Mathematics homework #1

Homework consists of 10 exercises. Exercises are numbered and title with their topics are marked near
the number. Hints are provided 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 1 in appendix B.

e Solutions should be handwritten with rather thorough explanations regarding notation
introduced by the student (i.e. what are the events 4, B etc.) and chosen ways to solve the
problems. (See appendix A for example.)

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 B), 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 2 of the
appendix B), 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 70% of the exercises should be correct. If some of the solutions are not
correct, corresponding exercises should be done again — until they are.

Exercise 1.1: Classical probability
A box contains marbles. There are a red marbles, b blue marbles, ¢ green marbles, d yellow marbles
and e white marbles. What is the probability that the randomly chosen marble is f?

Exercise 1.2: Complement of the event
A box contains marbles. There are a red marbles, b blue marbles, ¢ green marbles, d yellow marbles
and e white marbles. What is the probability that the randomly chosen marble is not g?

Hint: how is this a complement event? What formula should be used here?

Exercise 1.3: Compound events

A box contains marbles. There are a red marbles, b blue marbles, ¢ green marbles, d yellow marbles
and e white marbles. Two marbles are consequently taken out of box at random. What is the
probability that the first marble is g and the second is f?

Hint: what kind of the compound event is considered here? What rule for finding the probability
should be used?

Exercise 1.4: Compound events
There are a red pens, b blue pens, ¢ red pencils and d blue pencils on the desk. One of these items fell
to the floor. What is the probability that it was h or i?

Hint: what kind of the compound event is considered here? What rule for finding the probability
should be used?

Exercise 1.5: Counting rules
A person has a scarfs, b hats and d jackets. How many ways to choose a scarf, a hat and a jacket does
this person have?
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Exercise 1.6: Counting rules
Password can contain j English letters and digits. Length of password is e symbols. How many
passwords are possible?

Exercise 1.7: Counting rules

A student has c different notebooks and decided to give a of them to a friend. How many ways does he
have to give away these notebooks?

Hint: is that a permutation or a combination? Why?

Exercise 1.8: Counting rules
A student has d different notebooks and a different subjects. How many ways does he have to assign a
notebook to a subject?

Hint: is that a permutation or a combination? Why?

Exercise 1.9: Total probability law

There were b apples and ¢ oranges in the first basket. There are d apples and e oranges in the second
basket. One basket is chosen. Probability to choose the first basket is 1/a. One fruit is taken out. What
is the probability that this fruit is an apple?

Hint: what two steps can we split the experiment into? What are the probabilities of those steps?

Exercise 1.10: Bayes’ theorem

There were b apples and ¢ oranges in the first basket. There are d apples and e oranges in the second
basket. One basket is chosen. Probability to choose the first basket is 1/a. One fruit is taken out, and it
is an apple. What is the probability that the first basket was chosen?

Hint: what is the prior probability? How does the knowledge which fruit was obtained affects this

probability? How the posterior probability should be denoted?

Useful links
Textbook

Total probability rule

Bayes’ theorem


https://upload.wikimedia.org/wikipedia/commons/1/1d/High_School_Probability_and_Statistics_%28Advanced%29.pdf
https://www.statisticshowto.com/total-probability-rule/
https://www.mathsisfun.com/data/bayes-theorem.html

Appendix A: Submission example

John Smith, group 3312, individual number 120
Substitute with your name, group and individual number.

Parameter values: a = 5,b = 9,c = 14,d = 11, e = 8, f=yellow, g=yellow, h=pen, i=red, j=lower or
uppercase.

Exercise 1.1 (note individual parameter values!)
A box contains marbles. There are 5 red marbles, 9 blue marbles, 14 green marbles, 11 yellow marbles
and 8 white marbles. What is the probability that the randomly chosen marble is yellow?

Place your solution here (with rather thorough explanations regarding notation introduced by the
student and chosen ways to solve the problems).

Exercise 1.2
A box contains marbles. There are 5 red marbles, 9 blue marbles, 14 green marbles, 11 yellow marbles
and 8 white marbles. What is the probability that the randomly chosen marble is not yellow?

Place your solution here (with rather thorough explanations regarding notation introduced by the
student and chosen ways to solve the problems).

The rest of the exercises should be also presented in the same manner.



