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Abstract. In competitive programming, efficiently handling input is a crucial skill,
particularly in Python, where input operations can impact execution time and overall performance.
This paper explores essential input methods and conversion functions in Python, highlighting their
significance in competitive programming contexts. Beginning with the input() function, the paper
demonstrates common techniques for reading and managing data types such as integers, floats,
strings, and Booleans. It explains why data type conversion is often necessary, especially for
performing arithmetic operations on user inputs. Additionally, this study covers the use of map() with
input().split() to process multiple values on a single line efficiently, followed by insights into list
handling and the list() function for organizing and accessing data. Practical examples are provided to
illustrate the benefits of each method. By mastering these techniques, competitive programmers can
enhance code efficiency, readability, and adaptability to time constraints commonly found in
programming competitions. Understanding the nuances of Python’s data handling can help
programmers avoid common pitfalls that lead to slower code execution or runtime errors, particularly
in time-sensitive contexts. Furthermore, the paper emphasizes how input processing strategies can
reduce complexity, allowing programmers to focus on solving core algorithmic challenges rather than
managing cumbersome input operations. The methods discussed are adaptable across various
programming tasks, from simple exercises to more advanced problem sets. This paper is a valuable
resource for programmers aiming to refine their input-handling skills and maximize Python’s
potential in competitive settings.

Keywords: competitive programming, Python input methods, input() function, data type
conversion, map() function, input().split(), list handling, code efficiency.

Introduction

Competitive programming has significantly evolved since its beginnings, which can be traced
back to algorithmic challenges in academic environments during the 1970s and 1980s. The field
gained broader popularity in the 1990s with international contests like the ACM International
Collegiate Programming Contest (ICPC) and the rise of online platforms such as Codeforces,
AtCoder, and LeetCode. These platforms not only made competitive programming accessible to a
global audience but also established it as a recognized skill set, particularly valuable in technology
and engineering roles [1, 2].

As competitive programming grew, so did the variety of programming languages used, with
Python quickly becoming one of the most popular choices due to its readability and versatility.
Python's simplicity makes it ideal for beginners, while its rich standard library and flexibility provide
the depth needed for more complex challenges. This paper explores Python's unique advantages in
efficiently handling inputs, which is essential for competitive programming.

To support learning in competitive programming, several resources are particularly beneficial.
"Competitive Programming" by Steven Halim and Felix Halim, along with "Programming
Challenges" by Steven Skiena and Miguel Revilla, provide foundational insights into key algorithmic
techniques and problem-solving approaches relevant to contests. For those specifically focused on
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Python, "Python for Data Analysis" by Wes McKinney and "Fluent Python" by Luciano Ramalho
explore Python's strengths, covering essential syntax, libraries, and performance considerations.
Together, these resources create a well-rounded foundation for both competitive programming and
proficiency in Python.

The benefits of understanding the content of this paper are multifaceted for learners. By
mastering Python’s input methods and data handling techniques, participants in competitive
programming can write cleaner and more efficient code, which reduces execution time—a crucial
factor in competitions. Moreover, these skills are transferable to real-world applications where
efficiency and readability are highly valued. By mastering input methods, learners can sharpen their
problem-solving abilities and enhance their adaptability, an essential trait in both academic and
professional programming environments. Consequently, this paper serves as a practical guide to one
of Python’s core competencies within competitive programming, empowering learners to optimize
their code and perform with greater confidence in contests [3,4].

Research methods and materials

Input methods in competitive programming using Python

In programming olympiads, after finding a solution in a paper, the important thing is to find a
way to get input. In competitive programming, the ability to handle inputs quickly and efficiently can
often make the difference between a successful solution and a time-out error. Python is a popular
choice among competitive programmers due to its readability and simplicity. However, Python’s
simplicity doesn't always equate to speed, and input handling is a crucial area where Python
programmers need to be strategic to maximize efficiency. In this paper, we’ll explore various input
methods in Python, focusing on common functions, data types, and structures essential for
competitive programming.

The input() Function

One of the most fundamental input methods in Python is the input() function. This function
reads a line of input from the standard input (usually the keyboard) and returns it as a string. For
example:

data = input()

In this example, data will hold the string entered by the user. If the user types "5", then data
will store "5" as a string. This is essential because most competitive programming platforms provide
input data as strings, so this method serves as the basis for almost all input handling in Python.

