reqrade Professar Har(@
A %@V\C\Q ; %md;\(\ﬂc&_,p enal\thes DGQI 8

: on Hw
D Admin 0% Hwit 0% Hw3
Z R@V\CU\) 30% ot 10 /s HVW3 ,I/Z
b, P\gemhcle Prmcxple /3
4) Countin

= Prodlict rule = cartesian product-
~ S rfule =2 Inclugion £ exclusion

Kevieud:
Jets: rypresentan bit stmings
logic € set operonian  ANp /INTersectian

algelora. S\W\p\&/m? exredsion
Circuts: Wie %a’re L AND, 6, NOT, LOR

Exerese: >0
Y—

2

1) write boslean expresSion
(1% v %7/\ Q\[\I%}

2) Simp)fy - expession
(X v —Z') A C\[ \/27 Adaubl qua'\\m
2v(xay) dih



3) feclraw crcwt of simplified expressin
T )—=
D
2 17

ngmho\e POINCIDE

\N\“ob\@ f bave 3 cotr lbeds and Y cats

g\ n N n

q NN n
o o )‘.o.’\' \"0 ®

How <an cats he distributed ontne oeds®

Bl Cl At leasr one oed s

Bz c2 ¢4 downg 1 hove qf

B C3 leadr o cats ‘.

~ O

Bl &1¢czC3cy Put we don? Know all
132 beds il have a caf
3 o e -exset ¢ of cds

A A
We can Say Ff we have Y4 cos and 3 beds

then atleast one loed will have,5/z" cofs

af minioum
TTJ/JZVF, Ce 'l("a_, whery dnnclmg aluoays rourd
r—ﬁ/q'[ =251 =2




leys try the out ~ Bbeds  ( MN=3)

(k=) Numierdcots |0V 234 S 6 F 33 10t
uarenteed
(m/g)mmiw_xoc - 111 2223331Y4y
- L
Nl N L AR AL A
By R2 B3

e Q2 C'S/C','

P\geonhole Panape (£ we cince N items intd
K piles ther exsts o pile writh a
minimum oF TN/ tenns

“J pile w/ af\east T8/ 7 pems"  ttems

/9 # of cets
mynimu S = m 1
ek & ‘,(Fr‘w\\3 X /K = #of e
¥ piles
ax \easr one
e ()
Execcz |

D We hroe 3 Preens and Z rests. How many
Plgeons, at minimum, vaill R on at least ane
L&Y 7 N=3 K=27

Ta/1 =[]

2) TF we Qroup Peapc N class by birth morth
how mary people Wl ke InThe \a(‘%QS\- %roup
ox minimwin? A K=12

TTW%Z’I o

e

15



ey we  waet 1o pushsh exarn grades onling.
- fadn student has @ Z-dgi seefet bex
Code
" Jou Know 1t, can look upgrade
~ otherwoe. anonymoud

9F
B

B2
A

24
-

DF
A

Cl
A -

19
61’

Cocle
ooy

How many studets Can we Suppert 1w/ 2-clgits
of hex 7 [We don't oant co[(lSIOASD
N- # ot sjudents

k= % of hex codes
le. |- TRy 2
R G 16’_ gynowﬂ"— l 256
Whod 13 K- 5.;:. orF| ‘“”'2%— | S —
FF = 15916’ +1S - | \
S0 N can't be any bigoer thao ratl
256

T a clas & 800 we will naed moce Hexchglks(

Q ( —
How tnany? — CouNmSh
/ [/ U\



Cour\’r\n?\r

A cornpader con ry and opess a passwaend
000 fimes  a second™ how will a ddgit

asscode hold w —
T " |15 72)[5es3 ]

- 4 nuners® 101016 - 10 = 10000 [10s]

- Y leters® 26 26 262G = 26" ES’?J
Whatr apour longec

- 8 numpers? 076.... = [0° 16° s

- 8 letrecs? 2626767 26° ToqA0s

*c\@se( Yo 14 billion Pers«ond

Lon%e( passwés axe ‘eever Ahan ones w/ mae
Chowadkess !

Product rue
Geﬁlr\g oressed 1N The mornin
Shry 4R 3 shirls
~ AN
pants ) 2 panb
vand &
S0 ks & 2 paurs of Sooks

How nnany Affecent oulfis aanT wear?



Shitdss =32 A, B,C3 A, ,a) (B,2,b)
pacts = 31,23 Ck,",b) .

