BusyanbHas matematuka & Danilin Russians formulas
Ne 1. HagéXHoCTb 1 BEPOATHOCTb BEPOSATHOCTU

3agaHa BEPOATHOCTb CcoObITUSS M HAOEXHOCTb WU Tpe6yeT0$| pacCcynTaTb

HOpMaJribHO€ KOJNMM4eCTBO OANHAKOBbIX cobbITUN noapaa.
P - BepoaTHOCTb cobblTna Hanpumep 25% = 0,25 = 25/100 = 1/4.
C - HagéxHoCTb cobbITUA rapaHTUpoBaHHoOro Hanpumep 99% =0,99 = 9/10.

YMHOXEHNE NOCTOAHHbIX BepOFlTHOCTeVI

C+(1-P)"N=1 [1]
BblYMCNAET BEPOSATHOCTb BEPOATHOCTU U co3daeTca hopmyna
N = LOG(1-C)/LOG(1-P) [2]

Mpumep: HagéxHocTb C=99% BepodaTHOCTU P=25%

HOopMarbHoe KonmyecTBo oauHakosbix noapsg N = LOG(1-0,99)/LOG(1-0,25) = 16

N 3HAYUT Ha BepoATHOCTU 25% HopmanbHO 16 pas nogpsn He yragaTb U HacTosdwme
MaTeMaTunkn noHnmatoT novyemy Nyt LOG mnnn LN B pasHbIx criyyasix.

OTHOLWEHNST B3aMMO3aMeHSIEMbl KaK BbIMrPbIlM W MPOUMPbILLA U BEPOATHOCTb
BbIUrpbIIA paBHa eguHULA MUHYC BEPOATHOCTL npourpsbiwa torga C=1-c n c=1-C un
P=1-p u p=1-P u Te xe dopmynbl crnpaBesnunBbl U ONA BEPOATHOCTU U HaOEXHOCTH
cBbiwe 50%.

YnpoLweHHOo paccunTbiBaeT popmyna N = 7+(5*(1/P-2)) [3]
Mpumep: P=0,1 n N= 47 HopmanbHO 1 P=0,78 n N=4 HopmanbHO.

Bbluncnumtb BEpOATHOCTb cObbITUA 06ecnevnB HAOEXXHOCTb 3a AaHHOE YNCO COBbLITUI
P=1-(1-C)1/N) [4]

Ne 2. 3apnnara

[donyctnm Heckonbko pabOTHMKOB MoOny4alT 3apnnaty manyw u 1 pykoBoauTenb
nonyyaet 3apnnaty Gonblwyto n TpebyeTca HaWTU KOnMy4ecTBO paboTHWMKOB AN
dopmurpoBaHUsa 3aaHHON cpefHen 3apnnaTbl.

O6o3Haunm: b = 6onbwasa nonyyka n C = cpegHsaa nonydka 1 M = manas nonydka u
Y = KonnyectBo paboTHUKOB NOSy4YaoLWMX Maso U 3Ha4uT

(B+M*4)/(4+1)=C [5]

MueHckas nHterpansHasa dopmyna: Y = (b-C)/(C-M) [6]

3amevaHune: Excel coBmecTuMmble nporpammbl MO3BOMAIOT MpUCBaMBaTh sYenKam
nMeHa nodble cnpaBa OT CTPOKM POPMYST U BO3MOXHbI POPMYIibl HA PYCCKOM SA3bIKE.
Mpumep: B =300 1 M =28 n C = 45 un 3Haunt Y = (b-C)/(C-M) = (300-45)/(45-28) =
255/17 = 15 yenosek u nposepka: =(300+28*15)/(15+1)= 45.

3ameyvaHue: maTeMaTudeckue nporpammel BbldncnaT HaobopoTt Y = (C-B)/(M-C).
3ameyvaHue: maTemaTndeckme qopmyrbl BO3MOXHO OPOpMAATE Kak Tabnuupbl.



Ne 3. UHdnauuma

MHC*)J'IFILI,MFI B CTENneHn neTt BblvncndeT MHOXNTEIb LEH

Inflation ™ Years = Factor [7]
NHpnsaums: Inflation = Factor ™ (1 / Years) [8]
[oabl: Years = LOG(Factor)/LOG(Inflation) [9]

Mpumep: ecnu MHOXUTENb 12 3a 15 neT: nHdnsaumna =127(1/15) = +18%.
Mpumep: ecnn MHOXUTENDb 12 1 MHPNaumna 1,18: =LOG(12)/LOG(1,18) = 15 ner.

