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lab07p1: Complex

class Complex:

>>> a = Complex(1, 2)

>>> 3

Complex(real=1, imaginary=2)
>>> print(a)

1 + 21

def repr (self):

return f'Complex(real={self.real}, imaginary={self.imaginary})'’

def str (self):

return f'{self.real} + {self.imaginary}i’



lab07p1: Complex

class Complex:
def init_ (self, real, imaginary):
self.real = real

self.1imaginary = 1maginary

def add (self, c):

return Complex(self.real + c.real, self.imaginary + c.imaginary)

def mul_ (self, c):
return Complex(self.real * c.real - self.imaginary * c.imaginary,

self.real * c.imaginary + self.imaginary * c.real)



lab07p2: store_digits

def store digits(n):
if n==0: < nnEn

return Link(0)

else:
link = Link.empty
while n > 0:
link = Link(n % 10, 1link)
n //= 10

return link



lab07p2: store_digits

def store digits(n):
rest=Link.empty
while n>=0:
f=n%10
rest = Link(f, rest)
n //= 10

return rest

>>> store _digits(0) -

INCMBA SR 15
>>> store_digits(1) = ‘

>>> store_digits(999999999999)



lab07p2: store_digits

def store digits(n):
1f n<10:

return Link(n)

tmp,d=n,0

while tmp>=10:
tmp//=10
d+=1

return Link(tmp,store_digits(n-tmp*(10%%d)))

>>> store _digits(10)

\" ‘t
>>> store_digits(100) @




lab07p4: cumulative_mul

def cumulative mul(t):
product = t.label
for b in t.branches:
cumulative mul(b)

product *= b.label b.label 2Fi#H F¥ &N ERA
t.label = product



lab07p4: cumulative_mul

def cumulative mul(t):
if t.is _leaf():

return t.label

N 'ifi}z@label, elsefl;¥HiRE{E (R[EINone)
‘ TieBBERET4A, XPRBEFATE IETH

#[cumulative _mul(br) for br in t.branches]

pro = 1

for br in t.branches:
cumulative mul(br)
pro *= br.label

t.label *= pro



lab07p5: prune_small

def prune small(t, n):
if len(t.branches) > n:
label = sorted([b.label for b in t.branches])[n - 1]
t.branches = list(filter(lambda b: b.label <= label, t.branches))
for b i1n t.branches:

prune_small(b, n)



lab07p5: prune_small

def prune small(t, n):
if t.is _leaf():

return

t.branches.sort(key=1lambda tree: tree.label)

J7 =Y branch@§lfiFE4+ 78
3 ‘ SR FTIOH AR SRk

while len(t.branches) > n:

t.branches.pop(-1)
for branch in t.branches:

prune_small(branch, n)
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lab07p5: prune_small

def prune small(t, n):
while len(t.branches) > n:
i=0
max_label = t.branches[0].label

max_index = 0 XN FHFRB LR,

11

BRHTXE

while i < len(t.branches) - 1: FﬁTmaX:NMeXWME FrIAIDEAR<

1 += 1

RIREX T —

if t.branches[i].label > max_label and|i !=

max_1index:

max_label = t. branches[i] label
max_1ilndex =

t.branches.pop(i) 'T#é%max index
for branch in t.branches: ‘,n%/xﬁﬁ AET!

prune_small(branch, n)

MEBEATHEE



lab07p5: prune_small

def prune small(t, n):
for subtree in t.branches:
prune_small(subtree,n)
num_of_branches=1len(t.branches)
if(num_of_branches>n):
helper=[]

for i in range(num_of_branches):

helper=helper+[(t.branches[i].label,i)]

for i in range(n,num_of_branches):

t.branches.pop(helper[i][1])

