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LECTURE

'le’bi basicsS of countina

-1 Producr rule
-2. Sum rule

-3. Subtracrion rule
-A. Qivision rule

-5 ?iae,on fno\e 'Pn'nc(\?le
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Payl 1: Produek yule

| \ 1| a 2 | a 3 la
‘7—|“"\ | b b | 3

£1,2,3% {a,b,¢d | e le e
{ [ d |d (| &
- 4 + 4 +r 4

- SuPPoSe a Pro ceduve can le bvoken down Wwh a sequence qt o Yasks.
-+ SuPPose here are waﬁs Oab doiha ke HAvst Fask.
- Sup pose heve are Mo maa % doiwg the second task .

- Tren there are x N, mds Qb doina e prowdunve



Example 4: TWo  new  employ et A and . Thee are 2 offices. In

how wman wa%x CoOn Othicex be assfamd o e
2 emP\o\,w’. oW, He lmploaw Con be  aAllobed M Samms

OW'Q d

Please pause  and ’md e FWblcm be fove Sczlna e Solution .



Example 4: Two  Mew  employ et A and . Thee are 2 offica. In

how momd wa“x Con Oftfices be asxfamd o Me
w:.u’. oty Y tmployus €60 lov blawd in e fuw tsb\u
. A S
Shbon: Procedure - L, ) )

J\

/
$1,2,3) $1,2,33

Task 4.  Wride a leber fom  §huzd in  Cel AZ&
Task  2: Wnte A number hom ), 2,3) in Cell R

Task 1. waag, TSk 2. 3 ‘-Uowas

Total := X 3 = leaﬁs



Examy\a 2: Count He number of b Shq'nas o* Im\?h 3.

PAvse



EX ampe 2 Count He number of b .!hn'nas o* Ien\?H\ 7.

Soluwon: | \ | | \ )X
SEArEiEsE et

Son Y $ouy 7 $o,\1

2 x Ny

-
+
[

2 x 2 X Ng

"
I\



Example 3:  How mang funchons are  Hee Ahom a ser |
‘m’ elementts & a Set ot ‘m’' elements ?

PAUSE



Example 3: How many funchons are Heae Hom a se- o
‘m' elementt & a Set Db ‘m’' elements ?

Soluhion: [T —
: 2
'ml "\-1
| 2 M
FEiENEENARENAN,
J \
gl, ni £\ »Vl%
N XN ¥ X N
M



Example 4 Bow mana funchons are Hae hum a Ser Dt
‘m’ element & a Set Ot ‘M’ elements 2 (n >w)

PAUsE



Example 4.  How many funchons are hae hom a se- o
‘m' elemenk b a Set of ‘m' elements 2 (v > m)

Solukion: | X m
1

n- (ma)

N1 x M-\)x---. x G\—mu)



Example 5: Suppose T = $1, 2,33

Subgets o{ T are $3

313, $23, 34
$vu23, £),28, £2,23%
?\0233_§

Gyven a S S -= {\1 2, ...,n3. Whai is e todal nwnbevgl
Sub sels o‘ s ? How do we wse fvodud- Ule ?

PAvSe



Exampe S:

G'l.vm A Sef ‘S = {\1 2, ... ,'Y\} . Wha" IS Hne vial numbzvq
Swub sels o‘ s? Bow do we wuse ‘Wodud' Ule ?

S
Soluhon: 1 T ]
uh n ‘ VYea
9.‘ |‘ — | No

N

Eodh  Subset | S is a fueron from S b £ Ve, Nod

\s| |
There are 2 suth funchors . '-lem.z 2 Subsele



Exaumple 6:

e
INA  moleule: \\;A'c.‘\' G'\.' on ;T,G}
\T‘\G. A c‘
Gene a chvwen\; of a DNA milewule

Genome: a Sek ¥ ﬂems

Tagek :  ~ 02 finks in @ DNa  molecde

R’U Produu' e, A 4-‘08 PoSSf\o\e DNA  wolewsles

folains' Me vanahon 0 behavigwr



Pavt 2: Sum Tule

Tile | _1— Either #led wh $1,2,3F3 o $A,8. ¢}

Ho w man»’ diffevenit +Hes are )ﬁmem? - 2 - Y

- S“PP°8°’ freve 18 A Task that can be done eitev n M, 2 waye
- There i wv iﬂ‘rzvstcHOnfovcvlaf pelwen the i and N: ww.d’!

