[T
o
| >
‘o
i3
=
[xe
[
03
Il

Eo A oln] F29] 7| MHELS BT AHHIIT. o] REoAE EFA T}
24 e WEES THOR AL 53] Holue] A9l Tahasl object}
ABs= E Uﬂﬁ\_E(special method) S A1k

O]} (decorator) & AFE-SIA WY WFH s W, S5 AFSAU SR = AL

18
ol
FF
__\71_,1
o,
i
o
b
B
o
Lo
il
&
b
g
3
3
i)
]

ek A Adxshy] flalA of el = ARAL B Fdls e ARA SdlAEt

object= TFo] M ] HAF9 S ATE object= AREA} O] S Aol A] AFLHkol T
2 AF&3AL A 9] (overriding) 3 A AFEEF 5= QIEZ o 7IA] HlAEE A el =)
o] WAEE ES W AT (special method)2} §HT}. o] Aol A= Tho] R object7} Al E

o= 5 et T 7131 it 2 7R E L7fskeS stk
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1.1, 2718 HAE

AAE AN W GAE AR 3 A B 27188 e 9] A
£ A DAtk oW E&FshE WAES __new__()olth o] HlAEE F2 EW
AEPQ A5, A FEY 9] T2k QA BYS AR o ALg S
ohie] A9 AT Bt gk

F oA BAE nen_(O7h A8% QUEIY AAE 550 Zeadow N
40 2718451 WD), ol BEE AEE _init_Oolch webd 3o

AAE 2718k817] e = o] MlaEs A ejshe Aol Foh __init () MAaEs
A= Agshs AxE 2718k W) Aeo TFShs MlaER, el ofn] &)
Foy EE Eu0p~) S Fxdly] vhath

2. o
AAE spo s 243 uf ARgehs B8 WAEE 7 7EAI7F vk __repr__() W&
= W g4 repr()l 93 E&HW T AAE dE 32 (representational form)<]
AR REEge) __str_ () HIAEE WA o str(ol] o8] = g AAE
Abgro]l g olalE = = FEIY] HIAE P2 (string form) o] EAFD R RESHEITE
ANe 29T v AH5o g TEFHE WAE

wn
o+
~
=)
B~
|
rlr
]
)
>
=
g_?\_[
o
Al
oft
ol
=

>>> from fractions import Fraction

>>> Fraction(7, 11) #E YAOZ SSSITY
Fraction(7, 11)

>>> print(Fraction(7, 11)) #EIAE SAlOZ Z2SIC
7/11

FHolA thE SimpleTime FAo = o] F WAEE AA T Fo|t} o2 o=
SimpleTime EeA2] QJAHAE Y& P23} gl AE 20 7 ZH3 Ay}
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>>> from mytime import SimpleTime
>>> t1 = SimpleTime(1, 25, 57)

>t # | E SAIOZ =245i0t
SimpleTime<1:25:57)

>>> print(t1) #EIAE SAIOR =345t
1:25:57

1.3. H| HIAE

object FYA7} AT S HAE Fole AANES ¥uT & e vl Wi
=0°| k. ol Pl MlAEE HlWw AAAE AR wjrit) AFs o2 S EHT dlo)
e A4 A, FAHE, Pl2E, FE 5 EE AEY9 ES A= HFE] WE
o o]5& H W T W WAEE AE3) o|n] TESHE WAEs) vl vl w4
o wepA AREAF Y] FYAE wHE W, 22 ST AT AR S ¥k
U A= o2 A8 AAE vasfofF b object ATt AlFshE vl W4
=8 QA YA ALgsfof 3t

FU

B AL e 53 vjw WA E3e] 3= oS3 2o x == y= x.__eq__(y)
E, X =y x._

ne__(WE x<yex__lt__(E xEyex__le _(y)E x>y x.
gt__(V)E x>y=x.__ge_ ()& 42 3E3)

HE H o] Aduk B thga Pk,

WA, __eq__(self, other)

12

. ne_ (self, other)

=2

. 1t (self, other)

=2

. _le__(self, other)

N

HA|.__gt__(self, other)

N

W2, ge  (self, other)
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O ZHH| . __eq__(self, other)

« self == other HESAI0| S&5t= HIAEL} &, ZHX|| X! selfQf other7} 22

UHBIStT, J2A| QOB HKI(False)'S HHEHRIC

™ ‘ETrue) 2
« AF2X} ol SEiAS| RE QCIAEA(E, )= 7|2XCR 55 AAl==)2 K|35}
=

=0, Xt7| XpLlh H| W sHR

70
il
ror
S
¥
/_ﬁ
[}
o
o
G o
=
i
gl
o

Ot ‘ElTrue)'S Hl2FSITE, [MHEtA THOF ZH0| 22 ZRE ‘E(True) S HHatstz{H
eq__() HIAEE RHH2lsHA AtEsHOF SHCL,
O A, ne__(self, other)

= HAECE &, ZHA| XFAIOI self@} otherZ} CHE

°
fol
T
ol

«self I= other Hpi4
M “Fh(True)S Yhretotn, THX| 2™ MHAl(False)S Beteich
- AT Z OOIME S5 Gl==)2 7|HIeE £85 AilI=)S XIS2= QAT M}
2kA 20| _ () HAEE THH2ISHA| ROI= O] HAS AAZ HTEHeh 4~ QICL
O ZHA|, 1t (self, other)
« self other EoAI0| $&5H= HAEL} &, ZHA| X[AOI sel f7F other L} Rto
M ‘E(True)'S retstn, TEX| 2™ HA(False)'S HHEtSICE
O A, le (self, other)
+ self <= other EHAI0| S&E6h= HIAEL} &, ZHA| AHAQI sel 7t other 2t XF
7L Z2e™ ‘FhTrue) S tretotn, IEX| RZ2™ “HA(False) S HrEtSHTY.
O ZHH|. gt (self, other)
+ self > other H&A|0| S&dk= HIAECE &, ZHA| X2 self7} otherECH IH
‘ETrue) S teteln, IEX| L™ “HZ(False) S HFEHSITY,
O 2|, ge (self, other)
+ self >= other H&IA0| S&5l=

o
7Lt Z22® ‘E(True) S Hhetste, 23X 22H "HAl(False) S HHEteiCt

o] lAEEL A Fol wHE SimpleTimed} Time S2olA A 2ste] thg oA

H AP Bk o AR Aotk
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>>> from mytime import SimpleTime

>>> t1 = Time(0, 25, 59) # A|Zt0] 00:25:5921 QIAEIAS MM}
>>> t2 = Time(1, 52, 5) # AZ10] 01:52:05Q1 QIABAES MM,
> 1 D> 12 #00:25:59= 01:52:05 2. 2717

False

> 11 &= t2 #00:25:59= 01:52:05 HCF & ALE 22712
True

1.4, s HAE

object A vl wAEERE ofy g} =22} A5 F 9] Ak AAkS BE 7 Al
s HAEES AlFStaL vk dE S0 Har|#) A4S __add__ ()¢} __radd__(),
W) 7] (=) AAEE __sub__ ()¢} __rsub__ ()¢} o] qlrheld & Fx). o] el =2 A

AHnot, and, or) = B 7t 4kl St S5 vlAaEE Aleskal Qlth

b WAl A9 5E3= A7 Fe YA sk= [H] A& A=
HALAX} HAE
A el §1xSh=A wheh wase] FH7F Dk
e __add__()
t}. = myobject’} __add__() HAEE AZLs= = + __iadd__ 0
#29] AXEAT, myobject + x EHAL HrHe o a0
myobject.__add__(x)E TZ3} oS So] ALeA = __rsub__()
229 AAE22L myobject7t B 58 Tlahs ke x -—mut-()()
__rmul__
=3 5l o] 5] PR =1 H3NClL77 3
7VssAl sb7] Y38l __add__() WAEE AL S st 0

