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s="1254"
BSR4 A) REFES



s="1234"
HIER P A R] e HES )

Aot 1 RISRRIPT B F 5 PAZF T 3’ RIBRRIPT A FE

dud

'1243"', '1324', '1342', '1423', '1432"', '2134', '2143', '2314', '2341', '2413',
, 13124%, "3142%, "3214%, "3241", "3412', '3421', '4123', '4132', '4213', '4231"',
'4312"', 437171
24

[} 1234',

>>> n = len(ss)
>>> for i in range(n):
print(ss[0:i]+ss[i+1:n])

234 ENIHBABIEEiEFThIRA
i =g, i20%In-1 » AEEEN

123



s ="abcde"

51| S A T )



s="abcde"
ﬁJ%ﬁ%ﬁ}fﬁ Bk 27

DA J0'a' HISRRIPA A F AT ' HERRIFT A F &

ad

IJ

'eacdb', 'eadbc', 'eadcb', 'ebacd', 'ebadc', 'ebcad', 'ebcda', 'ebdac', 'ebdca',
‘ecabd', 'ecadb', 'ecbad', 'ecbda', 'ecdab', 'ecdba', 'edabc', 'edacb', 'edbac',

120



>>> for i in range(n):
print(ss[0:i]+ss[i+1:n])
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s="“12345"
r=2
HERESHTE 2 HUrilEl =2 T ) By A 1) fiE



s=“12345"
r=2
FERpES AT B {7 JC 1 BT 5 ] e

[*12', '13', '14', '15', '23', '24', '25', '34', '35',6 '45']



s =“abcde”
r=3
H1) ERAe s HPA T B U 7 oG B P B i) g



s=“abcde”
r=3
HERpESH T B Bl 7 oG B B A 1) e

["abc',"a't;d',' 'abe',l"'alc_d', '_ace',' ‘ade’, lbCCi', 'bCE'l,J 'bde', 'cde']



def perm(s):

if len(s)==1: B
return s HE—TEHESI AT 8L

T — —

R primitivefS|z8 : Elen(s)==18F » RBE—TEHE5 0]
AE » ZREZEREE > EF R




s="1254"
|

ans =[] 1=0
for i in range(len(s)):

t = s[O:i] + s[i + 1:len(s)] [ = "254"

JIEB B AR Z B iEFITRIPR
BFE o ie0%n-1 > AEHEN




s="1234"
T

ans =[] 1=1
for i in range(len(s)):

t =s[0:1] + s[i + 1:len(s)] t — "154"

| — S




s="1234"
T

ans =[] 1=2
for i in range(len(s)):

t = s[0:i] + s[i + 1:len(s)] (= "IIA4"

| — S




s="1234"
T

ans =[] 1=3
for i in range(len(s)):

t =s[0:1] + s[i + 1:len(s)] t — “125"

| — S




ans = (]
for i in range(len(s)):

t = s[0:1] + s[i + 1:len(s)]

items = perm(t)
for item In items:

ans.append(s[i]+item)

return ans

S

_ "1254“

|

1=2

(- "124"

['124",

'142', '214', '241', '412', '421']




ans =[]

for i in range(len(s

)):

s="1254"

t = s[O:1] + s[i + 1:len(s)]

items = perm(t)

for item In items:
ans.append(s[i]+item)

return ans

items

1=2

|

(- "124"

['124",

‘142",

‘214",

'241°,

412",

‘421" ]

ans

['3124"',

'3142°,

'3214",

'3241",

'3412°,

'3421"']




def perm(s):
if len(s)==1:
return s
ans =[]
for i in range(len(s)):
t =s[0:1] + s[i + 1:len(s)]
items = perm(t)
for item in items:
ans.append(s[i]+item)
return ans

| T—— T



Debugger




o0 @

lecture0513 [~/Desktop/py_code_2020/lecture0513] - .../perm.py [lecture0513]

lecture0513 & [ perm.py

g Project v O = & —
£ v Milecture0513 ~/Desktop/py_cod
=l » Imvenv
= @ choose.py

= perm.py

v Il External Libraries
» @ < Python 3.7 (lecture0513) > /
» “@ Scratches and Consoles

7: Structure

S

& perm.py

1

N

13 @

» choose.py

def perm(s):

if len(s)==1:
return s

ans = []

for i in range(len(s)):
t =s[0:i] + s[i + 1:1len(s)]
items = perm(t)
for item in items:

ans.append(s[i]+item)

return ans
! - —
) (Eais 2313 I EIFNY
print(a)

print(len(a)) @%ﬂlperm

perm ¥

> &

Q



~ Run 'perm'
- Debug 'perm'
© Run...
Debug...

