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R18 B.TECH CSE
 1
 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 Ananthagiri (V&M) Suryapet (Dt) 508 206
 B.Tech R18 Regulations
 Definitions of Key Words:
 Academic Year: Two consecutive (one odd + one even) semesters constitute one academic year.
 Choice Based Credit System (CBCS): The CBCS provides choice for students to select from the
 prescribed courses (elective or minor or soft skill courses).
 Course: Usually referred to, as ‘papers’ is a component of a programme. All courses need not
 carry the same weightage. The courses should define learning objectives and learning outcomes.
 A course may be designed to comprise lectures/ tutorials/ laboratory work/ field work/ outreach
 activities/ project work/ vocational training/ viva/ seminars/ term papers/ assignments/
 presentations/ self-study etc. or a combination of some of these.
 Credit: A unit by which the course work is measured. It determines the number of hours of
 instructions required per week. One credit is equivalent to one hour of teaching (lecture or tutorial)
 or two hours of practical work/ field work per week.
 Grade Point: It is a numerical weight allotted to each letter grade on a 10-point scale.
 Credit Point: It is the product of grade point and number of credits for a course.
 Letter Grade: It is an index of the performance of students in a said course.
 Grades are denoted by letters O, A+, A, B+, B, P and F.
 Semester Grade Point Average (SGPA): It is a measure of performance of work done in a
 semester. It is ratio of total credit points secured by a student in various courses registered in a
 semester and the total course credits taken during that semester. It shall be expressed up to two
 decimal places.
 Cumulative Grade Point Average (CGPA): It is a measure of overall cumulative performance of
 a student over all semesters. The CGPA is the ratio of total credit points secured by a student in
 various courses in all semesters and the sum of the total credits of all courses in all the
 semesters. It is expressed up to two decimal places.
 Programme: An educational programme leading to award of a Degree, diploma or certificate.
 Semester: Each semester shall consist of 16 weeks of instruction. The odd semester may be
 scheduled from June to November and even semester from December to May.
 Transcript or Grade Card or Certificate: Based on the grades earned, a grade certificate shall
 be issued to all the registered students after every semester. The grade certificate will display the
 course details (code, title, number of credits, grade secured) along with SGPA of that semester
 and CGPA earned till that semester.
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 Types of Courses: The Courses in a programme may be of three kinds: Core, Elective and Foundation.
 Core Course:- This is the course which is to be compulsorily studied by a student as a core requirement to
 complete the requirement of a programme in a said discipline of study, called as “Professional
 Core”.
 Elective Course:-
 Elective course is a course which can be chosen from a pool of papers. It may be:
 • Supportive to the discipline of study
 • Providing an expanded scope
 • Enabling an exposure to some other discipline/domain
 • Nurturing student’s proficiency/skill. An elective may be “Generic Elective” focusing on those courses which add generic proficiency to
 the students. An elective may be “Discipline centric” called “Professional Elective” or may be
 chosen from an unrelated discipline, called as an “Open Elective.”
 Foundation Course:-
 The Foundation Courses may be of two kinds: Compulsory Foundation and Elective foundation.
 “Compulsory Foundation” courses are the courses based upon the content that leads to
 Knowledge enhancement. They are mandatory for all disciplines. Elective Foundation courses are
 value-based and are aimed at man-making education.
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 ACADEMIC REGULATIONS FOR B. TECH. (REGULAR)
 Applicable for the students of B. Tech. (Regular) from the Academic Year 2018-19 onwards 1. Title and Duration of the Programme
 1.1 The course shall be called the degree programme in Bachelor of Technology, abbreviated
 as B.Tech.
 1.2 The programme shall be of four academic years duration divided into eight semesters, each
 semester having duration of minimum 16 weeks of instruction.
 1.3 The calendar of events in respect of the programme shall be fixed by the Institute from time
 to time.
 1.4 The external examination in all the subjects shall be conducted at the end of each semester
 for all the eight semesters.
 1.5 Students joining the B.Tech. Programme shall have to complete the programme within a
 stipulated time frame of 8 years from the year of joining and Students joining the
 B.Tech. Programme in the third semester directly through Lateral Entry Scheme (LES)
 shall have to complete the programme within a stipulated time frame of 6 years from the
 year of joining. Otherwise they shall forfeit their seat in B.Tech Programme and their
 admission shall stand cancelled.
 2. Admission Procedure 2.1 Admissions shall be done as per the norms prescribed by the Government of Telangana
 State.
 2.2 The Government orders in vogue shall prevail.
 2.3 The candidate should have passed the prescribed qualifying examination on the date of
 admission.
 3. Award of B. Tech. Degree A student shall declared eligible for the award of B. Tech. Degree if he fulfills the following academic requirements: 3.1 The candidate shall pursue a course of study for not less than four academic years and not
 more than eight academic years.
 3.2 The candidate shall register for 160 credits and secure all the 160 credits by securing a
 minimum CGPA of 5.0.
 3.3 The students, who fail to fulfill the academic requirements for the award of the degree within
 eight academic years from the year of admission, shall forfeit their admission in B.Tech.
 Course.
 4. Programmes Offered
 The following B. Tech. Programmes are offered at present:
 Branch Branch Code Civil Engineering 01
 Electrical and Electronics Engineering 02
 Mechanical Engineering 03
 Electronics and Communication Engineering
 04
 Computer Science and Engineering 05
 and any other course as approved by the Authorities from time to time.
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 5. Credits Distribution Semester
 Contact Periods / week Credits
 Theory 04 04 03 03 02 02
 Practical 03 02
 1.5 01
 Drawing 00+04 02+02 00+06
 02 03 03
 Mini Project -- 02 Seminar 4 02 Project 20 (08+12) 10 (04+06)
 6. Distribution and Weightage of Marks
 6.1 The performance of a student in a semester shall be evaluated subject-wise for a
 maximum of 100 marks each for a theory and practical subject. In addition, industry-
 oriented Mini-project / Summer Internship, Seminar, Project Work Stage I and Project
 Work Stage II shall be evaluated for 100 marks each.
 6.2 For theory subjects, the distribution shall be 25 marks for Continuous Internal
 Evaluation (CIE) and 75 marks for the Semester End Examination (SEE).
 6.3 For theory courses, during the semester there shall be two midterm examinations as
 part of CIE. Each midterm examination consists of Part-A (Short Answers) for 5 marks
 and Part-B (Long Answers) for 15 marks with duration of 90 minutes and an assignment
 carrying 5 marks.
 Part-A contains 5 questions. Each question carries 1 mark. Part-B shall contain 3
 questions with internal choice, each carries 5 marks. First midterm examination shall be
 conducted for 2.5 units of syllabus and second midterm examination shall be conducted
 for remaining 2.5 units. The Assignment should be completed a week prior to the
 conduct of the midterm examinations.
 The total marks secured by the student in each midterm examination for 25 marks are
 considered and the average of the two midterm examinations shall be taken as the final
 marks secured by each student. If a student is absent for any midterm examination /
 assignment, he/she is awarded zero marks for that midterm examination / assignment.
 6.4 The Semester End Examination will be conducted for 75 marks which consist of two
 parts viz. i). Part-A for 25 marks, ii). Part –B for 50 marks.
 6.5 Part-A is compulsory, which consists of ten questions (numbered from 1 to 10) two from
 each unit i.e., one question carrying 2 marks and the other question carrying 3 marks.
 6.6 Part-B consists of five questions (numbered from 11 to 15) carrying 10 marks each.
 Each of these questions is from one unit and may contain sub-questions. For each
 question there will be an “either” “or” choice (that means there will be two questions from
 each unit and the student should answer any one question).
 6.7 For practical courses, during the semester there shall be two practical midterm
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 examinations for CIE. CIE carries 25 marks. Out of the 25 marks for CIE, day-to-day
 work in the laboratory shall be evaluated for 15 marks and internal practical examination
 shall be evaluated for 10 marks conducted by the laboratory teacher concerned. The 15
 marks for day-to-day work shall be considered only if the student attends the practical
 examination when conducted.
 The total marks secured by the student in each practical midterm examination for 25
 marks are considered and the average of the two practical midterm examinations shall
 be taken as the final marks secured by each student.
 6.8 Practical SEE is conducted for 75 marks. The practical SEE shall be conducted with an
 external examiner along with the internal examiner. The external examiner shall be
 appointed by the Principal from the panel of examiners recommended by Chairman,
 Board of Studies / HoD of the respective branch.