H 2} myobject +5 FH2)S A&SH myobject. _add__ __rtruediv__()

(5)E T&3HA At} // “E(ljgggcii\il;_()()

J#Y 5 + myobject EHAS ALE3IA, A5 <l 3 :xgéi)()
2B AQl 57} 5. _add__(myobject)E =314 ¥ +=  __iadd__()
t} &A 9k A4 myobjectd] EAIE BE7] o -= __isub__()
NotImplementedel= SRt ghe wkglsit) vlo]# QIH *= __imul__()
ZHE = o] 3he Q123FaL TypeErrors WAIAIZITE 11 /= __itruediv__()
el o] A9 o] TypekrrorE WAYA|7]7] Ao ¥ //= __ifloordiv__()
A 1ol = A9 myobject7} __radd__() HAEE %= __imod__()
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TAFYEA FAZL myobject7F __radd__ ()& FHZTHH, myobject.__radd__(5)E

S ZE3} myobject7} __radd__() WlAEE FHSFA FUATHA, TypeErrors HAYA|
7

=7 g dAAke] A4 & E9] myobject7} __iadd__() WAEES Algs= SYA

, myobj ect +=x E%Z\J’ Oﬂ EH{SH/\:L myObj eC‘t,__iadd__ (X)% i%t}‘l—q—

A T|2EO] AW FHE The} ek of7|AE Ak WS F Tine FeHAA AL
S e AE AFER HEAT Yuld] HASSE GAR PHOR A5}
U, A gL sholdl £A4E R3] v,

__add__(self, other)
__sub__(self, other)
__radd__(self, other)
__rsub__(self, other)
__iadd__(self, other)
__isub__(self, other)

HEREERER
R T N T TR N

=48 g 2

O ZHA|. _add__(self, other)
¢ self + other E3AI0| S&6t= HAELCE 24| XFAIQI selfof| otherS TSt ot

Zk
HA

mjo

uiSKBiCt

T

O 44|, __sub__(self, other)

« self - other E&IA0| &6tz HIACSCE 44| XHAIQI selfOllAf others W Z%

S diststt

—

O ZHA|.__radd__(self, other)

&5t HlASo|ch &, HalA| Z#HO| other7t selfE L3 £ gloH, 280 U
£ 24| XIAIQ1 self2 otherS CiSt ZARZLS BHBISICE

O ZHA|.  rsub_ (self, other)

s other - self HESAIZ AIGHSH |, other7} selfE W= HAS X|RIGHK| LM S

4 https://docs python.org/3.7/reference/datamodel html
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E5h= HAS0|CE &, B34 ZHO| other7} selfE W 4 gloM 280 QU= Y
| RpMQI selfZ otherE i ZoZS HESIST
O ZHA|.__iadd__(self, other)

e self += other ®

XHAIOl selfol Zk

2. SimpleTime S2jA
ojAIF-E ARt B S
T3 3}A},

ES=ES
Eal 5 Fa

AARIAE B sHA T

AES T B WA dEe

o ZUrg olg
&Aoo g 7
o7 AF Hto] 7F=3l}. ek SimpleTime o)

hour, minute, second= #| A3}« ko™ t}e

O 8|, isub_ (self, other)
 self -= other BHAI0| S&ch= HAECLL selfo otherS i ZATtgtoZ ZHA|
AL selfQ| gt ZAlIStT
o] HATEEL FA] & AW E Time Ze2o]A AR The o)X e ARES ¢
A 7] A4ke B ) AR Rolch
>>> from mytime import Time
>>> t1 = Time(1, 20, 30) # AZ+0] 01:20:30Q1 QIAEHAS MM}
>>> 12 = Time(23, 20, 30) # A|2H0] 23:20:30Q! QIABIAZS MMSITE
> t1 + 12 #01:20:30 + 23:20:30 = 24:41:00, = 2 00:41:007t =ICF,
Time<0:41:0>
>>> t1 = Time(hour = 3, minute = 25) # AN|Zt0] 03:25:0021 QIAEAS MMSHT}
>>> t2 = Time(1, 25, 59) # A[Z+0] 01:25:59%1 QIAEAS MMSHT}
> 12 —= t1 #03:25:00 — 01:25:59 = 01:59:010 |},
> 12
Time<1:59:1>

AREE 43t
& SimpleTime©]™, hour(A]), minute (%),
o] XEL FL(public)o]7] wjFo] ZHH[O|
o
A

0xE 714

OIAEIAE

T— T —

ey

A ™ Z7lgke] 04l 02,

1



>>> t1 = SimpleTime() # AIZt0] 00:00:002! QIAEAS MASICE
>>> t1.hour # hour SAZHS SISt

0

>>> t1.minute # minute S44tS =HQISITY,

0

>>> t1.second # second &-8gtS SIS,

0

SimpleTime e A= A @90l ek &7 PHE APshA] e olF e Akt
Zxolt}, oS E0f, 25A], 24|, 638, -1 60%, -15%2} 11 3= & F

BTk 5, 0~234], 0~594, 0~59% 9] BFY] AIZF ©@9)7t ok FTh SimpleTime &
P22 319 FeAQ Tine FAolM = o]d @ FES A2 Aot}

SimpleTime Z220] JAAHAE BT v v dAH Tda Yoz ATE 9
A A EA} ol 27|38} WATolA hour, minute, second 43 7= A

golxt2 ol A gste=E A ojsit)

>>> t2 = SimpleTime(5) # AZ+0] 05:00:00Q1 QUAEHAS MM}
>>> t3 = SimpleTime(5, 15) # A|ZH0] 05:15:00Q! QUABAS MMSITE
>>> t4 = SimpleTime(5, 15, 38) # AIZt0] 05:15:3821 QIAEIAS MASICE
>>> t5 = SimpleTime(minute=29) # A|7t0] 00:29:0021 QIAHAZS MMSITE
>>> t6 = SimpleTime(second=52, minute=29) # A|Zt0] 00:29:5221 QIAEIAS MMSIHTY
>>> t7 = SimpleTime(hour=12, second=52) # AZH0] 12:00:52Q1 QIAEHAS MMSHT}

Qrol| A A3k 7158 Sl SimpleTime Fe|AE g3} o] A J3)A ‘mytime.py 2ol
A 743HA}

class SimpleTime:
def __init (self, hour=0, minute=0, second=0):

self . hour = hour # QIAEA &M hoyurs =7|3t6tHCt
self .minute = minute # QIAEA &M minuteS x7|36ICt,
self.second = second # QIAEA &M secondE =7|3FotCt,

5 Y o]2o] BE o]20=7 7| wid mytime.py7} obd T o]2 07 AA3HA Lol SimpleTime =
22 ARES7] 93l import mytime.SimpleTime E= from mytime import SimpleTime o & E2]27]

3 §lch mytime il ARESE 9H o] 58 BE o|F o2 3|4 Eufelof gt
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= BYgt 2713} wlAE Q] Al 7o) 55 HlAEE AR Yl of gt WA, A
%8 vAsel __repr__ (0¥ __str__() WAEE gAY the o] ArS 73

>>> t = SimpleTime(11, 29, 52) # AZH0] 11:29:52Q1 QIAEIAS MMSHT}
D>t # 02 Ao = I
SimpleTime<11:29:52>

