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AnHOTanusi. Teopus BePOATHOCTEHU SABJISETCSA YpEe3BblUallHO BaKHBIM pa3deIOM He TOJIBKO
MaTeMaTHKM, HO U BaXKHBIM MaTeMaTH4YeCKHUM allapaToM B PagUOTEXHUKE, CBSI3U, IOEPHOMH,
KBaHTOBOU U MOJIEKYJISPHOU (pU3UKe, METPOJIOTUH U MHOTUX OPYTUX OUCHUIIINHAX. B maHHOU cTaThe
TMOKa3aHbl Pe3yIbTaThl PellleHus MpobiemMbl KaHTemnu aist TabIuYHbIX GYHKINY, C UCIIOTb30BaHUEM
IIporpaMMUpPOBaHus Ha si3bike C++4. B pe3ynbTaTe pemieHus: ObUIO BEISIBIEHO IIOOTBEPKAEHHTE
TUIIOTE3HI AJIs1 TAOIUYIHEIX QYHKIUH.

Abstract. Probability theory is an extremely important section not only of mathematics, but also an
important mathematical apparatus in radio engineering, communications, nuclear, quantum and
molecular physics, metrology and many other disciplines. This article shows the results of solving
Cantelli's problem for table functions using C++ programming. As a result of the solution,
confirmation of the hypothesis for tabular functions was revealed.
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obmrast Gu3nKa, MOJIEKyJIsTpHas ¢Gpu3nKa, KBAaHTOBas (PM3MKA, CTAaTUCTUYECKass QU3UKaA, saepHas
¢bu3mka, pr3vka smeMeHTaPHBIX YaCTHII, PaJUOTEXHUKA, CBSI3b, METPOJIOTUs, mpobnema KaHTennu.

Keywords: probability theory, math statistics, higher mathematics, common physics, molecular
physics, quantum physics, statistic physics, nuclear physics, particle physics, radio engineering,
communications, metrology, Cantelli's problem.

ITpo6mema KauTesnu sIBISETCS OOHOM M3 OTKPRITHIX ITP0OOJIEM B TEOPUH BeposaTHOcTel. Cama
mpo6JieMa IpeacTaBiIsieT u3 cebs CIedyIolue YCIOBUSA: eCTh IBe CIydJalHble He3aBUCHUMEIE IPYT OT
opyra Benu4yuHH X 1 Y, OHU IMOOUYUHSIOTCSA HOpManbHOMY pacrpenenenuto N(0;1), f(x) sBraseTcs
U3MEPUMON HeoTpHUllaTeIbHOM GyHKIMeH, a BelpaxkeHue X+f(X)*Y Toxke mMeeT HOpMaabHOE
pacmupenenenue. ABisieTcs U QYHKIIMUS IIOYTH BCIOOY OOHO3HAYHOU? [1]

B cTaThe npefcTaBieH BapHaHT pelleHusl 3TOU NPpo0JieMbl, HallCaHHBIM CoaBTOpaMU Ha S3BIKe
C++. briok-cxeMa pellleHUs OJIg OOHOU QyHKIIMU ITI0Ka3aHa Ha pucyHke 1. Tak Kak GyHKIIUN
OOJI>KHBI OBITH U3MEPUMBIMU U HEOTPHULIATEILHEIMHU, TO He BCe TabInuHble QYHKIIUY IOOXOOAT OJIs
TaKOTo HCCIIel0BaHKs. B maHHOM cTaThe pacCMaTpUBalOTCA clefyiomue GyHKmmu: x2, 2%, log,(x),

In(x), €%, |x|, x!, ﬁ
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PucyHok 1. Baok-cxema uukaa 0151 HAX0HCOeHUs1 peuleHus1 3adaydyu

Cama mporpaMMa BBITISIOUT TaK:
#include <iostream>
#include <math.h>
#include <ctype.h>
#include <random>
#include <complex>
#include <conio.h>
using namespace std;
int factorial(int cc) {
if (cc < 2)return 1;
return cc * factorial(cc - 1); //Brrunicnenue dpakropuana mjisa GyHKINU X!
}
int main() {
long double a, b,c,f, g, h,i,n=0,j,k, 1, m,r,t,0,p,g=0,w,s,u,V, X, z, aa, ab, ac = 0, ad, ae,
af, an = 0, ao, ap, aq, ar, as, at, au, av = 0, aw, ax, ay, az, ba, bb, bc, bd, be, bf = 0, bg, bh, bi, bj,
bk, bl, bm, bo, bp, bq=0, br, bs, bt, bw, bz=0, ca=0, cb;
complex <long double> am, al;

long double const E =



2 7182818284590452353602874713526624977572470936999595749669676277240
T6630353547594571382178525166427427466391932003059921817413596629043

