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Array elements
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File directory entries

— FILEl 0002 — FILE2 0005 r FILE3 0007

2 3 4 5 6 7 8 9

0003 | 0004 | FFFF | 0006 | 0008 | FFFF | FFFF | 0000

head pointer
head node node node

1 — T ™ 2 3

info link info link info link —
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A Linked List
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keys

John Smith
Lisa Smith

Sam Doe

Sandra Dee

Ted Baker

U
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N1595UN88aNSNU

N997U (Flow chart)

v v d
aayanyal

AALNAUKEAR LRI TUSUSH
(Terminal)

-
[/

ANSTLUACHAAINAADIADYA
(Input/Output)

AsUsnaNA
(Process)

nMsendula

(Decision /Selection)

svaen (Pseudo code)

Algorithm: Grading

Input:SCORE
Output:GRADE

1. GRADE='F'

2. IF SCORE >49 THEN
GRADE='D'

3. IF SCORE >59 THEN
GRADE='C'

4. IF SCORE >69 THEN
GRADE='B'

5. IF SCORE >79 THEN
GRADE='A'

6. RETURN GRADE
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NNSAS19SPALNYUL LUYAIFUNES 6 YNAAD

1. MUUAAINY (Sequence)

Algorithm: 15a15¢2

Algorithm: 15a152

Input: laifl
Output: k43l

Input: 13l
Output: 43l

1] fu Step 1) Al
2.| Ay Step 2) Aiu
3. Lau Step 3)| L8y
4. | U2y Step 4) Uau
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NNSAS19SPALNEUL LYAIFUNES 6 YNAAD

1. AMURUAGIAU (Sequence) 2. Rouly (IF-THEN-ELSE)

Algorithm: AsIagdaULAYA

Input: k
Output: ans

Algorithm: AsIvdULAYA

1. IF (k mod 2) == 0 THEN
ans="Yes’
ELSE
ans=‘No’
2. RETURN ans

Input: k
Output: ans

1. IF (k mod 2) == 0 THEN
ans=‘Yes’
ELSE
ans=‘No’
END IF
2. RETURN ans
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NNSAS19SPALNEUL LYAIFUNES 6 YNAAD

1. AMruUAaIAU (Sequence)
3. nszyiudlaiduase (While)

Algorithm: au

Input: 133
Output: l3idl

1. WHILE (@uwu == FALSE)
RLWU

2. Gauly (IF-THEN-ELSE)

Algorithm: U

Input: 133
Output: 13l

1. WHILE (@uwu == FALSE)
RLWU
END WHILE
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NNSAS19SPALNEUL LYAIFUNES 6 YNAAD

1. MUUAINU (Sequence) 2. Wouly (IF-THEN-ELSE)
o & 1~ a . o 9(3/ = a .
3. nszviudialuass (While) 4. nseig e uass (Repeat-Until)
Algorithm: 39 Algorithm: Login
Input: lail Input: password
Output: lail Output: Lyl
1. REPEAT 1. REPEAT
39 READ 98A714
UNTIL (#1899% == TRUE) UNTIL (¥8A213 == password)
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NNSAS19SPALNEUL LYAIFUNES 6 YNAAD

1. AMURUAGIAU (Sequence) 2. Rouly (IF-THEN-ELSE)
3. nsvindladuase (While) 4. nsevingilalluase (Repeat-Until)

5. 2ugLuuinisuu (For)

Algorithm: BNasINdLHoU Algorithm: BINaIINATHU

Input: a,b Input: A

Output: ans Output: ans

1. FORi=atob 1. Foreachiin A
ans=ans+i ans=ans+1

2. Return ans 2. Return ans

e guUsdu set Mog1agy array 58 matrix Snfeudeunlgfafumilng wEemun
e fudsdu scalar 30 atomic @alauiesandeilunaitv) JeudeumeimAunian vsemides
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NNSAS19SPALNEUL LYAIFUNES 6 YNAAD

1. AMURUAGIAU (Sequence) 2. Rouly (IF-THEN-ELSE)
3. nsvindladuase (While) 4. nsevingilalluase (Repeat-Until)

5. 2ugLuuinisuu (For)

