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&ECISION TREE

R
Alice and Bob agree or

a set 12 ofa objects. BigAlice selects an object XER
Bob asks Y/N questions Il=n
to find x .

COST:# questions asked
/
I binary
/ decisiontree

It
leaves
leaf 22= 1

,048.576

Depth 124

Blogn
informationtheory lower bound !P ternary decision tree
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Suppose each internal mode

has 3 children
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↳
G

: input : list of real
output : sorted list

X, [x[ ... [Xn

COMPARATOR decides : 3
X 1 Y

-

>stirmailon t
sinat

algorithm produces permutation 5: [n]
->[n]
-

bjection
# possible outputs n!

Icomparisons I log(n:)
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evaluate logy (n. ) asymptotically

Theorem log, (n!) ~n logch
&Proof log of Stirling's funk-

↳proof
LEMMA-(1) !3
· (

n(bch-loge) =log! In long,

-
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INSERTION SORT

..
binary search toixert next item

complexityJo Go + log.2 t ...logAn-

Do = losz((n-1!) e

(n- 1)lg(n -1)

logn

12345

2
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↳
DATA STRUCTURE

nARRAY d
LINKED LIST

Do
INSERT : OII
FIND : Oluf

ACITEA(2]= = A[u]

AFEs]
FND : O(logn)
INSERT : On)
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kl items

MERGE (A ,BJ A
,
B sorted arrays

output : merged ,
sorted

k 2

% i

be

citis

ci= mila,b)
for

⑮ Write elegant pseudocode Merge
-

# comparisons k+1 - 1

MERGESORT (A[r...s])ost

having
=A.. I T(u)E2T()+n- 1Az=[+ . . . ,s] Soln :

MS[A] =MERGE[MS[A ,
J
,MS [Ac]] -nlog,n*

recursive calls
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&
T : # comparisons

S : -- + bobleeping

S(n)= 2S(z) + O(u)
Solv Olulya)

JOHN von NEUMANN
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