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arrays, the stack, the queue, and

Data Structures
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the linked list, asc waye to hold data
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The a"ay, the data structure yoa Three P“Shes, a Pop’ a”d a Peek
already have
* Q. Starting from an empty stack, run puch(5),
push(3), push(8), pop(), then peek(). What doec each
* anarray is already a data structure: a fixed number of BT, and what ic lefe.on the stack?
slots, all the same type, reached directly by index
* reaching any slot by its index takes the same effort no @ push(5): the stack holds 5, with 5 on top
matter how big the array is, which is what makes an @ push(S): the stack holds 5, 3, with 3 on top
array fast for Lookup @ push(8): the stack holds 5, 3, 8, with 8 on top
¢ the two structures this chapter adds, the stack and @ POPOi removes and returns 8, the stack is left
the queue, are really just RULES for how items go in holding 5, 3, with 3 now on top
arid come: ougoF A sOReCRER, notinew:storage In @ peek(): returns 3, the fop item, without removing it,
emiElve the stack sHil holds 5, 3
* the syntax for declaring and creating an array is
covered in the Programming in Java review, this stack S " 3 l
chapter only needs the idea of indexed slots
5 0 A £ the stack after the pop, read left to right as botfom to
- [ 3 ][ - ][ ) ][ . top, the highlighted cell ic the current top
Answer
arr[2] reachec index 2, the valve 1, directly, without popQ returns 8, peek() returns 3, and
| walking past the slots before it s the stack ends up holding S then 3
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The stack: last in, first out
* a stack only allows adding and removing at one end,
called the top, so the last item pushed is always the
first item popped
® Javu'sjava.u’ril.Sfack class provides this directly: push
adds an item on top, pop removes and returns the top
item, peek returns the fop item without removing it
* calling pop or peek on an empty stack throws an
exception, so a real program checks the stack is not
empty first
¢ astack of function calls is exactly what backs
recursion: each call pushes a frame, each return pops
one
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