Mathematics homework #1

Homework consists of 14 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 1 in appendix A.

Solutions should be handwritten in the exercise notebook with rather thorough explanations regarding
notation introduced by the student (i.e. what are the events A, B etc.) and chosen ways to solve the
problems. Each solution should start with the exercise statement with the individual parameter values.
Notebooks should be labeled with student name with the number according to table 1 of the

appendix A, group number and homework number.

e If the student is currently in Novgorod, these notebooks should be handed over to the lecturer
(or to a methodist).

e If the student is abroad, the pictures of every solution should be taken and sent to lecturer’s
email, with subject including student’s name with the number according to table 1 of the
appendix A, group number and homework number.

Some of the exercises are only to be completed if the student does not finish the homework until
19%™ of December 2020 (further referred as the deadline), they are marked as such. So, if the students
submits his or her work before the deadline, only first 10 exercises have to be done.

Exercise 1: classical probability

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

Exercise 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?

Exercise 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?

Exercise 4: compound events
What is the probability that the card taken out of deck is h or i?

Exercise 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?

Exercise 6: counting rules

Password can contain j English letters and numbers. Length of password is e symbols. How many
passwords are possible?



Exercise 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?

Exercise 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?

Exercise 9: total probability law

There were b apples and c 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?

Exercise 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 orange. What is the probability that the first basket was chosen?

Exercise 11: to be done if solutions are submitted after the deadline
What Is the probability that out of b cards that are taken out of the deck all are h?

Exercise 12: to be done if solutions are submitted after the deadline
What Is the probability that out of b cards that are taken out of the deck at least one is h?

Exercise 13: to be done if solutions are submitted after the deadline
What Is the probability that out of ¢ cards that are taken out of the deck exactly 4 is h?

Exercise 14: to be done if solutions are submitted after the deadline

There were b apples and c 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 orange. What is the probability that the second basket was chosen?

