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It 1s beneficial, however, to keep such types separate, not only for clarity and good
order, but also because each type admits its own special set of allowed operations,

or actions.
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X=X+1;
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int *pl, *p2; int *pl, *p2;
*pl:=44; *pl:=44;
*p2:=99; *p2:=99;
P1:=P2; *pl:=*p2;
Print(*p1,*p2); Print(*p1,*p2);
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(1) do the following N — 1 times:
(1.1) X < I;
(1.2) while X < N do the following:
(1.2.1) if VX 4+ 1] < V[X] then exchange them:;
(1.2.2) X «— X + 1.

How to exchange them?
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Just as the loop 1s a
control structure for describing lengthy processes, so is a vefctor a data structure for
representing lengthy lists of data items.*
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Variable Vector Array
A[l, 1] |item|item| --- fitem
Data item
structure .
item item|item| --- |item iem
X V[1] V[2] --- V[N] tem| »== === item| A[M, N]
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in many applications of vectors and arrays, we do not need the full power provided
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Queue

The point in these special cases 1s
that it 1s worthwhile, at least for reasons of algorithmic clarity, to think of queues
and stacks as being in themselves data structures, rather than being merely special
kinds of lists. We can then use specially devised elementary instructions such as
“add X to queue A,” or “push X on stack S, rather than obscure formulations that
explicitly involve indices.
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tests associated with them for granted. What we are interested in are the ways
algorithms can organize, remember, change, and access collections of data. While
control structures serve to tell the processor where 1t should be going. data structures.
and the operations upon them, organize the data items 1n ways that enable 1t to do
whatever 1t should do when it gets there.
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subroutine second-visit-traversal-of T':
(1) if T is empty then return;

(2) otherwise (i.e., if T is not empty) do the following:
(2.1) call second-visit-traversal-of left(T);
(2.2) output the data element found at the root of 7';
(2.3) call second-visit-traversal-of right(T);

(3) return.
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A0+ ((22-3x4)/2-2x2)x(14-2)/ (A +3))
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(10+((22-3x4)/2-2x2)x((14-2)/(1+3))




5 Left-first traversal;
Third-visit output;

10 22 3 4 x -2 2 2% <]+ 14 2 <1 3 *+ | x




10+ ((22-3x4)/2-2x2)x((14-2)/(1+3))

10 22 3 4 x - 22 2x -/ + 14 2 -1 3 + [ x




Once a person has understood the way variables are used in
programming, he has understood the quintessence of programming.

E. W. Dijkstra
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