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Instructions

• This exam is closed-book with one sheet of notes permitted.

• You have 80 minutes to complete the exam.

• There are 4 problems.

• Read each problem carefully before attempting to solve it.

• Consider writing out programs on scratch paper first.

Searching Stacks Modular arith.

& sorting & queues Linked lists & JVM
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2 Stacks and Queues (50 pts)

Consider the following interface to stacks, as introduced in class.

typedef struct stack* stack;
stack s_new(); /* O(1); create new, empty stack */
bool s_empty(stack S); /* O(1); check if stack is empty */
void push(int x, stack S); /* O(1); push element onto stack */
int pop(stack S); /* O(1); pop element from stack */

In these problem you do not need to write annotations, but you are free to do so if you wish. You
may assume that all function arguments of type stack are non-NULL.

Task 1 (10 pts). Write a function rev(stack S, stack D). We require that D is originally empty.
When rev returns, D should contain the elements of S in reverse order, and S should be empty.

void rev(stack S, stack D)
//@requires s_empty(D);
//@ensures s_empty(S);
{

}
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Now we design a new representation of queues. A queue will be a pair of two stacks, in and
out. We always add elements to in and always remove them from out. When necessary, we can
reverse the in queue to obtain out by calling the function you wrote above.

struct queue {
stack in;
stack out;

};
typedef struct queue* queue;

Task 2 (10 pts). Write the enq function.

void enq(queue Q, int x) {

}

Task 3 (10 pts). Write the deq function. Make sure to abort the computation using an appropriate
assert(_,_) statement if deq is called incorrectly.

int deq(queue Q) {

}
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