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

# Student name a|b|c|d]|e f g h i j
Abpensaxab Moxames, 2 |4 15 | 12 | 12 | red green | red a number | lowercase

1 N6paxmm Encaitep,
Moxameg WamcenanH

5 AbpaenbBaxab Axmeg Ocama | 3 | 5 14 | 11 | 10 | green | blue black a face uppercase
Mocbax card

3 Abpenbxamua Puxam 4 |8 13|10 | 8 blue white | spades an ace lower and
Coybxv Maxmoyg, uppercase

4 Abpsncanam tOmHa Pepa 511012 |9 12 | white | yellow | clubs an even lowercase
Axmepg, number

5 Anu Caites, Myxammag, 6 |12 | 10 | 12 | 10 | yellow | red hearts a face uppercase
XacHauH card or 10

6 Ann Axbs Maxmyza 2 |4 11 [ 11 | 8 red green | diamonds | a number | lower and
AbaenpaxmaH uppercase

7 Axmep laga Axmeg Ucmann | 3 | 5 9 10 | 12 | green | blue red a face lowercase

card




# Student name b|c|d]|e f g h i j
8 Axmen Moxameg AlimaH 8 15|19 10 | blue white | black an ace uppercase
Moxameg,
9 lepruc AbaHy6 Margm 10 (14 | 12 | 8 white | yellow | spades an even lower and
Nabunb 3akn number uppercase
10 l'yepaga Mubpyk 12 | 13 | 11 | 12 | yellow | red clubs a face lowercase
card or 10
1 [Oepas Abaanna Axmep, 11 {12 {10 | 10 | red green | hearts a number | uppercase
Moxameg,
12 Mwunya-buaa Abagenxagm 4 10 | 9 8 green | blue diamonds | aface lower and
card uppercase
13 Moxameg Exab Ocama 5 11 | 12 | 12 | blue white red an ace lowercase
Moxameg, AbgenpaxmaH
14 Moxamezn Moxamep, 8 9 11 | 10 | white | yellow | black an even uppercase
dncarien Abaenpasek number
15 Moxameg Camap Ucmann 10 (15| 10 | 8 yellow | red spades a face lower and
MoaBag, card or 10 | uppercase
16 MycTtada Myctada 12 [ 14 | 9 12 | red green | clubs a number | lowercase
CanaxenguH Abaennbdarta
17 Hapaxnb Moxamepg, Cabep 11 | 13 | 12 | 10 | green | blue hearts a face uppercase
daB3un card
18 OmpaH Kapum Awpad 4 12 (11 | 8 blue white | diamonds | an ace lower and
Moxamepg, dncaies, uppercase
19 OcmaH Anaa OcmaH 5 10 | 10 | 12 | white | yellow | red an even lowercase
MocTada number
20 Tapgaxa JloHun Ceapuk 8 11 | 9 10 | yellow | red black a face uppercase
card or 10
21 Xanun Xagm Xewam Pesap, 10 | 9 12 | 8 red green | spades a number | lower and
MoxammaguH uppercase
XaccaH Omap Patxu 12 | 15 | 11 | 12 | green | blue clubs a face lowercase
22 | Abagenbasum dnbbapbapu card
Moxameg,
23 Xoaxogn Canax [xxexag, 11 | 14 | 10 | 10 | blue white | hearts an ace uppercase
3nbmopccn Abbac
24 Ansakenn Maxmypg, AlimaH 4 13 |9 8 white | yellow | diamonds | aneven lower and
Abpandatrax Anm number uppercase
25 dnKagn Moxamepg, Haccep 5 12 | 12 | 12 | yellow | red red a face lowercase
dncalieq, cardor 10
2 Anbrebanu Nloakt dccam 8 10 | 11 | 10 | red green | black a number | uppercase
Canex
27 dnbxaTnb Anu Xanep, 10|11 |10 | 8 green blue spades a face lower and
Moxamep, card uppercase
28 | dptaH Mexenb Maram Canax 12 | 9 9 12 | blue white | clubs an ace lowercase
29 Abpanna Moxameg Maxmyg, 11 | 15 | 12 | 10 | white | yellow | hearts an even uppercase
ATtTa number
Abpannax Mapuam 4 14 | 11 | 8 yellow | red diamonds | aface lower and
30 | Ubpaxum Moxamep, card or 10 | uppercase
E33enbauH
31 Abaenasnm Moxamep, 5 13 | 10 | 12 | red green | red a number | lowercase
Xewam Abpendatrax
Abpenrasag Axmen, 8 12 | 9 10 | green blue black a face uppercase
32 | Moxamen Ann Moxameg, card
Axmeq,
33 Abaynsaxab Axmeg Tapek 10 |10 |12 | 8 blue white | spades an ace lower and
Moxamep, uppercase
34 Abotocced Hapa Awpad 12 | 11 | 11 | 12 | white | yellow | clubs an even lowercase
Camup number
35 Bexpu [loxa 11 |9 10 | 10 | yellow | red hearts a face uppercase
card or 10
36 biiego Moxamen Anu 4 15| 9 8 red green | diamonds | a number | lower and
uppercase
37 Fesunn MaHap Umag Omap 5 14 | 12 | 12 | green | blue red a face lowercase
Omap card




# Student name b|c|d]|e f g h i j
38 EnbactoHn Moxamep, 8 13 | 11 | 10 | blue white | black an ace uppercase
PamagaH Maxmya
39 Maxmyg, Moxameg, 10 (12 |10 | 8 white | yellow | spades an even lower and
Moxameg Cepaek number uppercase
Pexab Mapam Moxamep, 12 |10 | 9 12 | yellow | red clubs a face lowercase
40
Moxameg Ann Moxameg, card or 10
a Cadaa Moxammepg Anu 11 {11 {12 | 10 | red green | hearts a number | uppercase
Haceep Cadaa
2 An-baxpaHu Kymann 4 9 11 | 8 green | blue diamonds | aface lower and
Abaynpas3ak XyccenH card uppercase
43 | Barxy Cyxannb 5 15 | 10 | 12 | blue white | red an ace lowercase
a4 8 14 |9 10 | white | yellow | black an even uppercase
number
45 Kamenb Mbpam Margu 10 (13 |12 | 8 yellow | red spades a face lower and
dapec card or 10 | uppercase
6 Keputam Aiis Moxamep, 12 {12 {11 | 12 | red green | clubs a number | lowercase
Abaenbkapum AMuH
47 Peiiag Occed Axmep, 11 | 10 | 10 | 10 | green | blue hearts a face uppercase
Moxamep, card
48 Cang Moxamen Moxe6b 4 11 |9 8 blue white | diamonds | an ace lower and
Abaenxamup, uppercase
49 TyHu MocTtada Magxu 5 9 12 | 12 | white | yellow | red an even lowercase
XaccaH number
50 Ytauda man Abaynna Ann 8 15 | 11 | 10 | yellow | red black a face uppercase
Axmepg, cardor 10
51 LLnxam Moxammep, Paag 10 (14 |10 | 8 red green | spades a number | lower and
uppercase
52 dnpxxaman Moxamen Xamgm 12 113 |9 12 | green blue clubs a face lowercase
dncaug card
53 lOcced Moxamen Bagp 11 | 12 | 12 | 10 | blue white | hearts an ace uppercase
XamguH
54 Abpenkagep Maran AimaH 4 10 | 11 | 8 white | yellow | diamonds | an even lower and
Moxameg Enmarasmu number uppercase
Abpenmakcyg Waaun XaHu 5 11 | 10 | 12 | yellow | red red a face lowercase
55
Moxamepg, Pabu card or 10
56 | Anxumung HOcnd Axmep, 8 9 9 10 | red green | black a number | uppercase
Anb-Xammagm Manak 10 (15|12 | 8 green | blue spades a face lower and
57 | MyHud Moxammes, card uppercase
Abaynna
58 Axmegn, Moxameg laHem 12 | 14 | 11 | 12 | blue white | clubs an ace lowercase
Axmeq,
BbaTtu Xenya Ubparum 11 | 13 | 10 | 10 | white | yellow | hearts an even uppercase
59
LLlaabaH Abaentaseab number
60 Ednc Moxameg Axmen, 4 12 |9 8 yellow | red diamonds | aface lower and
Moxamepg Axmen, card or 10 | uppercase
61 N6paxum Uocced Moxames, 5 10 | 12 | 12 | red green | red anumber | lowercase
Axmepq, Moxameps,
62 Nb6paxnum MeHaTtanna 8 11 | 11 | 10 | green | blue black a face uppercase
Paiien Canama card
63 Mecabux Kynaep 10 | 9 10 | 8 blue white | spades an ace lower and
uppercase
64 Moxameg AMp Emag, Paysu 12 | 15 | 9 12 | white | yellow | clubs an even lowercase
number
65 Pabea Omap Moxameg, 11 | 14 | 12 | 10 | yellow | red hearts a face uppercase
Axmep, card or 10
66 Cabep Axmen Maxmyp, 4 13 (11 | 8 red green | diamonds | a number | lower and
LllaabaH uppercase
67 CuouH Kuponoc AbaenHyp 5 12 | 10 | 12 | green | blue red a face lowercase
Waxuma, card
68 Convman Abaanna Lakep 8 10 | 9 10 | blue white | black an ace uppercase
Abpenxanek Abaenxanek
69 10 (11 | 12 | 8 white | yellow | spades an even lower and
number uppercase




