G=ZSP CCFRERNDFRINIE

Grade Examination of Software Programming

C++ N2k
2025 4E 12 H

1 g (825, H304)

ME 12 3 456 7 89 10 11 12 13 14 15

H

X% CCCABBCABB A C B B B

=

U W FX GG . FASCT ERRAL MR, BRI () .
O A EERBH T SCFHE TN 2 25

() B g ZEAAREH VA RE RN . SR R SE B2 2 ple e 14 FH AR
O C. Mzt R EAT LU WA B PR LS5 2 25

() D. L2744 pR KSR 75 B O g oA 45 LA 0 % 5O

238 BTN RS, 2% RE ITIRITIR R S IRIREY o XA T N SRR () Rtk


af://n2
af://n4

1 class Instrument {

2 public:

3 virtual void play() {

4 cout << "ReFEEERE" << endl;

5 }

6

7 virtual ~Instrument() {}

& K

9

10 class Piano : public Instrument {
11 public:

12 void play() override {

13 cout << "§NEE: NTIRATIZ" << endl;
14 1

5%

16

17 class Guitar : public Instrument {
18  public:

19 void play() override {

20 cout << "FHfth: IRIZHY" << endl;
21 1

22}

23

24 int main() {

25 Instrument* instruments[2];
26 instruments[0] = new Piano();
27 instruments[1] = new Guitar();
28

29 for (int 1 = 0; i < 2; ++i) {
30 instruments[i]->play();
31 }

32

33 for (int 1 = 0; i < 3; ++i) {
34 delete instruments[i];

35 1

36 return 0;

37}
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1 class Instrument {

2 public:

3 void play() A

4 cout << "ReFEEERE" << endl;
5 }

6

7 virtual ~Instrument() {}

& K

9

10 class Piano : public Instrument {
11 public:

12 void play() override {

13 cout << "§NEE: NTIRATIZ" << endl;
14 1
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16

17 class Guitar : public Instrument {
18  public:

19 void play() override {

20 cout << "FHfth: IRIZHY" << endl;
21 1

22}

23

24 int main() {

25 Instrument* instruments[2];

26 instruments[0] = new Piano();
27 instruments[1] = new Guitar();
28

29 for (int 1 = 0; i < 2; ++i) {
30 instruments[i]->play();

31 }

32

33 for (int 1 = 0; i < 3; ++i) {
34 delete instruments[i];

35 1

36 return 0;

37}
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550 BITEIRBAII A KR N, A AW 540 front == rear , BAIAINIZAEHR: (rear + 1) %
N == front , HIAX W HIEAIES: front = (front + 1) % N, ANPAXTHI¥EE/ER: rear = (rear + 1) %
N o TEHRBAZIHCEE N = 6, #I4G front = 1, rear = 1, PATHAEFSI: AR, ABK, ABK, HIBA, ABA, ABA,
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3650 DTS check() HTFHM— XRHES R ()

bool check(TreeNode* root) {
if (!root) return true;

1

2

3

4 queue<TreeNodex*> (;

5 g.push(root);

6 bool hasNull = false;

7 while (!qg.empty()) {

8 TreeNode* cur = q.front(); q.pop();

9 if (leur) {
10 hasNull = true;
11 } else {
12 if (hasNull) return false;
13 g.push(cur->left);
14 g.push(cur->right);
15 }
16 }
17 return true;
18 |}
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1 void traverse(TreeNodex root) {
2 if (!root) return;

3 traverse(root->left);

4 traverse(root->right);

5 cout << root->val << " ";

6
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1 struct Symbol {

2 char ch; /=55

3 long long freq; / 1578

4 string code; [ /MR ERD

5 0k

6

7 struct Node {

8 long long w; / /B

9 int 1, r; [ EB%ZF (BRTR) | -1 Tz

10 int sym; /] MHFURFFE TR, WEPRA -1

11 Node(long long _w=0, int _1=-1, int _p=-1, int _sym=-1)

12 sw(w), 1Y, r(Cr), sym(_sym) {}

13}

14

15 // M A(leafIdx) #1 B(internalldx) RIPAEEEG/NI—MHR TR

16 static int PopMinNode(const vector<Node>& nodes,

17 const vector<int>& leafIdx, int n, int& pA,
18 const vector<int>& internalldx, int& pB) {
19 if (pA < n && (pB >= (int)internalldx.size() ||
20 nodes[leafIdx[pAl]l.w <= nodes[internalldx[pB]l]l.w)) {
21 return leafIdx[pA++];
22 1
23 else {
24 return internalldx[pB++];
25 }
26}
27