The input() function alone is sufficient for simple programs or single-line inputs. However, in
competitive programming, inputs are often multi-line, or they need to be converted to other data types
(like integers or floats) for processing. Therefore, input() is often paired with other functions to handle
a variety of scenarios.

Data Types and Conversion Functions

One of the first things competitive programmers need to learn about input() is that it always
returns a string, regardless of what is entered. This can be limiting, especially when working with
numerical data. For instance, if a user enters the number "42" and you store it using data = input(),
data will contain the string "42", not the integer 42. If you attempt to add data + 1, Python will raise
a TypeError because it cannot add a string to an integer.

To overcome this, we need to convert input data into the appropriate type before performing
operations on it. Python provides several built-in functions for type conversion:

int(): Converts a string or float to an integer.

float(): Converts a string or integer to a floating-point number.

str(): Converts a number or other data type to a string.

bool(): Converts a value to a Boolean (True or False) [5,6].

Each of these functions plays an essential role in competitive programming. Let’s explore
them in more detail:

int(): The int() function is commonly used to convert a string to an integer. For example:

number = int(input())
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If the user inputs "5", then number will hold the integer 5, allowing arithmetic operations.
Integer conversion is often necessary because most mathematical operations, loops, and array indices
require integers.

float(): In some competitive programming problems, data may require floating-point
precision, especially in cases where measurements or real numbers are involved. For instance:

value = float(input())

Ifthe input is "5.67", then value will be 5.67 as a float, allowing precise calculations. Floating-
point numbers are necessary for handling non-integer values, especially when dealing with divisions,
percentages, and scientific calculations.

str(): While str() is not as commonly used in competitive programming (since input is already
a string), it can be useful for converting non-string data types into strings for output or concatenation.
For example:

result = str(42) + " is the answer."

This can be helpful when preparing formatted output or concatenating numbers with strings.

bool(): The bool() function is less commonly used for direct input, but it can convert values
to True or False. For instance:

is_valid = bool(int(input()))

Here, if the user enters 1, is_valid will be True. If the user enters 0, it will be False. This can
be useful for binary flags or toggling states.

In competitive programming, it is crucial to effectively utilize type conversion functions to
guarantee that the data is appropriately suited for the operations at hand. When programmers properly
convert data types, they minimize the risk of encountering errors or producing unexpected results
during their calculations. This attention to detail is not just a matter of accuracy, but it can also be a
deciding factor in their success; mismanaging data types may lead to significant errors that could
potentially result in disqualification from competitions. Therefore, having a thorough understanding
of how to handle data types is essential for any serious competitor in the field.

Example Exercises: Basic Input and Conversion

Consider a problem that requires reading an integer, performing a calculation, and printing the
result. The problem could look like this:

Problem Statement: Read an integer N from input, calculate N * 2, and output the result.

Solution:

N = int(input())

result = N * 2

print(result)

In this example, the function “int(input())" is utilized to take user input and convert it from a
string format into an integer format. This conversion is crucial because it allows mathematical
operations, such as multiplication, to be performed correctly. If we were to skip the conversion and
simply use the input directly, the variable ‘N’ would be treated as a string. Consequently, if we
attempted an operation like ‘N * 2’ instead of obtaining a numerical result, we would end up with
the string being repeated. For instance, if the user enters "5" and we multiply it by 2 without
converting it to an integer, the operation would produce "55" rather than the expected numeric result
of 10. Therefore, ensuring that the input is converted into an integer is essential for performing
accurate arithmetic calculations.

Using map() with input().split() for Multiple Inputs

In competitive programming, it's common to read multiple values on a single line, especially
when working with arrays or matrices. To handle this, programmers often use input().split() combined
with map().

