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Abstract—The stack is a very special data structure that can
only be inserted and deleted on its side, and is a very special
linear table. It in accordance with the first to go out of the order
of the principle of data storage, that is, first entered the data into
the bottom of the stack, the last entry into the top of the stack,
when the need to read data from the top of the stack to start
output the corresponding data.

Keywords—stack; LIFO; out stack sequence; algorithm; linear
table

l. INTRODUCTION

A stack can also be called a stack, which is a linear table
with certain limits on operations. The limitation is that it only
allows inserts and deletes at one end of the table. The one end
of the insert and delete operation is called the top of the stack,
and the other end is called the bottom of the stack. Inserting
new data into a complete stack is called the entry stack, which
puts the new data on top of the stack data, making this data a
new round of stack top data; deleting data from a stack is called
a stack or a fallback, and it removes the top data from the stack,
making its adjacent data the new stack top data.

The stack is a very special data structure, it can only be
inserted and deleted on its side, is a very special linear table. It
in accordance with the first to go out of the order of the
principle of data storage, that is, first entered the data into the
bottom of the stack, the last entry into the top of the stack,
when the need to read data from the top of the stack to start
output the corresponding data.

Current, the form of the number of sequences needed for
the stack can be solved by converting it into a tree-related
counting problem, which is the number of sequence sequences
that can be summed up by the sequence 1,2,...... n, that is, the
former sequence is listed as 1,2,...... n the number of two forks
that are not of the same type in the is very complex and
difficult to understand. The algorithm for solving the stack
sequence that needs to be used is obtained by means of all the
complete permutations and combinations of the 1,2,...... n,and
the corresponding judgment of such permutations. The time
complexity of this algorithm is the same as that of solving all
the complete permutation combinations, which is slower and
less efficient. a new calculation method is given to improve the
speed and efficiency of the work.

Il.  STACK

A. The Definition of the Stack

Definition: A stack is a class of linear tables that are limited
to inserting data and deleting data in the head of a table. We
need to figure out this idea, we must understand the "stack™ the
original meaning, so as to better grasp its essence. "Stack" is a
place to access items or provide accommodation for tourists ,
the can be named as a stored warehouse, intermediate-
forwarding site, so we drill it into the domain of the computer,
where the data is temporarily accessible, so there is a call to
stack and stack.

The contents of the data in the stack of the first system or
data structure are read and inserted in two different ways. Insert
data is to increase the corresponding data, this operation may
only from the top of the stack, that is, the lowest address as we
need to control the interface to start the corresponding
operation, but read the stack of the corresponding data is
arbitrary and there is no interface restrictions. More and more
people will misunderstand this concept, resulting in the stack
produced a lot of confusion and confusion. However, the stack
in the system in the corresponding architecture of the computer
has also played a leap in the role of communication between
the components of the media space, that is, CPU and memory
interaction hub,CPU It is possible to use a very vivid word to
describe it, that is, the pipeline, the assembly line, only from
the system given our own application and the corresponding
entrance of the stack provided by the program to read and
execute the corresponding instructions. CPU Internal
communication methods need to refer to the introduction of the
concepts of EU and BIU .

The stack is a very special data structure that can only be
inserted and deleted on its side, and is a very special linear
table. It in accordance with the first to go out of the order of the
principle of data storage, that is, first entered the data into the
bottom of the stack, the last entry into the top of the stack,
when the need to read data from the top of the stack to start
output the corresponding data. The stack also has a certain
memory function, in the stack of insert data and delete data
operation behavior, do not need to change the bottom of the
stack pointer variable.

Stacks are very special linear tables that can be used to
insert data and delete data on the same side. You can insert data
and delete data operations on one side is called the top of the
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stack, the other side is called the stack bottom, the bottom of
the stack is fixed, and the top of the stack began to change, the
number of data in the stack if zero is called an empty stack.
Inserting data is generally referred to as the data stack, and
deleting data is called a data fallback stack or data stack. Stacks
are also referred to as after entering first out of the table. Stacks
can also be used to store the corresponding breakpoints when
the function needs to be invoked, and to use the corresponding
stack when doing recursion.

In the corresponding computer system, the stack is a
dynamic memory space with the attribute mentioned above.
The program that you write can press the inserted data into the
stack, and you can delete the data from the top of the stack.
Stack plays a very important role in the running of the program
being written. The most important thing is that the stack holds
some maintenance information that a function needs to be
called, which is often called a stack frame or a record called an
activity. The frame general situation of the stack can contain
the following several aspects:

e The return address
corresponding parameter

of the function and the

e Temporary variables: non-static Local variables that
contain functions and other temporary variables that
are automatically generated by the compiler.

