Stack

· Stack definition: A stack is a datat structure of ordered items such that items can be inserted and removed only at one end (calles the top).
· LIFO: a stack is a last-in-first-out data structure. Item are taken out of the stack in the reverse order of their insertion.

· Implementation: Stack、linked list

· Example 1: Check for Balanced parentheses

· Example 2: Calculator

Stack-empty(s)

1. if top[s]=0

2.   then return true

3.   else return false

push(s,x)

1. top[s](top[s]+1

2. s[top[s]](x

pop(s)

1. if stack-empty(s)

2.   then error “underflow”
3.   else top[s](top[s]-1

4.      return s[top[s]+1]

queue
· A queue is a data structure of ordered items such that items can be inserted only at one end (called the rear) and removed at ther end (called the front). The item at the front end of the queue is called the first item.

· FIFO: a queue is a first-in-first-out data structure. Items are taken out of the queue in the same order that they were put into the queue.

· A queue can be used to buffer data that is being sent from a fast computer component to a slower component.

enqueue(q,x)

1. q[tail[q]](x

2. if tail[q]=length[q]

3.   then tail[q](1

4.   else tail[q](tail[q]+1

dequeue(q)

1. x(q[head[q]]

2. if head[q]=length[q]

3.   then head[q](1

4.   else head[q](head[q]+1

5. return x

linked list

· A linkes list is a sequence of elements arranged one after another, with each element connected to the next element by a “link”.

list-search(l,k)

1. x(head[l]

2. while x<>nil and key[x]<>k

3.     do x(next[x]

4. return x

list-insert(l,x)

1. next[x](head[l]

2. if head[l]<>nil

3.   then prev[head[l]](x

4. head[l](x

5. prev[x](nil

list-delete(l,x)

1. if prev[x]<>nil

2.   then next[prev[x]](next[x]

3.   else head[l](next[x]

4. if next[x]<>nil

5.   then prev[next[x]](prev[x]

list-delete(l,x)

1. next[prev[x]](next[x]

2. prev[next[x]](prev[x]

list-search(l,k)

1. x(next[nil[l]]

2. while x<>nil[l] and key[x]<>k

3.    do x(next[x]

4. return x

list-insert(l,x)

1. next[x](next[nil[l]]

2. prev[next[nil[l]]](x

3. next[nil[l]](x

4. prev[x](nil[l]
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