Ne 4. UHTepnonauua Interpolation

[lepemeHHble ynopagoyeHsl n co3gaétca Tpaneumns X1 y1 y3 x3 n nckomoe: y2 ot xX2.
Variables ranked and created trapezoid x1 y1 y3 x3 and find: y2 by x2.

y3 yl y2 y3

y2 50 | 78 | 90

yl 20 | 48 | 60

1 2 3 x1 X2 X3
y2=y1+(x2-x1)*(y3-y1)/(x3-x1) [10]

3ameyaHue: NHTepnonaLMsa BO3MOXHA Yepes rpadudeckne nporpamMmmel.
Note: interpolation possible through graphic programs.

3ameyaHue: BO3MOXHa MHTepnonsaumna Tabnuu: 4-x a4eek 1 Lernmkom.
Note: possible interpolation of tables: 4-th cell and wholly.

Ne 5. KombuHaTopuka Combination

KonnyectBo kombuHauum no 2 cumeona. Numbers of combinartiions by 2 symbols.
[MpakTnyeckn: TpaHcnopTHaa 3agadva. Practically: transport problem.

N=X*(X-1)/2 [11]
A B C D
B AB A D
C AC BC 4
D AD BD CD B C
E AE BE CE DE
X=5 abcde N=5*4/2=20/2=10 ab ac ad ae bc bd be cd ce de
X=4 abcd N=4*3/2=12/2=6 ab ac ad bc bd cd
Ne 6. lNpoueHTbI Percents
BHecs geHbrn nog p % Ha Y net oxngaem mHoxutens M. M = (1+p/100)"Y [12]
Placed money under p % on Y years expect multiplier M. M = (1+p/100)™Y [12]

MpoueHTbl Percents p = -100*(1 -MA(1/Y)) unn or p = 100*(M~(1/Y)-1) [13]
okl Years Y = LOG(M)/LOG(1+p/100) [14]



Ne 7. MNaTTepH

[BOWYHbIE COOBLITUS KOHTPONUPYET NepeMHOXeHUe cobbITnin Bknoyaa yHkummn =HE()
X=(A1l|HE(ALl))..*...* (AN | HE(AN)) =(0]1) [15]
[Mpumep: HanTN KonuyecTso cobbiTur Buaa 1010011 cymmupya pesynbTaThl:
=Al *HE(A2) *A3 *HE(A4) *HE(A5) *A6 *A7=(0| 1)
3ameyvaHue: 6onblne gaHHble MoryT 6bITb He noapsaa.

Ne 8. floroH Catcing-up

Ecnu koadppmumneHT K: MHOXUTEenNb ctaBkn M: M=1+(1/(K-1)) [16]
Ecnu koadppmumneHT K=3 MHOXUTENb cTaBkn MUHUMYM M=1+(1/(3-1))=1,5.
If coefficient K: rate multipler M: M=1+(1/(K-1)) [16]

If coefficient K =3 rate multipler minimum M=1+(1/(3-1))=1,5.
Ne 9. BbIMrpbILWLHOCTb

NHTerpan paBHO cymma npounsseaeHn BEPOATHOCTEN Ha KOI(PPULIMEHTDI.

V = P1*K1 + P2*K2 + ... + PN*KN [17]
[Mpumep: yragaB BepoOATHOCTb 6% koadppuumeHT 10 M yragaB BepoAaTHOCTb 38%
koappuumeHT 1 3Haumt V = 0,06*10 + 0,38*1 = 0,98 = 98%
[Mpumep Excel: =10*runepreomeT(2;2;20;80)+1*runepreomet(1;2;20;80) =0,981
[Mpumep Excel: =2*runepreomeT(1;1;18;37) =3*runepreomeT(1;1;12;37) =0,973
KonnyectBo kombuHauum Excel: =1/runepreomeT(5;5;5;36) =376992
3ameyvaHue: yqobHO cpaBHMBATbL MHOIMME NOTEPEWN.