28 /] DFS &pRf3 (£ 6, B 1)
29 static void DFSBuildCodes(int u, const vector<Node>& nodes, Symbol sym[], string& path) {

30 if (u == -1) return;

31

32 if (nodes[u].sym != -1) { /] HF
33 sym[nodes[u].sym].code = path;

34 return;

35 1

36

37 path.push_back('0"');

38 DFSBuildCodes(nodes[u].1l, nodes, sym, path);
39 path.pop_back();

40

41 path.push_back('1');

42 DFSBuildCodes(nodes[u].r, nodes, sym, path);
43 path.pop_back();

44 |}

45

46 int BuildHuffmanCodes(Symbol sym[], int n) {

47 for (int i = 0; i < n; i++) sym[i].code.clear();
48 if (n <= 0) return -1;

49

50 /] RBE—F/K: YOEmBs "o

51 if (n == 1) {

52 sym[0].code = "0";

53 return 0;

54 }

55

56 vector<Node> nodes;

57 nodes.reserve(2 * n);

58

59 /] 1) BIMFER

60 vector<int> leafIdx(n);

61 for (int i = 0; i < n; i++) {

62 leafIdx[i] = (int)nodes.size();

63 nodes.push_back(Node(sym[i].freq, -1, -1, 1));
64 }
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65

66 /] 2) HFEUEHEF (A BA%Y)
67 sort(leafIdx.begin(), leafIdx.end(),
68 [&](int a, int b) {
69 if (nodes[a]l.w != nodes[b].w) return nodes[a].w < nodes[b].w;
70 return nodes[al.sym < nodes[b]l.sym; // FRE—TF
71 B;
72
73 // B BB (PIEDST s FARRASY)
74 vector<int> internalldx;
75 internalldx.reserve(n);
76
77 int pA = 0, pB = 0;
78
79 // 3) &% n-1 X
80 for (int k = 1; k < n; k++) {
81 int x = PopMinNode(nodes, leafIdx, n, pA, internalldx, pB);
82 int y = PopMinNode(nodes, leafIdx, n, pA, internalldx, pB);
83
84 int z = (int)nodes.size();
85 /] FEHAMESHES
86 1
87
88 int root = internalldx.back();
89
90 // 4) DFS “4pi4wr3
91 string path;
92 DFSBuildCodes(root, nodes, sym, path);
93 return root;
94 |3
(O A

nodes.push_back(Node(nodes[x].w + nodes[yl.w, x, y, -1));
2 internalldx.push_back(z);

1 nodes.push_back(Node(nodes[x].w + nodes[yl.w, x, y, -1));
2 leafIdx.push_back(z);

internalldx.push_back(z);
2 nodes.push_back(Node(nodes[x].w + nodes[yl.w, x, y, x+ty));

1 nodes.push_back(Node(nodes[x].w + nodes[yl.w, X, y, x+y));
2 leafIdx.push_back(z);
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1 TreeNodex op(TreeNode*x root, int x) {
2 if (!root) return new TreeNode(x);
3 if (x < root->val)
4 root->left = op(root->left, x);
5 else
6 root->right = op(root->right, x);
7 return root;
& }

() A&

() B.4fA
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O D. @l
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1 struct TreeNode {

2 int val;

3 TreeNodex left;

4 TreeNode*x right;

5 TreeNode(int x): val(x), left(nullptr), right(nullptr) {}
6

7

8 void dfs(TreeNode*x root) {

9 if (!'root) return;
10 stack<TreeNode*> st;
11 st.push(root);
12 while (!st.empty()) {
13 TreeNode* node = st.top(); st.pop();
14 cout << node->val << " ";
15 if (node->right) st.push(node->right);
16
17 1
18 |}

() A. if (node->left) st.push(node->left);
() B. if (node->left) st.pop(node->left);
() C. if (node->left) st.front(node->left);
() D. if (node->left) st.push(node->right);