>>> print(t) #EIAE SHAIOZ ZBSITE

11:29:52

SimpleTime?] QIAEIAE f]9} Zo] Ul& P20z Z3leH object SAZHH
AEnke.  repr () WlAEE thS3} o] AA oA Ho)

def __repr__(self):
return (f'{self. class . name }'

f'{{self.hour!r}:{self .minute!r}:{self.second!r}>")

__class__.__name__-& selfe] Z A o]Fo2 A= 7] ol SimpleTime
o] 285, ojojx A #Z <t = UiA Z= {}odA 9 FA WA}
QIrg ARES] 29T AIES gl FA o= Wkt #x4ES ikt wEba

o
=
SimpleTime<11:29:52)>¢} 7+-& P2l o 7 =&}

print() §48 AN HAE BH o YT ) Wad 55 Hass
oft}, o] MAEE Thet o] A S SimpleTine IARIAE FEIT 1) 11129152
o 2o gaow Zewn).

def __str _(self):
return f'{self hour!s}:{self.minute!s}:{self.second!s}"



Ao R 5 7He] AIRE AAZE B2 AIRERIA] ddshs 5 WAESQl __eq _(0F

FRSNRA, A7L0] BeA| OfR-E UG WY F S A, B, 28 47 v

, 52, =2 3befa] bt

stobd Hot b __eq () WAEE A7) Mol HA AZHe 2 T E 4t
S MACE TASAL THEY] seconds() WA AR AR 2 w92 AHA
skl W AT 12 Sof, AJ7to] 2137 25% 2 seconds() H|AE = 1285%E Ht
ghatc),
def seconds(self):
minutes = self.hour * 60 + self.minute #AE B = ST
seconds = minutes * 60 + self.second # 22 X2 KIS

return seconds
seconds() HIAEE ARE3IA] __eq__() HIAEE Al H AL

def __eq__(self, other):
return self.seconds() == other.seconds()

e () WASE TR theat Lol BB b == ARG A0S HlnE
% k. T3 2A A RRo)_eq (% FA3NE 2o __ @
#) ghob shol e the o] kAot 3=

it
e
o
o
[ =
S
il
)
Ay
o
oy
%0,
v
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>>> # A|ZH0| 17:58:12Q1 CIAEHAS MAMSIT

=

... t1 = SimpleTime(hour=17, minute=58, second=12)

>>> t2 = SimpleTime(17, 58, 12) # A|Zt0] 17:58:12Q1 QIAHAS MMSITY
>>> t3 = SimpleTime(12) # AZ10] 12:00:00Q1 QIAEHAS MMSITL
o0 11 == t2 #17:58:12= 17:58:122 227172

True

o> t1 == t3 #17:58:12= 12:00:002t 22717

False

>>> 12 1= 13 #17:58:12= 12:00:002 CHEH?

True

A w74 Arg gt SimpleTime S AE tha-d o] A& 5 ‘mytime.py ol 47314}
A7IME FAE AHPAT oA FEol= FAHoR FJuE Aoy A F A+

of) Wel o} 3asly] viete

0{

class SimpleTime:
#-— X7|3 HAE #
def __init (self, hour=0, minute=0, second=0):
self.hour = hour
self.minute = minute
self.second = second

#-— 53 HAE #
def __str (self):
return f'{self hour!s}:{self minute!s}:{self.second!s}'

def __repr__(self):
return (f'{self. class__. name__}'

f'{{self.hour!r}:{self .minute!r}:{self.second!r}>")

def __eq__(self, other):
return self.seconds() == other.seconds()

#——— LHFHAE #
def seconds(self):
minutes = self.hour * 60 + self.minute
seconds = minutes * 60 + self.second
return seconds
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ThS o= SimpleTine ZEAS A3 A7S Wit}

>>> from mytime import SimpleTime
>>> t1 = SimpleTime(1, 25, 57)
>0t

SimpleTime<1:25:57)

>>> print(t1)

1:25:57

>>> t1.hour, t1.minute, t1.second
(1, 25, 57)

>>> t1.seconds()

5157

>>> t2 = SimpleTime(second=30)
>>> t3 = SimpleTime(0, 0, 30)
>O> 12 == 13

True

>o> tl 1= 12

True

3. Time Z2|A

o]

T

s

2 AAIsR= Zlojtt. o]&
(decorator) 2 AFEENA G

= shehe 2R e 9
= A" A& 25, #5100, 25

)

>>> t = Time(25, 10, 59)
Traceback (most recent call last):

AssertionError: <hourd>e= 0-23 A}O|Q| %

55 A E v

_ne__(),__1

t_ 0, __

96

SimpleTime2] 3}9] SehAQl Time-S T WA} Time 2o 71 2
28 SimpleTime2] £Ad<1 hour, minute, secondE A4
H#H}‘i 2438 1| "W=2) (name mangling)’é‘]»_ﬂ =]

i A8 sk =

%

g0{0t

= & D E] Y B
le (), __gt__0,__ge  OE AHsA

# AIZ10] 01:25:5791 QIAEIAS MBI
#THE HAlo2 F3IC

#EIAE 3A0=2 S2siCt

# Al 2, Z0| 212t HRsict

#AIZHS & S| BHAKHA BIBISICE

# AIZH0] 00:00:3021 QIAEIAS MABICE
# AIZH0] 00:00:3091 QIAEIAS AAfBICY,
#00:00:30= 00:00:302 227472

# 01:25:57= 00:00:30 CHEZF?

A

2= (private attribute) 2] O
2] E]
= gtk thA ‘?—l‘sﬂ, A, B 2 w9
QA TR, o2 S, ot

- AssertionError7} WA}

LESEE Y

o WA
T3



)
L
o
—o
=2
bt
ojt
ol
r
r:é
1
\Il
ftlo
-
r_gil
_O|L
l‘E
o[n

T AH9E AT o AE] Wi

TE &7] 98] EF vlAEel A wlAE £ add__(), __radd__(), __iadd__(), __
sub__(), __rsub__(), __isub__ ()& AR FaATE o] el = AIRE ANES 915
HAEESE Q3| o] 52 Tine F 2 Nl A5 H]F /2 ALE-317] wfZo] WA

T o)F ool BE F e HFolE ARSshE WY Ao WA HAEE A e]git

Stolfe QT AP S48 AASHA 7] whitel, T MY Sl v P

>>> stime = SimpleTime(hour=11, minute=35, second=47)

>>> stime.hour # AlOf| EZelLt,
11
>>> stime.minute # 20| HZetct
35
>>> stime.second # =0f M2 et
47

AN o] AAA G 22 I doje A S-S A Hsh] wied vE A
A7E 2] S4 HlolEoll A4 s B3R A A e tlolHE gt o}
2hA] o] 7k AFA &4 dlolEl 9 ghell el HA8%ks AW 27] sk E B
(public) H]AECQl get~ HlAES} set~ HAEES ARSI AR WAL o]E2 obFE
A AN A% A9 HH T2 (naming convention)ol] W2 H F2 2= 7HS
7HA Q= WAL o] 5L get 0% AJFFEIIL EAGS AT HAE L] o]FL set
o= Awaﬂ B o] A% o] F WAEE 717} get~ WAL 9} set~ WAL

T EEolME dFdRel golde] £43 Miss F8o]7] el get~ w4

E9} set~ W=7} B2 g5t vholyd 7] E Aol = BE AL v o=
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& ZdEsAE et s kef el JIAHA £ ot Htehs 2
o FHAHTA vl ¥EH = B3I o] wAE AL AE AT o vk

