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1 class Instrument:
2 MRS Regtt
3 def play(self):
4 print("REEEEEFS"
5
6 def __del__(self):
7 pass
8
9 class Piano(Instrument):
10 wen g ggage
11 def play(self):
12 print("{NZE: OTIRATIZ")
13
14 class Guitar(Instrument):
15 def play(self):
16 print("Sfth: EEHEH")
17
18 if __name__ == "__main__":
19 instruments = [Piano(), Guitar()]
20
21 for inst in instruments:
22 inst.play()
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1 class Instrument:

2 def play(self):

3 print("REEEEEFRT"
4

5 def __del__(self):

6 pass

7

8 class Piano(Instrument):

9 def play(self):
10 print("{N2E: OJILOTIE")
11

12 class Guitar(Instrument):

13 def play(self):

14 print("EHfth: KEHH")
15

16 if __pame__ == "__main__":

17 instruments = [Piano(), Guitar()]
18 for inst in instruments:
19 Instrument.play(inst)
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5 BUEIEIABASNE K B N, HAp BSR4 R front == rear , BATHIWIZME A (rear + 1) %
N == front , HIPAXIRFOEEMES: front = (Front + 1) % N, APAXFFRUEEMES: rear = (rear + 1) %
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1 class TreeNode:

2 def __init__(self, val=0, left=None, right=None):
3 self.val = val

4 self.left = left

5 self.right = right
6

7

8

9

from collections import deque

def check(root):

10 if not root:
11 return True
12
13 q = deque()
14 g.append(root)
15 has_null = False
16
17 while q:
18 cur = qg.popleft()
19
20 if not cur:
21 has_null = True
22 else:
23 if has_null:
24 return False
25 g.append(cur.left)
26 g.append(cur.right)
27
28 return True
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1 class TreeNode:

2 def __init__(self, val=0, left=None, right=None):
3 self.val = val

4 self.left = left

5 self.right = right

6

7 def traverse(root):

8 if not root:

9 return

10 traverse(root.left)

11 traverse(root.right)

12 print(root.val, end=" ")

13

14 if __name__ == "__main__":

15 root = TreeNode(1)

16 root.right = TreeNode(2)

17 root.right.left = TreeNode(3)
18

19 print("EFIEHRER: ", end="")
20 traverse(root)
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class Symbol:
def __init__(self, ch=""', freq=0, code='"'):
self.ch = ch
self.freq = freq
self.code = code

class Node:
def __init__(self, w=0, 1=-1, r=-1, sym=-1):
self.w = w
self.l = 1
self.r = r
self.sym = sym

def pop_min_node(nodes, leaf_idx, n, pA, internal_idx, pB):

if pA[0] < n and (pB[O] >= 1len(internal_idx) or nodes[leaf_idx[pA[0]]].w <=
nodes[internal_idx[pB[0]]1].w):
res = leaf_idx[pA[0]]
pA[B] += 1
return res
else:
res = internal_idx[pB[0]]
pB[B] += 1
return res

def dfs_build_codes(u, nodes, sym_list, path):

if v == -1:
return

if nodes[u].sym != -1:
sym_list[nodes[u].sym].code = ''.join(path)
return

path.append('0")

dfs_build_codes(nodes[u].l, nodes, sym_list, path)
path.pop()

path.append('1")

dfs_build_codes(nodes[u].r, nodes, sym_list, path)
path.pop()

def build_huffman_codes(sym_list):
n = len(sym_list)
for sym in sym_list:
sym.code = "'
if n <= 0:
return -1
if n ==
sym_list[0].code = 'O’
return 0
nodes = []
leaf_idx = []
for i in range(n):
leaf_idx.append(len(nodes))
nodes.append(Node(sym_list[i].freq, -1, -1, i))
leaf_idx.sort(key=lambda x: (nodes[x].w, nodes[x].sym))
internal_idx = []
pA = [6]
pB = [0]
for k in range(1, n):
x = pop_min_node(nodes, leaf_idx, n, pA, internal_idx, pB)
y = pop_min_node(nodes, leaf_idx, n, pA, internal_idx, pB)
z = len(nodes)

root = internal_idx[-1] if internal_idx else -1
path = []
dfs_build_codes(root, nodes, sym_list, path)