Algorithm: BINaIINALHU

Input: A K=[1’2a3’4a5a6]
Output: ans x= NINAsINdLaN(K)
1. ForeachiinA x=21

ans=ans+1

2. Return ans

ans=1+2+3+4+5+6
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NNSAS19SPALNEUL LYAIFUNES 6 YNAAD

1. AMruUAaIAU (Sequence)
3. nszyiudlaiduase (While)

5. 2ugLuuinisuu (For)

Algorithm: Driving

Input: traffic light

Output: none

1. CASE traffic light OF

red:

Stop
orange:

Slow down
Green:

Speed up
default:

Stop

2. Gouly (IF-THEN-ELSE)
4. nsgyingiiiaiduase (Repeat-Until)
6. Wauly (Case)
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NNSAS19SPALNEUL LYAIFUNES 6 YNAAD

1. AMURUAGIAU (Sequence) 2. Rouly (IF-THEN-ELSE)

o = a . o o A a .
3. Asgvidlailuase (While) 4. nszyingileliuasy (Repeat-Until)
5. AWULUURNTUU (For) 6. Rouly (Case)
a o o ¥ A & = Y a Y A ao %
ANes 6 Al Nunwanazlydasuie n glusunsuwazaanasnuniiiulanle

29



Algorithms:N1599nLUUTIUADUID
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FaraTUADUIEIN Counting
ARUA LI image ADAN
n ADIIUIUAY

Algorithm: Counting

Input: image

Output: n
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Algorithm: Counting

Input: image

Output: n

1. n=0

2. For each human in image
n=n+1

mark X over that human

3. Return n
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Algorithm: Counting

Input: image 0
Output: n

1. n=0 -

2. For each human in image
n=n+1
mark X over that human

3. Return n
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999NLUUITNTUUIWINALLUTUN N

FaraTUADUIEIN Counting
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Algorithm: Counting

Input: image

Output: n

1. n=0

2. For each human in image <4
n=n+1

mark X over that human

3. Return n

0

N

L@ONVEULN 1 AU

%4
o U U v

Junntdsililaszudinu saiuuasnauluuunfle

q
= v

wedadldgriuniAsLaanULe
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Algorithm: Counting

Input: image 1

Output: n

1. n=0
2. For each human in image

n=n+1 <4

mark X over that human

3. Return n
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Algorithm: Counting

Input: image 1

Output: n

1. n=0
2. For each human in image
n=n+1
mark X over that human -

3. Return n
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Algorithm: Counting

Input: image 1

Output: n

1. n=0

2. For each human in image -
n=n+1
mark X over that human

3. Return n
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Algorithm: Counting

Input: image 2
Output: n

1. n=0

2. For each human in image
n=n+1 -
mark X over that human

3. Return n
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Algorithm: Counting

Input: image 2
Output: n

1. n=0
2. For each human in image
n=n+1
mark X over that human (s

3. Return n
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Algorithm: Counting

Input: image 2
Output: n

1. n=0

2. For each human in image -
n=n+1
mark X over that human

3. Return n
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Algorithm: Counting

Input: image 3
Output: n

1. n=0
2. For each human in image

n=n+1 -

mark X over that human

3. Return n
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Algorithm: Counting

Input: image 3
Output: n

1. n=0
2. For each human in image
n=n+1
mark X over that human -

3. Return n
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Algorithm: Counting

Input: image n=3

Output: n

1. n=0 Y 1

2. For each human in image <um 'Dugﬂf']L'ﬁaﬁJ"] ﬁ]UﬂﬁUVJﬂﬂu
n=n+1

mark X over that human

3. Return n
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Algorithm: Counting

Input: image S
Output: n

1. n=0
2. For each human in image
n=n+1
mark X over that human -

3. Return n
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Algorithm: Counting

Input: image n=8
Output: n
1. n=0 Y Y]
-V} aa a
2. For each human in image ?Juﬁ]’e]uj 6umacU 8
n=n+1

mark X over that human

3. Return n -
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FaadunaulIIN Counting
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Algorithm: Counting

Input: image

/

1. n=0
2. For each human in image

Output: n

n=n+1

mark X over that human

3. Returnn -—

g Qddy v o 1 1
URBUISULY L1 TUNISTNe U NG ?