Appendix B: individual parameter values
Table 1 — Parameter values for exercises

Individual Student name a c|d|e f g h i j
number
1 AbaenbpaxmaH Topaiia Xanug, LWabaHa 2 6|7 |8 |red green |[pen |blue |lowercase
2 Abay Anv Famans Anu 3 8|9 |9 |green |blue |pencil|red |uppercase
3 Ann Axmap, 4 10{11|10|blue |white |pencil |blue |lower or
uppercase
4 Anb-Papan A6aynna Anv Moxammegq, 5 12| 7 |11 | white |yellow | pencil |red |lowercase
XyccenH
5 Acrap Myxammag, 2 14| 9 |12 |yellow | green |pen |blue | uppercase
6 Axmapg, bawwp 3 6 |11(13|red blue |pen |[red |loweror
uppercase
7 Axmegn Axmeg Nbpaxum Abaencanam 4 8| 7 | 7 |green |white |pencil |blue |lowercase
8 Axmeg Hagep Caiieg Abgyncanam 5 10| 9 | 8 |blue |yellow |pencil|red |uppercase
9 Barxy Cyxaunb 2 12 (11| 9 |white |green |pencil | blue |lower or
uppercase
10 lapamapu EraHex 3 14| 7 |10 |yellow | blue |pen |red |lowercase
11 4 6|9 |11]|red white |pen |blue |uppercase
12 Evcca Moxamepg, Cabep Moxamep, 5 8 |11|12 |green |yellow |pencil |red |lower or
uppercase
13 3ape Anupesa 2 10| 7 |13 |blue |green |pencil | blue |lowercase
14 N6paxmum Wepnd Xaneg Xammapg, Yaa 3 12| 9 | 7 |white |blue |pencil|red |uppercase
15 Mppuc Cyxaina Ubparum Abbac 4 14|11 | 8 |yellow | white |pen |blue |lower or
uppercase
16 MUmpaH Myxammag, 5 6|79 |red yellow [pen |red |lowercase
17 Notoum Moxammag, 2 8 | 9 |10 |green |green |pencil | blue | uppercase
18 Maxmyg Axmeg Myxameg Axmeq, 3 10({11|11|blue |blue |pencil|red |loweror
uppercase
19 Maxmyg, CoHgoc Axmen Moxames, 4 12| 7 |12 | white |white |pencil | blue |lowercase
20 Moxameg MycTtada AHac Inbcalies, 5 14| 9 |13 |yellow | yellow |pen |red |uppercase
Anbcavies,
21 Moxameg XacHaa Moxameg Moxamep, 2 6 11| 7 |red green |pen |blue |lower or
Abpanna uppercase
22 MyHup Woanb 3 8 | 7| 8 |green |blue |pencil|red |lowercase
23 Mypcu Axmeg, 3axep Caung Axmep, 4 10| 9 | 9 |blue |white |pencil|blue |uppercase
)4 Paiin Moxameg Parab Paaum 5 12 (11|10 | white |yellow |pencil |red |lower or
uppercase
25 Pawwnan Moxammag, 2 14| 7 |11 |yellow | green |pen |blue | lowercase
26 daTxanna 3aag Moxamepn Abaenasns 3 6|9 [12]|red blue |pen |red |uppercase
KoTb
27 Xaxu CabpuHa 4 8 |11|13 |green |white |pencil | blue |lower or
uppercase
28 XaH l'ynab 5 10| 7 | 7 |blue |yellow |pencil |red |lowercase
29 XaH Wax 3amaH 2 12| 9 | 8 |white |green |pencil | blue | uppercase
30 LWaxuH Ampy Moxamepg, Abaenbasuns 3 14|11| 9 |yellow |blue |pen |red |loweror
Mopcum uppercase
31 Iccang Moxamepn, Pupac 4 6|7 |10|red white |pen blue | lowercase
32 5 8 | 9 |11 |green |yellow |pencil |red |uppercase
33 2 10{11|12 | blue |green |pencil |blue |lower or
uppercase
34 Anxaduanx Myktaga Mmpan Anu 3 12| 7 |13 |white |blue |pencil |[red |lowercase
35 Anb Xagm PaBaH Anb Xagn Maxmyg, 4 14| 9 | 7 |yellow | white |pen |blue |uppercase
Moxammeg,
36 Ammap Axmeg Maxmyg Omap AMUH 5 6 |11| 8 |red yellow [pen |red |lower or
uppercase
37 Bborpagu Capa Encang Anv Abyencaap, 2 8 | 7|9 |green |green |pencil|blue |lowercase
38 Encaiten Kxaneg Maxmyg Abpanna 3 10| 9 |10 |blue |blue |pencil|red |uppercase
Abpensaxen,
39 Encaag Amupa Abaendatrax Moxames, 4 12 (11|11 | white |white |pencil | blue |lower or
Ann uppercase
40 KopaHu Maxmyg Axmegn Moxamep, 5 14| 7 |12 |yellow | yellow |pen |red |lowercase