@ PyCharm File Edit View Navigate Code Refactor BiUM Tools VCS Window Help

@ DO = Cal W) 100% @@ @Y EF1247 Q @ =

®ece i Attach to Process... X {rr5 iure0513]=9 [lecture0513]
lecture0513 & 5 perm.py #" Edit Configurations...
5 Project ~ o= & —|i ¥ Import Test Results >
g lecture0513 ~/Desktop/py_cod: |
i venv
= @ choose.py
BB R AT
e Il External Libraries 7N\ E 'E E‘ﬁ 17
e @ < Python 3.7 (lecture0513) > / 1(s)):
© Scratches and Consoles b [l + 1:1len ( S) ]
)
= ems:
I(s[i]+item)
-— 1
R m2sa 1
1
1
St 1
1 Restore Breakpoint
Toggle Line Breakpoint 38F8
- " 1 Toggle Temporary Line Breakpoint \_1{*88F8
EE Tvo e ”1 124" 'C':J
2 @' View Breakpoints... 1+ 3rs
e +
ST e (=*125" 2
'g Python Console e —
£ o o5 ['124', '142', '214', '241', '412', '421'] Special Variables
;I 1= a ={list} ['124', '142', '214','241', '412', '421"]
> 1”2 = ans = {list}['3124', '3142', '3214', '3241', '3412','34
p 4:Run # 5: Debug i= 6: TODO Terminal @ Python Console Q) Event Log ‘
[C] IDE and Plugin Updates: PyCharm is ready to update. (yesterday 22:22) 12:10 LF % UTF-8 ¢ 4 spaces + Python 3.7 (lecture0513) + T &

T ’ 1

.




I 1:Project ‘

2= 7Z:Structure

¥ 2: Favorites

(|

@® lecture0513 [~/Desktop/py_code_2020/lecture0513] - .../perm.py [lecture0513]
lecture0513 ) (= perm.py ermvy b ¥ H Q i
Project v € = £ — [ permpy & choose.py I
lecture0513 ~/Desktop/py_codi / items = perm(t) =
venv 8 for item in items: .
*;:ﬁtpy 9 ans.append(s[i]+item)
Ll Ej(ternaI.L:lbraries 10 return ans 1
@ < Python 3.7 (lecture0513) > / 11 L
© Scratches and Consoles 12 Se = "123" s: '123" L
13 @ mg—‘
14 print(a) |
15 print(len(a)) i |
16 '\
Debug: ¢, perm Step Into (F7) | o —
¢ = Variables EI Console -+* E\ I \i i 4 / T v H =] L
» /Users/apple/Desktop/py_code_2020/1lecture@513/venv/bin/python "/Applications/PyCharm B
CE.app/Contents/helpers/pydev/pydevd.py" ——multiproc —--qt-support=auto —-client
= B 127.0.0.1 ——port 49743 ——file /Users/apple/Desktop/py_code_2020/1lectured513/perm.py [
i pydev debugger: process 1967 is connecting b
% :' Connected to pydev debugger (build 191.8026.44)
p 4:Run #% 5: Debug i= 6: TODO Terminal @ Python Console Q) Event Log
Step to the next line executed 13:1 LF+ UTF-8 + 4 spaces + Python 3.7 (lecture0513) + ‘im Q/




from perm import perm

s = "abc"
perm(s)

['abc’, 'acb’, 'bac’, 'bca), 'cab’, 'cba’]



~“12345"
r=2
FEEEsHAT E HUlE 7 s ) B A 1) B

5E E/Jp imitivan'ﬂ;E:'_— s EE|r==1H—_|- ’ ﬁtiézsﬁ:lgg']'fﬁ?
TG BREEREE > S—HEEHREESFHEsPI—E
FIT