NeATU
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FTBTUNDUTTIN Counting

ARUA LA image ABAN

g.ll legll v (] 1 1
UADUISULYLa T UNISTNe U NS ?

N ABYIUIUAU

Algorithm: Counting

Input: image

Output: n

1. n=0

2. For each human in image
n=n+1

mark X over that human

3. Return n

Tun153es1zsiAu52Tun15vUYeIRUnauls 151 lilaudurianases
ws1zAMIale laiuselavd

ABUNILADSILAAaZLATD LW UNY Aeldtanlaivinny

TUsunsutfganuuadldguauazn1e Aldanludminnu

YunauIsniAMUTULauge (High Complexity) agl¥iaanlunisinaugs

Y

JunouIsATiAugudoution (Low Complexity) azldaanlunis9ianum
(4 I 74
YUYDU = LI
Tumanguj)
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Algorithm: Counting

Input: image

mark X over that human

3. Return n

Output: n

1. n=0

2. For each human in image N
n=n+1

1 ASY

1 ASY

g.ll Qddy v (] 1 1
UADUISULYLa T UNISTNe U NS ?

2
%

TUAdUAS Counting U Aunaulvu ldrauniign ?

} Ligarneerunseau

UADUN 2 [WUAINIAUALIAT LFTUNTYINTY
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FaaTunauIsI1 Counting
AYAUALY Image AN UADUISULYLa T UNISTNe U NS ?

N ABYIUIUAU d- . 4 Ay
AUasuUNIN tantunisnisulasunssly ?

JEST— raniglunisyinaudunedgu (Function)
gorithm: Counting

. [ i;;;i?;’; \! iy _‘ - g \ e .

Input: image - . MV & & W M'
Output: n s - Ay ihaR = (1]
7 (e A \ _ ] > j ,Qf‘

1. n=0
2. For each human in image N
n=n+1
mark X over that human |

3. Return n
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Algorithm: Counting

Input: image

Output: n

1. n=0

2. For each human in image
n=n+1

mark X over that human

3. Return n

g.ll legll v (] 1 1
UADUISULYLa T UNISTNe U NS ?

nanfldlunsvinauduediu Iuiuau
MUIUAU = n

ANUUVUABUISU 1919811157194 n

1393AMUTULDUNILIAT = N

2
¢ v 1

t:l' o < a = s o g
W98 1N 5N U UNINTU 151108USanNINYULIN
Wangu O

91U71 Big - O

UABUITULLULIaINITNIRY O(n)
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¥ 1
v A

FTBTUNDUTTIN Counting

ARUA L image ABATN UADUISULYLa T UNISTNe U NS ?

N ADITUIUAU 3 3
(Y] A A6 Y o I~3
AU YUMIUISU LBLIa1N1sVNauUlde O(n)

Algorithm: Counting
wauinlulgeenals ?

Input: image ADE19LYU: ADINISUUNINNAL 100 AL
Output: n A8LAIINUSENaNaATd9as 1 AU zldtaawinle
511 YumpU U IUaa1n1sUsENanNa O(n)
1. n=0
2.  For each human in image ATMNWA 100 AU n=100
n=n+1 An9ug1 O(100) = 100 ASY
mark X over that human
3. Return n ApeUszulanNanIde 100 ASY 9LYL2a1 100 x 1

= 100 U
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12 1

FTBTUNDUTTIN Counting

ARAIINY image ABAN wainlulie19unauin 1 waz 3 U1An ?

