· Evaluating a postfix expression using a stack

· while there are tokens

· Get the token

· If token is operand then stack.Add(token)

· else 

· stack.Delete(second)

· stack.Delete(first)

· result = first token second // token is the operator

· stack.Add(result)

· return stack.Top()

· 20 2 * 9 + 14 7 / - 5 3 * +

· 20 and 2 go on top the stack (20, 2)

· when we come across * we pop two items from the stack

· second = 2, first = 20; result = 20 * 2 = 40 goes on stack

· 9 goes on top of the stack (40,9)

· + pop 9 and 40

· second = 9, first = 40; result = 40 + 9 = 49 goes on stack (49)

· 14 and 7 go on stack (49,14,7)

· for division second = 7, first = 14 result = 14 / 7 = 2 goes on stack (49,2)

· - operator: second = 2, first = 49, result = 49 - 2 = 47 goes on stack (47)

· 5 and 3 on stack (47,5,3)

· *: second = 3, first = 5, result = 15 goes on stack (47,15)

· +: second = 15, first = 47, result = 62 (62)

· no more tokens, stack has the answer: 62

· Given an infix expression: Priorities for the operators and parentheses. They make things complicated

· we use stack of operators instead of operands

· Operators have different priorities in stack and outside the stack

Operator
In stack priority
In-coming priority

)
-
-

^
3
3

*,/
2
2

+, -
1
1

(
0
4

while true do


if we are at the end of expression then




print the stack and quit


else



if x is an operand then




print x



else if x = ')' then




while top of the stack is not equal to '(' do





Delete an item from the stack 






and print the item deleted




pop '(' from the stack



else 




while the priority of the item on top of the 






stack is not less than priority of x do





Delete an item from the stack 






and print the item retrieved




push x on the top of the stack

end {while}

· (9*3)/(7+(5*4)) + (9 +72)/3^3

· Output:

· 9 3 * 7 5 4 * + / 9 72 + 3 3 ^ / +

· ( goes on stack [(]

· 9 gets printed, * icp = 2goes on top of ( because in stack priority isp of ( is 0. [(,*]

· 3 gets printed, ) prints out stack as long as (, pops ( without printing it, []

· / goes on stack [/], ( icp=4 goes on stack [/,(]

· 7 print, + goes on top of stack isp of ( is 0 [/,(,+]

· ( isp = 4 [/,(,+,(]

· 5 print, * on stack [/,(,+,(,*]

· 4 print, ) print out until (,  repeat for next ) [/]

· + can’t go on top / pop and print / [+]

· see the board for the rest of the details

· See how the resulting expression was evaluated to 4

Queues

· FIFO. First in First Out

· Insertion and Deletions are all done at the end of the list

· Special list: can be derived from List ADT

· Since the operations are at the end, we should be able to manage them in constant time.

· Deletion is from the head and insertion is to the tail.

· Chain:

· Delete(X): Delete(1,x) O(1)

· Add(x): Insert(Length(),x) O(n)

· Add is more expensive than it needs to be, so we need to rewrite it, by adding another pointer called rear that points to the last element.

· Once you modify the data members, you cannot use the Insert function. We may have to modify the rear pointer when we Delete.

· See the lqueue.h if you want, we will be using our DoubleQueue

· DoubleQueue

· Delete(X): Delete(1,x) O(1)

· Add(x): Insert(Length(),x) O(1)

· Formula based implementation of the list

· If we make front to be the first element, and rear to be the last element.

· Delete(x): Delete(1,x) O(n)

· Add(x): Insert(Length(),x); O(1)

· For stack, we fixed this situation by flipping the ends.

· We can try the same thing

· Delete(x): Delete(Length(),x) O(1)

· Add(x): Insert(1,x); O(n)

· We need a different formula-based implementation

· Circular Arrays

· Logically, these arrays wrap around

· Physically, we still have to use the same arrays that we used before.

· Circular array implementation in Chapter 6.

· Atleast one empty space is left in the array, between first and the last item.

· This helps in distinguishing between queue full and queue empty situation.

· The code is simplified at the expense of a wasted space.

· Another implementation could keep front at the first element and rear at the last element. The isfull and isempty are taken care of by another variable called size.

· The code for this implementation will not be as symmetric as the one in the book, but it would take less memory and will be easier to read.

Machine Shop

· Jobs that need to be processed by several machines

· The program in the book assumes that we have all the jobs in before the shop opens.

· No new jobs are taken in during the operation

· Evaluate how efficient the system is

· Each job has a list of tasks

· Task has a machine number and how much time will be required

· The order is important

· Each machine has a queue and machine needs sometime to changeover from one job to the next

