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AWE: $HE2, hE2, FII12, CPEE], BE1, I, =6
KIEE: £fi2, ®E3, HH1, BB/, HMI, A2, HE2
KIEE: /461, ER2, BB/C2, MO, A1, A2, HE3
AWE: #B/C3, #%3, HW2, B2, HB/C1, W62, FII11T
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AREE: #21, WE3, KO, /462, #E1, CPEE, #51

KEER: =71, XFEERE, XFEEFEL KE2, wm%3, 81, B2

AuEH: BT, BB, #=2, #£=1, Swing, #¥B/C1, HE1
EEH: RE1, HI2, wmF1, #£&1, =M1, F52, #FK2
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import random
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subjects_teachers = {
T21HR - {
THRERE 1 [ FEASEE' ], C2IHR®E 2 [ FASEE ],

"IHRSCEEEED ¢ ['oRseid’ ], " 2IHRCEEEEE? - [ FTASeE' ], T 2IHRCEEEES - [ TRttt

"2IHREEE 1 [RBSEE' ], T2IHRG# 2 [ ABRE' ],
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HI2, ®1z13, {EE2, ®mE2, #F3, #B/(1, {E3
Swing, EIX14, ®E3, HE1, HB/(1, H=1, BRI
HWIZ12, WE3, FIZ 213, 1FR2, B8R, ®ET, 452
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#B/C1, I 2, W&R3, Wkl REEH:
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w1, ft&2, Fik2, #B/(2 =N

"=, =/Mb2, /b2, BR2, #e/C2, HO1, £313213
HqIT, #=1, #H=2, X/ME3, AH2, AHT, #3231
B, #AE1, 212212, ®mET, BR1, /WE3, AH1
HIO3, HH#1, /A2, BI2, FE1, af2, f52
=ME1, w3221, BME2, #®F=2, B2, #B/(2, A1
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"2THRERID 172 [5ARESEAE'], "2THRECI 27 0 ['5dmEseaE’ ], "21HREI 37 ¢ ['5kmstsE’ ],
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class subjects = {
"2THR" = I

®HE Y, T®EE2:, CMEERSI, CNFESEZ2:, MFESE3:,

THhE 2, THE2:2,

=1 :3848580°, TFE2:3048580°, AR T, TaH2:T,
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KEER: 2THR - XFEE2 (1FR), 21HR - #®E1 (M), 2R - XFEZ3 (1fR)
AREER: 21HR - MFEREES3 (BFR), 22HR - STFERET (6BR)

&HEH: 22HR - HE2 GR)

f) BEFHOKREE  HEEFESL-2 — pEws: 2

BEER: 21HR - HEE1 (20R),
KER: 23HR - ®HE2 (10R),
KEER: 23R - BE2 (20R),
AEEE: 2THR - HEE2 (6R),
&R 22HR - HE1 (7R),
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24HR -
24HR -
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RE1 (4R

Swing (1fR), 24HR - HE2 (5FR)

#WE1 (1R), 24HR - =T (6PR)

mE2 (TRR), 25HR - HER1 (3R)

HET (10R), 24MR - HE2 (7R), 25HR - HE82 (10R), 25HR - /E2 GMR), 25HR - HE1 (5FR)
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i FERHE DR ICIREZE R > TUVVaL\V RS
it teacher not in teacher_schedule:
teacher_schedule[teacher] = {}

1§|J> HE_' U H%E EI * H% FIEﬁ c:?ﬁi% ?—J—_ 5 %Q\é if day not in teacher schedule[teacher]:
‘i,ﬂ?@% 75\ \b Bﬁﬂ\?— %)J 0) 0 — I\‘ teacher_schedule[teacher][day] = set()

it ZOHEMHERICEUER - BEICREER >TWES I 5 —
if period in teacher_schedule[teacher][day]:
raise Exception(f"Teacher {teacher} already has a class on {day} during period {period}”)