N ABYIUIUAU

Algorithm: Counting %ﬁﬂﬁ‘lﬁ 13jﬂq\lﬂ leﬁlﬁ‘ju O(n) +1 +1 = O(n)+2

1199310 a1 luN15119uva9 (1) wag (3) dAvLhy

Input: image LailAasuudasny input
Output: n
n1sUszraraialivagunudaya L3Eendn
1. n=0 L 1981A99 (Constant) #58 ¢
2. For each human in image
n=n+1

glau O(n) + ¢

mark X over that human

3.  Returnn _

v o 1 =Y
uaavlulaten c unfn
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vy wa29ibalaiten ¢ w1hn ?
PRYBDUVURNBDUITIN Counting - o . & 2 .
° by . = AINITIUTINIDYITIUN YUNDUISU c=2
ARUA L image ABAIN u
N ABINUIUAY -
1 1 2 3
Algorithm: Counting
100 100 2 102
1000 1000 2 1002
Input: image
Output: n 10000 10000 2 10002
100000 100000 2 100002
1. =0 _
" o 1000000 1000000 2 1000002
2. For each human in image
n=n+1 oo oo 2 o + 2
mark X over that human .
. o a
3. Retunn < Wt & n  WATUN n AN 9

15799ldfauen ¢ ¥AnluN15ILAIIZH Big-O

AnaueagUuulIINY winINaUABULEIAY ¢ UIMBU ke 0 AU
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12 1

L4 Y ey . WEA931 Big-O Nasautanie loop e lunsaly ?
AIYBVUNDUITIN Counting

ANAUA LA image ADAN ABU: 19 waznNa1TaULanIe loop
n ABINUIUAL N91U2UNFIUUABUAY input Y

Algorithm: Counting . .
A29819L9U N159U loop tiaa19AIRLUS Nl

FIUIUATINITIUIUANNNATY AlIUUINIITAUN

Input: image

Output: n
Wiau = Constant = ¢
1. n=0
2. For each human in image
n=n+1

mark X over that human

3. Return n

53



Algorithms:N1599nLUUTIUADUID

12 1

FTBTUNDUTTIN Counting
AAUALA image ABAN

N ABYIUIUAU

Algorithm: Counting

Input: image

Output: n

1. n=0

2. For each human in image
n=n+1
mark X over that human

3. Return n

anUsudsetumauds Tviduiias 2 au (Mave)

o a £ o i
LIATININTIUIS LA DA I Lﬂﬁl'ﬂﬂf‘l‘lﬂu ?

—)

Algorithm: Counting2

Input: image

Output: n

n=0
2. For each pair of human in image
n=n+2
mark X over that pair
3. If human remain in image Then

n=n+1

q, Return n
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Algorithm: Counting? anUsudsetumauds Tviduiias 2 au (Mave)
193171191UE ARSI A LY Ly ?

Input: image

Output: n

=0(n/2)

n=0

=0(n) x O(1/2)

2. For each pair of human in image

n=n-+2 - AAY
mark X over that pair =O(n) X O(O.S)
3. If human remain in image Then
n=n+1 :
4. Return n =O(n) X C « ﬂ"]ﬂ\‘]‘ﬁ ‘lijLEJ"lﬁJﬂaﬂ

=0(n)

v A

aziuiiazafisavingy  94L6!
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Countingl Counting2
1 1 2 3 1 1 3 4
100 100 2 102 100 100 3 54
1000 1000 2 1002 1000 1000 3 504
10000 10000 2 10002 10000 10000 3 5004
100000 100000 2 100002 100000 100000 3 50004
1000000 1000000 2 1000002 1000000 1000000 3 500004
o o 2 o + 2 oo o 3 (o0/2)+4

81 N WIAININ 9 VURBUITNNERY N LYY
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AMs:N1592NLUUIUNDUIS

Algorithm: Counting

Algorithm: Counting2

Input: image

Input: image

Output: n

1. n=0

2. For each human in image
n=n+1

mark X over that human

3. Return n

Engineer / Programmer 224%831 Counting2 159031

Scientist LLYDINVUADUITNG 2 15VINNU

Output: n

1. n=0

2. For each pair of human in image
n=n+2

mark X over that pair
3. If human remain in image Then
n=n+1

q, Return n

galanlulaina o

oo gataniy
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IDBNUUVITNITMNAUBER