 6.9 For the subjects having design and / or drawing, (such as Engineering Graphics,
 Engineering Drawing, Machine Drawing) and estimation, the distribution shall be 25
 marks for internal evaluation (15 marks for day-to-day work and 10 marks for internal
 tests) and 75 marks for end examination. There shall be two midterm examinations in a
 semester and the average of the two shall be considered for the award of marks for
 midterm examinations. The 15 marks for day-to-day work shall be considered only if the
 student attends the midterm examination when conducted.
 6.10 For subjects like Engineering Graphics/Engineering Drawing, the SEE shall consist of
 five questions. For each question there will be an “either” “or” choice, which means that
 there will be two questions from each unit and the student should answer either of the
 two questions. There shall be no Part – A, and Part – B system.
 6.11 For subjects like Machine Drawing Practice/Machine Drawing, the SEE shall be
 conducted for 75 marks consisting of two parts viz. (i) Part – A for 30 marks. 2 out of 4
 questions must be answered, (ii) Part – B for 45 marks. Part – B is compulsory.
 6.12 There shall be an Industry-Oriented Mini-Project / Summer Internship, to be taken up
 during the vacation after III year II Semester examination. However, the Industry-
 Oriented Mini-Project / Summer Internship and its report shall be evaluated in IV year I
 Semester. The Industry-Oriented Mini-Project / Summer Internship shall be submitted in
 the report form and should be presented before the committee, which shall be evaluated
 for 75 marks. The committee consists of an external examiner, head of the department
 and the supervisor of Industry-Oriented Mini-Project / Summer. There shall be 25 marks
 for internal assessment of Industry-Oriented Mini-Project / Summer Internship. The
 Supervisor awards the internal marks based on the periodical evaluation during the
 Industry-Oriented Mini-Project / Summer Internship.
 6.13 There shall be a seminar presentation in IV year II Semester. For the seminar, the
 student shall collect the information on a specialized topic in the respective discipline
 and prepare a technical report, showing his understanding of the topic, and submit it to
 the department. It shall be evaluated by the departmental committee consisting of Head
 of the Department, Seminar Supervisor and a senior faculty member. The seminar

Page 6
                        

R18 B.TECH CSE
 6
 report shall be evaluated for 100 marks. Out of 100 marks, 25 marks should be awarded
 by the Supervisor and 75 marks should be awarded by the Departmental Committee.
 There shall be no external examination for the seminar.
 6.14 B.Tech Project Work shall be carried out in two stages: Project Stage – I during IV Year
 I Semester, Project Stage – II during IV Year II Semester. Each stage will be evaluated
 for 100 marks. Student has to submit project work report at the end of each semester.
 First report includes project work carried out in IV Year I semester and second report
 includes project work carried out in IV Year I & II Semesters. SEE for both project
 stages shall be completed before the commencement of SEE Theory examinations.
 6.15 For Project Stage – I, the departmental committee consisting of Head of the
 Department, project supervisor and a senior faculty member shall evaluate the project
 work for 75 marks and project supervisor shall evaluate for 25 marks. The student is
 deemed to have failed, if he (i) does not submit a report on Project Stage - I or does not
 make a presentation of the same before the evaluation committee as per schedule, or
 (ii) secures less than 40% marks in the sum total of the CIE and SEE taken together. A
 student who has failed may reappear once for the above evaluation, when it is
 scheduled again; if he fails in such ‘one reappearance’ evaluation also, he has to
 reappear for the same in the next subsequent semester, as and when it is scheduled.
 6.16 For Project Stage – II, the external examiner shall evaluate the project work for 75
 marks and the project supervisor shall evaluate it for 25 marks. The topics for
 Industrial Oriented Mini-Project, Seminar and Project Stage – I shall be different
 from one another. The student is deemed to have failed, if he (i) does not submit a
 report on Project Stage - II, or does not make a presentation of the same before the
 external examiner as per schedule, or (ii) secures less than 40% marks in the sum total
 of the CIE and SEE taken together. For conducting viva-voce of project stage – II,
 Principal selects an external examiner from the Panel of Experts submitted by
 Chairman, BoS / HoD of the respective branch.
 A student who has failed may reappear once for the above evaluation, when it is
 scheduled again; if student fails in such ‘one reappearance’ evaluation also, he has to
 reappear for the same in the next subsequent semester, as and when it is scheduled.
 6.17 For mandatory courses of, Gender Sensitization, Human Values and Professional
 Ethics, Constitution of India and Intellectual Property Rights, a student has to secure 40
 marks out of 100 marks (i.e. 40% of the marks allotted) in the Continuous Internal
 Evaluation for passing the subject/course. These marks should also be processed along
 with the internal marks of other subjects. There is no Semester End Examination for
 mandatory courses.
 6.18 No marks or letter grades shall be allotted for mandatory/non-credit courses. Only
 Pass/Fail shall be indicated in Grade Card.
 6.19 The theory / practical midterm examination marks awarded by the faculty are subject to
 scrutiny and scaling by the Institution whenever/wherever necessary. In such cases,
 theory / practical midterm examination marks awarded by the teacher will be referred to
 a committee consisting of Principal, Chairman, BoS / HoD, CoE and Subject Expert. The
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 committee will arrive at a scaling factor and the marks will be scaled accordingly. The
 recommendations of the committee are final and binding. The laboratory records and
 midterm examination scripts shall be preserved as per the University rules and
 produced before the Committees of the University as and when asked for.
 6.20 Candidates shall be permitted to apply for recounting/revaluation of SEE scripts within
 the stipulated period with payment of prescribed fee.
 7. Attendance Requirements
 7.1 A student is eligible to write the semester end examinations only if he / she acquire a
 minimum of 75% of attendance in aggregate of all the subjects.
 7.2 Condonation of shortage of attendance in aggregate up to 10% (65% and above and
 below 75%) in each semester may be granted on medical grounds as approved by the
 Academic Council.
 7.3 A stipulated fee shall be payable towards condonation of shortage of attendance.
 7.4 Shortage of attendance below 65% in aggregate shall not be condoned.
 7.5 Students whose shortage of attendance is not condoned are not eligible to write
 semester end examinations of that semester. Such students are detained and their
 registration for examination stands cancelled.
 7.6 A student detained due to shortage of attendance in a semester may seek re-admission
 into that semester, as and when offered, within four weeks from the date of the
 commencement of class work with the academic regulations of the batch into which
 he/she gets admitted.
 7.7 A student will be promoted to the next semester if he/she satisfies the attendance requirement of the present semester and shall not be eligible for re-admission into the same semester.
 7.8 For all mandatory, non-credit courses offered in a semester, a “Satisfactory
 Participation Certificate” shall be issued to the student from the concerned authorities,
 only after securing %75≥ attendance in such a course. No marks or Letter Grade shall be allotted for these activities (Refer to 15.2).
 8. Minimum Academic Requirements
 The following academic requirements have to be satisfied in addition to the attendance
 requirements mentioned in Item no.7.
 8.1 A student is deemed to have satisfied the minimum academic requirements if he has
 earned the credits allotted to each theory/practical/design/drawing subject/project and
 secured not less 35% marks in semester end examination (SEE), and minimum 40% of
 marks in the sum total of the internal evaluation and end examination taken together.
 8.2 The student has to pass the failed course by appearing the supplementary examination
 as per the requirement for the award of degree.
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 8.3 Students, who fail to earn 160 credits as indicated in the course structure within eight
 academic years from the year of their admission, shall forfeit their admission in B. Tech.
 Programme.
 8.4 A student shall be promoted from I Year to II Year only if he/she fulfills the academic
 requirements of securing 50% of average credits (19 credits out of 38 credits) up to I
 year II Semester, from all the examinations, whether or not the candidate takes the
 examinations.
 8.5 A student shall be promoted from II Year to III Year only if he/she fulfills the academic
 requirements of securing 50% of average credits (39 credits out of 79 credits) up to II
 year II semester, from all the examinations, whether or not the candidate takes the
 examinations.
 8.6 A student shall be promoted from III year to IV year only if he/she fulfills the academic
 requirements of securing 50% of average credits (60 credits out of 121 credits) up to III
 year II semester, from all the examinations, whether or not the candidate takes the
 examinations.
 8.7 A student shall register and put up attendance in all 160 credits and earn all 160 credits
 for the award of degree.
