Computational Thinking
and Algorithms
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e Data collection
- 2HE SilZsl7| /st SHE
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« Data analysis

- XFEO| O|0|Z Ofsfstn, K 20N ST Hof Ustst AL,
xteot okl Tee 2o Atz ol S0l 53 mrokste I
L RE AR 2N WS MYss 20| 38
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 Data representation
» NAE7F 74X Qle AL S 8= Mol HE0 23 YHEe =
Al Z=tol= 1bd
- CHet 8 =X

- HIOlF, XE, AT =, AiE, EE| = S
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0Fd 214 263 247
SAEH] 17 15 16

A2 HH| 22 19 20
SUV
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192 237 192
23 20 21
30 27 29

Sedan

225 317 317
20 18 17
27 25 24

Sports

242 190
16 18
18 22

Truck

M OFAJO}
m 33
mo=

218 166 186
19 2 2
27 30 28

Wagon
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Chst > ol utsichst > Afglmtstchet > Xfetmtsichst
: > et icHst > golchst > RSO CHS!
> ABHCHE} > Zchat > ARG Bl St
> ojajchs} » ZhsChst > Ofsirls}
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« 12 Z(Graph)
*+ ' E(Node): H|O|H XEdt= B
« GIX|(Edge): =EQF = EZ AHZAG}
. 30| UALE(Directed) 242

>

Al
[2 =+ US(Weighted)
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« 2§ =(Graph)
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e E2|(Tree) +X&
. demo| o 52
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« Problem Decomposition
- =HE A2 2R0= Lieh, LT 222 CHA| 8§ 2 7hstt
HEo2 A UFe It

- =T 2N E A2 =M E ZIH0 O|sHstLl 5 &
« moffEl A2 -Ex1|7r | 7hsotdl o2 “rsotH =9l 95
« Oi4 7rsotbte BEEX| oM O A L=
——Z0i% 24|
= [ o — mmen 12 ri)-
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HEO

HEEM 1-1-2
HEEM1-1-1 Make breakfast
1-2—1 / \L

| [

—REEA 1-3 Make toast Make tea

TN TNS—
g
3= g
% % & P W
) Slice bread Toast bread  Butter toast Add jam Boil water Brew tea Add milk
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 Divide and Conquer
- 22H(Divide)
- =& Jhsct 27 O[¢9 A2 =M 2 L=
« J&(Conquer)
o Ll 2X & CHA| 2 =82 L=
22 =HE W&

— = =

OI-'

« E3HCombine)
- S| &t &2 ENHE S

Solution
(Sub-
problem) Solution

Conquer Combine (Main

Solution problem)
(Sub-
problem)

| SHQFCH St ERICA ZHEE]




= gt it 8 = (Divide and Conquer)

* Binary search (0|14 4H)
. HHE 2A0|N A HIIS B0 LIZHEA AN 2 JE
S

« HIOE7I S2(LE A= = HEAre) =0 AO{OF &
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= 1 ‘4 = (Divide and Conquer)

« Binary search (O| I ZAH)

2t

= 2f:23

3 114 ] 20| 23 27|33 41 | 48 | 57 | 65 | 78

T

St U

23<33
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« Binary search (O| I ZAH)

2t

= 2f:23

3 |14 20“23 27

T

b
AR

20<23
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(Divide and Conquer)

e Binary search (O|

27
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(Divide and Conquer)

e Binary search (O|
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= gt it 8 = (Divide and Conquer)

« Binary search (O] XIZ{AH)

EFAH HH t t: XL 7
. arr. arge —
def binary_searchfarr, target): got: XM= W
on = S B 9| ZFSHE Q18 A (index) K| H
| high = len(arr) - 1, low: @Z B high: Q2% T
while low <= high: [ low7} high2CF 7 X| 3 EFAM B Q| of = )
mid = (low + high) // 2 ZHO|EE2 =8
if arr[mid] == target: > 2
return mid S A A ALt
elif arr[mid] > target: B Lz dlyn ArEoi M 2+ H &
high = mid - 1 > B s 87 2dF SUUAM
else: - e E s UE )
low = mid + 1 . w
oturn -1 = 22 H7HXA] return EIXI A
> &= H0|E 7t ofl glS |
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=2 1 & = (Divide and Conquer)

« Binary search (O| %I AH)

def binary_search(arr, target):

['OW =0 J ;cl-h Zk. 23
high = len(arr) - 1 = T

length: 11
3114120(23|27]133|41|48|57|65|78

T T

while low <= high:

mid = (low + hi

if arrfmid] == target:
return mid

elif arr[mid] > target: low mid high
___high = mid -1 0 (0+10)//2 10
else: -5
low = mid + 1
return -1
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= gt it 8 = (Divide and Conquer)

« Binary search (O| I ZAH)

def binary_search(arr, target):
low = 0
high = len(arr) - 1

s
rr
EN
-7
W

length: 11
while low <= high:
mid = (low + high) // 2 31141202327 |33|41(48|57|65|78

if arrfmid] == target:
return mid T T
‘elif arr[mid] > target: low high
___high = mid - 1 0 5-1=4
else:
low = mid + 1
return -1
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= gt it 8 = (Divide and Conquer)

