
Transitions : DS + Algorithms

- Sorting



Rap
· Reading : on Friday
Also : oops on

last reading !
-

↳ please finish by
tomorrow (hirs)

· Make sure to upload worksheets-
↳ Today's? (2p + 28 ... +zint
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= 2 .)i) = D.
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Today : An application ofPBOcode "
Let's start with a simple algorithmia7
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Pseudocode format :

Varies
fewby

book! So we'll see a

In a pinch , pretend you're in Python
or Ruby .

↳ High level a readable.

I realize this is not a "definition"
-

that is the point !-
It's about effective communication.

So : examples sprocke!



Insertion sort : Translate
InputS .on]

ji+
to for it 2. to Al
jti-> and-pseudocode : While
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Let's try 3 I [Sus
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size h 27



Reverse sorted
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Si = 5 (-1)
iF2un
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Bubblesort B(n)
:

niz t

SBH)0 >
-

3swapEn]
=

n =7
0 = 23456

Demo*S
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-i=0 to no-z=n
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Runtime: J
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Bl[
B()=niz)Isto jer

=S)n-i-D=5ito -O
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B(n) = 5 (i)+ (n-2) + - + 0
= S(X+ 1 + - . + (n-z) + (n -1)S
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Bubble[Insertion Josus &

- Selection recursive

MargeSartO(nlogn) 2
Opractive-Quick sort- 2)

but dYnlogv)
Bucket -O

#of digits

Heap
: nlogh



Next reading : Recusion
-

Consider multiplication : is it really o?

Input : 2 numbers
↳ in decimal

X0 . m-1] , Y[0. n-1]

I

& X=X . 10
:
Y=Y05
f

to-
8. 100+6-10

*
+ 9- 102

: x=25968 =
+So 103+ 20104-Too %
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,
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Back to grada school :

On-
Essentially S

for each E +j S

need X[i] ·Y[j] · 10
% joi

[J].
itj

=> XoYX] =



I

X = [3, 1]

- Y= [6, 0,4]

man== 4S278① To too
103
z=[8?

so%
= somet



Another view : Instead of just adding
all
,

seach for all that land in one

spot K :
X:m digit Yin digits
-Skall- -

digit 10 = 10kproduct &num iIn 1 orodact J

What is K?
I of X NY k+

2+ k-2S ·

)
k + 0

Runtime? 100 (h+m+)2) ??



Different look :

/
-

of digits X[i] +YE)Every parmuphed nawill be
-

↳ Omn) multiplications



Can we do better ?

Claim

Why? Proof by cases :

If X is even
:

If X is odd :



How to make an algorithm ?