 8.8 When a student is detained due to shortage of attendance in any semester, no grade
 allotments or SGPA/CGPA calculations will be done for that entire semester in which he
 got detained.
 8.9 When a student is detained due to lack of credits in any year, he/she may be readmitted
 after fulfillment of the academic requirements, with the academic regulations of the
 batch into which he gets readmitted subject to 3.3.
 8.10 For readmitted candidates, if there are any professional electives / open electives, the
 same may also be re-registered if offered. However, if those electives are not offered in
 later semesters, then alternate electives may be chosen from the set of elective subjects
 offered under that category.
 8.11 If a student registers for some more ‘extra Subjects’ (in the parent department or other
 departments / branches of engineering) other than those listed subjects totaling to 160
 credits as specified in the course structure of his department, the performances in those
 ‘extra Subjects’ (although evaluated and graded using the same procedure as that of the
 required 160 Credits) will not be taken into account while calculating the SGPA and
 CGPA. For such ‘extra Subjects’ registered, Letter Grade alone will be indicated in the
 Grade Card, as a performance measure, subject to completion of the Attendance and
 Academic Requirements as stated in Items 7 and 8.1 – 8.10 above.
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 9. Program Structure
 S. No.
 Classification Course Work - Subject Area
 AICTE UGC
 1 HS
 Foundation Courses
 Humanities and Social Sciences including Management; (HS),
 2 BS Basic Sciences(BS) including Mathematics, Physics, Chemistry, Biology;
 3 ES Engineering Sciences (ES), including Materials, Workshop, Drawing, Basics of Electrical/ Electronics/ Mechanical/Computer Engineering Instrumentation;
 4 MC
 Mandatory Courses like Gender Sensitization, Human Values and Professional Ethics, Constitution of India and Intellectual Property Rights, Environmental science etc.
 5 PC Core Courses
 Professional Subjects-Core (PC), relevant to the chosen specialization/branch;
 6 PW Project Work, Seminar and/or Internship in Industry or elsewhere.
 7 PE Elective Courses
 Professional Subjects – Electives (PE), relevant to the chosen specialization/ branch;
 8 OE Open Subjects- Electives (OE), from other technical and/or emerging subject areas;
 10. Programme pattern
 10.1 The entire Programme of study is for four academic years in semester pattern.
 10.2 A student eligible to appear for semester end examinations in a subject, but absent from
 it or failed in that examination, may write the examination in that subject during
 supplementary examinations.
 10.3 A student eligible to appear in the Semester End Examination in any subject / course,
 but absent at it or failed (thereby failing to secure P Grade or above), may reappear for
 that subject / course at the supplementary as and when examination conducted. In such
 cases, his Continuous Internal Evaluation (CIE) assessed earlier for that subject/course
 will be carried over, and added to the marks to be obtained in the supplementary
 examinations, for evaluating his performance in that course.
 11. Minimum Instruction
 The minimum instruction for each semester shall be 16 weeks.
 12. Grade Points
 12.1 Marks will be awarded to indicate the performance of each student in each theory
 course, or Lab / Practical, or Seminar, or Project, or Industry Oriented Mini-Project,
 Minor Course etc., based on the % marks obtained in CIE+SEE(Continuous Internal
 Evaluation + Semester End Examination, both taken together) as specified in Item 6
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 above, and a corresponding Letter Grade shall be given.
 12.2 As a measure of the student’s performance, a 10-point Absolute Grading System using
 the following Letter Grades and corresponding percentage of marks shall be followed.
 Letter Grade Grade Points
 % of marks Secured (Class Intervals)
 O ( Out Standing) 10 90% and above
 (≥90%, ≤ 100% )
 A+ ( Excellent) 9 Below 90% but not less than 80%
 (≥80%, <90%)
 A ( Very Good) 8 Below 80% but not less than 70%
 (≥70%, < 80%)
 B+ (Good) 7 Below 70% but not less than 60%
 (≥60%, < 70%)
 B (Average) 6 Below 60% but not less than 50%
 (≥50%, < 60%)
 P ( Pass) 5 Below 50% but not less than 40%
 (≥40%, < 50%)
 F (Fail) 0 Below 40%
 (< 40% )
 Ab (Absent) 0 --
 12.3 A student obtaining F Grade in any Subject shall be considered ‘failed’ and will be
 required to reappear as ‘Supplementary Candidate’ in the Semester End Examination
 (SEE), as and when conducted. In such cases; his Internal Marks (CIE Marks) in those
 Subject(s) will remain same as those he obtained earlier.
 12.4 A Letter Grade does not imply any specific % of Marks.
 12.5 In general, a student shall not be permitted to repeat any Subject/Course (s) only for the
 sake of ‘Grade Improvement’ or ‘SGPA/CGPA Improvement’. However, he has to repeat
 all the Subjects/Courses pertaining to that Semester, when he / she is detained (as
 listed in items 8.10).
 12.6 A student earns Grade Point (GP) in each Subject/ Course, on the basis of the Letter
 Grade obtained by him in that Subject/ Course (excluding Mandatory non-credit
 Courses). Then the corresponding ‘Credit Points’ (CP) are computed by multiplying the
 Grade Point with Credits for that particular Subject/ Course.
 Credit Points (CP) = Grade Point (GP) x Credits for a Course
 12.7 The Student passes the Subject/ Course only when he gets GP ≥ 5 (P Grade or above).
 13. Registration/Dropping 13.1 Each student has to compulsorily register for course work at the beginning of each
 semester as per the schedule mentioned in the Academic Calendar.
 13.2 A student at the end of II year II semester either having the CGPA of ≥ 7.0 or having
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 passed all previous courses in first attempt with a minimum CGPA ≥ 5.0 is allowed to
 register an additional theory course/credits. However mandatory non credit courses can
 be registered during the course of study with the consent of the faculty advisor.
 13.3 A student would be allowed to register in an additional course only if he/she satisfies the
 prerequisites.
 13.4 Departments will notify at the time of registration about the minimum number of students
 to be enrolled for a particular course to be offered.
 13.5 Any student may be barred from registering for any course for specific reasons like
 disciplinary reasons, non- payment of fees, etc.
 13.6 Dropping of Courses: Within four weeks after the commencement of the semester, the
 student may, in consultation with his / her faculty advisor, drop one or more courses.
 The dropped courses are not recorded in the Grade Card.
 14. Earning of Credit
 A student shall be considered to have completed a Course successfully and earned the credits
 if he/she secures an acceptable letter grade in the range ‘O’ to ‘P’. Letter grade 'F' in any
 Course implies failure of the student in that Course and no credits earned.
 15. Passing Standards:
 15.1 A student shall be declared successful or ‘passed’ in a Semester, only when he gets a
 SGPA ≥ 5.00 (at the end of that particular Semester); and a student shall be declared
 successful or ‘passed’ in the entire B.Tech programme, only when he/she gets a CGPA
 ≥ 5.00; subject to the condition that he secures a GP ≥ 5 (P Grade or above) in every
 registered Subject/ Course in each Semester (during the entire B.Tech programme) for
 the Degree Award, as required.
 15.2 A Student shall be declared successful or ‘passed’ in any Non-Credit Subject/ Course, if
 he secures a ‘Satisfactory Participation Certificate’ for that Mandatory Course.
 15.3 After the completion of each Semester, a Grade Card or Grade Sheet (or Transcript)
 shall be issued to all the Registered Students of that Semester, indicating the Letter
 Grades and Credits earned. It will show the details of the Courses Registered (Course
 Code, Title, No. of Credits, Grade earned etc.), Credits earned, SGPA, and CGPA.
 16. Vertical Progression
 It shall also be necessary to lay down uniform minimum standards for SGPA and CGPA
 together with the minimum number of credits to be earned in a semester for the vertical
 progression of students. This shall be used in facilitating the mobility of students from one
 College to another and also in avoiding any confusion among the students. The
 a) Minimum Standard for SGPA =5.0;
 b) Minimum Standard for CGPA =5.0; (at the end of each semester)
 However, failure to secure a minimum CGPA = 5.0 at the end of any semester for the first time,
 shall attract a warning before approval of the student to continue in the following semester.