# Student name b|c|d]|e f g h i j
70 Youssef Youssef Tarek 12 |9 11 | 12 | yellow | red clubs a face lowercase
Youssef Mohamed card or 10
71 11 [ 15 [ 10 | 10 | red green | hearts a number | uppercase
Omar Essam Abbas 4 14 | 9 8 green | blue diamonds | aface lower and
72
Gadelhak card uppercase
73 5 13 | 12 | 12 | blue white red an ace lowercase
Nedal Sobhi Ibrahim 8 12 | 11 | 10 | white | yellow | black an even uppercase
74
Abdelaal number
75 10 (10 |10 | 8 yellow | red spades a face lower and
card or 10 | uppercase
76 12 (11 |9 12 | red green | clubs a number | lowercase
77 11 |9 12 | 10 | green | blue hearts a face uppercase
card
78 Emad Ali Ahmed Al-Shaebi 4 15|11 | 8 blue white | diamonds | an ace lower and
uppercase
Mohamed Abdelbakey 5 14 | 10 | 12 | white | yellow | red an even lowercase
79 . .
Elfawy Ebrahim Atic number
8 13 |9 10 | yellow | red black a face uppercase
80
card or 10
Zyad Mohamed Ibrahim 10 |12 |12 | 8 red green | spades a number | lower and
81
Mohamed Eldeeb uppercase
82 Abdulkarem Abdulwahid 12 | 10 | 11 | 12 | green | blue clubs a face lowercase
Krestin card
83 Fedaa Ramadan Anwar 11 | 11 | 10 | 10 | blue white | hearts an ace uppercase
Mohamed
84 Mostafa Osman Selim 4 9 9 8 white | yellow | diamonds | an even lower and
number uppercase
85 ApxuH ®Ppeaepuk 5 15 | 12 | 12 | yellow | red red a face lowercase
card or 10
86 | Aamba ManeHTMba MapK 8 14 | 11 | 10 | red green | black a number | uppercase
87 N6parum Kapum Ubparum 10 (13 |10 | 8 green | blue spades a face lower and
Moxamep, card uppercase
88 12 |12 | 9 12 | blue white | clubs an ace lowercase
89 11 | 10 | 12 | 10 | white | yellow | hearts an even uppercase
number
90 4 11 | 11 | 8 | yellow | red diamonds | aface lower and
card or 10 | uppercase
91 5 9 10 | 12 | red green | red a number | lowercase
92 8 1519 10 | green | blue black a face uppercase
card
93 10 |14 | 12 | 8 blue white | spades an ace lower and
uppercase
94 12 | 13 | 11 | 12 | white | yellow | clubs an even lowercase
number
11 [ 12 | 10 | 10 | yellow | red hearts a face uppercase
95
card or 10
9% 4 10 | 9 8 red green | diamonds | a number | lower and
uppercase
97 5 11 | 12 | 12 | green | blue red a face lowercase
card
98 8 9 11 | 10 | blue white | black an ace uppercase
99 10 (15|10 | 8 white | yellow | spades an even lower and
number uppercase
100 12 | 14 | 9 12 | yellow | red clubs a face lowercase

cardor 10




