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class ListNode:
def __init_ (self, newItem, nextNode: 'ListNode'):
self.item = newItem
self.next = nextNode
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def

curr = self. head #HOIGEE curr Ol . & index = -1 0|Ct.
for index in range(i+l): #-1 0 A AIEI}H2L| i+1 DAl Br=5H0F & .

return curr #currc= 18 CIGAY st= A2 &FXC.

getNode(self, i:int):

curr = curr.next #H =56t 2 S 52 curr Jt Ji22|= 2HHE HH2LCE.
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def selection_sort(A):
= len(A)
for i in range(n-1): #i= 0 2H n-2 X =32.
least =
for j in range(i+l, n): #j= i
if A[j]<A[least]: #0| £2HE2 FELIX &

least = j
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def bubble sort(A) :
n = len(A)
for i in range(n-1): #i= 00l A n-2 JtXl =32|&tC}.
bChanged = False
for j in range (n-1-i): #j= 00N n-2-i DAl =2l&tlt. HIZ for 22 13
SHOICH 0] for 29 S& 5 4J1 13
if (ALDAL+1]): #
FEOIE 2, j o j+1 = HIWSH.
A[31, A[+1] = A[§+1], A[§] #1& =22,
bChanged = True #2420 S0 wW&0l E0HG=XNE MAstlt. (220 for 2
g 0|80 ER=XE =0I6th.)

if not bChanged: break;
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n = len(A)
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def binary_search(A, key, low, high) :
if (low <= high) : #2214,
middle = (low + high) // 2
if key == A[middle] : #EM A3,
return middle

elif (key<A[middle]) : #E4 WA ZCH A[middle]0] 2 2

return binary_search(A, key, low, middle - 1) #&E4]

=
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else :
return binary search(A, key, middle + 1, high) #E24 JA2 QEZE ZBH
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return None
<A BHE>

def binary_search_iter(A, key, low, high) :
while (low <= high) :
middle = (low + high) // 2
if key == A[middle]:
return middle
elif (key > A[middle]):
low = middle + 1
else:
high = middle - 1
return None
<Hts H &>
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#3leka, e A dolrbA k.
D. It thet g

def levelorder(root):
queue = CircularQueue()
queue.enqueue(root) #FE LEE FHO &Y.
while not queue.isEmpty():
= queue.dequeue() #A0AM SN L2 LEE
if n is not None: #7Jt HIHUK LCHH KHAS
It Bl JA= AO0ICt.)
print(n.data, end=" ")
queue.enqueue(n.left) #2Z A2 F0 &
queue.enqueue(n.right) #2E% A2 F0

8. L9 Vet Tl LeEo] f:0f ERO] ol £RSER A 4 Qi
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#- SO =

def count_node(n):

if n == None: #3% EZ|0 2 o0 2lEH. (=SS =0 AIZ2E n.left & n.right Jt
ol Ho= ots
BA o T = =20 .
return 0
else: S AasS =8tsE &, sAM0ll 12 HotW 8 =EE M.

return 1 + count_node(n.left) + count_node(n.right)

#-d O 2
def count_leaf(n):
if n is None: #Sle =&

£ ¥ALs 22, 0= clE.
return @
elif n.left == None and n.right == None: #XA0| Sl 8 == L LEO H=2,
return 1 #1 = CZ|H.
else:

return count_leaf(n.left) + count_leaf(n.right)

#E2/9 =0
def calc_height(n):
if n == None: #&ZX 2JIs8 &9 H2 o 2.
return @
hLeft = calc_height(n.left) #& == i SE0L & HACZE =835
hRight = calc_height(n.right)
if hLeft > hRight: #4 2!
return hLeft + 1 #=2t
else:
return hRight + 1

9. w25 tage] o]zl Ealz} g-8altt el o & A



1. Ao ghdo|ER 7o) Atm+%,
2. £4
A, 7 3AY Z2 3E wEA Fed /-85t
B. 49 7ot fASt A, 49 FE @Sk A2 ARt
C. 2 ti3ZH A=9 Folh
D. dutalow 129 wjd& §oto] F+HSH.
3. & 771 itk
A. Max Heap: & 78 Hes 9. & FE k=9 7] g2 i A4
Lol 7] g A Z2 ol Eg] ol
B. Min Heap: 22 +8E Yo . (- [ X (= 4] ]
4. +9
A. Hlolg F7HUpHeap): "ol 71 &, =HIE Ao =Ed o 7H4|
(F-R =9} Hlw)sto] wek 3.
B. dlolH AtA|(DownHeap): FE LE& POP 3 &, W2 glojdl FE
Aol a1, FAX Weko] A A E Zobd of 747 (A EQ} H[W
+ ZPA L EZF B0 ) E dste] wEshr|E R,
5.9 AE: ddofl "HolHE BF 91, BF AUH HHo| SrEof Tt
A. Aol 0@ogn) A2 + AAAWZD] 0(logn) A Q.
B. &, 3 Aol 2logn 9] A|7te] AQHT}
C. shite] o] 7AW Wz o mith, AA| ko Hubs HZe
At FAst7]ol 0(logn) ©] &85+ Zolth. (Z} #He Lt Jfee

O
= Ag 7

ul zpol7} et elatet)

15



6. =& AU AARE Hef,

#& el A4 (UpHeap)

def insert(self, n) :

self.heap.append(n) #0 OtX2 =
c

i = self.size() #2a MRSt LLo oldlA gt &.
while (i != 1 and n > self.Parent(i)): #2220 24X HlWotH 2= =
self.heap[i] = self.Parent(i) #2222 4 X2 E0HL2.

i=1//2 #0HAE 20 olgiAz HA,
self.heap[i] = n #Bt=Z20] SSEJUACH, 8N i= HEE <
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#2 KM o A (DownHeap)
#ll 2ol 2RO =0 & ts0H2Ul...
#twhile O] £HAGHD 11 UWRQ ifE S &
Ago ettt A &Jl= ot
def delete(self) :
parent =1
child = 2
if not self.isEmpty() :
hroot = self.heap[1]
last = self.heap[self.size()]
while (child <= self.size()):
if child<self.size() and self.Left(parent)<self.Right(parent):
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A

child += 1
if last >= self.heap[child] :
break;

self.heap[parent] = self.heap[child]
parent = child
child *= 2;
self.heap[parent] = last
self.heap.pop(-1)
return hroot
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