Data Structure Final Review

RandomStar in 2020.01
Chapter 1 Introduction and Algorithm Analysis
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int MaxSubsequencesum(int A[],int N) {
int ThisSum = 0,MaxSum = 0,7j;
for(j = 0; j < N; j++) {
Thissum += A[j];
if(ThisSum > MaxSum)
MaxSum = ThisSum;
else if(ThisSum < 0)
Thissum = 0;
3

return Maxsum;

Chapter 2 Linked List, Stacks and Queues
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2.1.1 Array List
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List BubbleSort(List L)

{
if(L->Next == NULL || L->Next->Next == NULL)
return L;
List p = L;
whiTe(p->Next->Next != NULL) {
if(p->Next->key > p->Next->Next->Key) {
List q = p->Next;
p->Next = gq->Next;
gq->Next = p->Next->Next;
p->Next->Next = (;
}
}
}
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3.2 Z X # Binary Tree
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void Preorder(Tree T)

{
if(T == NULL) return;
printf("%d ",T->value);
Preorder(T->Left);
Preorder(T->Right);

}

void InOrder(Tree T)

{
if(T == NULL) return;
InOorder(T->Left);
printf("%d ",T->value);
Inorder(T->Right);

}

void PostOrder(Tree T)

{
if(T == NULL) return;
Postorder(T->Left);
PostOrder(T->Right);
printf("%d ",T->value);
}
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Chapter 4: Heaps(Priority Queues)
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void Insert(PriorityHeap H, int X) {

int 1i;

if(IsFull(H) == 1) return;

else {
H->size++;
for(i = H->size; H->Elements[i/2] > X; i=i/2)

H->Elements[i] = H->Elements[i/2];

H->Element[i]=X;
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int DeleteMin(PriorityHeap H)

{
int i, child, Min, Last;
if (IsEmpty(H) == 1)
return H->Element[0];
else
{
Min = H->Element[1];
Last = H->Element[H->size--];
for (i =1; 2 * 1 <= H->size; i = child)
{
child = i * 2;
if (child != H->size &% H->Element[child + 1] < H-
>Element[child])
child++;
if (Last > H->Element[child])
H->Elements[i] = H->Elements[child];
else
break;
3
H->Elements[i] = Last;
return Min;
}
}
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Chapter 5: Disjoint Set
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void Union(DisjSet S,int rootl,int root 2)

{
S[rootl]=root2;

int Find(DisjSet S,int X)

{
while(s[x] > 0)
X = S[X];
return X;
}
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int Find(Disjset S, int X)
{
if(S[X] <= 0) return X;
else return S[X] = Find(S,S[X1);
}
//Another Method
int Find(DisjSet S, int X)

{
int root,train,lead;
for(root = X, S[root] > 0;X = S[root]);
for(trail = X; trail != root;trail = lead)
{
lead = S[traill;
S[trail] = root;
}
return root;
}
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void Union(DisjSet S,int rootl,int root 2)

{
if(s[rootl] <= S[root2]) //rootl is larger
{
S[rootl] += S[root2];
S[root2] = rootl; //insert root2 to root 1
} else {
S[root2] += S[rootl];
S[rootl] = root2;
}
}

Chpater 6: Graph
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#define INF 123456789
int TopNum[Max];
void TopSort(Graph G)
{
int Q[Max], rear, front, counter;
rear = 0;
front = 0;
counter = 0;
int v, w, i, Jj;
//Find the head vertices
for (v = 0; v < G->Nv; V++)
{
if (Indegree[v] == 0)
Q[rear++] = v;
}
while (rear - front != 0)

{
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18 v = Q[front++];

19 TopNum[v] = ++counter;

20 for (w=0; w < G->nVv; W++)
21 {

22 if (GLv][w] !'= INF)

23 {

24 Indegree[w]--;

25 if (Indegree[w] == 0)
26 Qlrear++] = w;

27 }

28 }

29 }

30 if (counter != G->Nv)

31 return; // The graph has a circle
32}

6.3 B JH % 12 H 1% Dijkstra Algorithm
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1  void Dijkstra(MGraph Graph, int dist[], Vertex S)

2| {

3 //count[MAX] means the number of shortest paths,count[S]=1;
4 int visit[max] = {03}, i, j;

5 int n = Graph->Nv;

6 for (i =0; i < n; i++)

7 dist[i] = INF;

8 dist[Ss] = 0;