BB primitivefIEBT - EX RSB EERR » EXEEE

AR%E » lE—RVEIEMES



= “abcde”

def choose(s,r):

ans =[] I'=
ifr==1:
for i in range(len(s)):
ans.append(s]i])
return ans |
[Ial’ Ibl’ 'CI, ldl’ Iel]
FEE RN primitivef 28— : Br==1FF » (tFHEsPEEF
Tt 0 SRR c B—HEEHREEFEsHI—1E

FIT



def choose(s,r):
ans =[]
if r ==
for i in range(len(s)):
ans.append(si])
return ans

if len(s) ==r:

ans.append(s)
return ans #

s="cd"
r=2

EE R primitivef 8 : & FE

—

SIS

['cd’]
TR > BRI

Sy

R%E > ME—RYEERLES




t=“bcde”
167 T =2l 72 55 1] 435 5 WA I
[
FREsE—  E—EETE

5s[1: R Er- 187t » §—4HEE > &0
BsHE—EF It a" &M % riE = 7T

/AR

\ESFE
=

FREEE " : E—AFcAE
IFEs[1: ] EMEF T




s =“abcde”

t = s[1]] t="“bcde”
a = choose(t,r-1)
for item in a:

ans.append(s[O]+item)

b = choose(t, r)
return ans+b

FRIE—  B—AFTpiE

WFEs[1:PE-T1{EFTT » B—4HEE » &P
FESHNE—RFTa" 8Bt




s = “abcde”

t=“bcde”

t =g[1]]

a = choose(t,r-1)

for item In a: /AR

Rt eB AR - 11
ans.append(s[0]+item) =T

b = choose(t, r)
return ans+b

Expression:

= 3 i
Use {38 <J to add to Watches
Result:
:= result = {list} <class 'list'>: ['b', 'c’, 'd", "e']

01 0 = {str}'b’

o1 1 ={str}'c

01 2 = {str}'d'

01 3 = {str} ‘e’

o1  |len__ ={int} 4




s =“abcde”
t=“bcde”

r=2
t =s[1]
a = choose(t,r-1)
for item in a: et B ER-1EE T
ans.append(s[O]+item) 18— 4REI1B [ 018 1
b = choose(t, r)
return ans+b o Evaluate

Expression:

Tans ~

Use {3 <J to add to Watches
Result:
:= result = {list} <class 'list'>: ['ab’, 'ac’, 'ad’, 'ae']
o1 0 = {str} 'ab'

01 1 = {str}'ac
o1 2 = {str} 'ad’
01 3 = {str} 'ae

o1 |len  ={int}4



s =“abcde”
t =s[1] t="bcde”
a = choose(t,r-1) r=2
for item In a:

ans.append(s[O]+item)

b = choose(t, r)

return ans+b E—EZTRAMED » fitt

FREPELAEFIT

['bc', 'bd', 'be', 'cd', 'ce', 'de'l




s =“abcde”
t="bcde”
r=2
t =s[1]
a = choose(t,r-1)
for item in a: et R FER-1MEE T
ans.append(s[O]+item) 18— 4RIEIZHS[0] &1
b = choose(t, r)
return ans+b
fHEE_ : F—EF oAz

=

]
i
A28
ﬁ
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=
]
=1



s =“abcde”
t =s[1] t="bcde”
a = choose(t,r-1) r=2
for item In a:

ans.append(s[O]+item)

b = choose(t, r)

return ans+b E—EZTRAMED » fitt

FREPELAEFIT

['bc', 'bd', 'be', 'cd', 'ce', 'de'l




def choose(s,r):
ans =[]
ifr==1:
for i in range(len(s)):
ans.append(s]i])
return ans

if len(s) ==r:
ans.append(s)
return ans

t =s[1]

a = choose(t,r-1)

for item in a:
ans.append(s[0]+item)

b = choose(t, r)

return ans+b



>>> from choose import choose
>>> s = "abcde"
r= 2
. ans = choose(s,r)
. print(ans)
['ab', 'ac', 'ad', 'ae', 'bc'