U9l "8= % (name mangling) o] & & IR 0|55 HolHA] FalA O ZMA 2Tl A
Ao T £ AY A= AL o] s} Fo|HAAE Fie Ao
BT 0|22 el B 5 GES 5] 93] olF ol BE T IS oIy
AHgaRe W e e

il
M

o So] Wot sinpleTine Se40] £4S thet ol WY B2YaA Aot
SR L

>>> class SimpleTime:
def __init (self, hour=0, minute=0, second=0):

self.__hour = hour # QAABHA £M  hourE $7|2f§ Ct.
self. _minute = minute #OIAEHA &M minutes =7|2t6iCt.
self. second = second #RUAEHA =M gecondE §7|§@ b

>
o127] )3k Foll S4dol] vk e A,

>>> stime = SimpleTime(hour=11, minute=35, second=47)
>>> stime.__hour # AOf| FZelLt,
Traceback (most recent call last):
File "<{stdin>", line 1, in <module)
AttributeError: ‘'SimpleTime' object has no attribute '__hour'

>>> stime.__minute # =0f TZ2etct
Traceback (most recent call last):
File "<stdin)", line 1, in <module)
AttributeError: ‘SimpleTime' object has no attribute ‘__minute'
>>> stime.__second # =0 et

Traceback (most recent call last):
File "<stdin>", line 1, in <module>
AttributeError: ‘SimpleTime' object has no attribute '__second'

>4

T AttributeError7} MRS AL oF 4= Qi) o]#@ o] &4 o] & okl WES A}



8o 9 AA 0% &4 olBols AT 4 g Hrk ol ZE Aol
F)RA 0 2l FEGublioo]7] HE] 44 o8& UL glow Hite] FFsaAw, o
o A9AY AFIR WEL ALGAA 4 o1 BL Aekn Ul A 44 o5

31 Yol M2 ek

T8t el Aol A BAsH AL oht) 9] 49w the oA AH0
_BA0|E_£40I2 0% Pahe £40) Hite] FFssitt,

o

>>> stime = SimpleTime(hour=11, minute=35, second=47)

>>> stime._SimpleTime__hour # Ao HZetTk
11
>>> stime._SimpleTime__minute # =0f| HZetrt.
35
>>> stime._SimpleTime__second # Z=0f| FZeltt,
47

AeHoz, £4 olgg WYL AAHow £ APl v
-

=
A A or el A HIH= AL of

g2
vl
i)
©
o
i
o
rlo
fo
-z

3.2. c=lo|Ef
Ul o] Bl (decorator) 2 0. A 2F3HE FR-S Wt} St vlase) Az A15e %

AU O 71%5S 371 o ARg-et) ek 355 o A vEL sl HEA
(Pythonic) dh= &g @B} o714 HZe o)y 7]5S BT AWshs 22 o] 4
o] W9l E Hlojur] wiiel, o] 71| @roperty & ARE-SH= WHRE Aw R 7|2 g}

SEA simpleTime S AE TREAH Aosiditt. &, JAHA £4 o|F ool €&&

ARESHA] 9L S-S AAHTh
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class SimpleTime:
def __init (self, hour=0, minute=0, second=0):
self.hour = hour # QAEHA &M hours =7|3HC
self.minute = minute # QIAEHA &M minuteS =7|2t5!Ct.
self.second = second # QIABEIA &M secondE =725t

I'

Time-& SimpleTime2] 3} S| A0]7] W&ol SimpleTime EejA 2] R E
TE A5 dnt meba Tine 28] $A4-S Ao sHA] Fal =

A W F4Rl super () 5 ARS-BIA A9 EeHAS] SimpleTime o] 718} WA=
£ vt ol E9eth

class Time(SimpleTime): # SimpleTime2| o2 SeiA 2 FoloITt,
#-—— X7|3 HAE #
def __init (self, hour=0, minute=0, second=0):
super().__init__(hour, minute, second)

Sl

super () ¥ 3491 S A (subclass) | A 9] Eef X (superclass) 0] HlAEE S&8 of
ARESCE Thek 319 S Aol A _init__() WAEE FHEIH, Ao or A9 F
2o __init_ () WAEE AR Zlo] Hrk wEbA, o ol e EdAY
init__() WlAEE Ao 7 $E5HK] Q7] wid 99 dxy HAF O Z super()
2 AREEIA 9] A% SimpleTined] __init_ () WA=

o|A] "lZ & oE] @ropertyS AFESNA Time ZeA2] WAEE TR A o7
o|E] @ropertyS AREEIA HlAEZS FHEHH A FePAy AAEAL] 43} uf
- Al Bo| A vk e} 28 )53 A AlgeA Aok

-

O get~ HIAES} set~ HIAEE TS| pdi= K40 Cf ZHES| H2

i

o = UCH &, o
AES £E0=Z UHiXlshs EUE JHM2C,
O &40l 2 Wl 2= Al Bretshs 71sS MISeitt

O £40] 7kX|2 QU= HI0fE] Ztofl FZ5tALE HlolE S HEE M MigHconstraint)S

= 7 UL
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@oropertyE AMEalH wlA] 40l 44 A 2eHs AAY ShAl, AA) £4 ol BL
Z915)7) gz oRoA eEAo e Aels AL @A & 5 k.

o] = ]3] @roperty S AFE3|A T3} o] Adshd H)
O get~ &2 Sh= OIAE 2H0i| @property H|Z2|0[ES MAHSICY,
oz [S11=2

&2 ot= HIA= ol A @property2 MRisH HIAS 0|ES AMESH @0 &~

O dls 2 oM AR R W8-S olafisly] #1& Aol

@property

def hour(self): # get~ HIAE ASS SHA Al BIZFSITY,
return self.__hour #2M hour2 __hour2 4| =25t

@hour . setter

def hour(self, hour): # set~ HIAE A& oA AIE =8 & ULL
self.__hour = hour #4&M8 hourS _ hour2 4| WZ2ISIHCt

@property

def minute(self): # get~ HIAE Hets SHM 25 Brersity,
return self.__minute # &M minuteE __ minuteQ.2 4|Q WSS

@minute.setter

def minute(self, minute): # set~ HIAE Sgts i 28 +8& = L.
self.__minute = minute #E8 minuteE _ minute2 2 4| =2 2ISICt

@property

def second(self): # get~ HAE AetS oifA =5 Hhefeit
return self.__second # 44 secondS __secondZ U W22t

@second. setter

def second(self, second): # set~ HIAE Ats i AIE =HE = Lt
self.__second = second #5M second= __secondZ WY WSS}

Qo] Z=E ¥ A £A4 hour, minute, second?] 9&S F= HAEE 7+
=

b 5 A B o FollX eproperty HlZEolE S ARSI Gt mA
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Q1 hour(self), minute(self), second(self)+= Z}z} Al & %9 k& Higlsl= 9
< 3t} ol o] WATEES Wi @roperty H|E#HOJE|E hour(Al), minute(¥),
second(®R) £AE Y WEFHF, WEZH o 2= ZF2F __hour, __minute

2 Hsfor ot

second

J—

AR e AP SRA o vhR] S0 A7 T A SHhE FEHAYG
79X AA Y Ho] Fo] WhE get~ A9} set~ HAEE THE H vt §lok

>>> t = Time(hour=11, minute=35, second=47)

>>> # gethour() &2 ot= hour() HIAETF £801 HZ6HS hour=2 EZ6HA __hour®| 2t FESICE
. t.hour # Time QIAEAO] Al|(hour)of| BT,

11

>t #Time QIAEIAS THE HA|OZ EHSIT

Time<11:35:47>
>>> # sethour(s) ¥&t2 Sk= hour() HIA E7f+ 1S MBS hour2 HZaiA _ hourll Z+S HEHELE,

. t.hour = 5 |< ur)S 52 HHECEH
>>> t.hour AlZHO] HHH ALY,
5
>t # 585t Time QIAEIAS HH SAOZ EHSIC}

