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- Syllabus a overview

- A little about me

- Some questions for

you
all ...



Whotisanalgorithnp
Frst

,
aquestion :

What CS background do

you
all have ?

Languages :

Classes "

Intro :

date structures :

discrete math :



Algorthm: ( Ch 1 of text )

Something In between an

English prose descriptionand an implementation .

Why ?
Goal :

Why@biologists) ?

Caveat
-

'

.



Atgornthmfdefn) :

A sequence of instructions
to perform in order to
solve a well - specified
problem .

Wellstone ) :

Givenspecified inputs &

outputs ,
an unambiguous

mapping from inputs to
accept ble outputs .

All a bit hazy ,
so let's

consider some examples ...



Pseudo code
-

:

Formally , CS people write
pseudo code to specify
algorithms .

Variable assignment : a ← 12

Arilhnetc : t , - ,* ,
1

Conditional : If A
B

elsec
fatso :

# : MAX ( a ,b ) procedures

if a< b
return a

else
return b

Array access : a : ( or Afi ] )



troops

'0§qcoipFfeP
b

et : Sun INTEGERS (n )
sum ← 0
for i← 1 to n

sum ← sum + i
return sum

�2�

[Whitesel#we3

et : ADD UNTIL (b)
i← 1
total ← i
while ( total E b)

I ← i+1
total ← total + i

return i



Corrednesstrte
Our 2 core Concerns in this

class :

�1� Correctness

How do
you

know the

algorithm works on

ail inputs ?

�2� Effaency
When is one algorithmbetter than another ?



An example ( Sec .

22+23
- in book )

How do
you make change ?

( using as few coins as possible)

Algorithm :



Is this correct ?

Consider the US system 450

years ago :

Coins : 25 e

20 ¢

/ O ¢

5 ¢

1 ¢

Will our algorithm work ?



A more interesting example
:

the stable
marriage problem

.

Q : How do doctors getmatched to internships ?



Dff : We
say a doctor . hospital

matching is unstable . if :

. doctor a is assigned to

hospitl A
• doctor b is assigned to

hospital B

a and a prefers B
← B prefers a

"

In other words
,

doctor a

a hospital B would
both be happier with
each other than will
current assignments .

Resident matching problem :

Given residents ( w/ preferences)
a hospitals @ / preferences ) ,
compute a matching that
is stable .



Solution :
"

Boston pool
"

algorithm
or Gale -

Shapley algorithm
Repeat in rounds :

�1� An arbitrary unassigned
hospital H offers a

position to the best
doctor

da
( who has not

yet said no )

�2� Each doctord.. ultimatelyaccepts the best offer

they get .

So : if she doesn't have
a better offer in hand

,

dtntatuey accepts H .

If d has an offer but

prefers H , rejects
prior offer .

Otherwise ,
a rejectsIt .



Example : BE
.
Qzuo'¥ang
BE. Shephard

Tam

Hospitals : Arkham Asylum
Between Royal Hospital
County General Hospital
Dharma Initahve

Result . ( As )
,
( B ,t ) ,

(Gg) , ( Rr )
Stable ?



Correctness ?

Well : the algorithm continues as

leomngpfg.

any hospital is

So when it terminates
,

every position is filled
.

Suppose a is assigned to
A
,

but prefers B
.

• we know a got no

better offer

so :



Efficiency ( 27 a 2.8in book )
. Exact speed can depend on

many
variables besides the

algorithm .

Issues at play :

Alternative approach :

Count Primeoperators ,
which

are smallest operations .

In addition : generally only examine

worst running time .

Why?



Nee
: How to actually compare ?

- Remembersmall difference maybe due to processor , language ,
or any number of things
that ain't dependent on the

algorithm
.

- Also : need a way to account
for inputs changing

eg searching a list



BgOnotah=
We say

An ) is Ocgcn ) ) if

th > no
,
F C > O such that

fcn ) Ecogcn)



Commonruntmes
�1� OCD

�2� oclogn )
�3� Och )
�4� OC

nlogn )
SO O(n2)

Cpiblynomial )

And: 0( 2
" )

Oln ! )



Next time :

-

Connecting run times -

algorithms
Also : Stay tuned for HW 1 !