'bd',

Ibel,

ICdl,

|Ce|,

Idel]



Debug of recursive
programming
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[ View Navigate Code Refactor

Run Tools VCS Window Help

lecture051

» choose.py

O = & —
)513 ~/Desktop/py_cod:

se.py
-py
Libraries

‘hon 3.7 (lecture0513) > /
s and Consoles

& perm.py = choose.piing =i =l

4 ig%debug Len(s)):
5 s[i])
6 return ans

7

8 if len(s) == r:

9 ans.append(s)

10 return ans

11

12 t = s[1:]

13 a = choose(t,r-1)

14 for item in a:

15 ans.append(s[@]+item)
16 b = choose(t, r)

17 return ans+b

18

19 s="abcdef"

20 =3

21 ® ans = choose(s,r)

22

Desktop/py_code_2020/lecture0513] - .../choose.py [lecture0513]

5 E HP TR

perm ¥



lecture0513 [~/Desktop/py_code_2020/lecture0513] - .../choose.py [lecture0513]

=~ £ — [~ permpy » choose.py
top/py_cod( 11
12 t = s[1:]
13 a = choose(t,r-1)
14 for item in a:
re0513) > / 15 ans.append(s[@]+item)
es 16 = choose(t, r) Eﬁﬁﬂz—}: ) '%\%E%E
17 return ans+b s
18 /_I_\Z&Z%QE"]W%
19 s="abcdef" s: 'abcdef'
20 re=3 r: 3
21 @ ELE

22

FEIUHAT
= a3 ¥ H 1‘%75:':':"2:2 .%IJ_'I_

Step over Step in
AEAREZEDN > BEiEE EABRED

FEIVHT




ctop/py_cod( 1 def choose(s,r): s: 'abcdef' r: 3

2. ons =1l
3 if r == 1:
4 for i in range(len(s)):
re0513)> /5 ans.append(s[i])
les 6 return ans
7
8 if len(s) == r: 2 S||f2 74 ,
9 ans.append(s) i&.]\m'ﬁiﬁfﬁ
10 return ans 1%&%—?3—
11
12 t = s[1:]
13 a = choose(t,r-1)
14 for item in a:
15 ans.append(s[@]+item)
16 b = choose(t, r)
choose()
R NI i SR =

Step in

EABTZED




X — @ permpy  choose.py

p/py_cod( ] def choose(s,r): s: 'abcdef' r: 3
2 ans = [1 ans: <class 'list'>: []
3 if r == 1:
4 for i in range(len(s)):
0513)> / 5 ans.append(s[il) 1§%Step over
6 return ans — i — s
7 #1752 1317FE0
8 if len(s) == r:
9 ans.append(s)
10 return ans
11
12 t = s[1:]1 t: 'bcdef'
13
14 for item in a:
15 ans.append(s[@]+item)
16 b = choose(t, r)

choose()

Step over

B ElTET




HITE 1317218
FoaFEE | T
FtHEr- 18 chY

/_cod{ ] def choose(s,r): s: 'abcdef' r: 3 \pE
2 ans = []1 ans: <class 'list'>: [] £ I
3 if r == . ﬁﬁﬁk*ﬁ
4 for i in range(len(s)):
3)> /5 ans.append(s[il)
6 return ans
7
8 if len(s) == r: -
9 ans.append(s) |
10 return ans
11
12 t = s[1:] ¢t: 'bcdef'
13 a = choose(t,r-1) a: <class 'list's: ['bc', 'bd', 'be', 'bf',
14
15 ans.append(s[@]+item)
16 b = choose(t, r)
choose()
* —
o33 s i [n}



Project = € = £ —  [aperm.py = choose.py

v [ lecture0513 ~/Desktop/py_cod( 7] def choose(s,r): s: 'abcdef' r: 3
Coven 2 ans = [1 ans: <class 'list'>: []
= choose.py .
& perm.py 3 lf r ==
+ 1l External Libraries 4 for i in range(len(s)):
» @ < Python 3.7 (lecture0513) > /| 5 ans.append(s [i])
- “@ Scratches and Consoles 6 return ans
7
8 if len(s) == r:
9 ans.append(s)
10 return ans
11
12 t = s[1:] ¢t: 'bcdef'
13 a = choose(t,r-1) a: <class 'list'=: ['bc', 'bd', 'be', 'bf"',
14
15 ans.append(s[@]+item)
16 @ b = choose(t, r)

choose()