1208 e AREE SO CRORUEBCA NI . FIARRHIBRSAEER x B4R, WIRRERAE RN (
) o
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1 struct TreeNode {

2 int val;

3 TreeNode*x left;

4 TreeNode*x right;

5 TreeNode(int x): val(x), left(nullptr), right(nullptr) {}
6

7

8 TreeNodex bfsFind(TreeNode* root, int x) {
9 if (!'root) return nullptr;
10

11 queue<TreeNode*> q;

12 g.push(root);

13

14 while (!g.empty()) {

15 TreeNodex cur = q.front(); q.pop();
16 if (cur->val == x) return cur;

17

18 1

19 return nullptr;
20 |}

() A. g.push(cur);

() B. if (cur->right) g.push(cur->right);

O C.
1 if (cur->left)
2 g.push(cur->left);
3 if (cur->right)
4 g.push(cur->right);
() D.

1 qg.push(cur->left);
2 g.push(cur->right);

138 7E X HEFW (Binary Search Tree, BST) ., fRE T S EEAMIF . 4 P &REE, DT HE—EIE
M () .

1  bool find(Node* root, int x) {

2 while (root) {

3 if (root->val == x) return true;

4 root = (x < root->val) ? root->left : root->right;
5 }

6 return false;

7}

O A BIFHIF, P48 Ologn)

() B BIFHBLT . 5145 8LE O(n)

O C AT 5 4% PR 2
() D. — 5 FTE il — Ui e

1478 01 54 (YR Lk —k) [l 5] l—4ESh SRR O ARRSAN N o TR Sk IERR R (

) )
1 for each item (w, v):
2 for (int § = W; § >= w; --3)
3 dp[j] = max(dp[j], dp[j-w] + v);
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class Test {
public:
Test() { cout << "T "; }
b
int main() {

Test a;

1
2
3
4
5
6
7
8 Test b = a;
9

h
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int countLeaf(TreeNode* root) {
if (!root) return 0;

1

2

3 if (!root->left && !root->right) return 1;

4 return countLeaf(root->left) + countLeaf(root->right);
5

F
S 408 )T IR S P = SORAT TR OR 528
S5 R A B AT T ROR A R
6 fE AP (BST) wr, A GIZEFROZE, INZEE i — s R TR v A di /MBS A5
S 78T TG PRACRE IE A AR SR SCHET (ZE i BT G R R N, A IR A

1 bool isBST(TreeNode* root, int minVal, int maxVal) {
2 if (!'root) return true;

3 if (root->val <= minVal || root->val >= maxVal)
4 return false;

5 return isBST(root->left, minVal, root->val) &&

6 isBST(root->right, root->val, maxVal);
7}
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3.1.6 BERAF

#include <cstdio>
#include <algorithm>

using namespace std;

const int N = 1e5 + 5;

0 NOULUVT A WN R

int n;
9 int f[N], c[N], cnt[N];
10 long long ans[N];

11

12 int main() {

13 scanf("%d", &n);

14 for (int i = 2; i <= n; i++) {
15 scanf("%d", &F[il);

16 cnt[F[i]]++;

17 }

18 for (int i = 1; 1 <= n; i++)
19 scanf("%d", &[il);

20 for (int i = n; 1 >= 1; i--) {
21 if (ent[i] == 0)

22 ans[i] = c[i];

23 ans[i] = min(ans[i], 111 % c[il);
24 ans[f[i]] += ans[il;

25 }

26 printf("%Lld\n", ans[1]);

27 return 0;

28 |}
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#include <cstdio

>

#include <algorithm>

using namespace std;

const int N = 505;
const int oo = 1e9 + 10;

int n, k;
int f[N * NJI;

int main() {

scanf("%d%d", &n, &K);
for (int 4 = 1; i < N * N; i++)
0;

for (int 1 = 1; i <= n; i++) {

scanf("%d%d", &, &c);

f[il = o
int s = 0;
int a, c;
s += a;
for (int
fl31]
}
int ans = 0;
for (int i =

j

0

=s; j>=a;j--)

min(f[j1, f[j - al + c);

;1 < N * N; i++)

if (F[1] <= K)

ans

i;

printf("%d\n", ans);

return 0;
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