57290033429526059563073813232862794349076323382988075319525101901157

38341879307021540891499348841675092447614606680822648001684774118537

42345442437107539077744992069551702761838606261331384583000752044933

82656029760673711320070932870912744374704723069697720931014169283681

00255151086574637721112523897844250569536967707854499699679468644549

05987931636889230098793127736178215424999229576351482208269895193668

03318252886939849646510582093923982948879332036250944311730123819706

84161403970198376793206832823764648042953118023287825098194558153017

56717361332069811250996181881593041690351598888519345807273866738589

42287922849989208680582574927961048419844436346324496848756023362482

70419786232090021609902353043699418491463140934317381436405462531520

06183690888707016768396424378140592714563549061303107208510383750510

1157477041718986106873969655212671546889570350354; /Tlepesle 1000 3HAKOB
THCIa JHnepa

int bu, bv, bx, by;

for(h =1; h <=1000; h++) { //TIPOBOOSAINNY OIBIT, IIUKJI, TIe YHUCJIO B HEPAaBEHCTBE -
KOJIMYEeCTBO UTepaIuu

random device rd;

mt19937 gen(rd());

normal distribution<>d(0.0, 1.0);

long double a = d(gen);

long double b = d(gen); //[TeHepanusa cydalHbIX BEeJINYUH
c =a + pow(a, 2) * b; //a+f(a)*b

normal distribution<>c(0.0, 1.0);

long double f = d(gen);

long double g = d(gen);

i=1f+ pow(f, 2) * g;

normal distribution<>i(0.0, 1.0);



if (c ==i)n++; //TIpoBepKa Ha OOHO3HAYHOCTh B JAHHOM OIIBITE

}
j=(m/h)*100; //Oomnst coOobiTHM, TOe GYHKIMS OOHO3HAYHA
cout << "x”"2 is unambiguous on - " << j << "%" << end]l; //BBIBO[, pe3yIbTaToOB

for (k = 1; k <= 1000; k++) {
random device pp;
mt19937 gen(pp());
normal distribution<>d(0.0, 1.0);
long double 1 = d(gen);
long double m = d(gen);
r =1+ fabs(l) * m;
normal distribution<>r(0.0, 1.0);
long double t = d(gen);
long double o = d(gen);
p =t + fabs(t) * o;
normal distribution<>p(0.0, 1.0);
if (r == p)q++;
}
w = (q/k)*100;
cout << "|x| is unambiguous on - " << w << "%" << end];
for (s = 1; s <= 1000; s++) {
random _device ut;
mt19937 gen(ut());
normal distribution<>d (0.0, 1.0);
long double u = d(gen);
long double y = d(gen);
aa = u + pow(E, u) *y;
normal distribution<>aa(0.0, 1.0);
long double x = d(gen);

long double z = d(gen);



ab = x + pow(E, x) * z;
normal distribution<>ab(0.0, 1.0);
if (aa == ab)ac++;
}
ad = (ac/s) *100;
cout << "e”x is unambiguous on - " << ad << "%" << end];
for (ae = 1; ae <= 1000; ae++) {
random device af;
mt19937 gen(af());
normal distribution<>d(0.0, 1.0);
complex <long double> ag = d(gen);
complex <long double> ai = d(gen);
am = ag + sqrt(ag) * ai;
normal distribution<>am(0.0, 1.0);
complex <long double> aj = d(gen);
complex <long double> ak = d(gen);
al = aj + sqrt(aj) * ak;
normal distribution<>al(0.0, 1.0);
if (al == am)an++;
}
ao = (an/ ae) * 100;
cout << "x”™(1/2) is unambiguous on - " << ao << "%" << endl;
for j =1;j <= 1000; j++) {
random device k;
mt19937 gen(k());
normal distribution<>d(0.0, 1.0);
long double ap = d(gen);
long double aq = d(gen);
ar = ap + log(ap) * aq;

normal distribution<>ar(0.0, 1.0);



