22
ASSASSINATION ¥Ts% o 3181 o o forw=ame oA S 9ehd &, STafer |efi 'S’
TF 919 R ?

qRIIT
o+ TUFT T SURYA Togia: A T " m fafe= ot @ ufed & wedt €,

AR Teh E 5121 it adienl @ wifed &1 wehdlt 8, f IS hH o were
o wfed BH ® @ m X n

o nfafr= a5geti & @ T 99 § 1 TR I aTel hHEl i &, Saih

n!

TR 1 oA T R, "Prmmaﬁw%aﬁwg:m_m,aﬁ

0<r<n.

e nl=1x2x3x_.Xn

enl=nxm-1)!
o nfafr= axgetl § 9 U §99 § 1 AR 997 a6l HESA DI G&AT, Saih
TR T oA €, n' R

n!
pl byl py!
g el p, I TH THR Y, p, FE R THR H1, ..., p, T kT THR H1
IR 3 |l a&E, AR FE 2 @ Gl R w5 €
o n fofe= oeqetl & 9 T 9§ 4 H] AR T Al Hodl H G B C

n!

¥ YHe FW T W C = T 0<r<n.

(=)

+ nTS H ¥ Th G0 § I i TR S aTel hH=dl Sl G&A

efagTiaer g=Yf
IRA H AT 3 A FT GehoUdl i STIHRON S &H & 15 IR Ffad:
AR Tt gE B ety shent 9 Sl w1 & a7, f=iA ¢ fersheu’ it o ofarid
39 fowa =1 UG oF WHIA YUl o &9 § fosfaa fea

Rationalised 2023-24



FHEE AN =Y

Sl WETER (W 850 € o orme) Geyed: favd o germ wiftre €,
el Huea R G99 o Gl Bl IHL SR 1 R

i % qd B vaedl ¥ GYE 7 o eimfy fomm w1 gufas gee
gya-wfear o A foman fF 6 fafr= @ & © &9 @, 1, ..., o7 o
63 T AT ST Wehd! 1 31 W A wreredt g Weshatag fuTrer | f{u Tw sveri
o S 9 Th, T, ..., SAINS Toh ST T Fol bl H&AT T 3 1 fafer w1
Ui T Gufas T B G | foRa €1 ARt (S 1114 2) 7 T s
T ereAtadt o A9 vides o Saria = IR = Yehivl W Scht
foFen 81 WETEY g WeW 'C, R P % I o AR st 7 fov
Geeft 3 g SR qROTH 1 Seot@ fRAT B

IR o STeT hHed AR Ho Heell Fertoll Wl i YR = T
SN 3! GuTEg q&ieh o118 TRt (1-King ) ® afvld ©1 36 ™ o |i=ihe sl
1 =1 g RS 7, Fifer 213 € qd | dobleid GHE 7 TRw o o fF e
ok qe gEafafEd qogfafdal Sl € ST Srges 39T Iuf ®9 9 qreH
&l gaml A SR o1E § wifed s 3 o wEeE iR wEg o fasid W 9
foeqe & fHa B

T IR 3R Toll Rl J off I SR T H Hehoust w1 FEAT
Sifqy ok 272999 o fou {4 SIEUM: Rabbi ben Ezra 5 19 Uel 1 9@ 9
T&h 9R H TFH, T, ..., S AR ST G931 bl &1 1 Hil I8 hE 1140 T
ﬁﬁ@%ﬁmﬁﬁ%ﬁ%ﬁ?RabbibenEzraﬁ"Cﬂo‘l?ﬁﬂﬁ‘lﬁQT,?MTFC[
3 389 W 9 76 2 3R - & o foRm AW % faw sC ="C B §1 w9 1321
<. W €lg @, Levi Ben Gerson = "P_, "P = ¥l o @& "C o =T Al
I AT

Tem T e e S?ITW%TWWT'T ﬁ?WWArsConjectandi
2 Tteent o feaw TIforas Jacob Bernoulli (16541705 2.) = o1l S&eh1 TerTer
STk TGN 1713 % H g7 39 Y& | qeid: Heed SR e o T
ik SHI YRR Ui © ST TR g9 3TSTehel hid 2

C/
— o —

Rationalised 2023-24

133