FTTUNBUITIN Min
Avuald N Aavoya
y ADATLDYRA N=[9, 6, 5, 3, 2, 9, 8]

Algorithm: Min Yy = ©°

Input: N
Output: y

L y=ee {4

2. Foreach nin N

IF n <y THEN

y =n
3. Returny
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AaatunauITIN Min
Avuald N Aavoya

y AaAaygn

IDBNUUVITNITMNAUBER

y =n
3. Returny

N
Algorithm: Min Y
Input: N n
Output: y
1. y = o0
2. ForeachninN -
IF n <y THEN

[g’ 6’ 5’ 3’ 2’ 9’ 8]
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AaatunauITIN Min
Avuald N Aavoya

y AaAaygn

IDBNUUVITNITMNAUBER

N
Algorithm: Min Y
Input: N n
Output: y
y = OO
2. For each nin N
IF n <y THEN -

[g’ 6’ 5’ 3’ 2’ 9’ 8]
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AaatunauITIN Min
Avuald N Aavoya

y AaAaygn

IDBNUUVITNITMNAUBER

Algorithm: Min

Input: N
Output: y

y = OO
2. Foreach nin N
IF n <y THEN

y =n S

3. Returny

| Il
O O

[

\O¢mmmm

) 6’ 5’ 3’ 2’ 9’ 8]
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AaatunauITIN Min
Avuald N Aavoya

y AaAaygn

IDBNUUVITNITMNAUBER

N=[9, !, 5,3,2,9, 8]

Algorithm: Min Y = 9
Input: N n==6
Output: y
1. y = o
2. For each nin N _

IF n <y THEN

y =n

3. Returny
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AaatunauITIN Min
Avuald N Aavoya

y AaAaygn

IDBNUUVITNITMNAUBER

N=[9, !, 5,3,2,9, 8]

Algorithm: Min Y = 9
Input: N n==6
Output: y
y = OO
2. For each nin N
IF n <y THEN -
y =n
3 Return y
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AaatunauITIN Min
Avuald N Aavoya

y AaAaygn

IDBNUUVITNITMNAUBER

N=[9, !, 5,3,2,9, 8]

Algorithm: Min Y = 6
Input: N n==6
Output: y
y = OO

2. Foreach nin N

IF n <y THEN

y =n

3. Returny

65



Algorithms:N1599nLUUTIUADUID

AaatunauITIN Min
Avuald N Aavoya

y AaAaygn

IDBNUUVITNITMNAUBER

Algorithm: Min Y = 6
Input: N n=>5
Output: y
1. y = o0
2. ForeachninN -

IF n <y THEN

y =n

3. Returny
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AaatunauITIN Min
Avuald N Aavoya

y AaAaygn

IDBNUUVITNITMNAUBER

Algorithm: Min Y = 6
Input: N n=>5
Output: y
y = OO
2. For each nin N
IF n <y THEN -
y =n
3. Returny
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AaatunauITIN Min
Avuald N Aavoya

y AaAaygn

IDBNUUVITNITMNAUBER

Algorithm: Min Y = 5
Input: N n=>5
Output: y
y = OO

2. For each nin N

IF n <y THEN

y =n <

3. Returny
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AaatunauITIN Min
Avuald N Aavoya

y AaAaygn

IDBNUUVITNITMNAUBER

N=[9, 6, 5, !, 2,9, 8]

Algorithm: Min Y = 5
Input: N n=3
Output: y
1. y = o
2. For each nin N _

IF n <y THEN

y =n

3. Returny
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AaatunauITIN Min
Avuald N Aavoya

y AaAaygn

IDBNUUVITNITMNAUBER

N=[9, 6, 5, !, 2,9, 8]

Algorithm: Min Y = 5
Input: N n=3
Output: y
y = OO
2. For each nin N
IF n <y THEN -
y =n
3 Return y
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AIYDTUNBUITIN Min

Avuald N Aavoya

y AaAaygn

IDBNUUVITNITMNAUBER

N=[9, 6, 5, !, 2,9, 8]

