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O = object

class
class
class
class

X (0) :
Y (O) :

pass
pass

A(X,Y):
B(Y,X):

pass
pass
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[L[C(Bl ... BN)] = C + merge(L[B1] ... L[BN], B1 ... BN)
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[L[object} = object.

Ak, AR TR AR A T SIS 5T AR

AU —AF) k04 head, BP LIBI][0]; 4oRiX A head T AEAEAT HALT) 04 tail 1, W35 275 Ao
B Coyrtet, JHEGHERPHILAII KT HIR, FWLoR T A2 &4y head 474y
head WAE A€ . KRG EH LR AR T H £ ARAS TR B A iR EN T4 head, FEXAPIEFR
THRiEMEE IR, Python 2.3 HIEe )R CHF I L TF .

XA FLIN AT AR R B A ARG I, QSR R PR B 1 TE o A — T T, ISR e VR R B

(40 b SCHHE 7 P2 AN —E 35 ) TEE T B A IS5 R .

R C RA—ARE (R—4R) WEFFERITI R FEX RO T:

[L[C(B)] = C + merge(L[B],B) = C + L[B] J

A, WFZEMWRIIN L FE S BRI, ARAZE LA T FA TR oy B R AL 64-)



3 BlIF

BT BIELATRGE

>>> O = object

>>> class F(0): pass
>>> class E(O): pass
>>> class D(O) : pass
>>> class C(D,F): pass
>>> class B(D,E): pass
>>> class A(B,C): pass
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L[0] = O
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merge (BDEO, CDFO, BC)

+ merge (DEO, CDFO, C)

C + merge (DEO,DFO)

D + merge (EO,FO)

D + E + merge (0,FO)

D +E + F + merge(0,0)
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>>> O = object

>>> class F(0): pass
>>> class E(O): pass
>>> class D(O): pass
>>> class C(D,F): pass
>>> class B(E,D): pass
>>> class A(B,C): pass
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>>> A.mro ()

[<class 'A'>, <class 'B'>, <class 'E'>,
<class 'C'>, <class 'D'>, <class 'F'>,
<class 'object'>]
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L[Y] =Y O
L[A] = A X Y O
L[B] =B Y X O
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L[C]

= C + merge (AXYO, BYXO, AB)
C + A + merge (XYO, BYXO, B)
C + A + B + merge (XYO, YXO)
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>>> F=type ('Food', (), {'remember2buy': 'spam'})
>>> E=type ('Eggs', (F,), {'remember2buy': 'eggs'})
>>> G=type ('GoodFood', (F,E),{}) # under Python 2.3 this is an error!
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>>> G.remember2buy
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>>>

>>>

class F: remember2buy='spam'
>>> class E(F): rememberzbuy='eggs'
>>> class G(F,E): pass
G.remember2buy

'spam’
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As a general rule, hierarchies such as the previous one should be avoided, since it is unclear if F should override E
or vice-versa. Python 2.3 solves the ambiguity by raising an exception in the creation of class G, effectively stopping



the programmer from generating ambiguous hierarchies. The reason for that is that the C3 algorithm fails when the
merge:
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>>> class A (object): pass

>>> class C(A,A): pass # error

Traceback (most recent call last):
File "<stdin>", line 1, in ?

TypeError: duplicate base class A
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L[B,P21]
L[D,P21]

B C # B precedes C : B's methods win
DACBGC # B follows C : C's methods win!
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>>> class A (object): pass
>>> class B(object): pass
>>> class C(object) : pass

)
)
)
>>> class D(object): pass
)
)
)

>>> class E(object): pass
>>> class K1(A,B,C): pass
>>> class K2(D,B,E): pass

>>> class K3 (D,A): pass
>>> class Z(K1,K2,K3): pass
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L[A] = A O

L[B] = B O

L[C] =C O

L[D] =D O

L[E] = E O

L[K1]= K1 A B C O

L[K2]= K2 D B E O
L[K3]= K3 D A O

L[Z] = Z K1 K2 K3 DA BCEO
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#<mro.py>

"""C3 algorithm by Samuele Pedroni (with readability enhanced by me)."""

class _ metaclass__ (type):
"All classes are metamagically modified to be nicely printed”
__repr___ = lambda cls: cls.__name_

class ex_2:
"Serious order disagreement" #From Guido
class O: pass
class X(0): pass
class Y (0O): pass
class A(X,Y): pass
class B(Y,X): pass
try:

Cawy



(#2 E750)
class Z(A,B): pass #creates Z(A,B) in Python 2.2
except TypeError:
pass # Z(A,B) cannot be created in Python 2.3

class ex_5:

"My first example"
class O: pass
class F (0): pass
class E(O): pass
class D(0O): pass
class C(D,F): pass
class B(D,E): pass
class A(B,C): pass

class ex_6:

"My second example"
class O: pass

class F (0O): pass
class E(0O): pass
class D(O): pass
class C(D,F): pass
class B(E,D): pass
class A(B,C): pass

class ex_9:
"Difference between Python 2.2 MRO and C3" #From Samuele
class O: pass
class A(O): pass
class B(0O): pass
class C(0O): pass
class D (0O): pass
class E(O): pass
class K1 (A,B,C): pass
class K2 (D,B,E) : pass
class K3 (D,A): pass
class Z(K1,K2,K3): pass

def merge (seqgs) :
print '\n\nCPL[%s]=%s"
res = []; 1=0
while 1:
nonemptysegs=[seq for seq in seqgs if seq]
if not nonemptyseqgs: return res

o\

(segs[0][0],seqgs),

i+=1; print '\n',i, 'round: candidates...',
for seqg in nonemptyseqs: # find merge candidates among seq heads
cand = seq[0]; print ' ',cand,

nothead=[s for s in nonemptyseqgs if cand in s[1:]]
if nothead: cand=None #reject candidate
else: break

if not cand: raise "Inconsistent hierarchy"

res.append (cand)

for seqg in nonemptyseqgs: # remove cand

if seq[0] == cand: del seq[0]
def mro(C) :
"Compute the class precedence list (mro) according to C3"
return merge ([ [C]]+map (mro,C._bases_ )+[list (C.__bases_ )1])

def print_mro(C) :
print '\nMRO[%s]=%s' %
print '\nP22 MRO[$%s]=2%
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print_mro (ex_9.2)

#</mro.py>
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