DR TRONTARFMDOFA L, KDY DEEZRETS — ADITS

\ MR T ZHEREEANL TSI 1
7)) HEESIA/KERIC—HTXET S iﬂﬁmﬂgaﬁxmraﬁmkgj:ﬁgu&a) : 7keER
— . > KK f17 e T~ A BEE 2PR (22HR mE 1) DAE{R: 22, 26, 8, 9
22HR 2 - 6 R, 25HRZRO BB D= KEEA 6FR (22HR SZEEEE1) OREREE: 16, 2, 7, 8
KEEE 28R (25HR ST/¥EE2) DREBEE: 8, 9

OO~DTZEELI-NBEETOHENEONDLSICL, HAETESLHI1CT5



import random

from concurrent. futures import ThreadPoolExecutor, as completed (o) N e °
days of week = [ BIRE’, *JORE’, "AORE, “ARE, 2] 7 :l j 7 7 A j — ]‘
periods per day = 7 # 1HOZIEITEH

total periods = len(days of week) * periods per day ¥ LEMOEI7E
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"20HR: [

TRET, CRE2, CXFES!T, CXEESE2:, XYEE3,

THET 2, CEEE2:2, AR 1304506, HE2 1348586, T T, TAH2:T -

I8, CHI2:8, THI3:E, HB/CT:Y, “HB/C2:9, '#B/C3:Y, Import I’al’]dom

"H/AET 108117, CH/AE2:100117, CHE 112, THE2:12, TRER1 3,

B 10 R, RS0, R, e RS FAROEEZ <7

"Swing:19°, THR:7, =471 :198208217, =42 1198208217
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B AU St i e Loy T S class_subjects
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“HAET 00T, T HAEZ 0T, B2, CEE2:07, RT3, - IJE.I FIEﬁ (/x- '_XL' Lj— %) ?ﬁ% 0) - 7%';&7& EQL—E? %)

‘#3115, '#EIZ32:15, '®IZa2305, 'EIZa4:Y,
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def create timetable(subjects):

1.

T e DVRVEEEIE R
timetable = {day: [] for day in days of week}
subject pool = subjects[:]

random, shuff le(subiect pool)

while len(subject pool) < total periods:
subject pool += random. sample(subjects, min(len(subjects), total periods - len(subject pool)))

index = 0

fo e In davsof wesk: def create_timetable(subjects)

for _ in range(periods per day):

T;r;::aie][day].append(subject poo ! [index]) C | a SS_S u bJ eCtS '(\‘EQEE L/ 7L: %&*ﬁl— % I/\Z\—d;\'—g :\\ (,j— ﬂ% L \ T N
return tinetable M DOrandomiZia N A

def generate timetables():

all timetables = {}

with ThreadPoolExecutor() as executor:
future to hr = {

def generate_timetable()
b St el sarein om0 as_completed(future_to_hn) &£\, &7 7 X DEMEENWEMA T T L 7<)R
- | (AR EED B
R Z ZTRITXE WA, FEREAMEN T T L7cb DD DiERZEIE T\ 5

all timetablesChr] = future. result()

return all timetables




def get teacher schedule(class timetables):
"TTEMEHIEL T SIREERN - BRI S ICRET
teacher schedule = {day: {period: set() for period in range(periods per day)} for day in days of week}

for hr, timetable in class_timetables. items():
for day, subjects in timetable. items():
for period, subject in enumerate(subjects):
It in subject:

, teachers = subject.split(’:")
teacher list = teachers.split("&")
TOT T€acner In teacher List:

teacher schedulelday][period], add(teacher)

return teacher schedule

def remove teacher from timetable specific day(class timetables, teacher id, target day, teacher schedule):
TTSEORAICESUENELT IEER (2T IXEL. ABNEREERTT
modified timetables = {}

for hr, timetable in class timetables. items():
modified timetablesChr] = {}

for day, subjects in timetable. items():
modified subjects = []

for period, subject in enumerate(subjects):
if ":" in subject:

name, teachers = subject,split(":")

teacher list = teachers.split("&")