— Then the tatk can be doine n 1 + % wauda



£xo‘mp\¢j': A Student can chooSe a onauk from elher

¢S / Maw [/ DS

(A has 4 OPHonS
Mata, W 2 o,:h‘ons
DS has ¥ o,o Jiong

How monﬂ ondw— op Kions dos  Yhe Shudent have?

Soluhon: A+ 3 4+ ¥ = |4




Ex&mp\i__?: How vvmn:' iy shmas of \en&ﬂn betwetn 4 and 4
| are pruent >

PA USE



Examp\c/& How man:l biY Shmas of \en&\h befwewn 4 and 4
| ave Pvucn\ 2

Solutiom: # biy Shn‘\nas % kna\h A = 2
2
al = 2
® = 23
A - of
To ¥al = 2+ 2% 42

Solwhon uses & ctombinahon of produd ad sum rule



ExamP\e 9. A password can  hove betwen b » 2 charauert.

Fath charotkey con be a lehey SA---23% ov & disi’t $0...9%

What is e toral number of Pa!!dea’.

PAUSE



Ex(lmP\e . A passuomd corn have betwan b h & charadet.

Fath charatkeyr n be a leHey 2A---Z 5 ov a digit 30

What is e toral number of Pa!:wowla’.

lwhion:
el # Pagswora(b ok \m&\rh b = (264w :
3 = (26 + )’
g8 =  (ab+)°F

Total = 3+ 3 a2l



Example o: A postword shoud be sxocry b charaders.  Ablias

ome Oof the chavaters Should be a diai}. How Many passwords
are available ?

PAVUSE



Examplc o A posswovd Shoud be l.xacHy b chavadkers- Arliaad

ome Oof the chavatrs Showld be a dc‘ai}. How Many passwords
are available ?

Mn  inwyred apovcidn.

# Passwovch Wi dt‘&ir in Arsy cell = Lo 3L’

n 2™ e\ = o, 3L°
n b» )\ = lo-i»lc.'r
S
Total = bxwx 3L
Proviem: Fa 2 bcecd is tounkd in five) as well

ok ihivd mkaond .



Examplc 0: A password  shoud be 2x ety b chavadevs- Arlas

ome Oof the charaters Should be a diai%. How mana passorda
are available ?

So |k on: L
g 02 ToYal no- of b leber words = 36
B words oomuin‘ma o dt@i\s = oub
s H wordd oon}ainma ot leag | 365 IRPC
[ d(ai'}
+ A
Total = 3"

v a4

%) on faink V\Oddah‘ . Q_L,"

Y

l




Payr 2. Subhakion vule

In We Sum vule, we cwngider oak: Mot ccan Le
dove either w1 n, wmd v 9%y ha wwds
where Ynere (S behoern Hhe

W ond Ny wwdzs

S|

oyl = M *Va

Whwai of here  are ovzrlqr)g ?



Exam\?\e n: A oom)oamd Yeives 350 aﬂ;\ica\h'oﬂs

- 229 wvo\iond m CS

- 143 in  buSnet
= G\ i bo¥

How manU A‘JP\icanh w\a\"o\rtd neier in €€ VoY i buSineas ?

PAVSE



EK(M’V\\’\Q n: A oom)oamd vegive 350 aﬂ;\icah'ons

- 220 vm\iond m CS

- 43 in  buSinet
- G\ N bo
How mo.n?r A{)\o\iwnk W\O{"mtd neikhey in €8 VoY in  bUiSinus?

80\\1\1‘0 n.

— —~— ‘r 23590




Subhathon Yule: ( Tnciucion- Axelugion oy  hp Sew)

lA\ UAZ\ — lA\) + \Aa_\ ~ \A\OAQ_\




Example Iz Amona bi} sh\‘was of 1en\c)h &,

how mamu Starl wih 4 oxv end whh D.?

PAUSE



Example 12: Amonﬁ bi} shmﬂs of 1en\c)h4 &,

how mamv Stard wikhh 4 oy end whh D.?