Ne 10. BbIMrpbIWHOCTb 3aBUCUMbIX COObLITUN

OnpenenuTb BbIMIPLILLHOCTL MHOXECTBa 3aBUCUMbIX COBbITUI 3HaA KOO MOULIMEHTDI
dopmynupoBka: cymMma KoO3((UUMEHTOB AeNUTb Ha KBagpaT KonuyectBa [AOJTHKHO
ObITb 6onbLle eanHNLbI (KL+K2+..+KN)/(N*2)>1 [18]
Mpumep: =(2,4+2)/(2"2) = 4,4/ 4 = 1,1 > 1 3HA4MT BbIUIPLILIHO MPU CTaBke Ha oba
cobbITUA NPU YCIIOBUM BbIUIpbliLla OAHOro 13 cobbITUS.

3ameyaHue: Hanbonee NOrM4yHoe NPUMEHEHME. CTaBkM Ha BbIGOPbI UMW CTaBKM Ha
cobbITMS C MHOXECTBOM BapunaHTOB Buaa «nobeaa B 1-n Tarm 1 B MaTtye.
3ameyaHue: Ha3BaHMe CUCTEMbI AaTYMHI MPOUCXOAUT OT Ha3BaHMUs CTPaHbI.
3ameyvaHue: nyylie NoHMMaTb NpPocTble Apodbu Buaa TpeTb U YeTBepTb unu 5/4 n 4/5.

Ne 11. BbIMrpbIWHOCTbL MPOTUBOMNONOXHbLIX COObLITUN

Onpegenutb  BbIUIPLILLHOCTb ~ HECKOSbKUX  MPOTUBOMOSMIOXHBLIX  COBBLITUN  4TO
Ha3bIBaAETCSA «BUIKa».

dopmynupoBka: rnpousseneHne KO3IPMPUUUEHTOB MUHYC Kaxabll KO3GMUUUEHT
OOJTDKHO BbITb H6ornbLle HynS. K1*K2-K1-K2>0 [19]
Mpumep: =1,2*8-1,2 -8 = 0,4 > 0 3HAUMT «BUIIKa» €CTb N BbIUIPbILL €CTb.
3amevaHne: maTeMaTUyYeCKUn KypbEs ANns BbIUrpbllLen ecriv 2 BapuaHTa.
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PeweHne 3agadn npo 3apnnatbl Decision of task about salaries
(B+M*4)/(4+1) =C (B+M*H)/(H+1) =S
B+M*Y = C*(4+1) B+M*H = S*(H+1)
b+M*4 = C*4+C B+M*H = S*H+S
C*Y4-M*4 = b-C S*H-M*H = B-S
Y*(C-M) = b-C H*(S-M) = B-S
Y = (b-C)/(C-M) H = (B-S)/(S-M)
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CoObITna oBOUNYHbIE 2-UYHbIE U 6 BapNaHTOB:
CnexeHne N yyactme n ycnex unm Heycnex (1&2)
CnexeHue N Hey4yacTue 1 BO3MOXHbIN ycrnex unm Heycnex (3&4)

He CneXXeHue 1 HeyyacTue 1 BO3MOXHbIN ycnex unu Heycnex (5&6)

Events binary and 6 variants:
tracking & participation & success or failure (1&2)
tracking & non-participation & possible success or failure (3&4)

non-tracking & non-participation & possible success or failure (5&6)
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NMpousBopgHasa Derivative
[Mpon3BoaHas: TaHreHC yria HakrnoHa kacaTernbHOW rpaduka yHKUmMW.

[MponseoaHas 1-9: MUHUMaKC PYHKLNMN.
BusyanbHO: ropnsoHTanbHasa kacaternbHaa rpadovka yHKUnN.

[MponsBogHas 2-a: nepernd yHKLUK
BusyanbHO: n3ameHeHne HanpaBneHns yrinoBoro ABMXeHUsa KacaTernbHOW rpaduka.

MyTb M Npon3BoAHas 1-: CKOPOCTb.
MNponsBogHas 2-1: yCKOpeHue 1 npoussoaHas 3-s: cTapT.

Derivative: tangent of slope angle of tangent of graph of function.

Derivative 1st: minimax of function.
Visually: horizontal tangent graph of function.

Derivative 2nd: inflection of function.
Visually: changing direction of angular movement of tangent of graph.

Path and derivative of 1st: speed.
Derivative 2nd: acceleration and derivative 3rd: start.