Individual Student name c|ld|e f g h i j
number
41 Merapeb Masaga Agenb Abaenatu 6|9 (13 |red green |pen |blue |uppercase
2 Mepa MomeH Awpad Camup 8 |11| 7 |green |blue |pencil|red |loweror
Abpendatrax uppercase
3 Mwpa Moxamep, Awpad Camup 10| 7 | 8 |blue |white |pencil|blue |lowercase
Abaendatmx
a4 Moxameg Moxamep, Barux Myctada 12| 9 | 9 |white |yellow |pencil |red |uppercase
Anun
45 Moxamepg, Pokauna Kxaneg lN'yaa 14 (11|10 |yellow | green |pen |blue |lower or
Nemaunn uppercase
46 Hacp E6pam Camup A3us 6|7 |11 ]|red blue |pen |red |lowercase
a7 Calieg Axmegn AbaenpaxmaH fixuma 8 | 9 |12 |green |white |pencil |blue | uppercase
AbaenpaxmaH Moxamep,
48 Canepn Axmepg, JoHuna Xanep LWaabaH 10({11|13 | blue |yellow |pencil |red |lower or
PamagaH uppercase
49 Cobux Axmesn Xamaga Moxammep, 12| 7 | 7 |white |green |pencil | blue |lowercase
CaHag,
50 ®apranm Maun MoxceH LLlexaTta 14| 9 | 8 |yellow [blue |pen |red |uppercase
LWonkamum
51 Xanunda Canax Maxep Abganna 6 (11| 9 |red white |pen |blue |lower or
uppercase
52 XacaH Moxamepn Abaenbpayd 8 | 7 |10 |green |yellow |pencil |red |lowercase
Abaenbcanam
53 Wntmen dncamna Tamep Incang, 10( 9 |11 |blue |[green |pencil |blue |uppercase
Moxamepg Abganna
54 Anwepnd Moxamen Axmeg AboyndoTy 12 (11|12 | white |blue |pencil|red |loweror
Axmep, uppercase
55 Anbcaies Hanpa Moxameg, LexaTta 14| 7 |13 |yellow | white |pen |blue |lowercase
MeTBannun
56 lOcced Xanunpg Banng Encaen Engecyku 6|9 |7 |red yellow |pen |red |uppercase
57 8 |11| 8 |green |green |pencil | blue |lower or
uppercase
58 Abpanna Axmep LWaabaH Maxmyg, 10 7 | 9 |blue |blue |pencil|red |lowercase
59 Abpenaan CendengnH Moxamep, 12| 9 |10 | white |white |pencil | blue | uppercase
®apyk Moxamen,
60 Abpaenasuns Tanan Xaman Abgencamiie 14|11 |11 |yellow | yellow | pen |red |lower or
uppercase
61 Abaenpaiim Maxmyg, MNxapunb 6|7 (12]|red green |pen |blue |lowercase
ABaganna
62 Abaenmarng dnwasnm Kapam 8| 9 |13 |green |blue |pencil|red |uppercase
Inwasnum XyccenmH
63 AbaenHaenH Axmeg Tapek 10|11 | 7 |blue |white |pencil |blue |lower or
Abaenbmanek uppercase
64 Abpaenbasus Axmen Moxamepg Axmep, 12| 7 | 8 |white |yellow |pencil [red |lowercase
65 Ancang Xuwam Amp 36paxum 14| 9 | 9 |yellow |green |pen |blue |uppercase
66 Axmen Axmen Moxamen bopxam 6 |11(10|red blue |pen |[red |loweror
uppercase
67 Axmeg Moxameg Agen Canem XaccaH 8 | 7 |11 |green |white |pencil | blue |lowercase
68 Axmegn HopxaH ®ay3n Maxmyg, 10| 9 |12 |blue |yellow |pencil [red |uppercase
69 Bakpu dnb3axpaa Moxammepg, Anv 12|11 |13 |white |green |pencil | blue | lower or
uppercase
70 EnpsuHn Maxmyg Moxamep, EnxapeTx 14| 7 | 7 |yellow |blue |[pen |red |lowercase
N6paxmm
71 Mb6paxum Ucnam Moxamepg, Cang, 698 |red white |pen |blue |uppercase
Moxameg,
7 Maxmyg Maxa Axmen Caag, 8 |11| 9 |green |yellow |pencil |red |lower or
uppercase
73 Moxameg Axmen MocTtada Kamen 10| 7 |10 | blue |green |pencil|blue |lowercase
7 Moxamepg, nHa Moxamegs, 12| 9 |11 |white [blue |pencil |red |uppercase
AbaenpaxmaH Moxamep,
75 Moxameg cnam Moxameg, Harné 14|11 |12 |yellow | white |pen |blue | lower or
Nb6parnum uppercase