Time<5:35:47>

= Time S 204 @roperty HZH OB S A& WAES £AA Y FHFS 5=
(7] Wzl o e 7RIk 1% shvis S J2E v ghs ARteiA o

= 7)1%5E AlEshs Aoltk the 9= B8] Au R} 9k SimpleTimeol| 4] seconds()
”ﬂ!tE% the A A skt

def seconds(self): # SimpleTime SaA A=
minutes = self.hour * 60 + self.minute
seconds = minutes * 60 + self.second
return seconds

ool = Time S A0l A] SimpleTime?] seconds() M| AE S Tho] R ThE-(Pythonic) T
2 "9H=7] $13) @roperty HZ# 0B S ARRSIA L AL
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@property # Time SeiA HAE
def seconds(self):

minutes = self.hour * 60 + self.minute

seconds = minutes * 60 + self.second

return seconds

SimpleTime 2] seconds() WA=} Time S| A ol A @roperty HFZHO|H S ARE-3A]

F83k seconds() HAEQ xpo]HL t}S I E W & 5 9t

>>> t1 = SimpleTime(1, 25, 57)

>>> t1.seconds() # seconds() HIAES SE5ICT,
5157

>>> 12 = Time(1, 25, 57)

>>> t2.seconds # £M8XEH secondsZE BTt
5157

A HF set~ WAL 98-S dl= hour(self, hour), minute(self, minute)
second(self, second) W|ATEo}= 2] seconds() M AT @seconds.setter ©| T
O]E]Z seconds(self, seconds)E& F&3A] k7] wwol] AREA7F A= o] Fhe&
v = Qi) wEbA] wkek A 2.8 348 secondsol] &St aA) s TSt e 0 F
7} A g},

>>> 13 = Time(1, 25, 57)

>>> t3.seconds #1NZE 252 572E =2 AArsH ZIS SISt}
5157
>>> t3.seconds = 1000 # SHX|2t O] gf= Q= HiE 4= QL.

Traceback (most recent call last):
File "<stdin>", line 1, in <module)
AttributeError: can't set attribute

off

o]2]19] @roperty d]F#|o]E]2} @HAE0|S setter H|FZH|oHE Q3

ARgEIA Sl 715 2dE 7 vk

bl

o 4

]

vpxEre 2 o) wE HAJol A S499E W3S A Fhconstraint) &

+ 715 @roperty HFEO|HE ARESIA FIEIEAL o] 7|52 53] k2 ASH
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A A2 ghoz vk o 5§ 7 W9 gho] ofyi o 7S AN 5 Qi

SimpleTine Ze}220] 79 the ol A7 A, £, 2ol S5} W9l 9ol 47} ohe @

F7h SR Rt

>>> t1 = SimpleTime(hour=24, minute=-10, second=123456)
>t # A, &, = 25 HY| s KIS YUK LIT} LMSEX| =L,
SimpleTime<24:-10:123456)

SHA Tk Time Sefj~o] 749 <k
1

P AHg
SR zvgt:;_ % 9l

>>> 12 = Time(hour=24, minute=30, second=30) # N(hour)7 &2 QZAZ|AC
Traceback (most recent call last):
(5=
AssertlonError: "Al'= 0-23 AFO|Q| H40fOF TFLICE,
>>> t3 = Time(hour=12, minute=-10, second=30) # 2(minute)0| ZH2 QJ21=(QULCt,

Traceback (most recent call last):
.. (38

AssertionError: S (-59 A}O|o| Z40f0F &rL|C},
>>> t4 = Time(hour=12, minute=30, second=123456) # Z(second)7t Z=2 UHZ|ACE
Traceback (most recent call last):

. (3D

AssertionError: 'Z'e= 0-59 ALO|Q| Z4~0{OF ghL|C},

=]
e

219l oAl MH AIRE ghs XA o I ghe] e Welel A=A AESh] fsiA=
@ A~E0|E setter HlZH|O|E 2 AATF HAE (set~WA=9] I9E& k= WAaD)o o

@hour . setter

def hour(self, hour):
assert hour >= 0 and hour < 24, "'A|'E 0-23 A}O|S| ZH40{OF §hL|CE. "
self. _hour = hour
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@minute.setter

def minute(self, minute):
assert minute »= 0 and minute < 60, "'&'2 0-59 AtO[2| H~0{0F FL|Ct."
self.__minute = minute

@second. setter

def second(self, second):
assert second >= @ and second < 60, "'Z'= 0-59 AtO|Q| H4=0f0F EfLICH."
self.__second = second

SimpleTime EA= EF WAL __eq__(0E AAYSNA 7] vl o3 2

o] T 7he] A|zto] M Z e thER & 5 gl

>>> from mytime import SimpleTime

>>> t1 = SimpleTime(hour=17, second=15) # AZ+0] 17:00:55Q1 QIAEAS MMSHT}
>>> 12 = SimpleTime(hour=12) # A|2+0] 12:00:00Q! QUAEIAS MASHT}
> t1 == 12

False

SHAIRE o] 219 Wl vlAE= TS 7] Wil <= D, =8 ARESHE T

Y 77 EA R,

D> t1 > t2
Traceback (most recent call last):
File "<stdin>", line 1, in <module)>
TypeError: '>' not supported between instances of 'SimpleTime' and 'SimpleTime'

Rhol Tine S|t ©F7E VA etk
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>>> from mytime import Time

>>> t1 = Time(hour=17, second=55) # AZH0] 17:00:55Q1 QIAEAS MMSHT}
>>> t2 = Time(hour=12) # A|7t0] 12:00:0021 QIAHAZS MM
D> t1 D= 12 #17:00:55= 12:00:002CH 7Lt 22717
True

>> 11 < 12 #17:00:55= 12:00:00£CF 22717
False

o= Tine S0l vl WAES TheA Y wF TAY] wEolt) v S5 v
2EE AN TASPE A IAEASS 0las] o\ Al7ke] WA 3 1E<]
A e peAE ¢ 5 Uk

def __eq__(self, other): # TypeError/t 24SHH MO|MO| X2|5teS STk,
return self.seconds == other.seconds

def __1t (self, other): # TypeError/t 2 4SHH MO|MO| X2|5teS STk,
return self.seconds < other.seconds

def __le (self, other): # TypeError/t 24SHH MO MO| X2|5teS STt
return self.seconds <= other.seconds

def __gt__(self, other): # TypeError7p 2851 HO|MO| 2|5t 2 it
return self.seconds > other.seconds

def __ge _(self, other): # TypeError/t LA5HH MO|MO0| XM2|5HeS STt
return self.seconds D= other.seconds

ook __eq () WlAERF Q1o dtolie] 11 githe] B4-E A o2 Q148H]

ol __ne__() WA=

g A7 2 FYPAL AABAS BwE 3¢ = vt B3 A5 dov 4
FASH=H| o] & sfo]p o] drola] A
ZBt=E 317 Y3 9] L= = mE 2FE AP Z=E 3R] 2T

1=5-
=

Kl
ok

to] BE Wl Ak AR
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>>> t1 = Time(0, 25, 59) # A|Zt0] 00:25:59Q1 QIAEAS MMSIHTE
>>> t2 = Time(hour = 1) # AN|Zt0] 01:00:0021 QIAEIAS MMSIHTY
>0t == t2 #00:25:592f 01:00:00= &27+?

False

> t1 1= 12 # 00:25:592f 01:00:00= CHE7H?

True

>> 11 < 12 #00:25:59= 01:00:00=2CF 2=27+?