9 for (;3)
10 {
11 int u = -1, v, min = INF;
12 for (i =0; 1 < n; i+4+)
13 {
14 if (dist[i] < min && visit[i] == 0)
15 {
16 min = dist[i];
17 u=1;
18 }
19 }
20 if (u == -1
21 break;
22 visit[u] = 1;
23 for (v =0; v < n; v++)
24 {
25 if (Graph->G[u]l[v] < INF && visit[v] == 0)
26 {
27 if (dist[v] > dist[u] + Graph->G[u][v])
28 dist[v] = dist[u] + Graph->G[u][v];
29 //count[v]=count[u];

30 //path[v]=u;
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31 //if(dist[v]==dist[u]+Graph->G[u][v])

32 //count[v]+=count[u];
33 }

34 }

35 }

36 for (i =0; 1 < n; i++)

37 if (dist[i] == INF)

38 dist[i] = -1;

39 | }
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1 int minlen=INF;
2 int maxflow(int s,int e,int n)
314
4 int i,result=0;
5 while(1)
6 {
7 if(search(s,e,n)==0)
8 return result;
9 for(i=e;il=s;i=pre[i])
10 if(G[pre[i]l]l[i]l<minlen)
11 minlen=G[pre[i]][i];
12 for(i=e;il=s;i=pre[i])
13 {
14 G[pre[i]][i]l-=minlen;
15 G[i]l[pre[i]l]l+=minTlen;
16 }
17 result+=minlen;
18 }
19 return result;
20}
21
22 1int search(int s,int e,int n)
23 | {
24 int v,i;
25 rear=0;
26 front=0;
27 memset(visit,0,sizeof(visit));
28 gLrear]=s;
29 rear++;
30 visit[s]=1;
31 while(rear-front!=0)
32 {
33 v=q[front];

34 front++;
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for(i=0;i<n;i++)
{
ifCvisit[i]==0&&G[Vv][i]!=0)
{
gqlrear]=i;
rear++;
visit[i]=1;
pre[i]=v;
if(i==e){
return 1;

}

return 0;
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void DFS(Vertex v)

{
visit[v]=1;
int w;
for(w=0;w<n;w++) {
if(visit[w] == 0 && G[v][u] < INF)
DFS(w) ;
}
}
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void ListComponents(Graph G)

{
for each v in G
if(visit[v]==0) {
DFS(V);
printf("\n");
}
}
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o If e isthe only shortest edge in the weighted graph G, then e must be in the minimum
spanning tree of G.

o Ifthe BFS sequence of agraphis 1 2 3 4 ... and if there is an edge between vertices 1
and 4, then there must be an edge between the vertices 1 and 3.
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o Inadirected graph G with at least two vertices, if DFS from any vertex can visit every other
vertices, then the topological order must NOT exist.

o Suppose that a graph is represented by an adjacency matrix. If there exist non-zero entries
in the matrix, yet all the entries below the diagonal are zeros, then this graph must be a
directed graph.
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e Kruskal's algorithm is to grow the minimum spanning tree by adding one edge, and thus an
associated vertex, to the tree in each stage. (FALSE)

o XTHINZIHEHF

o If a graph has a topological sequence, then its adjacency matrix must be triangular.
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o If Vi precedes Vj in a topological sequence, then there must be a path from Vi to Vj.

= ), A—ER
o If the adjacency matrix is triangular, then the corresponding directed graph must have a
unique topological sequence.

= GEH), RTRAZEH Sl
o In a DAG, if for any pair of distinct vertices Vi and Vj, there is a path either from Vi to V**j
or from Vj to Vi, then the DAG must have a unique topological sequence.
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Chapter 7: Sort
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void InsertionSort(int a[], int n)

{
int j, p, tmp;
for (p = 1; p < n; p++)
{
tmp = alp];
for (3 =p; j >0 &% a[j - 1] > tmp; j--)
aljl = alj - 11;
alj] = tmp;
3
}
7.2 IR HEF
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void Shellsort(int a[], int n)
{

int i, j, increment, tmp;