The input().split() method reads a line of input and splits it into a list of strings based on
whitespace. For instance:

data = input().split()

If the user enters "5 10 15", data will be ["5", "10", "15"], a list of strings. To convert these
into integers, we use map():
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numbers = list(map(int, input().split()))

In this particular scenario, the expression ‘map(int, input().split())" is utilized to transform the
input from the user into a list of integers. Here’s how it works in detail: 1. The “input()’ function
captures a line of user input, which is typically a string containing several numbers separated by
spaces; 2. The “split()’ method is then called on this string, which divides it into individual substrings
(or tokens), each corresponding to one number in the original input. This results in a list of strings; 3.
The 'map()” function takes two arguments: the first is the "int" function, which converts a string
representation of a number into an actual integer, and the second is the list of strings produced by the
“split()" method. The ‘'map()" function applies the “int" function to each element of the list, effectively
converting each string into its integer equivalent; 4. Finally, wrapping the entire ‘'map()" function call
with “list()" creates a new list that contains all the converted integers.

This approach is not only highly efficient but also concise. It minimizes the number of lines
of code needed to achieve the conversion and enhances readability by clearly outlining the process of
transforming input into usable integer values. Overall, it demonstrates a clean and Pythonic way to
handle user input for numerical data.

Why map() and split() Are Essential in Competitive Programming

The combination of "'map()" and “input().split()" is crucial in competitive programming for a
variety of reasons that can significantly enhance the coding experience and efficiency:

Efficiency: One of the standout features of using ‘map()’ in conjunction with “input().split()’
is its ability to eliminate the need for repetitive iteration through data for type conversion. In a typical
scenario, a programmer might read input as a string and then have to loop through each element to
convert it to the desired data type, such as integers or floats. By directly applying "map()’,
programmers can transform the data types of all elements in a single, seamless operation. This not
only reduces the amount of code but also enhances performance, which is crucial in competitive
settings.

Readability: The syntax combining ‘map()’ and “input().split()’ results in a more concise code
structure. This brevity aids in improving readability, which is particularly valuable during
competitions where time is of the essence. When reviewing code under stress, the clarity provided by
this combination allows programmers to quickly recall their thought processes, understand the flow
of data within the application, and locate potential errors more easily.

Performance**: Competitive programming often features stringent time constraints where
seconds can make a significant difference in the outcome. By utilizing ‘map()" and “input().split()",
programmers can minimize the execution time associated with processing input. Since this approach
reduces the need for line-by-line execution and nested loops, it allows the program to handle larger
inputs or more complex data structures efficiently. Thus, every millisecond saved can be critical in
gaining an edge over competitors [7, 8].

The effective use of "'map ()* and “input ().split ()" not only streamlines the coding process but
also plays a vital role in enhancing the overall performance and readability of the program, making it
a nearly indispensable technique in competitive programming. Consider an example problem
requiring multiple inputs on a single line:

Problem Statement: Read three integers a, b, and ¢ from a single line of input and print their
sum.

Solution:

a, b, ¢ = map(int, input().split())

print(a + b +¢)

Here, map(int, input().split()) converts each input to an integer, enabling arithmetic operations
directly.

Lists and the list() Function

Lists are an essential data structure in competitive programming, allowing programmers to
store multiple values in a single variable. The list() function is often used to create lists from map()
results or to convert data types into lists. For example:

data = list(map(int, input().split()))
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In this case, data is a list of integers, providing easy access to individual elements and allowing
for efficient storage of multiple values. Lists are especially useful in problems involving sequences,
arrays, or matrices.

Consider a more complex problem where a list is necessary:

Problem Statement: Read a series of integers on a single line and output their sum.

Solution:
numbers = list(map(int, input().split()))
print(sum(numbers))

Here, numbers is a list of integers created from input, and sum(numbers) efficiently computes
their total.

Results and discussion

Problem 1: Two friends, Pete and Billy, want to split a watermelon weighing n kilos. They
want to divide it into two parts, each with an even weight greater than zero. Help them determine if
this is possible [9].

Input: A single integer n (1 <n < 100), representing the weight of the watermelon.

Output: Print "YES" if they can split the watermelon into two even parts with positive weights,
otherwise print "NO".

Table 1. Input and expected output of the problem 1.

input
8
output
YES

Solution: (In the solution, each line is numbered to enhance clarity and allow readers to follow
the Python code's logic step-by-step).

n = int(input())
ifn%2==0 andn>2:
print(‘YES”)
else:
print(‘NO”)

DN B~ W=

In the solution, the code begins with the use of int(input()), a critical component for reading and
converting user input into an integer format. This step is essential, as it ensures that the input is
interpreted as an integer, allowing for precise mathematical operations and comparisons necessary
for solving the problem. By converting the raw input into a usable integer type, the solution can
handle the computational logic effectively, providing a reliable foundation for subsequent steps in the
algorithm.