I if day == target day and teacher id in teacher list: I
# v
teacher list. remove(teacher id)

o
if not teacher list:
L1 L R L e e

S

SHIEENES)

i REBEREERT
available teachers = teacher schedule[day][period] - set(teacher list)
available teachers. discard(teacher id) # HIciS0HE =R

t RBREEET

replacement candidates = ", ".join(sorted(available teachers)) if available teachers else "&L’

print(f"{day} {period+1}f& ({hr} {name}) D{tEf&#H" {replacement candidates}")
modified subjects. append(f” (name}:{"&" . join(teacher list)}")
modified timetablesChrI[day] = modified subjects

return modified timetables

def display timetables(timetables):
TR EER L TRTTT
for hr, timetable in timetables. items():
print(f"¥n{hr} OBFREEL")
for day, subjects in timetable. items():
print(f"{day}: {", ".join(subjects)}™)

# BRI E LR L., BRERTF
final timetables = generate timetables()
display timetables(final timetables)

1t HEOBLIRERES
teacher schedule = get teacher schedule(final timetables)

I BEESCREAEEEL TREEHE
teacher id tn remove = input("¥nHIiR T SWEBSEAHLTLE *L\ 7
SO E AN LTIl () SR

if target day not in days of week:
print("AATNEEANENTT . ELVBRAZAALTIESL, ™)
else:
updated timetables = remove teacher from timetable specific day(final timetables, teacher id to remove, target day, teacher schedule)
print("¥n=== EHRDOIFME ==")
display timetables(updated timetables)
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1f7:"in subject'
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It day==target_day and teacher_id in teacher_list

SESMN/-FEH (target.day) TH Y. "DIBEHT EHE (teacher.id)
W B I55 0 MEI R EELT
ORI mnwe, BRERGEACHEDIREZLE TEEINTLED

If not teacher_list
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If target_day not in days_of_week:
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©OEMTT 10820821, {REET 013, BO= 1215, MEEE, BE 17, Swing:19, HE
=405 XEEE2:, &HE1006, HI2:8, B82:17, @21, B3=23:15
T3 6, #B/C3:9, A2, HMIO3:8, #B/C2:9, HR:T, =fMT2 19820821

I8, HEZ2:2, &BF2:16, /M4BT 210611, XFEEE3 1, #h/4E2 10811, #He 2 13848586
CRERT i, #e 1 :3R4E586, FE2:12, O =3 1:15, HFE 112, #B/C1:9, 4FH1:T

22HR ODBSEIE:

AHigH
KiEH
KigH
HiEH
4=

CtHERT 2, 1EERT 1T, B 2012, #e 03%48586, #B/CT1:9, BO=317:15, #B/C2:9
IO 2:8 @wmE3I6, @EZ2, MFEEEI3, BIZ13:5 @mFk106, HAET 1081
WO 232:015 EE:1, Swing:19, =472 19820821, =471 019820821, MEEEE11, HR:T
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L MEFEEE2:1, #B/C3:9, ®mO=14:15 I8, BHR2:17, MO 3:8, mE2:16

23HR (DB

AHigH
=
kiR
FiER
1=

C¥MEE 2022823, FREET 13, ®OZ 23006, {EE3, HRIO, EOZ 37116, EE4
CWOZ22:06, wmE:2, BB/C4:8, HE2:2, 1FR1:7, #5112, AH2:5

C BT 015, BB/C2:0, =2 :4k6, HB/C3:0, {EE2:11, #O1:8, $E3:22823
COHNET 122823, #H=04R6, FE 2012, BEZ2:2, ®BOZ 2416, HO2:8, FmE2:15
C1EH# 217, #B/C1:9, 375, FHF3015, Swing:l6, HERT 2, {EETMN

24HR (DBSEIE:

AER
JpEH
K2R
g
&R

DhERZ 2, M1E2:23&24, $1EE :23&24, 1ER 1 (1T&18, HEE1:2, B« 3115, HOIZ13:16

D IEE21TR18, HB/C4 8, 1 3R5&6&7, BIZ 12116, ME3:23824, {5113, AH2:5
© Swing:2, #MI1:8, 1bE2:25 #B/C3:8, AH1:5 ®IZ31:16, #HE2:3&5&6&7

