Mathematics homework #2

Homework consists of 11 exercises. Exercises are numbered and title with their topics are marked near
the number to make solution process easier.

Exercise statements use parameters a, b, c, etc. to make tasks distinct for different students. List of
parameter values is present in table 3 in appendix A.

e Solutions should be handwritten with rather thorough explanations regarding notation
introduced by the student (i.e. what are the events A4, B etc.) and chosen ways to solve the
problems.

e Each solution should start with the exercise statement with the individual parameter values.

e Solutions should be labeled with student name and the individual number (according to table
1 of the appendix A), group number and homework number.

e Pictures of submission should be sent to lecturer’s email Sergey.Garbar@novsu.ru, with
subject including student’s name with the individual number (according to table 3 of the
appendix A), group number and homework number. Submission will be checked; the result will
be sent as a reply to the original email.

e Solutions to at least 9 exercises must be correct. If some of the solutions are not correct,
corresponding exercises should be done again — until they are.

Exercise 2.1: Discrete random variables
Random variable X is determined by its distribution given in table 1. Find probability ps.

Table 1 — Probability distribution of random variable X

X; a b c
D; 0.1 d P3 e

Exercise 2.2: Discrete random variables
Whatis P(X < 0)?

Exercise 2.3: Discrete random variables
What is the expected value E(X)?

Hint: it will help to write out the probability distribution table with individual parameter values.

Exercise 2.4: Discrete random variables
What is the standard deviation gy ?

Exercise 2.5: Bernoulli trials
Probability for success in Bernoulli trials is e. f experiments are performed. Y is the number of
successes. Whatis P(Y = ¢)?

Exercise 2.6: Binomial distribution
What is the expected value E(Y)?
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Exercise 2.7: Binomial distribution
What is the standard deviation gy ?

Exercise 2.8: Normal distribution
Random variable Z has a normal distribution with mean g and standard deviation f. Find P(Z > h).

Exercise 2.9: Normal distribution
WhatisP(h < Z <)

Exercise 2.10: Sample statistics
Fill in the frequency table for the samplec, f, g, h,i,j,¢c,g,i,¢c,i,f, h,j, g,¢c.f,].c,j-

Hint: it will help to write out the sample as the numbers for each individual variant.

Exercise 2.11: Sample statistics
Find the sample mean.

Exercise 2.12: Sample statistics
Find the sample standard deviation.

Exercise 2.13: Sample statistics
Find the correlation coefficients of parameters X and Y (see table 2).

Table 2 — Samples for X and Y

X c f g h i j c g [ c

Y L f h J g 4 f J 4

Hint: it will also help to write out the sample as the numbers for each individual variant.