Algorithm: Min Y = 3
Input: N n=3
Output: y
y = OO

2. For each nin N

IF n <y THEN

y =n <{mmm

3. Returny
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AaatunauITIN Min
Avuald N Aavoya

y AaAaygn

IDBNUUVITNITMNAUBER

N=[9, 6, 5, 3, %, 9, 8]

Algorithm: Min Y = 3
Input: N n=2
Output: y
1. y = o
2. For each nin N _

IF n <y THEN

y =n

3. Returny
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AaatunauITIN Min
Avuald N Aavoya

y AaAaygn

IDBNUUVITNITMNAUBER

N=[9, 6, 5, 3, %, 9, 8]

Algorithm: Min Y = 3
Input: N n=2
Output: y
y = OO
2. For each nin N
IF n <y THEN -
y =n
3 Return y

73



Algorithms:N1599nLUUTIUADUID

AIYDTUNBUITIN Min

Avuald N Aavoya

y AaAaygn

IDBNUUVITNITMNAUBER

N=[9, 6, 5, 3, %, 9, 8]

Algorithm: Min Y = 2
Input: N n=2
Output: y
y = OO

2. For each nin N

IF n <y THEN

y =n  {u

3. Returny

74



Algorithms:N1599nLUUTIUADUID

AaatunauITIN Min
Avuald N Aavoya

y AaAaygn

IDBNUUVITNITMNAUBER

N=[9, 6, 5, 3, 2, g, 8]

Algorithm: Min Y = 2
Input: N n=9
Output: y
1. y = o
2. For each nin N _

IF n <y THEN

y =n

3. Returny
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AaatunauITIN Min
Avuald N Aavoya

y AaAaygn

IDBNUUVITNITMNAUBER

N=[9, 6, 5, 3, 2, g, 8]

Algorithm: Min Y = 2
Input: N n=9
Output: y
y = OO
2. For each nin N
IF n <y THEN -
y =n
3 Return y
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AaatunauITIN Min
Avuald N Aavoya

y AaAaygn

IDBNUUVITNITMNAUBER

N=[9, 6, 5, 3, 2, 9, £]

Algorithm: Min Y = 2
Input: N n=3
Output: y
1. y = o
2. For each nin N -

IF n <y THEN

y =n

3. Returny
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AaatunauITIN Min
Avuald N Aavoya

y AaAaygn

IDBNUUVITNITMNAUBER

N=[9, 6, 5, 3, 2, 9, £]

Algorithm: Min Y = 2
Input: N n=3
Output: y
y = OO
2. For each nin N
IF n <y THEN -
y =n
3 Return y
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AaatunauITIN Min
Avuald N Aavoya

y AaAaygn

IDBNUUVITNITMNAUBER

N=[9, 6, 5, 3, 2, 9, 8]

Algorithm: Min Y = 2
Input: N n=3
Output: y
y = OO

2. For each nin N

IF n <y THEN

y =n

3. Returny -
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IDBNUUVITNITMNAUBER

v v
% Aaa aa

fatetunewizin Min YURDUITULANMULULDUNILIAVI LA ?
Avuald N Aavoya

y AaAaygn

O(n)
Algorithm: Min
Input: N
Output: y
y = OO
2. For each nin N
IFn <y THEN \JL N loops
y =n
3. Returny
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maaﬂLLUU%%ﬂm‘%EJQGé’J’auUamﬂﬁaai‘danﬂ

Fatatunauisi Sort N=[9, 6, 5, 3, 2, 9, 8]

Avuald N Aavoya 1
Y Aavayailiseaa?