£58 161TERE P ETFA

(¢4 = Variables EI Console »* = > + ¥ T ¥ H

/Users/app le/Desktop/py code 2020/ lecture@5
(FR%EEHIT > FITES
1617

»



Ll I == 1.
for i in rang
ans.appen
return ans

if len(s) == r:
ans.append(s)
return ans

gdose(t, r-1)

(EFHAEEHNITEIZE16
172

s[1z : 'bcdef

a: <class 'list'>: ['bc',

item in a: item: 'ef'

ans.append(s[@]+item)

b = choose(t, r)
return ans+b

c—="Tahr~daf!!

choose()

{Fevaluate
expression > BF

ansiY AR



)ikt

@® ® Evaluate

/Isls_t% % |:|:| ?’i ll:l:ll r-1 ﬂil ?775 Expression:

o= \EE ’ A3 %ans
g S —AHEREEES[ 0] 5 - R R 221

:= result = {list} <class 'list'>: ['abc', 'abd’, 'abe’, 'abf’,
01 00 = {str} 'abc'

Bl —E=FIT

12 t = s[1:] +t: Wocder' 61 01 = {str} 'abd"
13 a = choose(t,ryl) a: <cl = 02 = istr} abe
14 for item in a: | item: 'ef :giftg?ij
15 ans.append(s[@]+item) 8 05 = {str} 'ace"
16 @ b = choose(t, r) 81 06 = {str} 'acf"
17 return ans+b 81 07 = {str} 'ade’
18 01 08 = {str} 'adf'
10 c—""aherdaf!! 01 09 = {str} 'aef’
choose() o1 len__ ={int} 10
A 4 T ¥ H

Desktop/py_code 2020/ lecture®513/choc
process 1678 is connecting

'dev debugger (build 191.8026.44)

@ Python Console 0 ol

e e e e e Yt e e LR |




for 1 1n range(len(s)):
ans.append(s[i])

return ans
if len(s) == r:
ans.append(s)
return ans
t = s[1:] t: '"bcdef'
a = choose(t,r-1) a: <class 'li
for item in a: item: 'ef'
ans.append(s[@]+item
b = choose(t, r) b: <class

return ans+b

'list'>:

> ['bc',

['bcd',

b &I Z o]

Ibdl, Ibel,

'bce', 'bc

A8

==

& o5 fE &
REHUPTA EiE

Ibfl’

|, lbdel,

A1

aa

SEE

pES

'ed', 'ce', 'cf',

'bdf', 'bef’,

» e cht
®1ErEF T

ldel’

'cde',

Idfl’

'cdf',

Iefl]

'cef',

"def']



Project Study: translate
recordsinatexthileto
tableinacvs file




INPUT: Recods in a text file

Dec 3

16 PLA aircraft, 6 PLAN vessels and 3 official ships operating around Taiwan were detected up until 6 a.m. (UTC+8) today. 10 of the
aircraft crossed the median line and entered Taiwan's northern, southwestern and southeastern ADIZ. We have monitored the situation
and responded.

Dec 2

15 PLA aircraft, 7 PLAN vessels and 2 official ships operating around Taiwan were detected up until 6 a.m. (UTC+8) today. 11 of the
aircraft crossed the median line and entered Taiwan'’s southwestern and eastern ADIZ. We have monitored the situation and
responded accordingly.

Dec 1
9 PLA aircraft, 7 PLAN vessels and 1 official ship operating around Taiwan were detected up until 6 a.m. (UTC+8) today. 3 of the aircraft

crossed the median line and entered Taiwan'’s northern and southwestern ADIZ. We have monitored the situation and responded
accordingly.

Nov 30

18 PLA aircraft, 7 PLAN vessels and 1 official ship operating around Taiwan were detected up until 6 a.m. (UTC+8) today. 7 of the
aircraft crossed the median line and entered Taiwan'’s southwestern ADIZ. We have monitored the situation and responded
accordingly.

