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STRUGGLE NO MORE!
I'™ HERE TO S0OLVE
IT JITH ALGORITHINS/!

OUR FIELD HAS BEEN
STRUGGLING WITH THIS
PROBLEM FOR YEARS,

il

IO, THIS PROBLEM _
15 REALLY HARD algorithm

YOU DON7T SAY, noun

Word used by programmers when
they do not want to explain what
they did.
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BOoTTLESOFBEER(nN):
For i < n down to 1
Sing “i bottles of beer on the wall, 1 bottles of beer,”
Sing “Take one down, pass it around, 1 — 1 bottles of beer on the wall.”

Sing “No bottles of beer on the wall, no bottles of beer,”
Sing “Go to the store, buy some more, n bottles of beer on the wall.”



f Arabic numerals; it was still taught in elementary schools in Ec
ntury. This algorithm was also commonly used by early digital co:
- integer multiplication directly in hardware.

d
PEASANTMULTIPLY(X, ¥ ): X ) P roO
Z}‘l’ﬁ;i ) 123 | 4456 = 456
. . 61 + 912 = 1368

if x is odd

rod < prod + SV l

P prott=rJy 15| +3648 = 5016

X —|[x/2]
o 7 + 7296 = 12312
retué Ty 3| +14592 = 26904
P 1| +29184 = 56088

1t multiplication algorithm breaks the difficult task of general mt



((Construct the line perpendicular to £ and passing through P.))
RiIGHTANGLE({, P):

Choose a point A€/

A, B « INTERSECT(CIRCLE(P,A), ()

C,D « INTERSECT(CIRCLE(A, B), CIRCLE(B,A))

return LINE(C, D)

((Construct a point Z such that |AZ| = |AC||AD|/|AB|.)) "
MuLrtipLYORDIVIDE(A, B, C, D): \

a < RIGHTANGLE(LINE(A, C),A)
' )
"

D
E < INTERSECT(CIRCLE(A, B), )
F «— INTERSECT(CIRCLE(A,D), )
Multiplying or dividing using a compass and straightedge.

3 <« RiIGHTANGLE(LINE(E,C), F)
y «<— RIGHTANGLE(f3, F)
return INTERSECT(Yy, LINE(A, C))
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NOU\) 7N b_&_é @)COWP(Q :

BECOMEAMILLIONAIREANDNEVERPAYTAXES:
Get a million dollars.
[f the tax man comes to the door and says, “You have never paid taxes!”
Say “I forgot.”
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Ond, W\c:\’L‘
Tsett % into A
TINSERT (%, A)

X &~ X v $af
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Runbres:
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Big-O: functions ranking

BETTER

WORSE

0(1)
O(log n)
O(n)

O(n log n)
O(n?)
O(n’)
0(2)

constant time
log time
linear time

log linear time
quadratic time
cubic time

exponential time

Operations
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Big-O Complexity
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