SecTioN 7.6
'Demnge ments



A Curious ,PKO’BA'BILITY

Quesmion. A professor hardds back exams randomly. What is
the. pobabilty that ro student apts theic own exam ¢

Avswer. 5 shudeds ~ 2687
10 students ~ 2.8 7
100 studerts ~ 38 7.



DERANGEMENTS

Aderangemenﬁ of n objects that hawe some ndatural order 1

a (fc?rrangunmt of the objeds So Pt no olojeci 15 n 1S correct
POSI \orl.

@uEST ION. How Many are ‘H’ere? Cau 'fhe, num]ae/ Dn.
" TDn /P(—Dn)

1 0 0
2 1 \y
5 /3 s
4 9 *s




A F;RMMLA tor Dn

et Ak be the permqua‘BonS ch n ordereol olajecjcs with OLJQCJC k
in the correct spot.

Dh= (KQAk)C

D = 24— lAlUA?_UA‘;UA l
' 94 - 7 |A| + ZIA;?\AjI - Aok nhel + AN A0 AL |
=24 -(F)3h (32 (30! + (&)0!
= 9



X X
X — 4 = +
Recall: €= | +7T+7
| LJ(
s pzel= |ttt 2.8
.| _I.+——l—_,i—+
e =1-1 2! |3' N
|- ma v D pl

‘;r nz9, this 15 corect o 5 cleamal plqces.



'DerANGEMENTS

TeowLem. FiBeen pesole check coods ot a porty and ot Hee end
are l’landpzpbaok I’aflolon’l’q. IJOS (;tk\lltf s it that... M

(@) Tim gets his coct back 7

(b) Jeremy gets his coat back ?

) jere.vr\\j ard” [im get their coots Eack?

(d) Je,remd ard _[im %ct Hir coats back but no ore
else cloes”

©) The membors of thy Beatles 3& the n
Set of coods back (magke not in the n‘ghi?

(‘D Evor one. %P:ts Huir coat back?

9) Fract Y ore person gets their coot bo«c,l(’?

(h Noboolq ots Hhoir own coot back?

(1) A‘l least orie Person %Zfs their coot back7

it
orclr)



Section 117
Tue BinoMIAL
“THeoREM



Pasca's [RIANGLE



Pasca's [RIANGLE

—mEoZEM. 77}e. kJ‘l‘ e.rrl:nj n 'H’le, I’L‘Lk row oc rPOLSCoi‘S
’tn'angle/ S (I?) Lor nzoand 0%ksén

Reoor. W use indluction on 1.
’Base case N=0 v~
ASSULWUL true for n=k-{.

Entres in row k- look [ke: () (“k-‘)

go 'H’l?. ka\ Clﬂ’b'tj n w n \ L/
1S (Q—ﬂ*‘ (nK-l ) M9 ro«:hu n
| this equal 1o (k) . entry K

Yes — 1n dnoosir\g K obeds, can edhor choose the
rth ob)ect or rot, [)Ase, the adblition. rule. 7



Pasca's [RIANGLE

® What 1 Hn 'For n= O,'l,?.,...?
e -
11" = 11
n =11
1331

@ What s the sum oF ‘H’le,fn{rfes fn‘H’LL ﬂfh rou)r?
1 =

+1 =7
|+2+1 = 4
\+34%41= §

[+446+441= 16



Tre Bivomul [Neorem

TusorEM for any X arnlrd Y and any nedua numoer n, we l’la\/e-
()" = 2 () y*

e (e By
Proor (x+y)"= (Xay)xay) - (x4y)

lf we mulﬁpl out, we an )(rlk K tm lo%
ChoOSmg k {Y the )(s ’wags of O\o'f\g this. /




Tre Binomul [Neorem
Posem Expand (2244)" and simglify.

Bosien. Expand (x-%)° and sn‘mplhql.

I
Facmiem Find the coefFcient of x* wn (- 3).



Tre Binomul [Neorem

FRVA L > n-K k
(re0)" = 2 (R)xy
plug 1n... to prove...
IO ER N B 7 v
prnciple
x=10, y=1 % row of
Ps A = 11K
w1, Y= ﬂ’f"‘ row su of
PsA =12
kv, y=-1 | V2

wrational

— HW

< HW



7}75 /NCLuSlON- EXCL\ASION PRINCIPLE

WEO’EM. ,A(U“‘UAnl: Z|Ai| - ZIAiﬂAj\
b (DY A A

Boor: By the binomial theorem
00 = (B)-(5) £ (5)- () ()
or (817514 L)
Cay anelement of UA i in k of the Ai.
The eft hand side courtds the. Augrer” of Eimes
that element s counted 5\1 the ndusion- exdusion
formula. So every elamurt is cowiled once. )



Kow Susts |y PGSCAL'.S TruneLe

‘—/UEOZEM. 7—56 Sum of 'ﬂle, entres n —Z'/'Lo Vl{h' row or /PaSqu'S
‘fnbd’lg[e 1S Zﬂ

PZDOF. \/\/Q |flave_ “
"= (141" = Z (%)
Bt ‘”LQ <) are exacl-ltj the erdnes of the I’L
o? /szcq S ‘L‘nav’lgle, %

Aoruee Roor We know he vumber of subsebs oF o set with
N elemuds 's 2" The sum Shown alove us)c
counts all subsets according to thur s7e. @



Tre Freovace) Numsers [N Piscar's TrueLE.

TugoREm F:l_,_{(m)’f(nzl)"(nf)*“'i‘(kl-(n) i n=2k

(%) () (2]

Peoor. Use tnoluckion.
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Priscal's TesLe Moo Z.
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