D #RTI2:8, $B/C1:8, BFE1:15, {bE4:25 BE1:2, #&2:15, FE1:12&13&14

D bR 3125, BE2:2, HR:17, HB/C2:8, EIZ14:16, HFE2:12&13&14, &1 :25

25HR OB
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21HR DBRIE:

HEER: 241110820821, #8171 :13, #3=3 2:15, XZ2EE, 1531 :17, Swing:19, &HE1 1
KEER: BO= 24115 MEEEZ2:, HmF1:76, HI2:8, BH2:17, @&E2:1, £3=213:15
KigH: &m&F3:16, HB/C3:9, AH2:7, BIO3:8, #FB/C2:9, HR:T7, =412 19820821

FIER: BIO1:8, HE2:2, &mK2:16, #H/E7 110811, MFEEZE3 1, #1462 :10817, #H=2 3848586
EMEH: HERT:2, #5=1:3R48586, FE2:12, BI= 2115, FE1:12, #E/C1:9, AHT1:T

22HR DBHREE:

BEER: HE1:2, 158117, 8212, #51 13048586, #B/C1:9, 88O=31:15, #B/C2:9

KIER: IO 2:8 mF3:16, WEZ2:, XEEE3:1, B3 13115, &=F*1:16, #/M1{ET 110811

AIER: B 32115 BHETES, Swing:19, =472 10820821, =71 119820821, MEEE1:ZET, HR:T
FIER: HE2:2, AH2:7, ®E1:13, #52:3048086, 5112, M6 2 010817, 4377

£1BH: WEEE2:1, #B/(3:9, O=24:15 #HI1:8, 158217, I 3:8, #HT2:16

23HR (DBHRAE:

RIEH: % 222823, #6113, 23=23:76, 1623711, HR:9, #EIJ= 217 :16, &4
KIER: BO= 2216, wmET 2, #HB/C4:8, HE2:2, BE®1:7, FFE112, AH2:5
HBER: T 115, B/C2:9, #2486, FB/C3:9, {EE2:11, I 1:8, ¥E3:22823
FIEH: 151 :22823, =486, HE2:12, BE2:2, BIOZ14:16, I 2:8, &mE2:15
180 55217, #B/C1:9, 42415, #HFI:15, Swing:le, HEE1:2, {EE1:M

24HR (DB RS

AIZR: §HE2:2, ME2:23824, #4E1:23824, 15581 117&18, HH1:2, HZ3:15, #EIZ13:16
JIEE: 1EH2 17818, #B/C4:8, #HE1:3&5&68&7, EIZ 3216, ¥E3:23824, {£E£1:13, 25
KBEE: Swing:2, #4I 1:8, {t&2:25, #B/C3:8, A 15, WI=21:16, #HE2:385&68&7

AIEH: 20 2:8, #B/C1:8, &HFE1:15, {6425, HET:2, HE2:15, HFE1:12&13&14

&2 1b&3:25, B®E2:2, WR:17, $B/C2:8, BIZ14:16, FE2:12&13&14, 1b&1:25
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FIEA: #2115 217, HF1:16, HA61110811827, HE1:2, 318, HR:15 BIEE: ®OI32:15 AH2:7, &BE1:16, #/A4E1:10811827, BE1:2, I 3:8, HR:15
KIEH: #£2:6858387, BT 13115, HB/CT1:0, HFE2:16, HB/C2:0, {RE21:13, A2 19820821827 NIEE: #£ 26856387, I 13:15, HB/C1:9, HE2:16, HB/C2:9, {REE1:13, =472 19820821427
KIZR: 482117, X/ 21022826, IS 1415, BT 1:8, #51:6858387, HE82:2, thE1:12813814 KIEE: 548217, X/PE2:22826, BT 14:15, I 1:8, H£1:6458387, H82:2, 45 1:12813814
AR I 2:8, /4301820826, 15481 :24, 158224, 15481 :17, A2 12813814, ®I T2 1:15 ABER: M 2:8, U/WE3 1822626, TEEET (24, 151E2:24, 158117, HFE2:12813814, £IZ21:15
SIBA: BE2:2, B2, 46210811827, /11622826, $4B/C3:9, A1 :7, 241 119820821827 SIEE: BE2:2, HH1:2, #H/A62:10811827, ST/H4E1 1522826, $B/C3:0, A1 :7, 241 :19820821827
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KIEE 2R (22HR @k 1) OAEIEE: 22, 2, 8, 9
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KIEE 208 (5HR SU/M1£2) Ofialem: 8, 9