Algorithm: Sort

Input: N
Output: y

1. Fori=1toN-1 _

For j=1 to N-1
If N[j+1] < N[j] Then
Swap(N[jl, N[j+1])

2 Y=N
3. Return Y
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maaﬂLLUU%%ﬂm‘%&JQGé’J’auUamﬂﬁaeﬂﬂwm

FITDTIUNDUITI Sort N=[9, 6, 5, 3, 2, 9, 8]
AU N AUaua . .
A v ° a Y, |:1 J:]'
Y ﬂ@?JEJﬂJUaV]LiﬁNLLa’J

Algorithm: Sort

Input: N
Output: y

1. Fori=1to N-1
For j=1 to N-1 _
If N[j+1] < N[j] Then
Swap(N[jl, N[j+1])
2 Y=N
3. ReturnY
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maaﬂLLUU%%ﬂm‘%&JQGé’J’auUamﬂﬁaeﬂﬂwm

______

fdetuneudsin Sort N=[EQ, 6@, 5,3,2,9, 8]

AnuUAly N Asvlaua B, .
A v ? PRI Y |:1 J:]'
Y ABUayafitseaa?

Algorithm: Sort

Input: N
Output: y

1. Fori=1to N-1
For j=1 to N-1
If N[j+1] < N[j] Then -
Swap(N[jl, N[j+1])
2 Y=N
3. ReturnY
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maaﬂLLUU%%ﬂm‘%&JQGé’J’auUamﬂﬁaeﬂﬂwm

______

fdetuneudsin Sort N=[EQ, 6@, 5,3,2,9, 8]

AnuUAly N Asvlaua B, .
A v ? PRI Y |:1 J:]'
Y ABUayafitseaa?

Algorithm: Sort

Input: N
Output: y

1. Fori =1 to N-1
For j=1 to N-1
If N[j+1] < N[j] Then

Swap(N[j], N[j+11) <
2 Y=N

3. Return Y
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maaﬂLLUU%%ﬂm‘%&JQGé’J’auUamﬂﬁaeﬂﬂwm

______

Fdotumauindn Sort N=[56, 9@, 5,3,2,9, 8]

AnuUAly N Asvlaua B, .
A v ? PRI Y |:1 J:]'
Y ABUayafitseaa?

Algorithm: Sort

Input: N
Output: y

1. Fori =1 to N-1
For j=1 to N-1
If N[j+1] < N[j] Then

Swap(N[j], N[j+11) <
2 Y=N

3. Return Y
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maaﬂLLUU%%ﬂm‘%&JQGé’J’auUamﬂﬁaeﬂﬂwm

______

Fdotumauindn Sort N=[56, 9@, 5,3,2,9, 8]

AnuUAly N Asvlaua B, .
A v ? PRI Y |:1 J:2
Y ABUayafitseaa?

Algorithm: Sort

Input: N
Output: y

1. Fori=1to N-1
For j=1 to N-1 _
If N[j+1] < N[j] Then
Swap(N[jl, N[j+1])
2 Y=N
3. ReturnY
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maaﬂLLUU%%ﬂm‘%&JQGé’J’auUamﬂﬁaeﬂﬂwm

______

fdetuneudsin Sort N=[6, :9, 5, 3, 2,9, 8]

AnuUAly N Asvlaua .
A v ? PRI Y |:1 J:2
Y ABUayafitseaa?

Algorithm: Sort

Input: N
Output: y

1. Fori=1to N-1
For j=1 to N-1
If N[j+1] < N[j] Then -
Swap(N[jl, N[j+1])
2 Y=N
3. ReturnY
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maaﬂLLUU%%ﬂm‘%&JQGé’J’auUamﬂﬁaeﬂﬂwm

______

fedadunauiai Sort N=[6, 5, 9, 3,2,9, 8]

AnuUAly N Asvlaua .
A v ? PRI Y |:1 J:2
Y ABUayafitseaa?

Algorithm: Sort

Input: N
Output: y

1. Fori =1 to N-1
For j=1 to N-1
If N[j+1] < N[j] Then

Swap(N[j1, N[j+1])
2 Y=N

3. Return Y
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maaﬂLLUU%%ﬂm‘%&JQGé’J’auUamﬂﬁaeﬂﬂwm

______

fdetuneudsin Sort N=[6, :9, 5, 3, 2,9, 8]

AnuUAly N Asvlaua .
A v ? PRI Y |:1 J:3
Y ABUayafitseaa?