Useful links
Textbook

Appendix A: Individual parameter values
Table 2 — Parameter values for exercises

Individual number Student name alb|c|d|e|flg|h|i]|]j
1 AbaenbpaxmaH Topaia Xanug, LWabaHa -410(3]/0.1|0.2| 8|20|11|16|12
2 Abay Anv lamanb Anu -5(-214]10.2(0.3| 9(24|12|17|13
3 Ann Axmag, -3(-3/5/0.3|0.4|10|16(13|18 |14
4 Anb-Papav Abaynna Anv Moxammep, XyccenH -6|-1/6/0.1|/0.5|11|18|14|19|15
5 Acrap Myxammag, -711(13]|0.2|0.1|12|22|15|20]|16
6 Axmag, bawwup -8 4/0.3(0.2(13(19(11|21(17
7 Axmen Axmeg Nbpaxum Abaencanam -9(-2|5/|0.1({0.3| 8(17|12(22|18
8 Axmen Hagep Calieg Abayncanam -41-316/0.2(0.4| 9(25|13(16|19
9 barxy Cyxannb -51-113]0.3|/0.5|10|27|14|17|20
10 Fapamapu EraHex -311{4|0.1|/0.1|11|20|15|18|21
11 -6 5(0.2|0.2|12|24(11|19]|12
12 Evcca Moxamepg, Cabep Moxamep, -71-216/0.3|10.3|13|16|12|20|13
13 3ape Anupesa -81-313|0.1|/0.4| 8|18|13|21|14
14 Nb6paxum Wepud Xanen Xammag Yaa -91-114]0.2|0.5| 9|22|14|22]|15
15 Mppuc Cyxaina Ubparmm Abbac -4 1(5/0.3|0.1{10|19|15|16|16
16 MmpaH Myxammag, -5 6/0.1|0.2|11|17|11|17|17
17 Notdum Moxammag, -31-213/0.2|0.3|12|25|12|18|18
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Individual number Student name alb|c|d|e|flg|h|i]|]
18 Maxmyg Axmen Myxameg Axmeps, -6(-3(4|10.3(0.4|13|27(13|19(19
19 Maxmyg CoHpgoc Axmen Moxamepg, -71-1(5/0.1|0.5| 8|20(14|20(20
20 Moxameg MycTtada AHac dnbcaes Inbcaries, -8 1|6|0.2(0.1| 9(24|15(21|21
21 Moxameg XacHaa Moxamezg Moxameg Abganna -910(3|0.3|/0.2|10|16|11|22|12
22 MyHup Woanb -41-21410.110.3|11|18|12|16|13
23 Mypcu Axmeg 3axep Canng Axmeps, -51-315/0.2|10.4|12|22|13|17|14
24 Paig Moxameg Parab Paau -31-116/0.3(0.5|13(19|14|18|15
25 Pawwnan Moxammag, -6 1(3/0.1{0.1| 8|17|15|19|16
26 dartxanna 3aag Moxamen Abaenasns Kot -71 0|4]0.2(0.2| 9(25|11({20|17
27 Xaxun CabpuHa -81-215/0.3|10.3|10|27|12|21|18
28 XaH lN'ynab -9(-316/0.1{0.4|11({20|13|22|19
29 XaH Wax 3amaH -41-113]0.2(0.5(12|24|14|16|20
30 LWaxuH Ampy Moxamen Abaenbasns Mopcu -511{4|0.3|0.1|13|16|15|17|21
31 3ccaag Moxameps, Pupac -3/ 0(5/0.1|0.2| 8|18|11|18|12
32 -6(-2|6]0.2(0.3| 9(22|12(19|13
33 -71-313|0.3|0.4(10|19|13|20|14
34 Anxapuamnx Myktaga UmpaH Anm -8|-114]0.1|0.5|11|17|14|21|15
35 Anb Xagu PasaH Anb Xagn Maxmyg, Moxammeg, 91 1(5/0.2|0.1|12|25|15|22|16
36 Ammap Axmes Maxmyg Omap AMUH -410(6/0.3(0.2|13|27|11|16|17
37 borgaan Capa Encang Anu Abyencaag -5(-213/10.1|0.3| 8|{20(12|17 |18
38 Encavien Kxanen Maxmygn Abaanna Abaensaxes, -31-314|0.2|10.4| 9|24|13|18|19
39 Encaag Amupa Abaendatrax Moxamen Anm -6(-1{5/0.3|/0.5|10|16|14|19|20
40 KopaHu Maxmyg Axmen Moxameq, -711{6/0.1|0.1|11|18|15|20|21
41 Merapeb Masaga Aaenb Abaenatu -8 003]0.2(0.2|12(22|11(21|12