I — DR «2vm0-0-0  s-aEpremd s

@i 7 — (Logic Error)

25HR (DE[EEN:

25HR (DBREIE:

RER: ®3=21:5 8124, 332215, RE1:13, #/162:10811827, #I=24:15, @F«2:16 BRiEE: #O= 2115 HE1:24, B3Z22:15, #2113, #B/162:10811827, £3= 14115, #HE2:16

KIEE: /& 1822826, WIS 23115, HB/02:9, AFT:7, HE1:16858367, FFKI 116, HB/C3:9 KRR X/MET SR EAET, B 231005, #B/02:9, AF1:7, #HE1 6858307, #1116, #B/C3:9

KIER: /PE 2 11622826, WE 1 12, =471 119820821827, HR:15, 2T 1:8, /A3 2:7, KO 2:8 KiEH: LT oo RrenireE AE T 12, i1 019820821827, HR:15, I 1:8, A3t2:7, HI2:8

AIEE: WO 38, fark2 20, hE 2112813014, 1538217, 272 119820821827, #1222 6858387, 3L/ 3 1822826 AR ]I 3:8, 1512:24, 8212013014, 1558217, =412 19520821827, #£=2:6808307, JL/HE 3 (2SR
- &R #/461:10811827, #B/C1:9, BE2:2, 15117, HH1:2, 51112513004, K212

EREA: #6171 10811827, #B/C1 9, SJ/EI2:2, 15117, HHE1:2, 51112813814, F@2:2

g s¥EESEZ AL TIETL
=7 077 L0—RFICEBBEMRALWAIET
@5 — (Syntax Error) D4

File "<ipython-input-20-04edb80fed39>", line 81
print(f"{day}: {*, *.join([f {subject}({", ".join(teacher)})’ for subject, teacher in schedule]l)}")

SyntaxError: f-string: unterminated string

x f'{subject}({", ".join(teacher)})'

o print(f"{day}: {', '.join([f'{subject}({’', 'Jjoin(teacher)})' for subject, teacher in schedule])}")
H L LI

print\(f'{day}: {", ".join([f"{subject}({", ".join(teacher)})" for subject, teacher in schedule])}')

ZDHFIZH B, . join(teacher) D" (B TITHF— k) A,
AAID (FXXFF)) DX TILIF—FERE>TLE>TWS
HK;TY%@#%b%Q#b#b@D

SXBITEL LSS, (v Ty F—LF) HHWS
(RAIEABIEE S EZTZTH LWL
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@®FE{THTZ— (Runtime Error) Dl o esedne =€
-—— 21HR — ("Monday", 2): "ERZ§",

sorted(class_schedule.items())

("Tuesday”, 1): "EBfl"

TypeError Traceback (most recent call last) }
<jipython-input-3-d3d24chaab2e> in <cell Line: 106=()

106 for hr class, class schedule in schedule. items():

107 print(f"— {hr class} —") :E) [_, < Lj:
—> 108 for (day, period), class info in sorted(class schedule. items{)):

109 print(f*{day} {period}®B§EE: {class info}™)
TypeError: "< not supported between instances of "tuple’ and *str’ sorted(class_schedule.items(), key=lambda x: x[@] if isinstance(x[®], tuple) else (x[©], ©))

class_schedule® % — ( (day,period) DEE%) AETRICEIZA > TL AL
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igg‘a f§u> class_schedule = { class_schedule = {
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. "Tuesday": " ="
("Tuesday", 1): "Ef"
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