64 return root

65

66 if __name__ == "__main__":

67 syms = [

68 Symbol('A', 5),

69 Symbol('B', 9),

70 Symbol('C', 12),

71 Symbol('D', 13),

72 Symbol('E', 16),

73 Symbol('F', 45)

74 ]

75 root = build_huffman_codes(syms)

76 print (f'IEREMBET R FR: {root}")

77 for sym in syms:

78 print ("= '{sym.ch}' AZF {sym.freq}): #Hi3 {sym.code}")
OA

1 nodes.append(Node(nodes[x].w + nodes[y]l.w, x, y, -1))

2 internal_idx.append(z)

nodes.append(Node(nodes[x].w + nodes[y]l.w, x, y, 1))

2 internal_idx.append(z)

1 nodes.append(Node(nodes[x-1].w + nodes[yl.w, x, y, 1))

2 internal_idx.append(z)

1 nodes.append(Node(nodes[x+1].w + nodes[y]l.w, x, y, 1))

2 internal_idx.append(z)
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1 class TreeNode:

2 def __init__(self, val=0, left=None, right=None):
3 self.val = val

4 self.left = left

5 self.right = right

6

7 def op(root, x):

8 if not root:

9 return TreeNode(x)
10
11 if X < root.val:
12 root.left = op(root.left, x)
13 else:
14 root.right = op(root.right, x)
15 return root
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1 class TreeNode:
2 def __init__(self, x):
3 self.val = X
4 self.left = None
5 self.right = None
6
7 def dfsl(root):
8 if not root:
9 return
10 temp = []
11 temp.append(root)
12 while temp:
13 node = temp[-1]
14 temp.pop()
15 print(node.val, end=" ")
16 if node.right:
17 temp.append(node.right)
18 if node.left:
19 temp.append(node.left)
20
21 def dfs2(root):
22 if not root:
23 return
24 st = []
25 st.append(root)
26 while st:
27 node = st[-1]
28 st.pop()
29 print(node.val, end=" ")
30 if node.right:
31 st.append(node.right)
32
(O A

if node.left:
st.append(node.left)

O B.
1
2 if node.right:
st.append(node.left)
OcC
1
2 if node.left:

st.append(node.right)
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if node.right:
st.append(node.right)
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1 class TreeNode:
2 def __init__(self, x):
3 self.val = X
4 self.left = None
5 self.right = None
6
7 from collections import deque
8
9 def bfs_find(root, x):
10 if not root:
11 return None
12
13 q = deque()
14 g.append(root)
15
16 while q:
17 cur = g.popleft()
18 if cur.val == x:
19 return cur
20
21
22 return None
23
OA
1
2 g.append(cur.left)
() B.
1 g.append(cur.right)
(Jc
1 if cur.left:
2 g.append(cur.left)
3 if cur.right:
4 g.append(cur.right)
() D.
1 if cur.right:
2 g.append(cur.left)
3 if cur.left:
4 g.append(cur.right)

3138 £ X HEFH (Binary Search Tree, BST) wf, BT SEEAME . 5 FEREE, DINE —@EIE
R () .
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class Node:
def __init__(self, val=0, left=None, right=None):
self.val = val
self.left = left

self.right = right

def find(root, x):

0 NO VT A WN R

while root:
9 if root.val == Xx:
10 return True
11 if x < root.val:
12 root = root.left
13 else:
14 root = root.right
15 return False

) A SRIRHFBL R . V545 A0 O(log n)
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def zero_one_knapsack(items, W):
dp = [B] » (W + 1)
for w, v in items:

1

2

3

4 for j in range(W, w - 1, -1):

5 dp[3] = max(dp[j1, dp[j - w] + v)
6
7

return dp[W]
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class Test:
init_count = 0

1

2

3

4 def __init__(self):

5 Test.init_count += 1
6 print("T ", end="")
7

8

9

def __copy__(self):
print(" (ENMEE, Atk __init__) ", end="")