42 Mepa MomeH Awpad Camup Abgendartrax -9(-214|0.3({0.3|13(19|12(22|13
43 Mupa Moxamepg, Awpad Camup AbaendaTmx -41-315(|0.1(/0.4| 8|17|13|16|14
44 Moxameg Moxamepg, Barnx MycTtada Anu -5(-1(6|0.2|0.5| 9|25(14|17 |15
45 Moxamepg Pokauna Kxanepg lN'yaa Ncmaunn -311(3/0.3|0.1|10|27|15|18|16
46 Hacp E6pam Camup Asns -6/ 0{4]|0.1|/0.2|11|20|11|19|17
47 Canepn Axmep, Aboenpaxman fAxva Abpenpaxman Moxameg, |-7 [-2(5(0.2|0.3|12(24(12|20|18
48 Canepn Axmep, JoHuna Xanep LWWaabaH PamagaH -81-316/0.3|0.4|13|16|13|21|19
49 Cobux Axmen Xamaga Moxammepg, CaHag, -9(-1(3|0.1|0.5| 8|18(14|22|20
50 ®apranv Maun MoxceH LLlexaTta Lonkamu -411{4]10.2|/0.1| 9|22|15|16|21
51 Xanuoa Canax Maxep Abganna -5/ 0(5/0.3|0.2|10|19|11|17|12
52 XacaH Moxamepn, Abaenbpayd Abaenocanam -31-216/0.1|0.3|11|17|12|18|13
53 LUntmen dncama Tamep dncang Moxamen Abaanna -6(-3(3/0.2|0.4|12|25(13|19(14
54 Anwepnd Moxamepn Axmes AboyndpoTty Axmes, -71-114]10.3|0.5|13|27|14|20]|15
55 Anbcanes Hanpa Moxameg, LLlexata MeTtBannu -811(5/0.1{0.1| 8|20(15|21|16
56 KOcced Xanug Banna Encaen Enpecykm 91 0(6|0.2|0.2| 9|24|11|22|17
57 -41-213]10.3(0.3|10(16|12|16|18
58 Abpanna Axmep, LaabaH Maxmyp, -5(/-314|0.1({0.4|11(18|13(17|19
59 Abpenaan CendenanH Moxamen Papyk Moxames, -31-1|5(0.2|0.5(12|22|14|18|20
60 Abpenasus Tanan Xaman Abaencamiie 6| 1{6/0.3|/0.1{13|19|15|19|21
61 Abpenparim Maxmyz 'xapnb Asaganna -710(3|0.1|0.2| 8|17|11|20|12
62 Abpenmarng dnwasnm Kapam dnwasnm XyccenH -81-214]0.2|10.3| 9|25|12|21|13
63 AbaenHaenH Axmep Tapek Abaenbmanek -9(-3|5(|0.3(0.4(10(27|13|22|14
64 Abpenbasus Axmen Moxameg Axmep, -41-116|0.1{0.5|11|20(14|16|15
65 Ancang Xviwam Amp 6paxmum -5511(3/10.2|0.1|12|24|15|17 |16
66 Axmep Axmezs, Moxamez, bopxam -3/ 0(4|10.3(0.2|13|16(11|18|17
67 Axmepn Moxamen Agen Canem XaccaH -6(-2(5/0.1{0.3| 8|18(12|19(18
68 Axmep, HopxaH ®ay3m Maxmyg, -71-316/0.2|10.4| 9|22|13|20|19
69 bakpu Inb3axpaa Moxammepg, Anv -81-113|0.3|/0.5|10|19|14|21|20
70 EnpsuHn Maxmya Moxamep, Enxapetx M6paxum 91 1{4]|0.1|0.1|11|17|15|22|21
71 Mb6paxum Ucnam Moxamepg, Cang Moxames, -410(5/0.2|0.2|12|25|11|16(12
72 Maxmya Maxa Axmeg Caag, -51-216(0.30.3|13|27(12|17 |13
73 Moxameg Axmen Moctada Kamen -3(-3(3/0.1/0.4| 8|20(13|18|14
74 Moxameg [uHa Moxamez AbaenpaxmaH Moxamep, -6(-1(4|0.2|0.5| 9|24(14|19|15
75 Moxameg Ucnam Moxameg, Harnb Noparum -71 1/5|0.3|0.1|10|16|15|20|16
76 Moxamen Moxameg ®atxv Xamuc Abaentassab -8/ 0(6/0.1{0.2|11|18|11|21|17
77 ConvmaH Abaenbasuns Cadu Abaenbasns Moxamep, -91-2(310.210.3|12(22(12|22|18
78 CoHbon Xenmu Kaman Xenmum Moxamep, -41-31410.3(0.4|13|19(13|16(19
79 Xaboy Moxamepn, cmann Nbpaxmum XaccaH -5/-1(5/0.1|0.5| 8|17|14|17|20