long double as = d(gen);
long double at = d(gen);
au = as + log(as) * at;
normal distribution<>au(0.0, 1.0);
if (ar == au)av++;
}
aw = (av/]j) * 100;
cout << "In(x) is unambiguous on - " << aw << "%" << end];
for (ax = 1; ax <= 1000; ax++) {
random_device ay;
mt19937 gen(ay());
normal distribution<>d(0.0, 1.0);
long double az = d(gen);
long double ba = d(gen);
bb = az + pow(2, ba) * ba;
normal distribution<>bb(0.0, 1.0);
long double bc = d(gen);
long double bd = d(gen);
be = bc + pow(2, bc) * bd;
normal distribution<>be(0.0, 1.0);
if (bb == be)bf++;
}
bg = (bf/ ax) * 100;
cout << "27x is unambiguous on - " << bg << "%" << endl;
for (bh = 1; bh <= 1000; bh++) {
random _device bi;
mt19937 gen(bi());
normal distribution<>d(0.0, 1.0);
long double bj = d(gen);

long double bk = d(gen);



bl = bj + (log(bj)/log(2)) * bk;
normal distribution<>bl(0.0, 1.0);
long double bm = d(gen);
long double bo = d(gen);
bp = bm + (log(bm)/log(2)) * bo;
normal distribution<>bp(0.0, 1.0);
if (bl == bp)bg++;
}
br = (bq / bh) * 100;
cout << "log2(x) is unambiguous on - " << br << "%" << endl;
for (bs = 1; bs <= 1000; bs++) {
random device bt;
mt19937 gen(bt());
normal distribution<>d(0.0, 1.0);
int bu = d(gen);
int bv = d(gen);
bw = bu + factorial(bu) * bv;
normal distribution<>bw(0.0, 1.0);
int bx = d(gen);
int by = d(gen);
bz = bx + factorial(bx) * by;
normal distribution<>bz(0.0, 1.0);
if (bw == bz)ca++;
}
cb = (ca/bs) * 100;
cout << "x! is unambiguous on - " << cb << "%" << endl;
return O;

}

Pe3ynbTaThl paboThl MPOrpaMMEl IPEICTaBIIEHH Ha PUCYHKaX 2 - 5:



x"2 is unambiguous on - 90.9091%
|x] is unambiguous on - 90.9091%
e"x is unambiguous on - 90.9091%
x"(1/2) is unambiguous on - 90.9091%

ln(x) is unambiguous on - 90.9091%
2"x is unambiguous on - 90.9091%
log2(x) is unambiguous on - 90.9091%
x! is unambiguous on - 90.9091%

PucyHok 2. Pe3zyisbmamul padbombui npozpammsl npu 10 umepauusix

x"2 is unambiguous on - 99.0099%

| x| is unambiguous on - 99.0099%

e"x is unambiguous on - 99.0099%
x"(1/2) is unambiguous on - 99.0099%
ln(x) is unambiguous on - 99.0099%
2"x is unambiguous on - 99.0099%
log2(x) is unambiguous on - 99.0099%
x! is unambiguous on - 99.0099%

Pucynok 3. Pe3yabmamul padbomui npoepammsl npu 100 umepauusix

x"2 is unambiguous on — 99.9001%
| x| is unambiguous on - 99.9001%

e"x is unambiguous on - 99.9001%
x"(1/2) is unambiguous on - 99.9001%

In(x) is unambiguous on - 99.9001%
2"x is unambiguous on - 99.9001%
log2(x) is unambiguous on - 99.9001%
x! is unambiguous on - 99.9001%

PucyHok 4. Pe3yabmamui padomusi npozpammbsbi npu 1000 umepauusix



x"*2 is unambiguous on - 99.99%
|x| is unambiguous on - 99.99%
e"x is unambiguous on - 99.99%
x"(1/2) is unambiguous on - 99.99%

ln(x) is unambiguous on - 99.99%
2*x is unambiguous on - 99.99%
log2(x) is unambiguous on - 99.99%
x! is unambiguous on - 99.99%

PucyHok 5. Pe3yabmamul padomui npoepammel npu 10000 umepauusix

B pe3ylibTaTe MO2XKHO CKad3aTh, YTO, IIPH BHIIMIECIIEPEYNCIIEHHBIX YCIIOBUAX, (1)YHKI_II/II/I, II0 KpaﬁHefI
Mepe Te, KOTOPhIE PaCCMAaTPUBAIOTCA B OaHHOU CTaThe, IOYTH BCHOOY OOHO3HAYHEI. 39TO MOXKET

HCIIOJTb30BaThCA B MaTEMATHUKE, CTaTUCTUKE, GUIUKE U OPYTUX OUCIUTIIIMHAX KAaK MaTeMaTU4YeCKUHN
ammapar.
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