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2.8.1 Practicals Question Bank

Algebra
Unit-I

1. Show that {1, 2, 3} under multiplication modulo 4 is not a group but that {1, 2, 3, 4} under
multiplication modulo 5 is a group.

2. Let G be a group with the property that for any x, y, z in the group, xy = zx implies y = z.
Prove that G is Abelian.

3. Prove that the set of all 3× 3 matrices with real entries of the form1 a b
0 1 c
0 0 1


is a group under multiplication.

4. Let G be the group of polynomials under addition with coefficients from Z10. Find the orders
of f(x) = 7x2 + 5x+ 4, g(x) = 4x2 + 8x+ 6, and f(x) + g(x)

5. If a is an element of a group G and |a| = 7, show that a is the cube of some element of G.

6. Suppose that 〈a〉 , 〈b〉 and 〈c〉 are cyclic groups of orders 6, 8, and 20, respectively. Find all
generators of 〈a〉 , 〈b〉 , and 〈c〉.

7. How many subgroups does Z20 have? List a generator for each of these subgroups.

8. Consider the set {4, 8, 12, 16}. Show that this set is a group under multiplication modulo 20
by constructing its Cayley table. What is the identity element? Is the group cyclic? If so,
find all of its generators.

9. Prove that a group of order 4 cannot have a subgroup of order 3.

10. Determine whether the following permutations are even or odd.
a. (135)
b. (1356)
c. (13567)
d. (12)(134)(152)
e. (1243)(3521).

Unit-II

11. Show that the mapping a −→ log10 a is an isomorphism from R+ under multiplication to R
under addition.

12. Show that the mapping f(a + bi) = a − bi is an automorphism of the group of complex
numbers under addition.

13. Find all of the left cosets of {1, 11} in U(30).
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14. Let C∗ be the group of nonzero complex numbers under multiplication and let H = {a+ bi ∈
C∗/a2 + b2 = 1}. Give a geometric description of the coset (3 + 4i)H. Give a geometric
description of the coset (c+ di)H.

15. Let H =

{(
a b
0 d

)
/a, b, d ∈ R, ad 6= 0

}
. Is H a normal subgroup of GL(2, R)?

16. What is the order of the factor group Z60
〈5〉 ?

17. Let G = U(16), H = {1, 15}, and K = {1, 9}. Are H and K isomorphic? Are G/H and G/K
isomorphic?

18. Prove that the mapping from R under addition to GL(2, R) that takes x to[
cosx sinx
−sinx cosx

]
is a group homomorphism. What is the kernel of the homomorphism?

19. Suppose that f is a homomorphism from Z30 to Z30 and Kerf = {0, 10, 20}. If f(23) = 9,
determine all elements that map to 9.

20. How many Abelian groups (up to isomorphism) are there
a. of order 6?
b. of order 15?
c. of order 42?
d. of order pq, where p and q are distinct primes?
e. of order pqr, where p, q, and r are distinct primes?

Unit-III

21. Let M2(Z) be the ring of all 2×2 matrices over the integers and let R =

{(
a a
b b

)
/a, b ∈ Z

}
Prove or disprove that R is a subring of M2(Z).

22. Suppose that a and b belong to a commutative ring R with unity. If a is a unit of R and
b2 = 0, show that a+ b is a unit of R.

23. Let n be an integer greater than 1. In a ring in which xn = x for all x, show that ab = 0
implies ba = 0.

24. List all zero-divisors in Z20. Can you see a relationship between the zero-divisors of Z20 and
the units of Z20?

25. Let a belong to a ring R with unity and suppose that an = 0 for some positive integer n.
(Such an element is called nilpotent.) Prove that 1− a has a multiplicative inverse in R.

26. Let d be an integer. Prove that Z[
√
d] = {a+ b

√
d/a, b ∈ Z} is an integral domain.

27. Show that Zn has a nonzero nilpotent element if and only if n is divisible by the square of
some prime.
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28. Find all units, zero-divisors, idempotents, and nilpotent elements in Z3
⊕
Z6.

29. Find all maximal ideals in
a. Z8.
b. Z10.
c. Z12.
d. Zn.

30. Show that R[x]/
〈
x2 + 1

〉
is a field.