Individual number Student name alb|c|d|e|flg|h|i]|]
80 Xamyga Moxamepg, Xaneg Maxmya, -311(6/0.2|0.1| 9|25(15|18 (21
81 3Belic PamagaH Kopan PamagaH -6(0(3/0.3|0.2|10|27(11|19|12
82 Snecxaku Xabuba dyag LLlayku Mexita A6genasus -71-21410.1({0.3|11(20|12({20|13
83 dnbcaen Axmep, Ycama Caiieg Moxamep, -8(-3|5(/0.2(0.4(12|24|13|21|14
84 -9/-1(6/0.3|0.5|13|16|14|22|15
85 laypas -4 1(3]/0.1|0.1| 8|18|15|16|16
86 Tawy -5/ 0(4]0.2|0.2| 9|22|11|17|17
87 AbyBapaex Moxamapg Xatem [asyz, -31-215/0.3|0.3|10|19(12|18 |18
88 Abytanma AHac Abgannax CynemmaH -6(-3/6/0.1{0.4|11|17|13|19|19
89 Anwabap MyHa Xaiigep Abaynnax -71-113(0.2|0.5(12|25|14|20|20
90 laHu3agexecbyeit Moxammag PamesaH -8 1|4|0.3(0.1|13(27|15(21|21
91 Oxxanun Capa Pudat 91 0(5/0.1|0.2| 8|20|11|22|12
92 Oxxanun datnuma Pudar -41-216|0.2|10.3| 9(|24|12|16|13
93 [Oypranan [eswpn PaHn -5/-3(3/0.3|0.4|10|16|13|17 |14
94 Kasa LUneanna Cybenap -3|-1{4]0.1|/0.5|11|18|14|18]|15
95 Kaywwuk Buwan 6| 1(5/0.2|0.1|12|22|15|19|16
96 Kpuctmnan Camioanb KnemeHTtoxal -71 0/6/0.3({0.2|13(19|11(20|17
97 Manne MoxaHTx Kymap -8(-2(3|10.1{0.3| 8|17(12|21|18
98 MaHaa Moxameg, Canax Axmeps, -9(-3(4|10.2|0.4| 9|25(13|22|19
99 Moxameg XaccaH Pega XaccaH -41-1(5/0.3|0.5|10|27(14|16|20
100 CanvumunbopyaxeHn Moxammagpesa Axmaapesa -5/ 1{6/0.1|0.1|11|20|15|17|21
101 CanmaH Abgenasn3 Moxameg Abaenasus -310(3|0.2|0.2|12|24|11|18|12
102 TeHamyumkkan Myxammeg, LLiakknp -6(-214]|0.3|/0.3|13|16|12|19|13
103 Xapyas Moxameg, AMUH -71-315/0.1/0.4| 8|18(13|20|14
104 XyccenH Anv Kapum XycceiH -8(-1|6/0.2(0.5| 9(22|14(21|15
105 Wepuou WemceaanH -911(3/0.3|0.1|10|19|15|22|16
106 W pneactasa AmaH -410(4|10.1|0.2|11|17|11|16|17
107 InTabbax Axmen Kapum Axmepn Abaenbmarug, -51-215/0.210.3|12|25|12|17|18
108 Antaxasn Moxameg Cabep PamasgaH -31-3/6/0.3|0.4|13|27(13|18|19
109 -6(-1|3|0.1|/0.5| 8|20|14|19|20
110 'yn Myxammag, bunan -7|1 1{4]10.2|0.1| 9|24)15|20|21
111 AbaenbpaxmaH Axmez Anv dnbcalieg Abaenbmarng -8| 0/5/0.3({0.2|10(16|11(21|12
112 -9(-2(6/0.1{0.3|11|18|12|22|13
113 -41-3(3]/0.2|0.4|12(22|13|16|14
114 -5|-114]0.3(0.5|13(19|14|17|15
115 -311(5/0.1|0.1| 8|17|15|18|16
116 -6/ 0(6/0.2|0.2| 9(25|11|19|17
117 -71-2(3]/0.3|0.3|10(27|12|20|18
118 -8(-3(4/0.1{0.4|11|20|13|21|19
119 -9(-1(5/0.2|0.5|12(24|14|22|20
120 -411(6/0.3|0.1|13|16|15|16|21