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 17. Eligibility for Award of B.Tech. Degree
 A student shall be eligible for award of the B.Tech degree if he/she fulfils all the following
 conditions;
 17.1 Registered and successfully completed all the components prescribed in the
 Programme of study to which he/she is admitted by securing 160 credits,
 17.2 Obtained CGPA greater than or equal to 5.0 (Minimum requirements for Pass),
 17.3 Has no dues to the Institute, hostels, Libraries, NCC/NSS etc., and
 17.4 No disciplinary action is pending against him/her.
 18. Award of Class 18.1 A student who registers for all the specified subjects/ courses as listed in the course
 structure and secures the required number of 160 credits (with CGPA ≥ 5.0), within 8
 academic years from the date of commencement of the first academic year, shall be
 declared to have ‘qualified’ for the award of the B.Tech. degree in the chosen branch of
 Engineering as selected at the time of admission.
 18.2 A student who qualifies for the award of the degree as listed in item 18.1 shall be
 placed in the following classes.
 18.3 Students with final CGPA (at the end of the B.Tech programme) ≥ 8.00, and fulfilling the
 following conditions -
 i. Should have passed all the subjects/courses in ‘first appearance’ in regular
 semester examinations within the first 4 academic years (or 8 sequential
 semesters) from the date of commencement of first year first semester.
 ii. Should have secured a CGPA ≥ 8.00, at the end of each of the 8 sequential
 semesters, starting from I year I semester onwards.
 iii. Should not have been detained or prevented from writing the end semester
 examinations in any semester due to shortage of attendance or any other reason,
 shall be placed in ‘first class with distinction’.
 18.4 The Students who secure CGPA ≥ 8.00 not fulfilling the above conditions (18.3) shall be
 awarded ‘first class’.
 18.5 Students with final CGPA (at the end of the B.Tech Programme) ≥ 6.50 but < 8.00, shall
 be placed in ‘first class’.
 18.6 Students with final CGPA (at the end of the B.Tech Programme) ≥ 5.50 but < 6.50,
 shall be placed in ‘second class’.
 18.7 All other students who qualify for the award of the degree (as per item 18.1), with final
 CGPA (at the end of the B.Tech Programme) ≥ 5.00 but < 5.50, shall be placed in ‘pass
 class’.
 18.8 A student with final CGPA (at the end of the B.Tech Programme) < 5.00 will not be
 eligible for the award of the degree.
 18.9 Students fulfilling the conditions listed under item 18.3 alone will be eligible for award of
 ‘college rank’ and ‘gold medal’.
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 18.10 The marks obtained in Continuous Internal Evaluation (CIE) and Semester End
 Examination (SEE) will not be shown in the memorandum of Grade Sheet.
 18.11 The CGPA can be converted to equivalent percentage of marks by using the following
 equation:
 (CGPA - 0.5) X 10
 19. Consolidated Grade Card A consolidated grade card containing credits & grades obtained by the candidates will be
 issued after completion of the four years B. Tech Programme.
 20. Withholding of Results
 If the student has not paid the dues, if any, to the Institute or if any case of indiscipline is
 pending against him, the result of the student will be withheld and he will not be allowed into
 the next semester. His degree will be withheld in such cases the matter will be referred to the
 academic council. The decision of the academic council is final.
 21. Transitory Regulations
 21.1 Discontinued, detained, or failed candidates are eligible for readmission as and when
 next offered as per the college admission procedure.
 21.2 Students on transfer shall complete the prescribed courses of the concerned
 programme not covered earlier and however he/she should take the remaining
 programme along with others.
 21.3 There shall be no branch transfers after the cut-off date of admissions in the academic
 year.
 22. Transcripts
 After successful completion of the total Programme of study, a Transcript containing
 performance of all academic years will be issued as a final record. Duplicate transcripts will
 also be issued if required after the payment of requisite fee.
 23. Supplementary Examinations In addition to the Regular Semester End Examinations held at the end of each semester,
 Supplementary Final Examinations will be conducted during the academic year. Candidates
 taking the Regular / Supplementary examinations as Supplementary candidates may have to
 take more than one End Semester Examination per day. A student can appear for any number
 of supplementary examinations till he/she clears all courses which he/she could not clear in
 the first attempt. However the maximum stipulated period cannot be relaxed under any
 circumstances.
 24. Graduation Ceremony a. The College shall have its own annual Graduation Ceremony for the award of degree to
 students completing the prescribed academic requirements in each case, in consultation
 with the University and by following the provisions in the Statute.
 b. The College shall institute Prizes and Awards to meritorious students, for being given away
 annually at the Graduation Ceremony.
 25. Termination from the Program The admission of a student to the program may be terminated and the student asked to leave
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 the Institute in the following circumstances:
 a. The student fails to satisfy the requirements of the programme within the maximum period
 stipulated for that program.
 b. The student fails to satisfy the norms of discipline specified by the Institute from time to
 time.
 26. Non-Credit Courses (Mandatory Courses) a. All the courses designated as mandatory course is a compulsory requirement for all
 students for the award of degree.
 b. These activities carry no credits and are evaluated as Satisfactory/ Unsatisfactory.
 c. Minimum attendance requirement as per the regulations is compulsory for completing the
 mandatory courses.
 27. Amendments a. The regulations hereunder are subject to amendments as may be made by the Academic
 Council of the College from time to time. Any or all such amendments will be effective from
 such date and to such batches of candidates (including those already undergoing the
 program) as may be decided by the Academic Council.
 28. General
 a. Wherever the words “he”, “him”, “his”, occur in the regulations, they include “she”, “her”, “hers”.
 b. The academic regulation should be read as a whole for the purpose of any interpretation. c. In case of any doubt or ambiguity in the interpretation of the above rules, the decision of the
 Academic Council is final.
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 ACADEMIC REGULATIONS FOR B. TECH - LATERAL ENTRY SCHEME (LES)
 Applicable for the students admitted into II-year B. Tech. (Lateral Entry Scheme) from the
 Academic Year 2019-20 and onwards
 1. Eligibility for award of B. Tech. Degree (LES)
 1.1 The LES candidates shall pursue a course of study for not less than three academic years
 and not more than six academic years.
 1.2 The candidate shall register for 122 credits and secure 122 credits by securing a minimum
 CGPA of 5.0 from II to IV year B.Tech. Program (LES) for the award of B.Tech. degree.
 1.3 The students, who fail to fulfill the requirement for the award of the degree in six
 academic years from the year of admission, shall forfeit their admission.
 1.4 The attendance regulations of B. Tech. (Regular) shall be applicable to B.Tech.(LES)
 scheme.
 2. Promotion Rule
 A student shall be eligible for promotion in B.Tech programme, if he/she acquires the minimum
 number of credits as given below:
 2.1 A student shall be promoted from II Year to III Year only if he/she fulfills the academic
 requirements of securing 50% of average credits (20 credits out of 41 credits) up to II
 year II semester, from all the examinations, whether or not the candidate takes the
 examinations.
 2.2 A student shall be promoted from III year to IV year only if he/she fulfills the academic
 requirements of securing 50% of average credits (41 credits out of 83 credits) up to III
 year II semester, from all the examinations, whether or not the candidate takes the
 examinations.
 2.3 A student shall register and put up attendance in all 122 credits and earn all 122 credits
 to be eligible for award of degree.
 2.4 Students, who fail to earn 122 credits as indicated in the course structure within six
 academic years, shall forfeit their seat in B.Tech. programme and their admission
 stands cancelled.
 3. All the other regulations as applicable to B. Tech. 4-year degree course (Regular) will hold
 good for B.Tech. (Lateral Entry Scheme).
 *-*-*
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 ANNEXURE – I
 1 Grade Point Average
 1.1 SGPA and CGPA
 The credit index can be used further for calculating the Semester Grade Point Average (SGPA) and the Cumulative Grade Point Average (CGPA), both of which being important performance indices of the student. While SGPA is equal to the credit index for a semester divided by the total number of credits registered by the student in that semester, CGPA gives the sum total of credit indices of all the previous semesters divided by the total number of credits registered in all these semesters. Thus, the Grade Point Average (GPA) will be calculated according to the formula:
 Where Ci = number of credits for the course i, Gi = grade points obtained by the student in the course.
 1.2 Semester Grade Point Average (SGPA) is awarded to candidates considering all the
 courses of the semester. Zero grade points are also included in this computation. SGPA is
 rounded off to TWO Decimal Places.