Individual Student name a c|ld|e f g h i j
number
76 Moxameg Moxameg ®aTxm Xamuc 5 6|7 (13 |red yellow [pen |red |lowercase
AbpentaBBab
77 Conuman Abaenbasms Capu 2 8|9 | 7 |green |green |pencil |blue|uppercase
Abaenbasns Moxames,
78 CoHbon Xenmu Kaman Xenmm 3 10({11| 8 |blue |blue |pencil|red |loweror
Moxamepg, uppercase
79 Xaboy Moxamega Mcmamn Nbpaxmum 4 12| 7 | 9 |white |white |pencil|blue |lowercase
XaccaH
80 Xamyaa Moxamepg, Xaneg Maxmyg, 5 14| 9 |10 |yellow | yellow |pen |red |uppercase
31 3Belic PamagaH Kopan PamagaH 2 6 |11(11|red green |pen |blue |lower or
uppercase
82 dnecxaku Xabuba dyan LLlayku Mexiia 3 8| 7 |12 |green |blue |pencil|red |lowercase
Abpenasus
83 dnbcaen Axmep, Ycama Caiieg 4 10( 9 |13 |blue |white |pencil |blue |uppercase
Moxameg,
84 5 12 (11| 7 |white |yellow |pencil |red |lower or
uppercase
85 laypaB 2 14| 7 | 8 |yellow | green |pen |blue |lowercase
86 Tawy 3 6|99 |red blue |pen |red |uppercase
87 AbyBapgex Moxamapg, Xatem [aBya, 4 8 |11|10 |green |white |pencil | blue |lower or
uppercase
88 AbyTtanma AHac Abgannax Cynenman 5 10| 7 |11 |blue |yellow |pencil |red |lowercase
89 Anwabap MyHa Xaigep Abagynnax 2 12| 9 |12 | white |green |pencil | blue | uppercase
90 laHu3apexecbyeit Moxammag PamesaH 3 14 (11|13 |yellow | blue |pen |red |loweror
uppercase
91 Oxxanun Capa Pudat 4 6|7 |7 |red white |pen |blue |lowercase
92 Oxanun datnuma Pudar 5 8| 9 | 8 |green |yellow |pencil |red |uppercase
93 Oypranan Oeswpu PaHu 2 10({11| 9 |blue |green |pencil |blue |lower or
uppercase
94 Kasa LLnsanna Cybenap 3 12| 7 |10 |white |blue |pencil |red |lowercase
95 Kaywwuk Buwan 4 14| 9 |11 |yellow | white |pen |blue | uppercase
96 Kpuctman Camioanb KnemeHTtbxal 5 6 |11(12|red yellow |pen |red |lower or
uppercase
97 Manne MoxaHTx Kymap 2 8 | 7 |13 |green |green |pencil | blue |lowercase
98 MaHaa Moxameg Canax Axmep, 3 10( 9 | 7 |blue |blue |pencil|red |uppercase
99 Moxamep XaccaH Pepna XaccaH 4 12 (11| 8 | white |white |pencil | blue |lower or
uppercase
100 CannmmnbopyakeHn Moxammazpesa 5 14| 7 | 9 |yellow |yellow |pen |red |lowercase
Axmagpesa
101 CanmaH Abaenasus Moxameq, 2 6|9 [10]|red green |pen |blue |uppercase
Abpenasus
102 TeHamyumKKan Myxammeg, LLIakkup 3 8 |11|11|green |blue |pencil|red |loweror
uppercase
103 Xapgykas Moxamen AMUH 4 10| 7 |12 |blue |white |pencil | blue | lowercase
104 XyccenH Anv Kapyum XyccenH 5 12| 9 |13 | white |yellow |pencil |red |uppercase
105 Wepuou WemceaaunH 2 14 (11| 7 |yellow | green |pen blue | lower or
uppercase
106 LLipnBactaBa AmaH 3 6|78 |red blue |pen |red |lowercase
107 AnTabbax Axmen Kapum Axmep, 4 8 | 9| 9 |green |white |pencil|blue | uppercase
Abaenbmarung,
108 Antaxasn Moxames Cabep PamaaaH 5 10({11|10|blue |yellow |pencil |red |lower or
uppercase
109 2 12| 7 |11 |white |green |pencil | blue | lowercase
110 l'yn Myxammag, bunan 3 14| 9 |12 |yellow |blue |pen |red |uppercase
111 AbaenbpaxmaH Axmeg, Anv dnbcaiiep, 4 6 |11(13|red white |pen |blue |lower or
Abaenbmarug, uppercase
112 5 8| 7 | 7 |green |yellow |pencil |red |lowercase
113 2 10| 9 | 8 |blue |[green |pencil |blue |uppercase
114 3 12 (11| 9 |white |blue |pencil|red |loweror
uppercase
115 4 14| 7 |10 |yellow | white |pen |blue | lowercase
116 5 6|9 |11 |red yellow |pen |red |uppercase




Individual Student name bjc|d|e f g h i j
number
117 6| 8 |11|12|green |green |pencil |blue |lower or
uppercase
118 7110| 7 |13 |blue |blue |pencil|red |lowercase
119 8|12| 9 | 7 |white |white |pencil | blue |uppercase
120 9(14 (11| 8 |yellow |yellow [pen |red |loweror

uppercase