True

> 11 &= 12 #00:25:59= 01:00:00LCF 2ALE 227+
True

> 1 D> 12 # 00:25:59= 01:00:00=C 272

False

> > t1 D= 12 #00:25:59= 01:00:00LCF ZHLE Z27}?
False

3.3. Ak HAE RHHQ

Time 2o A7HS Bet W 5= JE WAEE FHFHEAL B wlAEQ] Ak 1

A 7}e-H __add__(), __radd__(), __iadd__(), __sub__(), __rsub__(), __isub__()

E ARYEN + 4= -, = S F F JEE v WA + AR T R ARES SRt
AES HEgkeiet,

y ——

>>> t1 = Time(1, 20, 30) # AlZH0] 01:20:302) QIABAS MBIt
>>> t2 = Time(1, 25, 30) # AlIZH0] 01:25:302 QUABAS STt
>>> t1 + t2 #01:20:30 + 01:25:30 = 02:46:000] Ik,

Time<2:46:0)

ol WO AI7H] o] 204171 2T 204174 2T A7be WAL, o) 3

>>> t1 = Time(1, 20, 30) # AlIZt0] 01:20:3021 QIAHAS MM}
>>> t3 = Time(23, 35, 45) # A|710] 23:35:45Q1 QIAEIAS MMSIHTY
>> t1 + 13 #01:20:30 + 23:35:45 = 24:56:15, = AL 00:56:157} EICt,

Time<0:56:15)

olw] Tine Se|20] AAEIA7} ofd A} + A4S Sl 077 ) dlg S



o] T3} Zo] Time A9 AARAC Agr} A4S Bshd TypeError7} A4
Eis=g

> 1+ 12 # Time QIAEHAN| H+E HolH TimeO| 0|2 X2 SiCt,
Traceback (most recent call last):

..(3EH
TypeError: 2'= 'int'Q QIAEHADN 'Time' SeiAS| RETH 2|7t Ot LT,
>>> t1 + '23:35:45' # Time QIAEIAO EAES H5HH TimeO| 02| X2|E SiCt
Traceback (most recent call last):

. (32

TypeError '23:35:45'= ‘'str'Q| QIAEHAD 'Time' S22 F=TF A7t OfHLCE.

o

+ ¢34

Y

]

w obA AHe 71T ES 8 __add__ ()& A s 2Ak

1lfe3

def __add__(self, other):
if isinstance(other, self._ _class__):
return self.__add_time(other)
else:
raise TypeError(
"' {other}'=(2
"' Time' 22fA29

__class__.__name_ }'91 OIAEAMN "

&35t 27t o L|Ct,

>~ o
—_
o
h=
>0
D
=

__add__() W|AEE ¥F3% BE Ak HATE Al dAF giite] e A =
319 Ao JAARAIAE WA FRlht) ghef e FFo] AAHA
time() WIAEE TZSA AT O AAE A A7 gHe s wiskelt) &)

Ak A4k A2 BV U2 79 FHlAEs A5E) JAAHAHA Typekrrors

A AR glo] S0 WAL o]F gl BE F N E B AR A
T LAY HAES QoM AHEEA] Bk dFe] oFEoltt. __add _time()
HAETE 7)o SFsh=t o] WAES Time S WjFont AL&sh= dF9
Helper(=51)" 7]%5-& Ftf. F50l vj7se] 7 == oy o|F ol vk

& Qe ATE oY WES Bold gRol = ALgEkH s Shs glo] Eu}

A

o
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__add_time() A== g3} 2ol A

def __add_time(self, other):
total = self.seconds + other.seconds
return self.__convert_seconds_to_time(total)

o] WA= 2RAl(self)] AZF A} A (other)] AZHS 22 4134
w9l e] A oA AIZHAL &, 2) 02 vl A WHgShs WlAaET o] WAare]
__convert_seconds_to_time()o|&l= T4 Wl AEE AL&El=d], TSy} o] £3
EUA=

)
B

2

& o

def __convert seconds_to_time(self, seconds):
converted_seconds = self.__getseconds_for_oneday(seconds)
minutes, second = divmod(converted seconds, 60)
hour, minute = divmod(minutes, 60)
return self.__class__(hour, minute, second)

o] HAEE HAYHES Z(second) T 9] S2A= TRA] __getseconds_for_oneday ()
HAEE TE *
seconds®] ZrS THA] divmod() T8 E3) A, B, =2 A viglsit) Ju=z
getseconds_for_oneday() WlAEE= AW ZH(Zx) o] 3FF4A0 S 243k Zholeghd

22wl U] A)7He 22 ukaksie)

l-oil

AC)

gt A3}E converted_seconds W2 WEHSHT} converted_

e F=+ __getseconds_for_oneday() HAEZS 73 A, =8|+ ¢ Iteks}t

RAYLE 27} 5ol AYeHE 86400 BT LA 2 864007 LHe LA

def __getseconds_for_oneday(self, seconds):
if seconds >= 86400: # oFF= 84,400=LH.
seconds %= 86400
return seconds

ool = + AR} HWol| Q= A7} Time Sef2e] IAHAE QIA8HA] 3 T
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g3 5= gl Ao, T2 Time ZeA2] AAEATE A H3}7)

_radd__() WAEE A FHHAL

sP7] k=

3

def __radd__(self, other):
return self. _add__(other)

AR A7he 22 SN HE F O A R 22 a6

) )

olwj __radd _() WA= AMAAF add__ () HAEE &3 = 2L Time E
[e)

Ak b} + QARpe] o] gl A7} Tine Felae) AATAT} ohw Thet

> 12 + 11 # H==0 Time QUIAHAE C5HH Time0| 02| X{2|Z ofCt.
Traceback (most recent call last):

. (3ED)

TypeError: '12'E£ 'int'Q QAUAEHAD 'Time' S2iA9| K= A7t Ot L|Ct.

>>> '23:35:45' + t1 # ZXIE0]| Time AAHAE HolH TimeO| K2 M2|E SITt.
Traceback (most recent call last):

. (3E)

TypeError: '23:35:45'& 'str'| QUAEAD 'Time' 22iA9 RETH ZHA| 7t OfHL|CE,

SR olel A 2ol _radd__() WAEE AT WK §lo] + dake] o] o
A7 AES ok A% RFE WPl 5, _radd _() WA Grka The
A Aol = A7 LolA ole] AelE sl ek webA Az ARRE B @)

radd__() M|AEE WlEA] 3T o]f-= gith

>0 12 + 11 # =01 Time QAUAHAES HolH H=7t 0|2 X2[E STt
Traceback (most recent call last):

File "<stdin>", line 1, in <module)
TypeError: unsupported operand type(s) for +: 'int' and 'Time'
>>> '23:35:45' + t1 # ZXE0| Time QAUABAS HoHH EXE0| 02| M2|E SiCt
Traceback (most recent call last):

File "<stdin)>", line 1, in <module>
TypeError: can only concatenate str (not "Time") to str

oPelE B B AW +=F AL F A AL B3 F @AbA} S
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A= ARl A3k v53) o] Dl rAal

>>> t1 = Time(minute = 25) # A|ZH0] 00:25:00Q1 QUAEIAZ MMSHTY
>>> t2 = Time(2, 30, 27) # A|ZH0] 02:30:27Q1 QIAEIAS MM}
> 1 += t2 # (B2 S 00:25:00 + 02:30:27 = 02:55:27
>»> 1 #119] A|ZH0] 02:55:27:2 HIHQULY,

Time<2:55:27>

s,

8, + AT} MAA R Tine Ze)20] A2EAT ohd AA e} += Aake S
[e)

739~ th&-3} 7o) TypeError7} Ay ghch

>>> t1 += 15 # Time QIAEIAQ| HAZ CI5HH Time0| 02| X{2|Z oiCt.
Traceback (most recent call last):

