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787% (Divide and Conguer)

Ive(l
SO \rqe:(si)ze(l); T(n)=B(n) for n<smallSize

If (n<smallSize)
solution=directlySolve(l)
else )
divide I'into I,... I;; T(n)=D(n)+ ZT(size(li))+C(n)
foreachie{l,... k} i
S;=solve(l,);
solution=combine(S,, ... ,S,);
return solution

or n>smallSize
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Finding the “Heavy” Element

e Find the element 1 with freg(1) > n/2 in an
array of n elements. Here, freq(i) 1s defined
as the number of occurrence of I In the array.




RN EESET

o AN Gl BAENGHT B T I5X8
o, EREEC BRI, BEms
R ) =TI 22 D IR RE X
NEE?

« MR RE A&

« WRA T 2N MIFE

o WA PIASAHIEING




|B)&R1: heapFdheapsort
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BJgR1: heapFdheapsort &)

MAX-HEAPIFY (A, Q)

I | = LEFT(i)

2 r = RIGHT(i)

3 if ] = A.heap-size and A[l] = Ali]

4 largest = 1

5 else largest = i

6 if r = A.heap-size and A[r] = Allargest|
7 largest = r

8 il largest # i

9 exchange A[i] with A[largest]

0 MAX-HEAPIFY (A, largest)
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BUILD-MAX-HEAP(A)

2
3

A.heap-size = A.length
for i = | A.length/2| downto 1
MAX-HEAPIFY (A, 1)
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HEAPSORT(A)

| BUILD-MAX-HEAP(A)

2 fori = A.length downto 2

3 exchange A[1] with A[{] 4 7 (Q 3)
4 A.heap-size = A.heap-size — 1 ~{ o -
5 MAX-HEAPIFY (A4, 1) 9 ®

heapF[Iheapsort ()
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HEAPIFY

“Vacant™ filtering @
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In fact, the “risk™ 1s

R|Sky H EAP I FY no mo;'e than “no
improvement”
“Vacant” filtering @ @
down:
left vs. right |
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Improvement by Divide-and-Conquer

“Vacant” filtering 90)
down only half-
way P (80, 65)
Wl @
10 )
(25) (60 If the element is
smaller, filtering
down half-half-way
(15

The bubbling up will not
beyond last vacStop




|BJRR2: priority queue
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[BJRA2: priority queue ()

HEAP-EXTRACT-MAX(A)
1 il A.heap-size < 1

2 error “heap underflow™

3 max = A[l]

4 A[l] = A[A.heap-size]

5 A.heap-size = A.heap-size — 1
6 MAax-HEAPIFY (A, 1)

T return meax
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[BJRA2: priority queue ()

HEAP-INCREASE-KEY (A, i, key)
il key < A[i]
error “new key is smaller than current key”
Ali] = key
while i > 1 and A[PARENT(i)] < A[i]
exchange A[i] with A[PARENT(i)]
[ = PARENT({)
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[BJRA2: priority queue ()

MAX-HEAP-INSERT (A, key)

| A.heap-size = A.heap-size + 1

2 A[A.heap-size] = —o0

3 HEAP-INCREASE-KEY(A, A.heap-size kev)
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[BJRA2: priority queue ()
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IB]Em3: ADT

1. priority queue < heap < array
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B)@3: ADT &)

void traverse(BinTree T)
if (T is not empty)
Preorder-process root(T);
traverse{leftSubtree(T));
Inorder-process root(7);
traverse(rightSubtree(7)):

Postorder-process root(T);
return;
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EJEH3: ADT &
o YR¥EfAunion-find (disjoint sets) 1 N ?

UnionFind create(int n)

Precondition: nong.

Postconditions: If sets = ¢create{n), then sets refers (o a newly created object; find{sets, ¢)
=¢ for | < e < n, and is undefined for other values of e,

Precondition: Set {e} has been created in the past, either by makeSet{sets, ¢) or create,

Precondition: find(sets, e) is undefined.

Postconditions: find(sets, ¢) = e; that is, e is the set id of a singleton set containing ¢.

“leaders.” Also, s # 1.

Postconditions: Let /sets/ refer to the state of sets before the operation. Then for all x such
that find(/sets/, x) = s, or find(/sets/, x) = r, we now have find(sets, x) = u. The value
of u will be either s or 1. All other find calls return the same value as before the union
operation.




Maze Creating: an Example

Selecting a wall to
_~~ pull down randomly

7
Ve
Ve

Inlet

i |7 If i,j are in same equivalence
! class, then select another wall
J to pull down, otherwise, joint
N the two classes into one.
Outlet The maze is complete when the

inlet and outlet are in one
equivalence class.