@

sorted(helper, key=lambda x:x[0])|&fftHsortediy%R

253K )"
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lab07p5: prune_small

def prune_small(
def core(t,c

t, n):
ount):

if(t.is_leaf()):

pass
else:
for

core(t,0)
return

unit 1n t.branches:
count+=1
if(count>n):
for a in range(0,len(t.branches)-n):
m=max([unit.label for unit in t.branches])
for i in range(0,len(t.branches)):
if t.branches[i].label==m:
t.branches.pop(i)
break - |
core(unit,0) BN LiEH, 41
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hw07p1: Polynomial

class Polynomial:
def init (self, 1st):
while len(lst) > 1 and lst[-1]
1st = lst[:-1]
self.args = lst

= 0:

def repr_ (self):
return f'Polynomial({repr(self.args)})’

def str (self):
Xx_args = []
for i in range(len(self.args)):
x_args.append(f'{self.args[i]}"' + (
return ' + '.join(x_args)

1f 1

14

0 else f'*x™{i}'))



hw07p1: Polynomial

class Polynomial:

def

__add__ (self, p):

new len = max(len(self.args), len(p.args))
new_args = [0] * new_len
for 1 in range(len(self.args)):
new _args[i] += self.args[i]
for i in range(len(p.args)):
new _args[i] += p.args[i]

return Polynomial(new_args) __init S4BT EFhEN

def

~_mul_ (self, p):

new _len = len(self.args) + len(p.args)
new_args = [0] * new_len
for i in range(len(self.args)):
for j in range(len(p.args)):
new_args[i + j] += self.args[i] * p.args[j]
return Polynomial(new_args)
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hw07p2.1: remove_duplicates

1 1 1 1
1 1 1 1
1 1 1 1




hw07p2.1: remove_duplicates

def remove duplicates(lnk):
while lnk !'= Link.empty:
while lnk.rest != Link.empty and lnk.first == lnk.rest.first:
Ink.rest = lnk.rest.rest

lnk = 1lnk.rest



hw07p2.1: remove_duplicates

def remove duplicates(lnk):
while lnk !'= Link.empty:
while lnk.rest != Link.empty and lnk.first == lnk.rest.first:
Ink.rest = lnk.rest.rest

lnk = 1lnk.rest



hw07p2.1: remove_duplicates

def remove duplicates(lnk):
while lnk !'= Link.empty:
while lnk.rest != Link.empty and lnk.first == lnk.rest.first:
Ink.rest = lnk.rest.rest

lnk = 1lnk.rest



hw07p2.1: remove_duplicates

def remove duplicates(lnk):
while lnk !'= Link.empty:
while lnk.rest != Link.empty and lnk.first == lnk.rest.first:
Ink.rest = lnk.rest.rest

lnk = 1lnk.rest



hw07p2.3: reverse

1 > 2
1 2
1 2




hw07p2.3: reverse

def reverse(lnk):

rev = Link.empty

while lnk != Link.empty:

rest = lnk.rest
lnk.rest = rev
rev = lnk
lnk = rest

return rev
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hw07p2.3: reverse

def reverse(lnk):

rev = Link.empty

while lnk != Link.empty:

rest = lnk.rest
lnk.rest = rev
rev = lnk
lnk = rest

return rev
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hw07p2.3: reverse

def reverse(lnk):

rev = Link.empty

while lnk != Link.empty:

rest = lnk.rest
lnk.rest = rev
rev = lnk
lnk = rest

return rev

24
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hw07p2.3: reverse

def reverse(lnk):

rev = Link.empty

while lnk != Link.empty:

rest = lnk.rest

lnk.rest = rev

rev = Lnk
lnk = rest

return rev
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hw07p2.3: reverse

def reverse(lnk):

rev = Link.empty

while lnk != Link.empty: 1 2
rest = lnk.rest
lnk.rest = rev
rev = lnk
Ink = rest def reverse(lnk):
return rev rev = Link.empty
while 1lnk != Link.empty:

lnk, lnk.rest, rev = 1lnk.rest, rev, 1lnk

return rev



hw07p2.3: reverse

def reverse(lnk):