Solubion: .
0 A - b S}w‘n(js s’)mmnj wim 2
A bid .Shn‘nas e,nol“na whh 0
3
M = 3 Aa\ = 27 M ORA = 2

g 3
(AyV A2\ = 2 + 2 — 2°



Payt 4= Division  nule

- A taske can be done wms o  pocduve at can be

imp\emenkd in N wa@b !

\ /

Ry 2o waud ‘\w', et are Doy (induo\(wa w)

Wat  ave  wvSidaed  4guivalent -

-~ Thet ore hﬂal\a ’ﬂ/d ww\qb 4o ‘)UFN'M he Yask



ExAMP\e (2 There s A Cvcular Table
&
- Two  Saknggs 6re consideved Sowwe
_ldt and vighy
i i \ne'\g\n\aours Avg |dutical
- Bow mant‘r A Fley ent Qwhv\as Qve Possi\o\c?
For 09, A C
D 5 = 4
C A
+ A
») C




Exambple (3. There IS a  Cvcular table D
i .
~ Two Satings ave condi deved  Somme g ,‘/
A\ oud mghy | =
1 o \ne'\g\n\oours Ave 1 duwtical
- Bow mamt‘ A Fley eny Q(ah'v\ag ave Possi\o\c?
3oluHon: ToYal wvo. of angmh — d vy 3%X 2R\ = 24

Cyclic  Shifk o) marmmawdﬂ\ are @msidwed Same

DB C A L P A C

24 omangmak  can be  divided inte 2‘\/ = b M»ds
4



Exam‘sle & -f’ £ a f\mch‘on ﬁom A b R

— whee A and P are finite <S¢k

- fb\' (vwv 'a e B Were are d elemenn “i A
WPPCJ b a

- A hoa n demenk

Ho w manﬁ demenk  are  proxnt v R

¥ (@/D
\
|



Examrle & -F ic a funchon  hom A h B

— whawe A and P are finite Sek

— Ay e 4 e B Here are d eemenh of A
W\GPP(d o a
- A o n eemenks

Bo w mand demenk  are  proxnt v R’

'Vl/c\

Solution:




Po\H S ?igzow- hole ?’)’M(A"D\c

&+ OLJ((Js ave h be Plaud in % boxes

~ ot leasy one box Cnfaing 2 ob)'cu«.

(ob)eUs



ExamP\e s Gome Mamp\a usi\ni PHP

¢ Ty ana qroup of 27 En@\(sh wordy, Mere must
be thwo Kar st with Me same  lelen.
o A a"uncyh'ov\ from a Set 0“ 3\ cdemnh Y

-& dymenk connot be one- h -one .



fxm\o\e lo: oy ch7 i\n)tacv nz\,

Lveva n covgearhve nNumbat hes a mu\h‘])\z %n-

n=>2%
[0 & 10 3 (0%
1 2 0

122 122 \ 24

PAVSE



fnm\o\e lo: oy va7 inkacv nz\,

Lveva n covgeashve nNumbat hes a mu\h‘P\c %WL

Solubion: Consider no-s Qa, o+, &+2, ..., (M-(n—l)

SuH)ose ‘d awu yemaivder ‘v ' whe divided loa “n'

e, A= %-n 7
Nole  Hat 0O < v <
Then ah  ¢gva  vemander (v3 1) ywind n
04t - s (¥4+2) md n
axn FEIT L (v + 1) mod n
The vnoa ¥ modn, (r3) modn , .. (v4+9) mod mn are all
diftvrent ard bejwen O ard noi.  Henee oF leasy ore 0 Lem € O.

Honee  Hhere 18 gt le0® ove Wiwthple 9% 'n!



Example \#: Smw tat for wuv ivn-eau ‘v'  there

IS o mulliple 0{) n e condairs on\a 0s and 1'x

In 1¥s  dlecdmal £Xpansion

See o pooke v an antwer



LecTure 1

'le’lzi basicsS of countina

-1 Producr rule
-2. Sum rule
-3. Subtracrion rule
-A. AQivisSion yule

-5 ?iae,on fno\e 'Pn'nd\?le

Suwmara
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