« Binary search (O| I ZAH)

def binary_search(arr, target):
low = 0 ;:I-E ﬂ'. 23
high = len(arr) - 1 )

while low <= high:

mid = (low + high) // 2| 3114120|23|27|33|41|48|57|65|78
if arrfmid] == target:
return mid T T
elif arr[mid] > target: low mid high
__high = mid - 1 0 (0+4)//2 5-1=4
else: ] s
low = mid + 1
return -1
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= gt it 8 = (Divide and Conquer)

* Binary search (O| &

AH
AL

def binary_search(arr, target):

)

low = 0 Xk 7},
high = len(arr) - 1 X w23
while low <= high:
mid = (low + high) // 2 141201232733 (41|48(57|65|78
if arrfmid] == target:
return mid T T
elif arr[mid] > target: low high
high = mid - 1 3 4
else: mid
low = mid + 1
return -1 (3+4)//2
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= gt it 8 = (Divide and Conquer)

« Binary search (O| I ZAH)

def binary_search(arr, target):
low = 0 A= 7. 5
high = len(arr) - 1 xT wmi23

while low <= high:
mid = (low + hi
if arrfmid] == target:
. return mid

3114120123|27|33|41|48|57|65|78

T

elif arr[mid] > target: low high
high = mid - 1 3 4
else: mid
low = mid + 1
return -1 (3+4)//2
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* Pattern Recognition
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« Abstraction
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2 1 2| & (Algorithm)

- =X SiZ2S Ploll =t Sy ®2lE o Xz
HASH= Wb
. 27 oiZ WS o3 Yol HhAH Hx}
. AR WA AN Y, UHEN EM, A7 BY S

=
- ST X 2 YHE

« =X E(flow chart)

« XtAAO{(natural language)

« O|AIE E(pseudo code)

- 22y AH0{(programming language) &

o L2 F OA
- 2fH X2|Y em
(RFA R 0F) ® %2 § SHASE
S0 E XOo{A] SEUA
A Euct,
AHATIO} QUATE

Apdol ufe Xgi
§O0| FAAIR,

ol & 550m
(2%} 3/4z)ol

AH7|AZE g0
EEREF
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A Hnjl= HAE ER= Zi0|c}, 5 Hnl= LA MSksh= Zolct,
0 £3122 A2 OIS 11208 HAES Efrt O Z&loll =2BHA LA Hs& Shct.
0 Z20{M 2508 HAZ Z0fEiCt 0 $35122 32 20| 20N
€ SHHUTOIA LH2ICH LIS QAT

0 9 72 LI9tA 500 DIEIS ZOA ZABICH

SHX| Z&0|2t= r = e i et D
A= ZEX| ot mme.. T .. Fo|d J&oll X=
—-_— O
AL e 3 sux
F od= A|__| —

3
R

M| Hni= HIEFHE AFZSh= 20|ct. 4| M= E4ALE Ol83k= Zolct.
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e Flow chart
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| E (Pseudo code)

at

O| A}




O| Al E (Pseudo code)

¢ 7:_ _JI\_ % — Z)Ik- %C(I-jl
2t 1 2|&: FindMax(a, b) Algorithm FindMax(a, b)
2. =Xt a b Input: Number a, b
=532 Output: Number result (the larger of
1. OFOF 37} pEC} I CHH: the two numbers)
2. as 21tz UH 1. IFa > b THEN
3. AZX| RCHE: 2. SET result TO a
4. bE Zitz HH 3. ELSE
5. EiEl 21+ Hhet 4.  SETresult TO b
5. END IF
6. RETURN result

def find_max(a, b):
Python if a > b:

result = a

else:
result = b
return result
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O| A2 E (Pseudo code)

- 1525 N7HX| &H 517
2| & SumUpToN(n)

= gl

et ghof 4

=3 12 n7tXA| Gt Z1f sum

1. sum HE+E 022 7|3}

2. | HAE 12 X 1M ZIHA|7|H HHE.
3. sum = sum + |

4, HtE0] ELIH suml| 2B 42 &4

Algorithm SumUpToN(n)
Input: A positive integer n
Output: The sum of all integers from 1 to n

SET sum TO O

FOR i FROM 1 TO n DO
sum = sum + i

END FOR

RETURN sum

PR —
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O| At E (Pseudo code)

* Binary search

def binary_search(arr, target):
low = 0
high = len(arr) - 1

while low <= high:
mid = (low + high) // 2

if arr[mid] == target:
return mid
elif arrfmid] > target:
high = mid - 1
else:
low = mid + 1
return -1

Python code

Algorithm BinarySearch(A, target)
Input: A sorted array A, and a target value
Output: The index of the target if found, otherwise -1

SET low TO O
. SET high TO (length of A - 1)

1.
2
3.
4. WHILE low <= high DO

5. SET mid TO (low + high) /2 (truncate fraction)
6.

S

8

IF A[mid] == target THEN

: RETURN mid
9. ELSE IF A[mid] > target THEN
10. high = mid - 1
11.  ELSE
12. low = mid + 1
13.  END IF
14. END WHILE

15. RETURN -1




XIS 2FH(Automation)

o =
HHES S8isto] 2xsfZol Zat

x) Python, Java Go
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* Divide and Conquer
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