Socks = ¢ a,3
(c,2 b)

We can Capv‘ufe s @rmad(}/ - Cactesian produc'%
Set of elements N A- pawred w/all of elemeants 1n
B

/J(’ 31,2,3?3 B-’i*,Zi

AxB- 30,0 02, (2D, (&
(39, (3,2)
Tupe! may repect,
Ore\d™ Merecs
(h2Y# (2,0)

Note Ax® # Bxa-—=:#002D, 032, ].

Execar: \p::\"\&‘\"3 \$ Canesian product BO\"- -
Sheas = fred, biwe 3 o Pasnfa* % black , tan 3
Socks = 2 dets, shrpes3
Shirs X pants wsocks = £ (R, B,D), (R, B i
CQ;T, o) (&, T)8)
(%R0, (B B,3)

m LB}(T; D) /(PD,T) S>3
Q01N .




How nnony wl 3 shirk opnms? Zrecl,%reen,buuf

e

m Shirts ¥ pants xsocks
5‘1&% hes . .. y

bleck  dots 2 %2 x2Z

qreen
J

pante L 1

at
QW“‘s\‘;g(U”\/ Ci‘:‘i‘i\ % AR
Ermallx/r AxB) 7 Al ¥1B)
’AXB{C\ ~ AL #1B)* | )

o
o

Product rule 1 the Carcl\v\au\ﬁy of cartesian
produck of +he get optns

We nae  product rue wiren we have
on land berween chowes.
Shirt 'AND pants AND Socks

not

= Shiri O0R dress




f{erc\%l 1) Hoe many  passt words of tength 4 can lee madew/
Y lower coee letes? L= 58k [ouer covr
| Lxbxuoi) = L{#]Lis L% Ievees
26 ¥ 00 *26% 26 =

Z) e upper & lowerco lethes A= sebof u?@?(/(omm
J/’t"x/’m/rxAl: S52-92-52-S2 \efrers,

[52%)

3) . 1F 13 |etler s 'a' and the rest are loweccae =
| 2a3% L xLXL|= |£43| x 26 %26 x26

‘ XZ(Q3 ¢[@

H) f 13 lettec s @', b, or'c’, and restare lower

cowe” 3=§a, b,
| Sx LxLx\) =z

fsxsrer\

Sum Rule

Geﬁmg dressed - avecolls o0 Aress

m overallg = € denim, cwderoyj

NO.C s

0
ﬂ/ dress = £ blug, flowers, red3
How many options? @



no overlee

ro(ma(l]' f the s A2 B gre s yont the
feers 1N [AUB) = A+ 1R]

areseoX e IA ;I l'r |
o0 | e
[5]

But what about ... The overall Awess®2

|AvB 7! | A1 IE)\ ANB 15 counted
7 y +3 tuaice. |
AN

Princple of Tncusion - excluson (PLED: Lhen counting
LIWEBO W tensn A4 jtems v B mmus any
mine ntecsecnion douwole Counted

lALR) =AM+ B\ -1ANB] C;'[)




_EIE foc 3 Sefs
OOU\OQ COUWTCA ‘AUBUC\"“ IA]""B\“"Q\\
D —- |4nR) = |An |- 18N C]

' JANeNc]

femoved 3hymen

IMosocs TF

CXomp\ |F emploves w/ 3 cdifferent roles
( ma'\Aa%Q , Stock, CH eEk om)
-3 Hrored as ManNagers |M| =3
— 10 trauned to stock shees | 8] =10
— T drouned ot checkout | c\ = F
- 1 employee has douole fruning in each pav-
of yobs [MAs] =[Mnc]=1SnclsL
Pouws many ermployees are troned fo do a
“hree \)obs.’ O?M/\Sﬂ C] =2

IMOcus] = IM] +1cl41s) = [ MAas]-TMncl

~[3nC| + | Mmnsncd
4= 3rlo+sF-1-1~-11%
A= 0

(5

N,




ExeCC\E:

|GUM UA 71496

Of the 196 kindergarden students which like [G)[ = L{g_

gym or music or art: [M[ 90

45 like gym class_ -

90 like music class | A= leYe!

100 like art class

20 like both gym and music I 6/) Ml=Z20

13 like both gym and art .

7 like both art and music l ANA] = 1>
I)how many students like gym or music? | M (\A \ 97—-
Z)how many students like all 3 subjects?

12"""“"- P L &L EAR AP S ICE LA

D) !GUMl': 16+ IM| ~
| N

=S 4190 -20
= IS

2) lanmnal =7
A6 = [GIrIMI ] A |- [GNAM|-
60Al~ | MNA)+

G NMNA]
=S

A6 =443+ 901100 —20~13 ~F4 X
x < |

—_—