Nov 29

33 PLA aircraft and 8 PLAN vessels operating around Taiwan were detected up until 6 a.m. (UTC+8) today. 21 of the aircraft crossed the
median line and entered Taiwan’s northern, southwestern and eastern ADIZ. We have monitored the situation and responded
accordingly.

Nov 28
13 PLA aircraft and 7 PLAN vessels operating around Taiwan were detected up until 6 a.m. (UTC+8) today. 9 of the aircraft crossed the
median line and entered Taiwan’s northern and southwestern ADIZ. We have monitored the situation and responded accordingly.




Each Recod : date and three numbers

The first line is for date

9 PLA aircraft, 7 PLAN vessels and 1 official ship operating around Taiwan
were detected up until 6 a.m. (UTC+8) today. 3 of the aircraft crossed the
median line and entered Taiwan’s northern and southwestern ADIZ. We

have monitored the situation and responded accordingly.

18 PLA aircraft, 7 PLAN vessels and 1 official ship operating around Taiwan
were detected up until 6 a.m. (UTC+8) today. 7 of the aircraft crossed the
median line and entered Taiwan's southwestern ADIZ. We have monitored

the situation and responded accordingly.




Keywords: PLA, PLAN, of the aircraft

e Case 1: the word before “PLA” is the first number
2 PLA

e Case 2: the word before PLAN is the second desired number

/ PLAN

e Case 3: the word before “of the aircraft” is the third desired

number .
10 of the aircraft




Each Recod : date and three numbers

The second line is for three desired numbers

Dec 1
I9 PLA aircraft, 7/PLAN vessels and 1 official ship operating around Taiwan

were detected up until 6 a.m. (UTC+8) today. 3 of the aircraft crossed the
median line and entered Taiwan’s northern and southwestern ADIZ. We
have monitored the situation and responded accordingly.

Nov 30

|18 PLA aircraft,7 PLAN vessels and 1 official ship operating around Taiwan
were detected up until 6 a.m. (UTC+8) today.| 7| of the aircraft crossed the
median line and entered Taiwan's southwestern ADIZ. We have monitored
the situation and responded accordingly.




Each Recod : date and three numbers

There may be only one number or no numbers in a record

Nov 17

|5 °LAN vessels operating around Taiwan were detected up until 6 a.m.
(UTC+8) today. We have monitored the situation and responded
accordingly. Today's illustration of flight path is not provided due to no PLA
aircraft operation around Taiwan were detected during this timeframe.

Nov 1

No PLA aircraft and PLAN vessels operating around Taiwan were detected
up until 6 a.m. (UTC+8) today. Today's illustration of flight path is not
provided due to no PLA aircraft operation around Taiwan were detected
during this timeframe.




OUTPUT: Atableinacsvfile

A B

D E2-4%8 : 3
(& 2=

output

£14 : HER

date PLA PLAN CrossLine

- Dec 7 15 8 11
' - Dec6 16 13 14
- Dec 5 9 14 6

Dec 4 15 V4 4

- Dec 3 16 6 10
| 7  Dec 2 15 7 11

> | Dec 1 9 7 3

> Nov30 | 18 14 14



Subproblems for solving this problem

O

o PARCCFAE » JE M for

W — 1T A TE TR SS

for 1line in open('airplane.txt'):

ss = line.strip()

o {HHHIfEEMRMGM > HPissE S HYERE S =iy
o wxat A EA) - LA HIssHY b B3 ME 5 o 5 2 A

o it HiAH%|dateRec » #REHE

i

=

2 %1 ssPf I AE BB 4l dateRec

=




Subproblems for solving this problem

o “EFJ7ithreeNumbersff 5z HissF

def threeNumbers(ss):
Tokens = ["PLA","PLAN","of", "the", "aircraft"]
tokens = ss.split()

1 BRI BIERT  oN

o [EACSVEM: » iR -

175 Acsvtile

with open('output.csv

|
I

slizE SR

ot

Jwriterow /i > &R —f7—

'w', newline="'"') as csvfile:

writer = csv.writer(csvfile)

writer.writerow([

'date',

'PLA', 'PLAN', 'Cross Line'])