B. The Nature of the Stack

To facilitate its analysis, the problem to be studied is
understood as a given sequence sequence (1,2,...,n), and the
corresponding sequence of all stacks is output, that is, the stack
sequence after the combination is completely arranged. When
the stack size is not limited, according to the corresponding
characteristics of the stack description, in fact, it is easier to get
stack of the sequence needs to meet what nature.

e Nature 1: If the size of the stack is not constrained by
the corresponding constraint, the sequence s1 s2 ... sn
is a fully arranged combination of (1,2,......, n), then sl
s2 ... sn For the corresponding sequence of stacks, the
necessary and sufficient condition is to sort the
descending order of any si behind it and smaller than it.

If the size of the stack is subject to the appropriate
restrictions and constraints, that is, the size of the stack m is
less than the length of the sequence to enter the stack n , the
sequence of the stack must first meet the nature of 1, Then,
when the stack size is subject to the corresponding restrictions
and constraints on the stack of the corresponding requirements
of the sequence. Columns such as we need to have a length of
n=5 into the stack of the sequence 1 2 3 4 5, the size of the
stack m=3, when the first stack of the sequence can not exceed
the elements of the data 3, That is, the first digit of the stack
sequence is less than or equal to 3, that is, cannot be greater
than 3, and the second must be equal to 4, not greater than 4.
Normally, the first digit is less than or equal to m , the second
is less than or equal to m+1, and so on, until the sequence of
the stack is n-m bit is less than or equal to n-1 The time.
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e Nature 2: If the size of the stack is subject to the
corresponding restrictions and constraints, that is, the
size of the stack m is smaller than the length of its
stack sequence n , the sequence s1s2 ... snis ( 1,2,......,
n), the s1 s2 ... sn is called a sufficient and necessary
condition for the stack sequence to satisfy the nature 1,
and the first J bit of the sequence is less than or equal
to m+ J-1.

C. AValid Stack Sequence Algorithm

Our premise is to enter the stack must be in a certain order
into the stack, columns such as 1,2,3,4,5 in the order to enter
the stack, If the first stack of data is 5, we necessarily need the
sequence of advanced stacks to be 1,2,3,4,5, Then this
sequence is on the stack, so that the first stack of data is 5, no
other data can be entered into the stack, so the stack needs to be
out in order, so the order of the stack is 5,4, 3,2,1 .

If the order of the stacks is 4,5,3,2,1 , then we need to
analyze the first one out of 4 . We have to first enter the stack
for 1,2,3,4 , and then stack the 4 . Then let 5 go into the stack,
and then press 5,3,2,1 in the order of the stack.

Also if the order of the stack is 4,3,5,2,1 or 4,3,2 ,1,5, you
also need to first enter the 1,2,3,4 order into the stack, and then
4,3 output Stack, if this is the previous stack sequence, let 5
enter the stack, and then 5,2,1 output Stack, if the subsequent
stack sequence will be 2,1 output stack, and then let 5 Enter the
stack, then the 5 output Stack, This will give us the stack
sequence we envisioned above.

We can use the following methods to determine:

If the order into the stack is 12345, given a sequence of
stacks, such as 35421, it is a legitimate sequence. Because for
any number of sequences in the stack data, all the numbers
behind it, which are smaller than it, must be in descending
order.

Like what:

If the sequence of stacks is 51234, obviously it does not
meet the requirements given above, because for 5 , the sort
sequence of the number smaller than the5 is a sequential
sequence of 1234. So it's not a legitimate stack sequence.

If the sequence of the stack is 41532, it is also an illegal
stack sequence, because 4 is followed by a smaller 1,3,2 than a
descending sort sequence.

This approach is a very simple and effective way to
eliminate the wrong stack sequences.

If the input sequence of the stack is 1,2,3,...,n, the design
algorithm will find all possible stack sequences, that is, the
entire stack sequence.

Assuming n = 5, the stack sequence may have 12 345,12
354,15432,and14532andsoon

If you use a recursive method to do this, the main idea is:
from 1 to n input, each number may only correspond to two
operations, one is into the stack operation, the other is the
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operation of data stack, we use a stack to save the data into the
stack, An array stores data from the stack.

D. Solution for Stack Sequence Problem In data Structure

Solving the problem of stack sequence with elimination
method

We can also use the combinatorial knowledge in
mathematics to solve this problem, in the real use is not simply
need this kind of knowledge, but also need to engage a lot of
simple mathematical problem solving skills, such as exclusion.

In the problem of stack sequence, when the value of n is
large, there is a very large number of combination results, we
can first list some of the relatively simple sequence
combinations, and then use a certain calculation formula to

calculate the n data may appear when the combination of series.

But the combination of these series is not necessarily meet our
requirements, the need to meet the stack of advanced to go out
after the principle of the line. Specific analysis can be done
through a one by one arrangement:

When n=1, there is only one sequence of permutations and
combinations, that is, 1, and the sequence number of the stack
is only one; when n=3, there is a different arrangement, that is,
123, 213,231,321,132 ,312, in which 312 The combination of
this way is not in line with the stack of the first to go out of the
principle, it can be excluded, so the actual stack number of the
sequence has 5 different order, then the number of the stack
sequence is less than the number of permutations and
combinations.