Problem 2: Little Chris has a toy box with n columns of cubes, where the i-th column has a;
cubes.

Typically, gravity exerts a downward force on the cubes, causing them to rest at the bottom of
the box. However, when Chris alters the gravitational pull, it shifts direction, now drawing the cubes
to the right side instead. To illustrate this dramatic change in gravitational force, the cubes must be
rearranged accordingly. Figure 1 provides a visual comparison of the initial and final arrangements
of the cubes within the box, with the cubes that have shifted positions clearly highlighted in orange
[10].
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Figure 1. Change of cubes

.(:______

Given the initial configuration of the toy cubes in the box, find the amounts of cubes in each of
the n columns after the gravity switch!

Input: The first line of input contains an integer » (1 <7 <100), the number of the columns in
the box. The next line contains n space-separated integer numbers. The i-th number a; (1 <a; <100)
denotes the number of cubes in the i-th column.

Output: Output 7 integer numbers separated by spaces, where the i-th number is the amount of
cubes in the i-th column after the gravity switch.

Table 2. Input and expected output of the problem 2.

input
4
3212
output
1223

input
3
238
output
238

Solution: (In the solution, each line is numbered to enhance clarity and allow readers to follow
the Python code's logic step-by-step)

1 n = int(input())

2 a = list(map(int, input().split()))
3 a.sort()

4 print(*a)

In this solution, the lines n = int(input()) and a = list(map(int, input().split())) are essential for
setting up the input correctly. The first line reads an integer (n), representing the number of columns,
ensuring that we understand the size of the input array. The second line reads (n) integers in one line,
converting each value into an integer and storing them in a list (a). This use of map() and split() allows
us to quickly parse multiple values from a single input line, which is efficient and suitable for
competitive programming where concise input handling is crucial. Together, these lines provide a
solid foundation for implementing the solution logic.
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Conclusion