Visual Mathematics & Danilin Russians formulas
# 1. Reliability and probability of probability
Givenned probability of event and reliability is set and it is required to calculate normal
number of identical events in a row.
P is probability of an event, for example, 25% = 0.25 = 25/100 = 1/4.
C - reliability of event is guaranteed, for example, 99% =0.99 = 9/10.

Multiplication of constant probabilities

C+(1-P)"N=1 [1]
calculates probability of probability and creates a formula
N = LOG(1-C)/LOG(1-P) [2]

Example: with a reliability of C=99% for a probability of P=25%

Normal number of identical consecutive N = LOG(1-0,99)/LOG(1-0,25) = 16

and means that it is normal to fail to guess 16 times in a row at a probability of 25%
and real mathematicians understand why they write LOG or LN in different cases.

Relations are interchangeable as wins and losses and probability of winning is one
minus probability of losing then C=1-c and c=1-C and P=1-p and p=1-P and same
formulas are valid for probability and reliability over 50%.

Formula calculates it in a simplified way N = 7+(5*(1/P-2)) [3]
Example, P=0.1 N= 47 is normal and P=0.78 & N=4 is normal.

Calculate probability of event having provided reliability for given number event
P=1-(1-C)1/N) [4]

# 2. Salary

Let's say several employees receive a small salary and 1 manager receives a large
salary and you need to find number of employees to form a given average salary.

Let's denote: B = big pay and C = average pay and M = small pay and H = number of
employees who receive little and means
(B+M*H)/(H+1)=S [5]

Mtsensk Mzensk integral formula: H = (B-S)/(S-M) [6]

Note: Excel compatible programs allow you to assign any names to cells to right of
formula line, and formulas in Russian are possible.

Example: B =300 & M =28 & S = 45 and means H = (B-S)/(S-M) = (300-45)/(45-28) =
255/17 = 15 person and verification: =(300+28*15)/(15+1)= 45.

Note: Mathematical programs calculate opposite H = (S-B)/(M-S).
Note: mathematical formulas can be designed as tables.



# 3. Inflation

Inflation in power of years calculates price multiplier

Inflation ™ Years = Factor [7]
Inflation: Inflation = Factor ~ (1 / Years) [8]
Years Years = LOG(Factor)/LOG(Inflation) [9]

Example: if multiplier is 12 for 15 years: inflation =127(1/15) = +18%.
Example: if multiplier is 12 and inflation is 1.18: =LOG(12)/LOG(1.18) = 15 years.

# 7. Pattern

Binary events are massively controlled by multiplying events including function =NOT()
X =(A1| NOT(AL1)) ... *...* (AN | NOT(AN))=(0| 1) [15]
Example: find number of events of form 1010011 summing up results:
=Al1 *NOT(A2) *A3 *NOT(A4) *NOT(A5) *A6 *A7=(0|1)
Note: bigdata may not be consecutive.

# 9. Winning

Integral is equal to sum of products of probabilities by coefficients.

V = P1*K1 + P2*K2 + ... + PN*KN [17]
Example: guessing probability of 6% coefficient 10 and guessing probability of 38%
coefficient 1 means V = 0,06*10 + 0,38*1 = 0,98 = 98%
Example Excel: =10*hypgeomdist(2;2;20;80)+1*hypgeomdist(1;2;20;80) =0,981
Example Excel: =2*hypgeomdist(1;1;18;37) =3*hypgeomdist(1;1;12;37) =0,973
Numbers of combinations Excel: =1/hypgeomdist(5;5;5;36) =376992
Note: it is convenient to compare many lotteries.

# 10. Winning of dependent events

Determine profitability of a set of dependent events by knowing coefficients

Formulation: sum of coefficients divided by square of quantity must greater than one
(KI+K2+...+KN)/(N*2)>1 [18]

Example: =(2,4+2)/(2"2) = 4,4 / 4 = 1,1 > 1 this means that it is winning when betting

on both events, provided that one of events wins.

Note: most logical application: betting on elections or betting on events with many

options of type "victory in 1st half and in match".

Note: name of dating system comes from name of country.

Note: it is better to understand simple fractions of form 5/4 and 4/5.

# 11. Winning of opposite events

Determine winning of several opposite events, which is called a "fork".

Formulation: product of coefficients minus each coefficient must be greater than zero.
K1*K2-K1-K2>0 [19]

Example: =1,2*8-1,2 -8 = 0,4 > 0 so there is a "fork" and there is a win.

Note: a mathematical curiosity for winnings if there are 2 options.



