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Let

MERGE . SORT

----
If n = 1 turn A Az
-

-

else
MERGE(SORT(A ,) , SORT(A2))

XX
recusive calls

R(n) : #comparisons
T(r) : total cost including bookkeeping
R(1) =0

R(u) = R((j)+ R(T)+ n- 1

[T(m)= +(i)+T(tz))+ O(n)
R(n) =nlogzh HW for n=2

"

Chforall n

T(n) = 0(nlog,n) Aw forall
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exactmelos . 1 ⑫R
item #key. 1. (key/ link , 1...the

LIST : NEXT
, LAST, FIRST

=links

QUERE : ENQUETE(a
,
i) X=ID

- dynamic data str. (ADD) FIFO-

↓ DEQUEVE(Q) first in
(DELETE) first-out

'oldest item

STACK : PUSH(Q
,
x) FILO

POPCOE) first-in-
lact-out

youngest item)

implem : linked Lists
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⑮B
PRIORITY QUERE
-

INSERT(Q , i)
EXTRACT-MIN(Q)
- iten min(key(x)

-

AMORTIZED COMPLEXITY

overall cost of
unpredictable sequence
of requests

PLEMENTATION: HEAP
-

link topology :
balanced binary tree

35 12 nodesten, e
a

HEAP RULE : key (parent (node(x))) < key(x)
"heap-sorted data"
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Repairing HEAP 44-

SF HEAP rule violated between
-

modex and one of its children , y

thenswap xy
if both children %. 42
-

the If y, :Ye , Scrap X**Y,

se swap X>Ye

alancedbinary treeof&
has

2n < d+ %
nodes

d=30% dd = lon <d+1 d

:logus/Elog,
cost of repair : 2 logh comparisons
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Les
EXFRACT-MIN :

return item (root)
- Bubble
more last item to root

- down
while Ividation -
-

Six it

-
INSERT

%
= logzn did
comparisons dbdb
bubbleup ↑

new item

-

HEAPIFX givenn items

naive algorithm START : emity heap

nlogn INSERT n times

#compar.= Aful + log 2 + --- + logh = Ly (n! ) -n log n
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↳

From HEAPIFY can be solved
-

O(n)comparisons

lit#
↳ ob

000

Filling bottom-up ,
repairing :

# comparisons [2< In

-THEAPIEYO(n)HEAP. SORT

②WHILEO
In logn comps EXT-MIN
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