Algorithm: Sort

Input: N
Output: y

1. Fori=1to N-1
For j=1 to N-1 _
If N[j+1] < N[j] Then
Swap(N[jl, N[j+1])
2 Y=N
3. ReturnY




Algorithms:N1599nLUUTIUADUID
R]Q@@ﬂLLUU%%M?L%EJQ%@&JU@Q’]WIE@EJVL‘Uﬁﬂﬂ
FetaTunauITIN Sort

Avuald N Aavoya
Y Aavayailiseaa?

Algorithm: Sort

Input: N
Output: y

1. Fori=1to N-1
For j=1 to N-1
If N[j+1] < N[j] Then
Swap(N[jl, N[j+1])
2 Y=N

3. ReturnY _

% Y
U Aaa aa

YUNDUITUL AU UFDUNILIAILN LA ?

fnau
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T\]Q’e]@ﬂLLUU%%ﬂ’ﬁL%EJQ%@ﬂJUamﬂ‘Ij@81‘U3J’1ﬂ

%4 1%
% aaaa [ 1%

Fidotuneuisi Sort TupeuIsiinnududounanaiile ?
Avuald N Aavoya

O(n) x O(n)

Y ABUayafitseaa?

Algorithm: Sort — 0 (nz)

Input: N

Output: y

1. Fori=1to N-1

For j=1 to N-1 r
, — Loop 1 1 2U N-1 59U
Loop # 2 2u N-1 sau { If N[j+1] < N[j] Then

Swap(N[jl, N[j+1])

2 Y=N
3. Return Y
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maaﬂLLUU%‘%ﬂWﬁL‘%&JQG&TauUaQWﬂﬁasJi‘Uam

AaradunauIsi Sort
Avuald N Aavoya

Y Aavayailiseaa?

Algorithm: Sort

Input: N
Output: y

1. Fori=1to N-1
For j=1 to N-1
If N[j+1] < N[j] Then
Swap(N[j], N[j+1])
2 Y=N
Return Y

0 (n*)

0(n?) fnienegnals ?

n (Swudeya)  [nA2 (Frurmnsug)
1 1
10 100
100 10000
1000 1000000
10000 100000000
100000 10000000000
1000000 1E+12
10000000 1E+14
100000000 1E+16
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Name ¢ Best & Average ¢ Worst v Memory $
Bubble sort n n* n’ 1 Depends on Depends on gap
Cocktail sort n n’ n’ 1 Shell sort sl 9ap seinalss !
) ) sequence best known is n*/?
Comb sort nlogn n n 1
Gnome sort n n’ n’ 1
Block sort n nlogn nlogn 1
Insertion sort n n? n? 1
e n e 2 o Cubesort n nlogn nlogn n
Odd-even sort n n’ n’ 1
Patience sorting n — nlogn n
Strand sort n n® n’ n
UnShuffle Sortl'0 n kn kn In-pl.ace fo.r linked lists. n Smoothsort n nlogn nlogn 1
x sizeof(link) for array.
: t
log n on average, wors Timsort n nlogn nlogn n
nlogn case space complexity
Quicksort variation is nlogn n is m; Sedgewick Binary tree sort nlogn nlogn nlogn (balanced) n
n variation is log n worst
case. Infrosort nlogn nlogn nlogn logn
Cycle sort n’ n’ n’ 1
n
Selection sort n’ n’ n’ 1 .
Merge sort nlogn nlogn nlogn A hybrid block merge
nlog2 - sortis O(1) mem.
In-place merge sort — — See above, for hybrid, 1 g
o Tournament sort nlogn nlogn nlogn nll
atisnlogn
n
If all keys
Depends on Depends on gap Heapsort p t'y t nlogn nlogn 1
Shell sort nlogn gap sequence; 1 are distinct,
43 nlogn
sequence best known is n
Franceschini's method!''] — nlogn nlogn 1
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Yy =
A13UYUN 1

v =

& ac A & o w ° v
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1uan9 Pseudo code W3auUTI9ILATIZTHAINLULDUNI9L281 (Big-O)

A28 YLU:
input: 12345678910 fdu 2
Input: 10953222215933001 eau 1

Input: 11 15320555776 avu 5
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