 SGPA will be computed as follows;
 ∑ [(Course credits) X (Grade points)] (for all Courses passed in that semester) -----------------------------------------------------------------------------------------------------
 ∑ [(Course credits)] (for all courses registered in that semester)
 1.3 To arrive at Cumulative Grade Point Average (CGPA), the formula is used considering the
 student’s performance in all the courses taken in all the semesters completed up to the
 particular point of time. CGPA is rounded off to TWO Decimal Places.
 CGPA will be computed as follows: ∑ [(Course credits) X (Grade points)] (for all Courses passed upto that semester)
 -------------------------------------------------------------------------------------------------------------- ∑ [(Course credits)] (for all Courses registered until that semester)
 CGPA is thus computed from the I Year First Semester onwards, at the end of each
 Semester, as per the above formula. However, the SGPA of I year I Semester itself may be taken as the CGPA, as there are no cumulative effects
 1.4 Illustrative Example
 An illustrative example given in below Table below indicates the use of the above two
 equations in calculating SGPA and CGPA, both of which facilitate the declaration of
 academic performance of a student, at the end of a semester and at the end of successive
 semesters respectively . Both of them shall be normally calculated up to the second decimal
 position, so that the CGPA, in particular, can be made use of in rank ordering the student's
 performance in a class. If two students get the same CGPA, the tie should be resolved by
 considering the number of times a student has obtained higher SGPA; But, if it is not
 resolved even at this stage, the number of times a student has obtained higher grades like O,
 A, B etc shall be taken into account in rank ordering of the students in a class.
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 Year and Semester
 Course No.
 Credits Grade GradeCredit
 PointsPoints
 I year I sem XX101 5 A 8 40
 I year I sem XX102 4 F 0 00
 I year I sem XX103 3 A+ 9 27
 I year I sem XX104 4 F 0 00
 I year I sem XX105 5 P 5 25
 I year I sem XX106 5 P 5 25
 Total
 26 (18*)
 117
 SGPA = 117/26 = 4.5 CGPA = 4.5
 I year II sem XX107 5 B+ 7 35
 I year II sem XX108 4 A 8 32
 I year II sem XX109 3 P 5 15
 I year II sem XX110 5 P 5 25
 I year II sem XX111 4 A+ 9 36
 I year II sem XX112 2 F 0 00
 I year II sem XX113 2 A 8 16
 Total 25
 (23*) 159
 SGPA = 159/25 = 6.36 CGPA = 276/51 = 5.41
 *Total No. of credits excluding those with 'F'; this is particularly important to keep track of the number of credits earned by a student up to any semester;
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 ANURAG ENGINEERING COLLEGE
 (An Autonomous Institution)
 Computer Science & Engineering R18
 I YEAR I SEMESTER COURSE STRUCTURE
 S. No.
 Course Code
 Course Title Cat L T P Credits Internal Marks
 External Marks
 Total Marks
 1 MA101BS Mathematics - I BS 3 1 0 4 25 75 100
 2 AP102BS Applied Physics BS 3 1 0 4 25 75 100
 3 EE103ES Basic Electrical Engineering ES 3 0 0 3 25 75 100
 4 CS104ES Programming for Problem Solving - I ES 2 0 0 2 25 75 100
 5 ME105ES Engineering Graphics ES 1 0 4 3 25 75 100
 6 EN106HS English Language Communication Skills Lab - I
 HS 0 0 2 1 25 75 100
 7 CS107ES Programming for Problem Solving - I Lab
 ES 0 0 2 1 25 75 100
 8 AP108BS Applied Physics Lab BS 0 0 3 1.5 25 75 100
 9 EE109ES Basic Electrical Engineering Lab ES 0 0 2 1 25 75 100
 Total
 12 2 13 20.5 225 675 900
 T - Tutorial P - Practical D - Drawing L- Lectures C- Credits
 I YEAR II SEMESTER COURSE STRUCTURE
 S. No.
 Course Code
 Course Title Cat L T P Credits Internal Marks
 External Marks
 Total Marks
 1 MA201BS Mathematics - II BS 3 1 0 4 25 75 100
 2 CH202BS Engineering Chemistry BS 3 1 0 4 25 75 100
 3 EN203HS English HS 2 0 0 2 25 75 100
 4 CS204ES Programming for Problem Solving - II ES 2 0 0 2 25 75 100
 5 CH205BS Engineering Chemistry Lab BS 0 0 3 1.5 25 75 100
 6 ME206ES Engineering Workshop ES 0 0 3 1.5 25 75 100
 7 CS207ES Programming for Problem Solving - II Lab
 ES 0 0 3 1.5 25 75 100
 8 EN208HS English Language Communication Skills Lab - II
 HS 0 0 2 1 25 75 100
 Total
 10 2 11 17.5 200 600 800
 T - Tutorial P - Practical D - Drawing L- Lectures C- Credits
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 II YEAR I SEMESTER COURSE STRUCTURE
 S. No.
 Course Code
 Course Title Cat L T P Credits Internal Marks
 External Marks
 Total Marks
 1 MA301BS Probability and Statistics BS 3 0 0 3 25 75 100
 2 EC302ES Digital Logic Design ES 3 0 0 3 25 75 100
 3 EC303ES Electronic Devices and Circuits ES 3 0 0 3 25 75 100
 4 CS304PC Discrete Mathematical Structures PC 3 0 0 3 25 75 100
 5 CS305PC Data Structures PC 3 1 0 4 25 75 100
 6 CS306PC Object Oriented Programming PC 3 0 0 3 25 75 100
 7 EC307ES Electronic Devices and Circuits Lab ES 0 0 2 1 25 75 100
 8 CS308PC Data Structures & Object Oriented Programming Lab
 PC 0 0 2 1 25 75 100
 9 HS309MC Gender Sensitization MC 0 0 2 0 25 75 100
 Total
 18 1 6 21 225 675 900
 T - Tutorial P - Practical D - Drawing L- Lectures C- Credits
 II YEAR II SEMESTER COURSE STRUCTURE
 S. No.
 Course Code
 Course Title Cat L T P Credits Internal Marks
 External Marks
 Total Marks
 1 ES401BS Environmental Science BS 3 0 0 3 25 75 100
 2 CS402PC Design and Analysis of Algorithms PC 3 0 0 3 25 75 100
 3 CS403PC Computer Organization PC 3 0 0 3 25 75 100
 4 CS404PC Formal Languages and Automata Theory
 PC 3 0 0 3 25 75 100
 5 CS405PC Java Programming PC 3 0 0 3 25 75 100
 6 CS406PC Database Management Systems PC 3 0 0 3 25 75 100
 7 CS407PC Java Programming Lab PC 0 0 2 1 25 75 100
 8 CS408PC Database Management Systems Lab PC 0 0 2 1 25 75 100
 9 HS409MC Human Values And Professional Ethics MC 0 0 2 0 25 75 100
 Total
 18 0 6 20 225 675 900
 T - Tutorial P - Practical D - Drawing L- Lectures C- Credits
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 III YEAR I SEMESTER COURSE STRUCTURE