=)
TypeError: '15'c 'int'Q| QUAEHAD 'Time' S2HA9| K&t 2|7t Ot L|CE,
> 1 += '02:30:27' # Time QUAEIAC| 2XES HotH TimeO| 02| XIS Sit.
Traceback (most recent call last):

(3
TypeError: '02:30:27'= 'str'Q| QUAEIAD 'Time' 22jAO| 55 2|7t OfElL|C,

olHoll= += AAtE TS __iadd__()F AA LA FAsHRAL

def __iadd__(self, other):
if isinstance(other, self. class_):
return self. add_time(other)
else:
raise TypeError(
"' {other}'=(2) '{other. class__. name }'Q| QUAEAH "
"' Time' SefjAo| =t HA 7t opdL|Ct. "

T84 o] FEE= AREA  add () WAER FE3F T} AEE] 727] uFEel|

iadd__() HlAEES Fo] TSR] Fol= Hr}

ool = - Aatel el LopR A}, - Ak F AlZke] Zpol & HEglgitt



>> Time(23, 55, 59) - Time(12, 30, 30) # 23:55:59 — 12:30:30 = 11:25:29
Time<11:25:29>

g g ARk 2 AR W Tt o] §E A7HE BAISAE gttt o)
VRS AL 57 G R ohlel AIZE Aol § S5 HET ol QU] U
°let.
>>> t1 = Time(1, 20, 30) # AlZt0] 01:20:3021 QIABAS ZH-dotCt
>>> 12 = Time(2, 30, 27) # AIZH0] 02:30:2721 QIAFAS MBI}
>>> 1 - 12 #01:20:30 — 02:30:27 = -01:09:57, = A|Xt= 1AIZt 9= 57Z=0]|Ct.

Time<1:9:57)

T2 + A A 2 kel Time S0 IR AT} opd A9} - ALRS- 8}
H F{7F At dE 59 Time A9 JIAE A Apu) £AHE S wiH of3-3 2
o] TypeError7} WAy sict.

>>> t1 = Time(1, 20, 30) #Time QIAEHAS M2 ™ TimeO| 02| XM2|S SiC,
D> 1 - 12
Traceback (most recent call last):

L (FE)
TW&HM-WTE'MWOI AAHAADN 'Time' 220 wEot A7t OFELICE
>> 1 - '02:30:27" #Time QIAEIAZ X2 HiH Time0| 02| X212 3iCt
Traceback (most recent call last):

ME=)

TypeError. '02:30:27'& 'str'9| AUAEAN 'Time' Z2HA9 FETH ATt O LICE,

o]A Y - AARE 5= __sub__ ()2 WAES AR LA HAL

def  sub_ (self, other):
if isinstance(other, self. class_ ):
return self. _subtract_time(other)
else:
raise TypeError(
"' {other}'=(2) '{other. class__. name_ }'S QIAEAD "
"' Time' SefAo| K=ot A7t opL|Ct. "

12



__sub__() WAEE __add__ ()¢} vRRZA R A At AE] tide] 22 FA &
= o9 S AAEARIAE WA gRIgt) whek ALt X2)7) 73k 2 Time
29 AAHAH Time FY A WH-O| AT AHE3hH= __subtract_time() HAEE
FEEA Al o 2 HE A QAR ALY AIZRS Wl ALS wiglkgit) wkek Al A7)

7V @8 thE 2579 FYA(EE A2F) QAAEAY TypeErrorE WA 71T}

—

__subtract_time() WAEE -3} o] FHFHAL

def __subtract_time(self, other):
difference = abs(self.seconds - other.seconds)
return self._ _convert_seconds_to_time(difference)

o] MAEE= ARl(self)o] Az tid A (other)2] AlZHS: 22 IS & o] &
o] zpol& AR ojw AIZE xfolE AF Pi Zo] BAo]7] wjito] Hdlgto s A
it &, 22 ARMelA Z AR Wi St HARE duigio 2 A ste] 7 A
Zke] zpolE G2 ALk T2 A %P\i Amsk T9n) mAEQl _ convert_

seconds_to_time()& AAF A= A thr] A|ZHA, & )07 vt 3 dkslalic)

_rsub__() MAEE thewt o] TN - AAkxte] Flel Q= AA7} Tine o)
29] QIAEIAT} OPolE Suo] QI Tine Zej2e] AAEAT} Gl w7] A4k

S =
gk 4= Qi)

def __rsub__(self, other):
return self.__sub__(other)

4344 23] vhe] ool Ael 5 HUE 2 Hsp] Wie] MeA FHY Ba
= gk

EE2 __rsub__() W|ATET} Qlo® - AAEx}e] FHH) Q1= AA| 7} Time QAAHAE <l
q

__isub__OF T8 vt 2ol S € ARl =7t o] WlAEE TESA

ol A gholl A -] A ke W AAE ohr] FWol QU= Time AAE A0



of

I % ik

>>> t1 = Time(hour = 3, minute = 25) # AZ+0] 03:25:00Q1 QIAEAS MMSHT}
>>> t2 = Time(1, 25, 59) #*PWHM%S%Hﬂﬁﬁﬁgggﬁﬂ.
>0 t2 —= t1 #[SZ &) 01:25:59 — 03:25:00 = —01:59:01, = AIXH= 1A[ZF 592 1=0]Ct,
>>> 12

Time<1:59:1>
__isub__(OE 3 v F=E B AT sub__ () HAES] T A83]
) s

__iadd__OA" __isub__() HAEE =z FHIA] ol

def isub_ (self, other):
if isinstance(other, self. class_ ):

return self. subtract_time(other)
else:

"' {other}'=(2) _

raise TypeError(
‘{other. class__. name__}'Q| QIAEAD "
"' Time' SefAo R=ot A7t ot L|Ct. ")

29 J&-L 3= Time SHYPAE ‘mytime.py ] SimpleTime A olefol] A&
A AGBIES gt o7 A= TS AHPAIR A8 FTo= FAoE FJEE A

Waloy Bas A5 velwe} 2isy) wha,

class Time(SimpleTime):

#-—— x7|3 HAE #
def __init__(self, hour=0, minute=0, second=0):

super(). _init__(hour, minute, second)
#-—— BT 0| #

@property
def hour(self):
return self.__hour

@hour . setter
def hour(self, hour):

assert hour >= 0 and hour < 24, "'A|l'= 0-23 AtO|Q] Z£0{OF &L|C}."
self. hour = hour



@property
def minute(self):
return self.__minute

@minute.setter

def minute(self, minute):
assert minute >= 0 and minute < 60, "'&'2 0-59 AtO|2| ZH4-0f0f
self.__minute = minute

@property
def second(self):
return self.__second

@second. setter

def second(self, second):
assert second >= 0 and second < 60, "'Z'= 0-59 AtO|S| H40{0F
self.__second = second

@property

def seconds(self):
minutes = self.__hour * 60 + self.__minute
seconds = minutes * 60 + self. _second
return seconds

#-— 5 HAE

# — H| ALK}

def __eq_ (self, other): # TypeError 5= LH0|M0| XM2|ct== ST,
return self.seconds == other.seconds

def __1t__ (self, other): # TypeError 7= IO [MO| X 2|SI=S BiCt,
return self.seconds < other.seconds

def __le_ (self, other): # TypeError 7= IO [MO0| X 2|SI=S BiCt,
return self.seconds <= other.seconds

def __gt__(self, other): # TypeError 3= IO |MO0| X 2|SI=S BiCt,
return self.seconds > other.seconds

def __ge_(self, other): # TypeError 3= IO |MO0| X 2|SI=S BiCt,

return self.seconds >= other.seconds
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# - L= ALK}

def add__(self, other):
if isinstance(other, self. class_ ):
return self. add_time(other)
else:
raise TypeError(
f"'{other}'=(2) '{other. class_ . name_ }'9| QUAE AN "
"' Time' SefiAo| Fast A7t OfgL|Ct.")