Unit-IV

31. Prove that every ring homomorphism f from Zn to itself has the form f(x) = ax, where
a2 = a.

32. Prove that a ring homomorphism carries an idempotent to an idempotent.

33. In Z, let A = 〈2〉 and B = 〈8〉. Show that the group A/B is isomorphic to the group Z4 but
that the ring A/B is not ring-isomorphic to the ring Z4.

34. Show that the number 9, 897, 654, 527, 609, 805 is divisible by 99.

35. Show that no integer of the form 111, 111, 111, ..., 111 is prime.

36. Let f(x) = 4x3 + 2x2 + x+ 3 and g(x) = 3x4 + 3x3 + 3x2 + x+ 4, where f(x), g(x) ∈ Z5[x].
Compute f(x) + g(x) and f(x).g(x).

37. Let f(x) = 5x4 + 3x3 + 1 and g(x) = 3x2 + 2x + 1 in Z7[x].Determine the quotient and
remainder upon dividing f(x) by g(x).

38. Let f(x) belong to Zp[x]. Prove that if f(b) = 0, then f(bp) = 0.

39. Is the mapping from Z10 to Z10 given by x→ 2x a ring homomorphism?

40. Determine all ring homomorphisms from Z to Z.
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With Effect from the Academic Year 2017–2018	

 Computer Networks Lab 	 BA406 
 

Practical  2 Hours/Week 1 credit  

1 Use vi editor to create different files, writing data into files, modifying data in files.    

2 Use different types of Unix commands on the files created in first program. 

3 Write shell programs using ‘case’, ‘then’ and ‘if’ & ’else’ statements. 

4 Write shell programs using while, do-while and for loop statements. 

5 Write a shell script that accepts two integers as its arguments and computers the value of first 
number raised to the power of the second number. 

6 Write a shell script that takes a command–line argument and reports on whether it is directory, a file, 
or something else. 

7 Write a shell script that accepts a file name, starting and ending line numbers as arguments and 
displays all the lines between the given line numbers. 

8 Write a shell script that displays a list of all the files in the current directory to which the user has 
read, write and execute permissions. 

9 Write a program to create a socket and implement connect function. 

10 Write a program to display hello world using signals. 

11 Write a program to implement the sliding window protocol. 

12 Write a program to implement listener and talker. 

13 Write a program to implement TCP echo using client–server program 

14 Write a program to implement UDP echo using client–server program. 

15 Write a TCP client–server program to convert a given string into reverse. 

16 Write a UDP client–server program to convert a given string into reverse. 

  

Note
:  Recommended to use Open Source Software like Fedora, Ubuntu, CentOS, etc... 

 Write above program using C language on Unix/Linux Systems. 
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With Effect from the Academic Year 2017–2018	

 Database Management Systems Lab 	 BS406 
 

Practical  2 Hours/Week 1 credit  
Consider the relational schema for part of the DreamHome case study is: 

Branch (branchNo, street, city, postcode) 
Staff  (staffNo, fName, IName, position, sex, DOB, salary, branchNo) 
PropertyForRent (propertyNo, street, city, postcode, type, rooms, rent, ownerNo, staffNo, 
branchNo) 
Client (clientNo, fName, IName, telNo, prefType, maxRent, eMail) 
PrivateOwner (ownerNo, fName, IName, address, telNo, eMail, password) 
Viewing (clientNo, propertyNo, viewDate, comment) 
Registration (clientNo, branchNo, staffNo, dateJoined) 