1f Ink == Link.empty:

return Link.empty

rev = reverse(lnk.rest)

lnk.rest.rest = lnk

lnk.rest = empty

return rev



hw07p2.3: reverse

def reverse(lnk):

1f Ink == Link.empty:

return Link.empty

rev = reverse(lnk.rest)

lnk.rest.rest = lnk

lnk.rest = empty

return rev



hw07p2.3: reverse

def reverse(lnk):

1f Ink == Link.empty:

return Link.empty

rev = reverse(lnk.rest)

lnk.rest.rest = lnk

lnk.rest = empty

return rev

lnk.rest is ()




hw07p2.3: reverse

def reverse(lnk):

1f lnk == empty or lnk.rest

return 1lnk

empty:

rev = reverse(lnk.rest)
lnk.rest.rest = 1lnk
lnk.rest = empty

return rev
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hw07p3.1: generate_paths

def generate paths(t, value):
if t.label == value:
yield [value]
for b in t.branches:
for p in generate_paths(b, value):

yield [t.label] + p

31



hw07p3.2: funcs

def funcs(link):
while link != Link.empty:
yield (lambda i: lambda t: t.branches[i])(link.first)
link = link.rest

yield lambda t: t.label

32



hw07p3.3: count_coins_tree

def count coins tree(left, denos):

1f left ==
return Tree('1l"')

elif left < 0 or not denos:
return None

else:
branches = [count coins tree(left, denos[1:]), \

count _coins_tree(left - denos[0], denos)]
branches = list(filter(lambda x: x is not None, branches))
if len(branches) ==
return None

return Tree(f'{left}, {denos}', branches)
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hwO07p3.4: balance_tree

def balance tree(t):

for b in t.branches: 12 318 B RIE 7 XN E 8] &

FrE FRIMNINEES LS, FHE
balance _tree(b) b.total 2P BAVE

max_total = max([b.total for b in t.branches], default=0)
for b in t.branches:

b.label += max_total - b.total
t.total = t.label + max_total * len(t.branches)

34



hw07p4: has_cycle 35

def has cycle(1lnk):
pl, p2 = 1lnk, 1lnk
while pl1 I= Link.empty and p2 != Link.empty:
pl = pl.rest
if p2.rest == Link.empty:

return False
PlE—XKELH, p2E&—RE2H

p2 = p2.rest.rest ERPEIART, fIHEEEEN

if pl == p2:
MRFHEKE A CRIIR
return True Bn%c==089 [ EM1ETF R — ML E

return False



hw07p6: install_camera (top-down) 36

Yo InstallR=<BEARERE
Covered®R B2 EHX T alNEERLEES

def install camera(t):
def helper(t, install, covered):

if t.ds leaf(): [ AR ARREER AR ER
return O 1f covered else 1
elif install: BEEFEGRL (+1) | FORUTUEERSE

return sum([min(Chelper(b, True, True),
helper(b, False, True))
for b in t.branches]) + 1
elif covered: BAE, BREEET, FIRERA
return sum([min(Chelper(b, True, False),
helper(b, False, False))
for b in t.branches])

i

else: BAE, BRIWEE, FHaOmEE
return sum([helper(b, True, False) for b in t.branches])
return min(Chelper(t, True, False), helper(t, False, False))

=T iR GERERHSAR)

P
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hw07p6: install_camera (bottom-up)

IEFA ML RR:
xR 8 AN
FEREREBRAIM T
(EERREHRFANE)

def install camera(t):
answer = 0
def helper(t):
nonlocal answer

O

for b in t.branches: o
helper(b)
if any(b.label == 0 for b in t.branches):
answer += 1 | WMRBEFTRIKEER, UBRYIER
t.label =1
elif any(b.label == 1 for b in t.branches):
t.label = 2 | mEETFHAET, UREHES, BrE
helper(t)
return answer + int(t.label == 0)

| AR AR T AR Rk, MRS +1