After enumerating through the above sequence, we can
draw a simpler two conclusions: (1) The number of stack
sequences is less than or equal to the total number of stack
sequence combinations; (2) when a larger array is encountered,
the entire sequence is usually rendered in descending order.

IIl.  SOLUTION ANALYSIS

A. Topic Description

P0j1363 This topic is simulated into the stack and out of the
stack of the process, will be 1, 2, ..., N into the stack, the results
of a stack of many kinds, input a set of data sequences to
determine whether this set of data sequence to meet the results
of a group of stacks.

B. The Idea of Solving Problems

The station platform as a corresponding stack, in the order
of 1-n to traverse the original order of the train, that is, the
order into the stack. If the number of the train on the top of the

stack and the number of outbound numbers we give are ordered.

We compare the number of the departing station with the
number we give, when the train is out of the stack, and then all
the trains that meet the outbound numbers are left on the stack,
otherwise we will always be in the stack state. The final check
of the input train number order is not all out of the stack. If the
stack is out, the output is Yes, otherwise the output is No.
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C. Code Analysis

e Establish two arrays X,y, by topic given n<1000 you
can define the size of an array to be 1005 , a train
number sequence to stack , and another stores the train
number sequence of stacks.

e reads the value of n, and the first for loop stores the
number sequence of the stack train in the y Array,
preparing for a subsequent test to satisfy one of the
stack sequences. The second for loop controls the train
number sequence to check for conditions and enters
The while loop when I controls the size of the number
and satisfies x[m]==y[j] , where while the loop
controls the flow of data entered, the first if statement,
when m>0, controls m minus reduction to control X[m]
Changes in the movement and size of the array in the
loop, and when m<=0 is assigned to M[x] , the
assignment is 0, and on m minus ,the makes it normal
to jump out of the loop when m = 0, without the state
of the dead loop, and then J Gaga is to control the
movement and size of the data in the YT[j] in the loop,
and the second if statement, when M==-1 executes an
action that jumps out of the while Loop , and the goes
to the second for loop to continue executing the
program, Until the For loop executes, jumps out, enters
the last if statement, and determines the size of the J
and N if J and N such as large description of the input
train number sequence satisfies the condition, is one of
the stack sequence, output Yes, otherwise output No.

o the size of the for x,y array range, because the topic is
given a n<1000, so it is defined directly as an integer
array and the range size is positioned 1005, many 5 is
intended to prevent accidental occurrences.

X[m],yli] control the input data against the data that can be
derived from the stack, and continue to run if the condition is
met, otherwise the value of the last for loop until the end,X[m]
is continuously valued by I , which can improve productivity,
Make the program more simple and clear.

D. Diagram and TABLE
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FIGURE I. RUNNING TIME
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TABLE I. DATA TERMS & RUNNING TIME
Data terms 100 1000 10000 | 100000 | 1000000
Running time 0.52 0.55 0.63 0.78 1.00

It is clear from the chart that, as data items continue to grow,
the time spent on computers is growing.

E. Code Fragments

if (flag)// The premise is reasonable to judge, if it has
been unreasonable read-only such as data, do not judge

{

if (stack len!'= 0 && stack[stack_len-1] = tmp)// if the
stack is not empty and the next stack number is the same
as the read number, the stack

{
--stack_len;
last = tmp;
max>?=last;
}

else if (tmp > last)// If the number read is larger than the
maximum number of the stack, the number before the
number is read into the stack, which is the number as a
stack number

{
for (inti = max+1i<tmp; ++i) {
stack[stack_len++] =i;
}
max = last = tmp;
}

else// If none of the above two conditions are met, this
sequence does not satisfy the requirement

{
flag = 0;

IV. CONSIDERATIONS

e Note which variables require global variable naming,
and which variables only require local variable naming;

e When data is defined, some variables must be
initialized for definition, or the program may complain.

e Looping statements are best enclosed in parentheses to
avoid unnecessary hassles by having more or less
parentheses.

e Try to set variable names with simple word letters.
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V. SUMMARY

Stack is a abstract data type, abstract data type and data
structure based on the principle of last in first out(LIFO).
Considered as a linear data structure, or more abstractly a
sequential collection, the push and pop operations occur only at
one end of the structure, referred to as the top of the stack. This
makes it possible to implement a stack as a singly linked list
and a pointer to the top element. A stack may be implemented
to have a bounded capacity. If the stack is full and does not
contain enough space to accept an entity to be pushed, the stack
is then considered to be in an overflow state. The pop operation
removes an item from the top of the stack. Stacks are widely
used in real life, such as bullet clips, process management of
operating systems, and so on.
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