1. Create a database with name “DreamHome” and now create all the tables listed above with constraints. 
2. Insert a new row into the table supplying data for all columns. 
3. Modify data in the database using UPDATE  
4. Delete data from the database using DELETE 
5. Changing a table definition using ALTER  
6. Removing a table using DROP 
7. Removing rows in table using TRUNCATE 
8. Create an index and removing an index 
9. Practice other standard SQL commands for creating, modifying, displaying data of tables.  
10. List full details of all staff. 
11. List all staff with a salary greater than £10000. 
12. List the property numbers of all properties that have been viewed. 
13. Produce a list of salaries for all staff, showing only the staffNo, fName, IName, and salary details. 
14. List all cities where there is either a branch office or a property for rent. 
15. List all cities where there is a branch office but no properties for rent. 
16. List all cities where there is both a branch office and at least one property for rent. 
17. List the names and comments of all clients who have viewed a property for rent. 
18. Produce a status report on property viewings. 
19. List complete details of all staff who work at the branch in Glasgow. 
20. List the addresses of all branch offices in London or Glasgow 
21. List all staff with a salary between £20,000 and £30,000. 
22. Identify all clients who have viewed all properties with three rooms. 
23. How many properties cost more than £350 per month to rent? 
24. How many different properties were viewed in May 2013? 
25. Find the total number of Managers and the sum of their salaries. 
26. Find the minimum, maximum, and average staff salary. 
27. Find the number of staff working in each branch and the sum of their salaries. 
28. List all managers and supervisors. 
29. Find all owners with the string ‘Glasgow’ in their address. 
30. List the details of all viewings on property PG4 where a comment has not been supplied. 
31. Produce a list of salaries for all staff, arranged in descending order of salary. 
32. Produce an abbreviated list of properties arranged in order of property type. 
33. Find the number of staff working in each branch and the sum of their salaries. 
34. For each branch office with more than one member of staff, find the number of staff working in each 

branch and the sum of their salaries. 
35. List the staff who work in the branch at ‘163 Main St’. 
36. List all staff whose salary is greater than the average salary, and show by how much their salary is 

greater than the average. 
37. List the properties that are handled by staff who work in the branch at ‘163 Main St’. 
38. Find all staff whose salary is larger than the salary of at least one member of staff at branch B003. 
39. Find all staff whose salary is larger than the salary of every member of staff at branch B003 
40. List the names of all clients who have viewed a property, along with any comments supplied. 
41. For each branch office, list the staff numbers and names of staff who manage properties and the 

properties that they manage. 
42. For each branch, list the staff numbers and names of staff who manage properties, including the city in 

which the branch is located and the properties that the staff manage. 
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43. Find the number of properties handled by each staff member, along with the branch number of the 
member of staff. 

44. List all branch offices and any properties that are in the same city. 
45. List all properties and any branch offices that are in the same city. 
46. List the branch offices and properties that are in the same city along with any unmatched branches or 

properties. 
47. Find all staff who work in a London branch office. 
48. Construct a list of all cities where there is either a branch office or a property. 
49. Construct a list of all cities where there is both a branch office and a property. 
50. Create a view so that the manager at branch B003 can see the details only for staff who work in his or her 

branch office. 
51. Create a view of the staff details at branch B003 that excludes salary information, so that only managers 

can access the salary details for staff who work at their branch. 
52. Create a view of staff who manage properties for rent, which includes the branch number they work at, 

their staff number, and the number of properties they manage. 
53. Removing a view using DROP VIEW 
54. Give the user with authorization identifier Manager all privileges on the Staff table. 
55. Give users Personnel and Director the privileges SELECT and UPDATE on column salary of the Staff table. 
56. Revoke the privilege SELECT on the Branch table from all users. 
57. Revoke all privileges you have given to Director on the Staff table. 
58. Demonstrate exceptions in PL/SQL 
59.  Demonstrate cursors in PL/SQL 
60. Write PL/SQL queries to create procedures. 
61. Write PL/SQL queries to create functions. 
62. Write PL/SQL queries to create package. 
63. Write PL/SQL queries to create triggers. 
64. Write PL/SQL queries using recursion. 
Consider the relational schema for part of the Hotel  case study is: 

Hotel  (hotelNo, hotelName, city) 
Room (roomNo, hotelNo, type, price) 
Booking (hotelNo, guestNo, dateFrom, dateTo, roomNo) 
Guest (guestNo, guestName, guestAddress) 