af://n517
af://n518
af://n530

4 for (increment = n / 2; increment > 0; increment /= 2)
5 {
6 for (i = increment; i < n; i++)
7 {
8 tmp = ali];
9 for (j = i; j >= increment; j -= increment)
10 {
11 if (tmp < a[j - increment])
12 {
13 a[j] = a[j - increment];
14 }
15 else
16 break;
17 }
18 al[jl = tmp;
19 }
20 }
21  }
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1  #define leftchild(i) (2 * (i) + 1)
2 //different from traditonal heap,a[] start from index 0;
3 void Percbown(int a[], int i, int n)
A8
5 int child, tmp;
6 for (tmp = a[i]; leftchild(i) < n; i = child)
7 {
8 child = Teftchild(i);
9 if (child !'= n - 1 & a[child + 1] > a[child])
10 child++;
11 if (al[child] > tmp)
12 al[i] = a[child];
13 else
14 break;
15 }
16 a[i] = tmp;
17  }
18
19 void HeapSort(int a[], int n)
20 {
21 int i;
22 for (i =n/ 2; i >=0; i--) //build heap
23 Precbown(a, i, n);
24 for (i =n-1; 1> 0; i--)
25 {
26 int t = a[0];
27 af[0] = a[il;
28 a[i] = t;
29 Percbown(a, 0, i);
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void MSort(int a[], int tmp[], int Teft, int right)

{
int center = (left + right) / 2;
if (left < right)
{
MSort(a, tmp, left, center);
Msort(a, tmp, center + 1, right);
Merge(a, tmp, left, center + 1, right);
}
}

void MergeSort(int a, int n)

{
int tmp[Max];
Msort(a, tmp, O, n - 1);
//need 0(n) extra space
}

void Merge(int a[], int tmp[], int Tpos, int rpos, int rightend)
{
int i, leftend, num, tmppos;
Teftend = rpos - 1;
tmppos = 1pos;
num = rightend - Tpos + 1;
while (Ipos <= Teftend && rpos <= rightend)
{
if (a[lpos] <= al[rpos])
tmp[tmppos++] = a[lpos++];
else

tmp[tmppos++] a[rpos++];

}

while (Tpos <= Teftend)
tmp[tmppos++] = a[lpos++];

while (rpos <= rightend)
tmp[tmppos++] = a[rpos++];

for (i = 0; i < num; i++, rightend--)
a[rightend] = tmp[rightend];

o PRSI A

void merge_pass(ElementType Tist[], ElementType sorted[], int N, int
length);

void merge_sort(ElementType Tist[], int N)

{
ElementType extra[MAXN]; /* the extra space required */

int length = 1; /* current length of sublist being merged *
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while (Tength < N)

{
merge_pass(list, extra, N, length); /* merge Tist into extra */
output(extra, N);
Tength *= 2;
merge_pass(extra, list, N, length); /* merge extra back to Tist */
output(list, N);
Tength *= 2;

void merge_pass(ElementType Tist[], ElementType sorted[], int N, int

Tength)

{
int i, j;
for (i = 0; i < N; i += 2 * Tlength)
{

int x, y, z;

X =1;

y = i + length;

z = X;

while (x < i + length & y < i + 2 * length & x < n & y < n)

{
if (ist[x] < Tistly]l)
sorted[z++] = Tist[x++];
else
sorted[z++] = list[y++];
3

if (x < i + length)
while (x < i + Tength)
sorted[z++] = Tist[x++];
if (y <1 + 2 * length)
while (y < i + 2 * Tength)
sorted[z++] = Tlist[y++];
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int median3(int a[], int Teft, int right)
{
int center = (left + right) / 2;
if (a[left] > center)
swap(a[left], a[center]);
if (a[left] > al[right])
swap(a[left], al[right]);
if (a[center] > a[right])
swap(al[right], a[center]);
//these steps makes a[left]<=a[center]<=a[right]
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11 swap(al[center], a[right - 1]) //hide pivot

12 //only need to sort a[left+1]~ a[right-2]
13 return alright - 1];
14  }

15

16  void Qsort(int a[], int Teft, int right)
17 | {

18 int i, j, pivot;

19 pivot = median3(a, left, right);
20 i = left, j = right - 1;
21 while (1)

22 {

23 while (a[++i] < pivot)
24 {

25 }

26 while (a[--j] > pivot)
27 {

28 }

29 if (< )

30 swap(al[i]l, al[jil);
31 else

32 break;

33 }

34 swap(al[i], a[right - 11);
35 Qsort(a, left, i - 1);

36 Qsort(a, i + 1, right);

37  }

38

39 wvoid QuickSsort(int a[], int n)
40 | {

41 Qsort(a, 0, n - 1);

42 | }
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Chapter 8: Hash
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identifier density =n/T

loading density A = n/sb
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