 S. No.
 Course Code
 Course Title Cat L T P Credits Internal Marks
 External Marks
 Total Marks
 1 EC501PC Computer Networks PC 3 1 0 4 25 75 100
 2 CS502PC Operating Systems PC 3 0 0 3 25 75 100
 3 CS503PC Compiler Design PC 3 0 0 3 25 75 100
 4 CS504PC Software Engineering PC 3 0 0 3 25 75 100
 5 EC505PC Microprocessors & Microcontrollers PC 3 0 0 3 25 75 100
 6 PROFESSIONAL ELECTIVE - I PE 3 0 0 3 25 75 100
 7 EN506HS Advanced English Communication Skills Lab
 HS 0 0 2 1 25 75 100
 8 CS507PC Operating Systems and Computer Networks Lab
 PC 0 0 2 1 25 75 100
 9 HS508MC Constitution Of India MC 0 0 2 0 25 75 100
 Total
 18 1 6 21 225 675 900
 T - Tutorial P - Practical D - Drawing L- Lectures C- Credits
 III YEAR II SEMESTER COURSE STRUCTURE
 S. No.
 Course Code
 Course Title Cat L T P Credits Internal Marks
 External Marks
 Total Marks
 1 AE601HS Managerial Economics and Financial Analysis
 HS 3 0 0 3 25 75 100
 2 CS602PC Data Warehousing and Data Mining PC 3 0 0 3 25 75 100
 3 CS603PC Object Oriented Analysis and Designing PC 3 0 0 3 25 75 100
 4 CS604PC Web Technologies PC 3 1 0 4 25 75 100
 5 PROFESSIONAL ELECTIVE - II PE 3 0 0 3 25 75 100
 6 OPEN ELECTIVE - I OE 3 0 0 3 25 75 100
 7 CS605PC Data Mining and Object Oriented Analysis and Design Lab
 PC 0 0 2 1 25 75 100
 8 CS606PC Web Technologies Lab PC 0 0 2 1 25 75 100
 9 HS607MC Intellectual Property Rights MC 0 0 2 0 25 75 100
 Total
 18 1 6 21 225 675 900
 T - Tutorial P - Practical D - Drawing L- Lectures C- Credits
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 IV YEAR I SEMESTER COURSE STRUCTURE
 S. No.
 Course Code
 Course Title Cat L T P Credits Internal Marks
 External Marks
 Total Marks
 1 MS701HS Management Science HS 3 0 0 3 25 75 100
 2 CS702PC Linux Programming PC 3 0 0 3 25 75 100
 3 PROFESSIONAL ELECTIVE - III PE 3 0 0 3 25 75 100
 4 PROFESSIONAL ELECTIVE - IV PE 3 0 0 3 25 75 100
 5 OPEN ELECTIVE - II OE 3 0 0 3 25 75 100
 6 CS703PC Linux Programming LAB PC 0 0 2 1 25 75 100
 7 CS704PW MINIPROJECT EVALUATION PW 0 0 4 2 25 75 100
 8 CS705PW PROJECT STAGE-I PW 0 0 8 4 100 0 100
 Total
 15 0 14 22 275 525 800
 T - Tutorial P - Practical D - Drawing L- Lectures C- Credits
 IV YEAR II SEMESTER COURSE STRUCTURE
 S. No.
 Course Code
 Course Title Cat L T P Credits Internal Marks
 External Marks
 Total Marks
 1 PROFESSIONAL ELECTIVE - V PE 3 0 0 3 25 75 100
 2 PROFESSIONAL ELECTIVE - VI PE 3 0 0 3 25 75 100
 3 OPEN ELECTIVE - III OE 3 0 0 3 25 75 100
 4 CS801PW SEMINAR PW 0 0 4 2 100 0 100
 5 CS802PW PROJECT STAGE-II PW 0 0 12 6 25 75 100
 Total
 9 0 16 17 200 300 500
 T - Tutorial P - Practical D - Drawing L- Lectures C- Credits
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 Computer Science & Engineering
 PROFESSIONAL ELECTIVE - I:
 1. CS511PE- Human Computer Interaction
 2. CS512PE- Advanced Databases
 3. CS513PE- Programming with Python
 PROFESSIONAL ELECTIVE - II:
 1. CS621PE- Multimedia Computing
 2. CS622PE- Distributed Systems
 3. CS623PE- Network Security
 PROFESSIONAL ELECTIVE - III:
 1. CS731PE- Computer Graphics
 2. CS732PE- Big Data Analytics
 3. CS733PE- Software Testing
 PROFESSIONAL ELECTIVE - IV:
 1. CS741PE- PHP
 2. CS742PE- Cloud Computing
 3. CS743PE- Artificial Intelligence
 PROFESSIONAL ELECTIVE - V:
 1. CS851PE- R Programming
 2. CS852PE- Internet of Things
 3. CS853PE- Software Project Management
 PROFESSIONAL ELECTIVE - VI:
 1. CS861PE- Mobile Computing
 2. CS862PE- Cyber Forensics
 3. CS863PE- Machine Learning
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 OPEN ELECTIVE- I
 S.No Course Code Subject Offering Department
 1 CE611OE Construction Materials Civil Engineering
 2 CE612OE Waste Management
 3 EE611OE Solar photovoltaic systems Electrical & Electronics
 Engineering 4 EE612OE Electrical power generation systems
 5 ME611OE Advanced Engineering Materials Mechanical Engineering
 6 ME612OE Automobile Engineering
 7 EC611OE Principles of Communications Electronics &
 Communication
 Engineering 8 EC612OE
 Basic Electronic Circuits Simulation &
 Design
 9 CS611OE Software Engineering Computer Science &
 Engineering 10 CS612OE Computer Networks
 OPEN ELECTIVE- II
 S.No. Course Code Subject Offering Department
 1 CE721OE Disaster management & Mitigation Civil Engineering
 2 CE722OE Geological Information System & Remote Sensing
 3 EE721OE Maintenance of electrical systems Electrical & Electronics
 Engineering 4 EE722OE Renewable energy sources
 5 ME721OE Fundamentals of Refrigeration & Air
 Conditioning Mechanical Engineering
 6 ME722OE Industrial Robotics
 7 EC721OE Principles of signal Processing Electronics &
 Communication
 Engineering 8 EC722OE Nano Materials and Technology
 9 CS721OE Object Oriented Analysis and Design Computer Science &
 Engineering 10 CS722OE Cyber forensics
 OPEN ELECTIVE- III
 S.No Course Code Subject Offering Department
 1 CE831OE Construction Technology & Project Management Civil Engineering
 2 CE832OE Safety Engineering
 3 EE831OE Electrical Engineering materials Electrical & Electronics
 Engineering 4 EE832OE Introduction to fuzzy logic
 5 ME831OE Power Plant Engineering Mechanical Engineering
 6 ME832OE Nano Technology
 7 EC831OE Fundamentals of Embedded system Electronics & Communication
 Engineering 8 EC832OE Biometrics
 9 CS831OE Software Project Management Computer Science &
 Engineering 10 CS832OE Human Computer Interaction
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 Computer Science & Engineering
 PROGRAM EDUCATIONAL OBJECTIVES
 PEO I : Excel in professional career and/or higher education by acquiring knowledge in
 mathematical, computing and engineering principles
 PEO II : Be able to analyze the requirements of the software, understand the technical
 specifications, design and provide novel engineering solutions and efficient product
 designs.
 PEO III : Adopt to professionalism, ethical attitude, communication skills, team work, lifelong
 learning in their profession.
 PROGRAM SPECIFIC OUTCOMES
 PSO 1: Problem Solving Skills: Ability to use mathematical abstraction, algorithmic design
 and appropriate data structures to solve real world problems using different
 programming paradigms.
 PSO 2: Professional Skills: Ability to develop computing solutions for problems in
 multidisciplinary areas by applying software engineering principles.
 PSO 3: Successful Career and Entrepreneurship Skills: Gain knowledge in diverse areas of
 computer science, and management skills for successful career, entrepreneurship and
 higher studies
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 PROGRAM OUTCOMES
 PO 1: Gain an ability to apply knowledge of mathematics, science and engineering
 fundamentals appropriate to the discipline.
 PO 2: Develop the competence to identify, analyze, formulate and solve engineering
 problems.
 PO 3: Acquire an ability to design, implement, and evaluate a computer-based system,
 process, component, or program to meet desired needs with appropriate consideration
 for public health and safety, cultural, societal and environmental considerations.
 PO 4: Are capable to design and conduct experiments, analyze and interpret data in the field
 of computer science and engineering.
 PO 5: Gain expertise to use the techniques, skills and modern engineering tools with
 proficiency in basic area of computer science and engineering.
 PO 6: An ability to analyze the local and global impact of computing on individuals,
 organizations, and society.
 PO 7: Knowledge of contemporary issues.
 PO 8: Sensitive to engage in activities with conscious social responsibility adhering to ethical
 values.
 PO 9: An ability to function effectively individually and on teams, including diverse and
 multidisciplinary, to accomplish a common goal.
 PO 10: An ability to articulate professional ideas clearly and precisely in making written and oral
 presentations.
 PO 11: Recognition of the need for and an ability to engage in continuing professional
 development.
 PO 12: An understanding of engineering and management principles and apply these to one’s
 own work, as a member and leader in a team, to manage projects.
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 I Year B.Tech. CSE - I Sem L T/P/D C 3 1/- /- 4
 (MA101BS) MATHEMATICS – I Linear Algebra and Calculus
 Prerequisites:
 To study and understand the MATHEMATICS-I the student must have the basic knowledge
 of algebra, calculus such as the matrices, solution of linear equations, determinants of matrices,
 solution of linear equations, limits and continuity, differentiation, integration and partial
 differentiation.
 Course Objectives:
 • Concept of a rank of the matrix and applying this concept to know the consistency and solving the system of linear equations.
 • Concepts of Eigen values and Eigen vectors and the nature of quadratic form by finding Eigen values.