65. Create a database with name “Hotel” and now create all the tables listed above with constraints. 
66. Insert a new row into the table supplying data for all columns. 
67. Modify data in the database using UPDATE  
68. Delete data from the database using DELETE 
69. Changing a table definition using ALTER  
70. Removing a table using DROP 
71. Removing rows in table using TRUNCATE 
72. Practice other standard SQL commands for creating, modifying, displaying data of tables. 
73. List full details of all hotels. 
74. List full details of all hotels in London. 
75. List the names and addresses of all guests living in London, alphabetically ordered by name. 
76. List all double or family rooms with a price below £40.00 per night, in ascending order of price. 
77. List the bookings for which no dateTo has been specified. 
78. How many hotels are there? 
79. What is the average price of a room? 
80. What is the total revenue per night from all double rooms? 
81. How many different guests have made bookings for August? 
82. List the price and type of all rooms at the Grosvenor Hotel. 
83. List all guests currently staying at the Grosvenor Hotel. 
84. List the details of all rooms at the Grosvenor Hotel, including the name of the guest staying in the room. 
85. What is the total income from bookings for the Grosvenor Hotel today? 
86. List the rooms that are currently unoccupied at the Grosvenor Hotel. 
87. What is the lost income from unoccupied rooms at the Grosvenor Hotel? 
88. List the number of rooms in each hotel. 
89. List the number of rooms in each hotel in London. 
90. What is the average number of bookings for each hotel in August? 
91. What is the most commonly booked room type for each hotel in London? 
92. What is the lost income from unoccupied rooms at each hotel today? 
93. Insert rows into each of these tables. 
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94. Update the price of all rooms by 5%. 
95. Demonstrate that queries written using the UNION operator and same can be rewritten using the OR. 
96. Apply the syntax for inserting data into a table. 
97. Create a view containing the cheapest hotels in the world. 
98. Create the Hotel table using the integrity enhancement features of SQL. 
99. Create a database trigger for the following situations: 

(a) The price of all double rooms must be greater than £100. 
(b) The price of double rooms must be greater than the price of the highest single room. 
(c) A booking cannot be for a hotel room that is already booked for any of the specified dates. 
(d) A guest cannot make two bookings with overlapping dates. 
(e) Maintain an audit table with the names and addresses of all guests who make bookings for hotels in 
London (do not store duplicate guest details). 

Given relation schemas are 
Sailors(sid : integer, sname : string, rating : integer, age : real) 
Boats(bid : integer, bname : string, color : string) 
Reserves(sid : integer , bid : integer, day : date) 

100. Find the names and ages of all sailors. 
101. Find all sailors with a rating above 7. 
102. Find the names of sailors who have reserved boat 103.  
103. Find the sids of sailors who have reserved a red boat. 
104. Find the names of sailors who have reserved a red boat. 
105. Find the colors of boats reserved by Lubber. 
106. Find the names of sailors who have reserved at least one boat. 
107. Find the names of sailors who have reserved at least two boats. 
108. Compute increments for the ratings of persons who have sailed two different boats on the same day. 
109. Find the ages of sailors whose name begins and ends with B and has at least three characters. 
110. Find the names of sailors who have reserved a red or a green boat. 
111. Find the names of sailors who have reserved a red and a green boat. 
112. Find the sids of all sailors who have reserved red boats but not green boats. 
113. Find all sids of sailors who have a rating of 10 or have reserved boat 104. 
114. Find the names of sailors who have not reserved a red boat. 
115. Find sailors whose rating is better than some sailor called Horatio. 
116. Find sailors whose rating is better than every sailor called Horatio. 
117. Find the names of sailors who have reserved all boats. 
118. Find the names of sailors who have reserved at least two boats. 
119. Find the names of sailors who have reserved all boats called Interlake. 
120. Find sailors who have reserved all red boats. 
121. Find the sailor name, boat id, and reservation date for each reservation. 
122. Find the sids of sailors with age over 20 who have not reserved a red boat. 
123. Find the average age of all sailors. 
124. Find the average age of sailors with a rating of 10. 
125. Find the name and age of the oldest sailor.  
126. Count the number of different sailor names. 
127. Find the names of sailors who are older than the oldest sailor with a rating of 10. 
128. Find the sailors with the highest rating. 
129. Find the age of the youngest sailor for each rating level. 
130. Find age of the youngest sailor who is eligible to vote for each rating level with at least 2 such sailors. 
131. Find the average age of sailors for each rating level that has at least two sailors. 
132. For each red boat, find the number of reservations for this boat. 
133. Find the average age of sailors who are of voting age (i.e., at least 18 years old) for each rating level 

that has at least two sailors. 
134. Delete the records of sailors who have rating 8 (deleting some rows in a table). 
135. Loading data which is present in the text into the table. 
Note

:  
Recommended to use open source database software like MySQl, MongoDB, PostgreSQL, etc… 
In practical examination, students have to  
• Create database  
• Create tables with their integrity constraints. 
• Insert the data into tables and then execute the queries. 
• Answer any six queries from ten queries given by the examiner. 
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