def __radd__(self, other):
return self. _add__(other)

#__iadd__()= __add__()2t Z2 it =2[0]7| HE0]| M= EIC},
def iadd__(self, other):
if isinstance(other, self. class_ ):
return self. add_time(other)

else:
raise TypeError(
"' {other}'&(2) '{other.__class__.__name__}'S| QIAEIAD "
f*'Tine' S2f20| &S 237t obguict.”)

def _sub_ (self, other):
if isinstance(other, self. class_ ):
return self.__subtract_time(other)
else:
raise TypeError(
"' {other}'=(2) '{other _class__.__name__}'9| QIAEALN "

#Tine' BHAC| RES AH2t OFEILE")

def __rsub__(self, other):
return self. sub__ (other)

#__isub__()= __sub__()2F 22 it =2|0[7| LH20]| A2Feli= =Tt
def _isub_ (self, other):
if isinstance(other, self. class_ ):
return self.__subtract_time(other)
else:
raise TypeError(
"' {other}'=(2) '{other.__class__.__name__}'9| QIAEADL "
"' Time' Ao K=ot ZHA7} ofgL(Ct. ")
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#-— U2 M HAE #
def add_time(self, other):

total = self.seconds + other.seconds

return self. convert_seconds_to_time(total)

def _ subtract_time(self, other):
difference = abs(self.seconds - other.seconds)
return self. convert_seconds_to_time(difference)

def _ convert_seconds_to_time(self, seconds):
converted_seconds = self.__getseconds_for_oneday(seconds)
minutes, second = divmod(converted_seconds, 60)
hour, minute = divmod(minutes, 60)
return self. class__ (hour, minute, second)

def _ getseconds_for_oneday(self, seconds):
if seconds >= 86400: # St2= 86,400Z2C},
seconds %= 86400
return seconds

4. Clock 22jA

oMo = Time Fe| A9 319 A9l Clock FHYAE FAFREA}F Clock S A9
7P & 58S AREA, &, 2)& 24413 FA] 0] obd 12A13F P2 (AM/PM) O Z £ H
8= Zlo|t}. o] & $3f SimpleTime S Ao M ARESE S HlAE & A4 4 vl4&

] Bl
= __repr__ ()9} __str__()E Clock Se§20lA] BhA] A eJeir] 7S Aol

ofef o= Clock FTAS] JAAHAE TIE FA I HAE FHo= It dHs
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>>> from mytime import Clock

>>> t1 = Clock(11, 59, 59) # A|Zt0] 11:59:59Q1 QIAHAS MMSITY
>>> t2 = Clock(hour = 13) # A|7t0] 13:00:0021 QUIAEIAS MMSIHTL
>>> t1 #HE SHAIO2 ZHSICE

Clock<11:59:59>AM

>>> print(t1) #EIAE SHAOZ ZHSICH
11:59:59AM

) t2 # HE MO Z EHSIT}
Clock<1:0:0>PM

>>> print(t2) #EIAE SHAIO R Z2{SICt

1:0:0PM

Clock?] QAQAHAE o3} 7+o

% 2] (Clock<hh:mmissAM/PM) O 2 2

__repr__(

& tHAH AT

2a17] ¢13

def __repr__(self):
if self.hour < 12:
return (f'{self. class__. name_ _}'
f'{{self.hour!r}:{self.minute!r}:{self.second!r}>AM")
else:
return (
f'{self.__class__.__name__}'
f'{{self.__getclockhour()!r}:{self.minute!r}:{self.second!r}>PM")
__class__.__name__-& selfe] ZgA o|20 =2 thA|7} 7] wfiEol ‘Clock o] &5

™, o]} A4 23 bl = Al ZE {lolA & FA WA Ir& AHE &

e AI7HS g)E 4o 7 WEs Bx1de waldit) o), hour(A)7} 0~114]0]9H
AS 7] FE ool 27 1A ‘Clock<11:20:590AM 7} 2o P o2 wHET) 1
3l 12~230]H WA __getclockhour() HIAEES TEIA 25 Aoz HI(AE

So0] 1549 34 2)3}3L 74 25O Tl PHS
‘Clock<3:15:27)PN 7} 722 &2 o 7 Z&H 3T}

2 A A ‘Clock<12:52: 95PN’ =

= Kel

hour (A7} 12H T} & H$ <
S8 YR A ARESHE &=

93 AZFo 7 HFrE  getclockhour()

]/\1::

e

Clock

) wlase)n Tyt o] Tt



def __getclockhour(self):
return self.hour if self.hour <= 12 else self.hour % 12

Al(hour)7} 0~120]W Tt = vkslal 71 13~230]W 122 e X2 ugksic)

Tl T

print() E A4 HIAE Srlo =z S8
A2 A TAt,

ot

o) BQ3d  str__ () HAEE TS

def __str__(self):
if self.hour < 12:

return f'{self.hour!s}:{self minute!s}:{self.second!s}AM"
else:

return f'{self. getclockhour()!s}:{self.minute!s}:{self.second!s}PM'

O MAxEY 7 =2 __repr__() WA=} AR, Ao]He &
) S o] A4 ZIKD) glo] @A Algte]H 11:20:59AM 7} & &

FHsta, 5 Alro]H __getclockhour() H|AEES SEA T AIZto R

Mo
ot

(g Jz N'
[o
il
=3

“12:52:19PM" TE= ‘3:15:27PM 3} 28 ) o 7 ZEsirl= Holu)

Clocke Time<] 819 EejA0]7] whiEo] Time S| A7) Algsh= vlw G2k Ak &
ARS TR Aol o o] AR =

>>> from mytime import Clock

>>> t1 = Clock(11, 59, 59) # A|7t0] 11:59:59Q1 QIARIAS MMSITE

>>> 12 = Clock(hour = 13) # A|Zt0] 13:00:002! QAUAHAAS MBS}

> 1 D> 12 #11:59:59= 13:00:002CF 27+?

False

>0 1 + 12 #11:59:59 + 13:00:00 = 24:59:59, & /! 00:59:597+ =ICt,
0:59:59AM

>t - 12 #11:59:59 — 13:00:00 = =01:00:01, & A|Xt= 1A[ZH1=0|CE
1:0:1am

D>t = 12 #[52Z &) 11:59:59 — 13:00:00 = 01:00:01

>t

Clock<1:0:1>AM

>0 12 += 11 #13:00:00 + 01:00:01 = 14:00:01, = 02:00:01PMO|LC}.
>>> print(t2)

2:0:1PM
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class Clock(Time):

#-—— 7|3t HAE #
def __init (self, hour=0, minute=0, second=0):

super().__init__(hour, minute, second)
#-— S5 HAE #

def __str_ (self):
if self.hour < 12:

return f'{self.hour!s}:{self .minute!s}:{self.second!s}AM"
else:

return f'{self. getclockhour()!s}:{self .minute!s}:{self.
second!s}PM'

def __repr__(self):
if self.hour < 12:
return (f'{self. class__. name_ _}'

f'{{self.hour!r}:{self .minute!r}:{self.second!r}>AM")
else:

return (
f'{self.__class__.__name__}'

f'{{self. _getclockhour()!r}:{self.minute!r}:{self.
second!T}>PM")

#— U5 M= HAE
def __getclockhour(self):
return self hour if self.hour <= 12 else self.hour % 12




