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Bubble Sort

E] o(n) : AAANY—-NBEHDES
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function bubble sort(A) {
for(i « ©0..n-2)
for(j « 1..n-1)
if(A[j-1] > A[]J])
swap(A[Jj-1], A[]])

} y
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Insertion Sort
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Quick Sort
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Quick Sort + Insertion Sort!

function slow _sort(A) {
// B=#& O(n log n)
quick sort(A[© ... n/2])
// T8 0(n?)

insertion sort(A[0...n])

; y
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T8 “Purely Functional Data Structures”, Chris Okasaki



Queue
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}

Linked List T class Queue<T> {

class Node {

}

Node prev;
T value;
Node next;

Node head;
Node tail;

y




f Linked List
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push 3

pop
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null
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“Functional Queue

wfi:k “Purely Functional Data Structures”
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class Queue<T> { Purely Functional
class Node {

const T value: I]ataﬁtructuresw
const Node next; Chris Ohasaki 2552,

3

¥

const Node head;
const Node tail;
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Queue push(T V);Z;;7




[ (7) Singly Linked List Z{%>

2 1
push 3
2 1

SingleLinki35
EEA@_ZLE)JD(Q: /Pus%ﬁﬁd)qﬁﬁ‘g\b\‘\ class Node {
SIBTXZ Node next;
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CCETOER

}

| class Queue<T> {

class Node {
T value;
Node next;

}

Node for_pop;

Node for_push;

Singly Linked List 2 fATEZXRULET

" for_pop NZEDEF
pop &NIcH

_ for_push @ reverse

2 3
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for_pop NZEDHF
pop 15
for_push & reverse
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(4) XK : /N FCreverse
I for_pop NZEURRTE. CFllreverse !

push 1, 2

reverse!

push 3, 4

reverse!
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push 3, 4

S
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Listd Queue!

(5) 'No3lFreverse® Queue CEIE |
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class Queue<T> {
class Node { const T value;
const Node next; }
const Queue<Node<T>> for_pop;
const Node for_push; }ﬂ7




CohCute! o~

Ll

“Bootstrapping” EFFENTLES
— 05 ZIRENTBIHD 05
~ IS5 IV BRHO T2/

SUCENT —AES /I TUXLTEEZBND

* Queue ZEIEIBIHD Queue



=

RIETH—EFTESIUAL .__'-’
BOOTST RHPPINQ )
IN A MAZE -"'V

= http://www.kmonos.net/wloa/105.html# 2232100114
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Route shortest(Maze m)j

n
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52Route shortest(Maze m);
bool check(Maze m, Route r);

Route r =_shortest(m);
if(!check(m,r)) throw Error;

4
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shortest MRICEIE->TWVWTE
shortest DFLEER(CtruezIBULTUED

Route shortest(Maze m);
bool check(Maze m, Route r) {
return r.len == shortest(m).len;
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Bootstrapping!

TTOIRIEEZDF Eshortest(CIzFBRES A,
[/N\&0] REEZET LIICTNUL !

Route safe shortest(Maze m);

bool check(Maze m, Route r) {
// return r == safe_shortest(m);

H2E“TH{”shortestZz{ES! |

) y




| 8245 — b = fdE(3&=m]D

v [ Z30sEEN R
NN ETICBRL)

e\l ' g—
'\/r_c@w— N T
LEsICUTES

Ttk D=1 or
imm

U \/




Bootstrapping! s ez

bool check(Maze m, Route r) {
for( p,q « rEDFZFIONRT ) {
m’ = mDph5qE TZ2E TEDHIL TIORES
if( safe _shortest(m’).len < r.len )
return false;
} (EON—NEETLESD )
return true;

1

4
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B8 “Reallib”, Barnimir Lambov, 2007-



“RAERL” EHETE

http://wayback-archive-orqg/web/*/www-brics-dk/~barnie/Reallib/

|
| using namespace Reallib;
int main() {
Real sg3 = cos(Pi/3-Pi/2)*2;
Real X = 1;
for(int 1=0; i<4; ++i) x *= sqg3;

cout << setprecision(5) << Xx;
// 9.00000



http://wayback.archive.org/web/*/www.brics.dk/~barnie/RealLib/

“RAERL” EHETE

http://wayback-archive-orq/web/*/www-brics-dk/~barnie/Reallib/

cout << setprecision(50) << X;

// ©0000000000000000000000000

// ©0000000000000.. ... 000

// 9.000000000000000000000000000

cout << setprecision(99999) << Xx;
// 9.000000000000000000000000000
// ©0000000000000000000000000000

y



http://wayback.archive.org/web/*/www.brics.dk/~barnie/RealLib/

“BigDecimal”tMiE\

getcontext().prec = 80

X = Decimal(8)/Decimal(7)*Decimal(7)
print(x)

# Decimal(“7.99999....99997”) P

| BBEAREYIETELECTO
e LD THOFERBEFTCIEERMENESNS

Real x = Real(8)/Real(7)*Real(7)
cout << setprecision(80) << Xx;
// 8.00000. . ..00000 p
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Real sg3 = cos(Pi/3-Pi/2)*2; /74

Real x = 1; i

for(int i=0; i<4; ++1) l \
X * — Sq3; 7 1 *

¥\

9-00 TE h T ¢
9-00000000 TH v
9-00000----00000 THHK :
ZHCTHE JEZDFFFBT 3 TS
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=2 http://www.kmonos.net/publ/files/sred full.pdf
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X in a AND

y in * AND
x.href = y.id
~ AND

| p > LCA(x, V)

| Tree (XIS Query =3B

SELECT (x, V) WHERE

<html>. . .<p>...
<a href="#xx/>
<img id="*xx”/>

.. </p>...</html>
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SELECT (x, V) Result query(Tree t) {

X 1n a AND

y in * AND L = query(t.left)
query(t.right)

x.href = y.id R
AND p > LCA(x, y) X = L.x U R.x U

t.label="a” ? {t} : {}
\ ¢
Xy

%i;:b) | a&EX, bEEyJ°“}

ans L.ans U R.ans U
t.label="“p” ? xy : {}

return {x,y,Xy,ans}

) y
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SELECT (x, V)
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x in a AND
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\Eﬁkj y in * AND

x.href = y.id

RETEZEALTUED AND p > LCA(x, )
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Result query(Tree t, INFO inf) {
if( ... inf ... ) return

inf = update_info(L)

inf = update_info(R)

if(...) L = query(t.left, inf)
if(...) R = query(t.right, inf)
if(...) x=... else x=...

} y
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Result query(Tree t) {
L = query(t.left)
R = query(t.right)
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