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import math

from datetime import datetime

:def calculate biorhythm(birth_date, target date, cycle length)
days_lived = (target date - birth_date).days
return math.sin((2 * math.pi * days_lived) / cycle length)

Jla #
(1,1,2000)birth_date = datetime
(25,1 ,2025)target date = datetime

physical = calculate biorhythm(birth_date, target date, 23)
emotional = calculate biorhythm(birth date, target date, 28)
intellectual = calculate biorhythm(birth_date, target date, 33)
(" {physical:.2f} :Axxll 5" Nprint

(" {emotional:.2f} :Asklall 3, s2l1")print

("{intellectual:.2f} :4a= 3, sAI"f)print

Aasdinall gl i 2

2aniall Jadll lasi¥) o 3lai aladiad s Lgbas ) @il Jilail :Python
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e \text{Biorhythm} =42.46 + (0.12 \times \text{Attack}) + (0.48 \times \text{Defense}) +
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%0.12 ey (5 sal) g La¥) 3 3 %1 e o sagdl Zlai A 3345 O ) e 1(0.12) psaed) zlas Jalaa 2
%0.48 Jlaiey (g sl gl 2 13051 ey g lall ~lad dusi 305 :(0.48) gl #lad Jalase 3
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: (Python) StikaY) £lSil) daly 4350l Adalaal)

def calculate biorhythm(attack, defense, errors):

nmn

Al auldll e sl L;J:\;j\ &1.9,3‘}]\ Craal

Parameters:

attack (float).(%) psaell zlad 4
defense (float).(%) gl Zlas 4
errors (float).saa¥) axe

Returns:

float.cs sl g oY) 4 :
S lalaall g il #

intercept = 42.46

attack coeff=0.12

defense coeff=0.48

errors_coeff =0.65

gl gyl Cla #
biorhythm = intercept + (attack coeff * attack) + (defense coeff * defense) - (errors_coeff *
errors)

return biorhythm

plasiny) e JUa ¢
attack = 78a a2l Zlad Ao #f
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defense = 70g Ball ~lad dpi #
errors = 4ehal) axc #

gl gyl Cla #
result = calculate biorhythm(attack, defense, errors)
print)f ;a8 siall (5 sl g Y1 fresult:. 2} ("
aladiuY) 4
Al aae 5 e laall #la ca sagll Lo 2 Jaal &8 ]
Adliae Gl 5l HLEAY OOAAN et 1S 3
;GSU Jlia
Al s 1)
078 fasnedl zlas o
270 gl Zlas e
4elaalloe o
1O sSems )
87.42 a8 siall (5 sall ¢ iY)

(Al iyl 55 g gal) e liluall slS3) s gl o) 4-3
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Qe 4 &&Lﬁﬂ\ CL:.: &ej_;@\ CL:.:) A Gl:: ELLI ‘_5‘9:&}\ &Ls.:‘}!\ cﬂjﬂ GCLIL.AAY\ <Al Al ;L.’Iuy A)S L_sJﬁ L‘ua
:(;LL';‘\J\

import numpy as np

from sklearn.linear model import LinearRegression

‘;Jaﬂ\ Dlasayl CJ}A—! <L) #
model ai = LinearRegression()
X train = data_expanded|[["Attack", "Defense", "Errors"]]

y_train = data_expanded["Biorhythm"]

gasall cu i #

model ai.fit(X train, y_train)

& snl) g Yl sl e lilaia¥) oS Al Cay yat ¢

def predict_biorhythm(attack, defense, errors):

nmn

sUaal) aae 5 elaall 5 a gagll Flad e 2l g gl gl 4B

Parameters:

attack (float)(%) el zlad 4
defense (float)(%) gl Flad dus
errors (float)stas¥l sxe

Returns:

floates sead) & U 4y ) Al
il AN dlac) #

input_data = np.array([[attack, defense, errors]])
3 saill alasiuly gl #

prediction = model_ai.predict(input_data)
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return prediction[0]

Jliey lal) Liia) #

attack = 78s 2l lad dpus #
defense = 70g Ball ~lai dpi #
errors = 4eadl) axe #

predicted biorhythm = predict biorhythm(attack, defense, errors)
print)f ;a8 sial (5 gl WY {predicted _biorhythm:.2f} ("

:‘U\-\S\ C)&

Tty ERN (I |

poaed) #lad 4 rattack

gl ~lai dv defense

,cUa';i}“ e errors

Aaleadl 2

B8 giall Slilal) e aw jx &3 g2l  addl jlasi¥) -3 gai 4380 AR aadiud
izl 3

Ol e 2l g siall (5 gl g i) dad ANl Laws
A Las)

Al alasily

278 o snell gl

%70 g8 #las
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35 e i s dle 215 18 O e Jlael o) 5 euadl adine (g0 %25 damssi O slias e Y 48 aasae bl
wglladl (5 sinall (e Cladll e U

Gl de Gan (1) Js

Team Number of Players
Italy 12
Russia 12
Argentina 12
Poland 12

Lilaay) clalaal) 6-3
2SN aladinly 1Y) Jidad s (5 sual) g WY1 Jia <l pige o adiad Al ja 8 Aala ¢ ol )l il ¢ laY) Qa3
COlrall aaf e il Gadtadiul g cilibad) jpedil Aplas) Clbaall (10 de sana alaiivl ol ¢ e likuaY)
:Canll 138 S 8 Lgaladiind o3 3l Alasy)
:(Descriptive Statistics) &b sl Slebaayl ]
Len ) 55 agd s Ll audlil aasiud

ome S 8 ooV das sie Gl ((Mean) (s s sidll o

1Y) 84 S el dailll aaail ((Median) Jawsll o

Ome U o 8 eaY) il (538 2 o(Standard Deviation) bl <l a3Y) o
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Abstract:

This study aims to analyze the technical performance of the teams qualified for the FIVB
Volleyball Men's U21 World Championship's "Golden Square" in 2021, using the Rhythmic Index
as a tool for evaluating overall performance. Additionally, the study seeks to explore the
relationship between the Rhythmic Index and technical performance, and to derive a predictive
equation for inferring relationships among the research variables, as well as to create an artificial
intelligence function (predictive model) based on linear regression. The research problem was
condensed into the following questions: To what extent can the Rhythmic Index explain changes
in the technical performance of U21 volleyball players? And how can artificial intelligence be
employed as an analytical model to enhance our understanding of this relationship? The study
relied on analytical data from the teams of Italy, Russia, Argentina, and Poland. The Dartfish
program was used to analyze technical performance, and Python functions were employed. The
results highlight the importance of balance between attack and defense, minimizing errors, and
increasing the Rhythmic Index to achieve optimal performance. The key conclusions were the
effectiveness of artificial intelligence in predicting technical performance, and the demonstration
of high accuracy in predicting the Rhythmic Index of teams based on variables such as attack
success, defense success, and the number of errors using a multiple linear regression model.
Artificial intelligence provides powerful tools for analyzing relationships between variables. The
most important recommendations included analyzing videos using programs like Dartfish and
integrating them with predictive models to analyze offensive and defensive patterns, designing
training programs based on the peak Rhythmic Index of each player to ensure the best performance,
and integrating artificial intelligence with video analysis to increase the accuracy in evaluating

technical and tactical aspects, among other recommendations.
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