 • Concepts of sequence and series and identifying their nature by applying some tests.
 • Mean value theorems geometrical interpretation and their application to the mathematical problems, Evaluation of improper integrals using Beta and Gamma functions
 • Partial differentiation, Total derivative and finding maxima minima of functions of several variables.
 Unit – I: Matrices and Linear System of Equations Matrices and Linear systems of equations: Real matrices – Symmetric, skew - symmetric, orthogonal, Linear Transformation – Orthogonal Transformation. Complex matrices: Hermitian, Skew – Hermitian and Unitary. Elementary row transformations-Rank-Echelon form, Normal form – Solution of Linear Systems – Direct Methods (Gauss Jordan). Unit – II: Eigen Values and Eigen Vectors Eigen values, Eigen vectors – properties, Cayley-Hamilton Theorem (without Proof) - Inverse and powers of a matrix by Cayley-Hamilton theorem – Diagonalization of matrix- Quadratic forms: Nature, Index, Signature. Unit – III: Sequences & Series Basic definitions of Sequences and series, Convergence and divergence, Ratio test, Comparison test, Integral test, Cauchy’s root test, Raabe’s test, Absolute and conditional convergence. Unit – IV: Beta & Gamma Functions and Calculus Applications of definite integrals to evaluate surface areas and volumes of revolutions of curves (only in Cartesian coordinates). Improper Integrals and their properties, Gamma and Beta Functions-Relation between them, their properties – evaluation of improper integrals using Gamma / Beta functions. Rolle’s Theorem, Lagrange’s mean value theorem, Cauchy’s mean value theorem, Generalized Mean Value theorem (all theorems without proof) – Geometrical interpretation of Mean value theorems.

Page 27
                        

R18 B.TECH CSE
 27
 Unit – V: Multi Variable Calculus (Partial Differentiation and applications) Partial Differentiation and total differentiation, Functional dependence, Jacobian Determinant Maxima and Minima of functions of two variables with constraints and without constraints, Method of Lagrange Multipliers. Text Books: 1. Erwin Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 2006. 2. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010
 Reference Books: 1. G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, 9th Edition, Pearson, Reprint,
 2002. 2. N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications,
 Reprint, 2010. 3. Introduction to Linear Algebra, by Kolman.
 Course Outcomes: After learning the contents of this paper the students must able to: 1. Write the matrix representation of system of linear equations and identify the consistency of the
 system of equations. 2. Find the Eigen values and Eigen vectors of the matrix and discuss the nature of the quadratic
 form. 3. Analyze the convergence of sequence and series. 4. Discuss the applications of mean value theorems to the mathematical problems, Evaluation of
 improper integrals using Beta and Gamma functions. 5. Find the extreme values of functions of two variables with / without constraints.
 CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1 ✔ ✔ ✔
 ✔
 ✔
 ✔ ✔
 CO 2 ✔ ✔ ✔
 ✔
 ✔
 ✔ ✔
 CO 3 ✔ ✔ ✔
 ✔
 ✔
 CO 4 ✔ ✔
 ✔
 ✔
 CO 5 ✔ ✔
 ✔
 ✔
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 ANURAG ENGINEERING COLLEGE
 (An Autonomous Institution) I Year B.Tech. CSE - I Sem L T/P/D C 3 1/- /- 4
 (AP102BS) APPLIED PHYSICS Prerequisites: Basic knowledge of secondary school level physics is preferred. Higher secondary school level physics, chemistry and mathematics are preferred. Course Objectives:
 • Students will demonstrate skills in scientific inquiry, problem solving and laboratory techniques.
 • Students will be able to demonstrate competency and understanding of the concepts found in Quantum Mechanics, Semiconductor physics, Wave Optics and Fiber optics and lasers and a broad base of knowledge in physics.
 • The graduates will be able to solve non-traditional problems that potentially draw on knowledge in multiple areas of physics.
 Unit-I: Wave Optics (9 hours + 3 T) Huygen’s principle, Superposition of waves, Coherence and methods to produce coherent sources, Young’s double slit experiment, Interference in thin films by reflection, Newton’s rings, Diffraction: Introduction, Farunhofer diffraction at single slit, Plane diffraction Gratings and their resolving power. Polarization: Introduction, Polarization by reflection, Polarization by double refraction, Nicol’s prism
 Unit-II: Fiber Optics and Lasers (9 hours + 3 T) Fiber Optics: Introduction, Total internal reflection, Acceptance angle and numerical aperture, Losses associated with optical fibers, Step and graded index fibers, Applications of optical fibers. Lasers: Introduction to interaction of radiation with matter: stimulated absorption, spontaneous emission and stimulated emission, Characteristics of a laser, Einstein’s coefficients, important components of a laser: active medium, pumping source, optical resonator; Population inversion, Ruby laser, He-Ne laser, Applications of lasers.
 Unit-III: Introduction to Quantum Mechanics (10 hours + 3 T) Free electron theory: Classical Theory, Electrical Conductivity and Ohm’s Law – Drawbacks, Somerfield theory (Qualitative), Density of States, Fermi distribution function, Fermi level and its importance. Introduction, de Broglie hypothesis, Wave-particle duality, Matter waves, Davisson and Germer experiment, Heisenberg uncertainty principle, Time independent Schrodinger wave equation, Born interpretation of wave function, Particle in a infinite potential well (one dimensional case). Unit-IV: Band Theory of Solids & Semiconductors (10hours + 3 T) Kronig-Penny model (Qualitative), E-k diagram, Origin of Energy band formation in solids, Classification of materials in to conductors, semiconductors and insulators, Concept of effective mass. Intrinsic semiconductors, Carrier concentration in intrinsic semiconductors, Energy band
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 diagram and position of Fermi level in intrinsic semiconductors, Equation for electrical conductivity of semiconductors, Extrinsic semiconductors, energy band diagram and position of Fermi level in extrinsic semiconductors, Dependence of Fermi level on temperature. Unit-V: Semiconductor Devices (8 hours + 3 T) Direct and indirect band gap semiconductors, Formation of p-n junction, Energy diagram of p-n junction, I-V characteristic of p-n junction diode, Photo diodes, Solar cells, Light emitting diode and their characteristics, Semiconductor laser: Device structure and characteristics.
 Text Books:
 1. M N Avadhanulu, P G Kshirsagar ,A Text book of Engineering Physics, S Chand. 2. B K Pandey and S Chaturvedi Engineering Physics, CENGAGE Learning. 3. D K Bhattacharya and Poonam Tandon Engineering Physics, OXFORD University Press.
 Reference Books:
 1. Ian G. Main, Oscillations and waves in physics 2. H.J. Pain, The physics of vibrations and waves 3. A.Ghatak, Optics 4. O. Svelto, Principles of Lasers 5. P K palanisamy ,Engineering Physics Scietech publication 6. Charles Kittel ,Introduction to Solid State Physics, John Wiley & Sons 7. M Armugam, Solid State Physics Anuradha Publications
 Course Outcomes:
 1. Analyze the intensity variation of light due to interference, diffraction and polarization. Understand their applications in the field of engineering.
 2. Understand the propagation of light through fiber optics in various communication fields and use of lasers as light sources for low and high energy applications.
 3. Apply the knowledge of wave particle nature of radiation in solving the engineering problems.
 4. Classify solids on the basis of band theory and to calculate conductivity, carrier concentration of semiconductors.
 5. Apply the knowledge of semiconductors to fabricate new devices for engineering applications.
 CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1 ✔ ✔
 ✔ ✔
 CO 2 ✔ ✔ ✔ ✔ ✔
 CO 3 ✔ ✔
 CO 4 ✔ ✔
 ✔ ✔
 ✔
 CO 5 ✔ ✔
 ✔ ✔
 ✔
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 I Year B.Tech. CSE - I Sem L T/P/D C 3 -/- /- 3
 (EE103ES) BASIC ELECTRICAL ENGINEERING
 Prerequisites: Basic Knowledge on Integration, Differentiation, Laplace Transforms and
 Intermediate Physics.
 Course Objectives:
 • To introduce the concept of electrical circuits and its components.
 • To impart knowledge of basic electrical equipment.
 • To impart the knowledge of AC circuits, Phasor algebra related to alternating quantities
 • To acquaint the students with principles of operation of transformers, Electrical machines and electrical installations.