In summary, the ability to handle input efficiently is of paramount importance for success in
competitive programming using Python. Aspiring programmers should focus on mastering the
‘input()’ function, along with key type conversion functions such as ‘int()’ and “float()’, which
transform user inputs into the desired data types. For more advanced scenarios, leveraging techniques
like "'map()’ combined with “input().split()* allows for the seamless processing of multiple values in
a single line, streamlining the input handling process. Lists, which can be created effortlessly using
the “list()’ function, serve as fundamental data structures for organizing and accessing the inputs
collected during a program's execution. Together, these tools establish a comprehensive framework
that equips programmers to tackle various competitive programming challenges with both accuracy
and efficiency. By honing their skills in effective input handling, programmers can significantly
reduce unnecessary complexity in their code. This results in solutions that are not only more efficient
but also easier to read and understand, particularly in high-pressure competitive environments where
time is of the essence. Furthermore, adopting these best practices significantly decreases the
likelihood of runtime errors, especially those that stem from type mismatches or invalid data formats-
issues that frequently arise in the fast-paced context of programming contests. By implementing these
input handling strategies, programmers can shift their focus from troubleshooting potential input
issues to dedicating more time and energy to designing innovative algorithms. These foundational
skills are not only beneficial for Python, but they are also versatile and can be applied across different
programming languages and platforms. Ultimately, mastering these input handling techniques is
crucial for gaining a competitive advantage in coding competitions, empowering programmers to
perform at their best [11, 12].
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PYTHON TIVIHHAETT EHI'T3Y 9AICTEPIH BOCEKEJIECTIK
BATTAPJIAMAJIAY A KOJITAHY EPEKIIEJIIKTEPI
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Anaarna. bocekenectik Oarapiamanay/ia eHrizy JepeKTepiH THIMII OHILY - OYJT MaHbI3 b
narabl, acipece Python Tinminzae, MyHAa eHri3y onepalusIapblHbIH OPBIHAATY YaKbITHl MEH KaJIlbl
eHIMJILTIKKe bIKHanbl O0ap. byn makana Python TimiHzeri Herisri eHrizy oicTepi MEH TYpPJIEHIIPY
(GyHKUMATApBIH  KapacThIPBIN, OJIApJBIH O9ceKkenecTik OaFaapiiamalayaFbl MaHbI3IbUIBIFbIH
kepcereni. Makana input() ¢pyHkuMsicblHaH OacTar, €Hri3y AepeKTepiH o, OYTIH caH, HAaKThl caH
’KOHE JIOTHKAJIBIK THITEPJIE OKY YKOHE TYPJCHIIPYAIH KaKETTUIIrH, COHBIMEH KaTap HaiijanaHy1bl
eHri3yJiepiHe apu(METUKaJbIK Olepalusuiap OpblHAayJla JepeKTep THUIIH TYPJICHIIPYIIH
MaHBI3ABUIBIFBIH TYCiHAIpeni. CoHbIMeH Katap, Oip >koyga OipHerie MoOHAEpl THIMAL OHJeY YIIiH
map() xoHe input().split() omicTepiH KoiJgaHy, COHAA-aK JepeKTepAl YHWBIMAACTBIPY KOHE
KOJDKETIMJII €Ty YILiH Ti3imaep MeH list() GyHKIMACHIH MaiianaHy KapacThIpbuIabl. OpOip 9IiCTIH
apTHIKIIBUIBIKTAPBIH KOPCETY YLIIH MPAaKTUKAIBIK MbIcaiaap OepiireH. Ocbl TEXHUKaIApbl UTEpy
apKbLIbl O9cekemnecTik OarnapiaManibuiap OaraapiaaMablK KOATHIH THIMIUTITIH, OKBUTBIMABUIBIFBIH
JKOHE YaKbIT IIEKTeyJiepiHe OeHiMmenyiH kakcaprta anaapl. Python TumiHme aepexrtepni eHuey
epeKLIeNiKTepiH MeHrepy OarnapiamaiibiiapFa JKOHE OKYUIbUIApFA KOATHI  OpPBIHIAYIbIH
OastynayblHa HEMECE OPBIH/IAY YaKBITBIHAAFBI KaTelepre, 9Cipece yaKbITThI C€31HYy KOHTEKCTIH/IE KUl
Ke3JIeCeTiH KaTelliKTepJieH aynakK Oosyra kemekreceai. COHbIMEH KaTap, Makajaja eHri3yal eHIey
CTpaTerusulapblHbIH KYpPJCNUIIKTI Kajail azaiiTyra OosiaThlHbIHA Oaca Hazap ayaapbliajbl, Oy
Oarmapiamalbliiapra KypZelli €Hri3y olepauusiiapblH OackapyFa eMec, HEri3ri aJropHUTMIIK
Mocemenep/Il Mentyre Hazap ayaapyfFa MyMKiHAIK Oepexi. TalKpuiaHaThIH OAICTEp KapamailbiM
KATTBIFyJIAapAaH KETULAIPUITeH ecenTep JKUHAKTapblHa JeiiH  opTypiai  Oarnmapiamanay
TancelpMaiapeiHa Oedimzaeneni. byn Makama eHrizyni eHACYy NaFAblIapblH JKETUAIPYTre >KOHE
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Oocekere KaOineTTi karmaitmapnaa Python onmeyeTiH apTTeipyra OarbITTaFaH OaFapiiamaribLiap
YILiH KYHJIBI pecypc OOJIBII TaObLIa bl

Tyiiin ce3xep: Oocekenectik Oarmapinamanay, Python tim, eHrizy omictepi, input()
(byHKUMSACH, JepeKTep THIIH TypiaeHaipy, map() ¢ynkmuscel, input().split(), Tizimaepi eHaey, Kox
THIMJILTITI.