10 new_obj = Test.__new__(Test)
11 return new_obj

12

13 if __name__ == "__main__":

14 a = Test()

15 import copy

16 b = copy.copy(a)

17
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1 class TreeNode:
2 def __init__(self, val=0, left=None, right=None):
3 self.val = val
4 self.left = left
5 self.right = right
6
7 def count_leaf(root):
8 if not root:
9 return 0
10 if not root.left and not root.right:
11 return 1
12 return count_leaf(root.left) + count_leaf(root.right)
13
14 if __name__ == "__main__":
15 rootl = TreeNode(1)
16 rootl.left = TreeNode(2)
17 rootl.right = TreeNode(3)
18 rootl.left.left = TreeNode(4)
19 rootl.left.right = TreeNode(5)
20 rootl.right.right = TreeNode(6)
21 print (f" =Y 19MHF5 =20 {count_leaf(rootl)}")
22 root2 = TreeNode(1)
23 print (" ZWH209MF 5550 {count_leaf(root2)}") 1
24
25 root3 = None
26 print (f"=SHOMFHAE: {count_leaf(root3)}")
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class TreeNode:
def __init__(self, val=0, left=None, right=None):
self.val = val
self.left = left
self.right = right

def is_bst(root, min_val=float('-inf'), max_val=float('inf')):
if not root:

0 NO VT A WN R

9 return True

10 if root.val <= min_val or root.val >= max_val:

11 return False

12 return is_bst(root.left, min_val, root.val) and is_bst(root.right, root.val, max_val)
13
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B9 IHETT ARG, I 1 RERILE 4 K. FRIMENERNT (FRERRRHT) © cost = [
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315 XERE

X T 40 AR R, PRIIE 2 < n < 16,

XFF 53 4h 20 B A, ORIE fi =4 — Lo
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3.1.6 HEEAF

getint = lambda: map(int, input().split())
getints = lambda: list(getint())

# IRENT R

n = int(input())

# BENTRIETR

f = [0, 0] + getints()

# SN TRIRBIIRA

c = [0] + getints()

9 # centl[ilFZFAPRIBELFHR

10 cnt = [0] * (n + 1)

O N O VI A~ WN B

11 # ans[1]FFRUBRINRTREFN, FESORAT LB FERIIRT REEREBITR

12 ans = [0] * (n + 1)

14 # FH—PRBEZLFHR

15  for i in range(2, n + 1):

16 cnt[f[i]] += 1

17 # BRE—PR, B MBRIXTRFEESEEXIMTR, FiUKRSHN—EER
18  for i in range(n, 0, -1):

19 # MR TRRBETFER, BaBRans[il=c[i]HEEETHRE
20 if cnt[i] == 0:

21 ans[i] = c[i]

22 # I TEREIEEKINE=SET

23 ans[i] = min(ans[i], c[i])

24 ans[f[i]] += ans[il]

25  print(ans[1])
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326 HERAE

1 getint = lambda: map(int, input().split())

2 getints = lambda: list(getint())

3 # BEMRSENME

4 'n, k = getint()

5 # XBHTTIESAN, dpli1FRAREGEHAIER FRIS/NIE

6 # BKIE/9500%500, FrLIWIAIXAKRIEE, FEFREEERE1e10FRR™AHKINE

7 f = [0] + [int(1e18)] * 500 * 500

8  # BEEAREINSRAIE, BR4EINEHLATTEE

9 s=0

10 for i in range(n):

11 # BWAZEMDRIBE NS

12 a, ¢ = getint()

13 s += a

14 # ITERRPREBAR, EAIRNSEURERR, flj-alfif(jlbEREgEH, B5FEf[1-11[j-al5
fli-11[7]

15 for j in range(s, a - 1, -1):

16 f[3]1 = min(f[j1, f[j - al + c)

17

18 # \Hfi1BEFEMERHNREE S

19 ans =0

20 for i in range(s + 1):

21 if f[i] <= k:

22 ans = i

23 print(ans)
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