OCOBEHHOCTHU IPUMEHEHUWSA METOAOB BBOJIA HA A3BIKE PYTHON
B COPEBHOBATEJIBHOM NTPOT'PAMMHWPOBAHUH
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’Hazap6aes MurennexryansHas mkona, Akray, Kazaxcran
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AnHotauusi. CopeBHOBaTEeNIbHOE MPOTrpaMMHUpPOBaHHE TpeOyeT 3PPEeKTUBHONH 00pabOTKH
BXOJIHBIX JIaHHBIX - 3TO Ba)XKHBI HaBBIK, OCOOCHHO Ha si3bike Python, rae BpeMs BBIIOJTHEHUS
orepanuii BBOJA M WX BIMSHHE HA OOIIYIO MPOU3BOAUTEIBHOCTh UMEIOT OOJBIIOE 3HAUCHHE. JTa
CTaThsl pPAcCMaTPUBAaET OCHOBHBIC METOJbI BBOJA M (YHKUMU TMpeoOpasoBanuss B Python,
JEMOHCTPHPYSI UX BaXXHOCTh B COPEBHOBATEIILHOM ITPOrpaMMHUPOBaHUU. B cTatbe paccmarpuBaercs
ucrnoinb3oBanue GyHKIMH input(), HeOOXOIUMOCTb YTEHHS U IPEOOPa30BaHUsI BXOJHBIX JTAHHBIX B
CTPOKH, IIE€Jble YHCJa, BEIIECTBEHHBIC YHCIA W JIOTHYECKHME THIBI, a TaKKe BaXXKHOCTh
npeoOpa3oBaHWs  TUIIOB  JAaHHBIX [PH  BBINOJHEHUM  apu(METHUECKUX  Omepanmuil ¢
MOJIb30BaTEILCKUMH BBOaMH. Kpome Toro, paccmarpuBarotrcs meronsl map() u input().split() mms
3¢ deKTUBHON 00paOOTKU HECKOJIBKUX 3HAUCHHI B OJTHOM CTPOKE, a TAK)KE MCIIOJIb30BAaHHUE CITCKOB
u ¢ynkuuu list() Ay opraHu3alMu U JTOCTYIHOCTH AAaHHBIX. I A€MOHCTpanuy MpEeruMyIIECTB
KKJIOr0 METOoJa MNPHUBOJATCS MpakTU4eckue mpumMepbl. OCBOMB 3TH TEXHHKH, KOHKYPEHTHI-
MPOrPaMMHUCTBI MOTYT YIy4IIUTHh 3(PEKTUBHOCTH, YHTAEMOCTh KOJAa M €ro ajanTanuio K
orpanuueHusiM 1mo BpeMmeHu. OcBoeHue ocoOeHHOcTel 00paboTku nanHbix B Python momoraer
MPOrpaMMHUCTaM M ydJaIluMCs M30eXaThb 3aMeJICHHs BBITIOJTHEHHUS KOJa WM OMIMOOK BO BpeMs
BBINOJIHEHUS,, 0OCOOEHHO YacTO BCTPEYAIOIIMXCS B KOHTEKCTE€ YYBCTBUTEIBHOCTHM K BpeMeHU. B
CTaThe TAK)KE aKIEHTHPYETCS BHUMaHUE HA TOM, KaKk CTpaTeruy oOpabOTKH BBO/IA MOTYT CHU3UTh
CIIO)KHOCTb, TIO3BOJISISI MPOrpaMMMCTaM  COCPEAOTOUYMTBCS HE Ha YNPABICHUU CIIOKHBIMU
OTIepanusIMHU BBOJIA, & HA PEIICHUHN OCHOBHBIX aJlTOPUTMHUYECKUX 3a/1a4. PaccMaTpruBaemMbie METOIbI
aJlanTUPOBAHbl JJIS PAa3IUYHBIX MPOrPaMMHBIX 3ajad, OT MPOCTBIX YHPaXHEHUH 10 CIO0XKHBIX
HaOOpOB 3a/1a4. DTa CTAThS SABISETCS IEHHBIM PECYpPCOM JIJIsl IIPOTPaMMHUCTOB, HAIIPABICHHBIM Ha
yJIy4llleHHe HaBBIKOB 0OpaOOTKM BBOJAa M MOBBIIEHME MOTeHUUana Python B KOHKYpeHTHBIX
YCIIOBHSX.

KiroueBblie cjioBa: COpeBHOBAaTeIbHOE MPOrpaMMUpoBaHue, si3blk Python, merons! BBOsa,
¢dbynkuus input(), npeoOpa3oBaHue THUIOB AaHHBIX, (PyHkmus map(), input().split(), odpaborka
CIHCKOB, 3 PEKTUBHOCTH KOJA.
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