 Unit - I: DC Circuits: Basic definitions, types of elements, types of sources, Ohm’s Law, Kirchhoff’s Laws, resistive networks, series, parallel circuits, Star- Delta and Delta- Star transformation, Network theorems- Superposition, Thevenin’s & Norton’s Theorems- simple problems. Unit - II: AC Circuits: Representation of sinusoidal waveforms, peak, rms and average values. Elementary treatment of single-phase AC circuits consisting of R, R-L, R-C, R-L-C combinations (series circuit only). Phasor representation, power factor, real power, reactive power, apparent power, resonance concept (series circuit only). Three-phase balanced circuits, voltage and current relations in star and delta connections. Unit – III: Magnetic Circuits &Transformers: Magnetic circuits: Magnetic materials, Faraday’s laws of Electromagnetic Induction, Lenz’s Law, Fleming’s Righthand Rule and Lefthand Rule. Magnetic Circuits - concept of Self Inductance & Mutual Inductance. Transformers: Ideal and practical single phase transformer, Open Circuit and Short Circuit tests, losses in transformer, regulation and efficiency - simple problems. Unit - IV: DC Machines and Induction Motors: DC Machines: Construction and Principle of Operation of DC Generator & DC Motor, EMF Equation, Magnetization and Load Characteristics of DC Generator, Speed control of DC Shunt Motor, Applications & Simple problems. Three Phase Induction Motor: Construction and Principle of operation of three phase Induction Motor, torque slip characteristics, Applications & Simple problems. Single Phase Induction Motor Construction and working principle of Single phase Induction Motor, Applications. Unit –V: Synchronous Generator & Electrical Installation:
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 Synchronous Generator Construction and Principle of operation of Synchronous Generator, Open Circuit & Short Circuit Characteristics. Electrical Installation: Fuse, Relay, Circuit breaker, Main Circuit Breaker and Earthing, Types of Batteries and their characteristics. Text Books:
 1. V.K.Mehta, Rohit Mehta, “Principles of Electrical Engineering”, S.Chand Publications, Revised Edition, 2010.
 2. D.P.Kothari, I.J. Nagrath, “Basic Electrical Engineering”, Tata McGraw Hill, 3rd edition, 2010.
 3. T.K. Nagasarkar, M.S. Sukhija, “Basic Electrical Engineering”, Oxford University press, 3rd Edition, 2017.
 Reference Books:
 1. D C Kulshreshtha, “Basic Electrical Engineering”, Tata McGraw Hill,1st edition,2015. 2. M.S. Naidu, S. Kamakshiah, “Basic Electrical Engineering”, Tata McGraw Hill, 3rd Edition,
 2009. 3. Sudhakar, Shyam Mohan, ”Network Analysis”, McGraw-Hill Education, 2nd Edition, 2006. 4. L.S. Bobrow, “Fundamentals of Electrical Engineering”, Oxford University Press, 2nd
 Edition, 2011. 5. E. Hughes, “Electrical & Electronics Technology”, Pearson, 7th Edition, 2010.
 Course Outcomes: At the end of the course, students will be able to
 1. Understand the importance of electrical circuits and its components. 2. Determine the losses and efficiency of single phase transformers. 3. Analyze the performance of DC machines and induction motor. 4. Demonstrate the principle of operation of Synchronous generator and importance of
 Electrical installations. CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1 ✔ ✔
 CO 2
 ✔
 CO 3
 ✔
 CO 4
 ✔
 ✔
 ✔
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 I Year B.Tech. CSE - I Sem L T/P/D C
 2 -/- /- 2
 (CS104ES) PROGRAMMING FOR PROBLEM SOLVING - I Prerequisites: Computer fundamentals & Mathematics Course Objectives:
 • To acquire problem solving skills
 • To be able to develop flowcharts
 • To learn the syntax and semantics of C programming language.
 Unit-I: Problem Solving Using Computers: Introduction, Algorithms, Flowcharts and Pseudocode. Overview of C Language: Introduction, Salient Features of C Language, Structure of a “C” Program. C Language Preliminaries: Keywords and Identifiers, Constants, Variables, Data Types, and Input Output Statements with suitable illustrative “C” Programs. Unit-II: Operators: Assignment Operators, Relational and Logical Operators, Increment and Decrement Operators, Bitwise Operators, Ternary Operator, Type Conversion, Precedence and Associativity with suitable illustrative “C” Programs. Unit-III: Statements in C: Conditional/Decision Statements: if, if-else, Nested if-else, else-if ladder, and Switch-Statement with suitable illustrative “C” Programs. Loop Control Statements: while, do-while and for with suitable illustrative “C” Programs. Unit-IV: Functions: Introduction to Functions, benefits of functions, types of functions, Function calls, return vsexit ( ), Parameter Passing mechanisms, Call-by-Value, Recursion, Storage Classes Unit-V: Arrays: Introduction to Arrays, One-Dimensional Arrays, Two-Dimensional Arrays, Arrays and Functions Strings: Introduction to Strings, String I/O, String Operations with and without built-in functions (strlen( ), strcmp( ), strcat( ),strcpy( ), and strrev( ))
 Text Books:
 1. B.A.Forouzon and R.F. Gilberg, “COMPUTER SCIENCE: A Structured Programming Approach Using C”, Third edition, CENGAGE Learning, 2016
 2. PradipDey and ManasGhosh, Programming in C, Oxford University Press, 2nd Edition 2011.
 Reference Books:
 1. Byron Gottfried, “Programming with C “, Schaum’s Outlines, 2nd Edition, TATA McGraw-Hill. 2. M.T.Somashekara, “Problem Solving Using C”, PHI, 2nd Edition 2009. 3. A.K.Sharma, Computer Fundamentals and Programming in C, 2nd Edition, University Press 4. Rajaraman V., "The Fundamentals of Computers", 4th Edition, Prentice Hall of India, 2006.

Page 33
                        

R18 B.TECH CSE
 33
 5. R S Bichker, "Programming in C", University Press, 2012 Course Outcomes: At the end of this course, the student would be able to 1. Design algorithms and flowcharts for real world applications 2. Know the usage of various operators in Program development 3. Design programs involving decision and iteration structures. 4. Apply the concepts code reusability using Functions 5. Analyse the concepts of Arrays and Strings for real world problems.
 CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1 ✔ ✔ ✔ ✔ ✔
 CO 2 ✔ ✔ ✔ ✔ ✔
 CO 3 ✔ ✔ ✔ ✔ ✔
 CO 4 ✔ ✔ ✔ ✔ ✔
 CO 5 ✔ ✔ ✔ ✔ ✔
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 I Year B.Tech. CSE - I Sem L T/P/D C 1 -/4 /- 3
 (ME105ES) ENGINEERING GRAPHICS
 Prerequisites: Nil Course objectives:
 • To provide basic concepts in engineering drawing.
 • To impart knowledge about standard principles of orthographic projection of objects.
 • To draw sectional views and development of surfaces of solids.
 • To draw Isometric views and its projections.
 • To prepare you to use the techniques, skills, and modern engineering tools like Auto Cad software necessary for engineering practice
 Unit - I: Introduction to Engineering Drawing-Principles of Engineering Graphics and their significance, usage of Drawing instruments, Conic sections including the Rectangular Hyperbola-General method only, Cycloid, Epicycloids and Hypocycloid. Unit – II: Orthographic Projections-Principles of Orthographic Projections-Conventions- Projections of Points and projections of lines (Midpoint problems and Traces are not included). Projections of planes (regular geometry figures). Unit - III: Projections of Regular Solids- prism, cylinder, pyramid, cone, sectional views of Right Regular solids- prism, cylinder, pyramid, cone. Unit - IV: Development of surfaces of Right Regular Solids - Prism, Pyramid, Cylinder and Cone, Intersections of prism vs. prism and Cylinder vs. cylinder. Unit - V: Isometric Projections-Principles of Isometric Projection – Isometric Scale, Isometric Views, Conventions; Isometric Views of Lines, Plane of figures, Simple and Compound Solids. Conversion of Isometric Views to Orthographic Views and Vice-versa. Introduction to CAD (For Internal Evaluation Weightage Only) Introduction to Auto Cad software package commands, drawing 2D and 3D sketches for simple objects by using Auto Cad software package. Text Books: 1. Bhatt N.D., Panchal V.M. & Ingle P.R., (2014), Engineering Drawing, Charotar Publishing
 House 2. Agrawal B. & Agrawal C. M. (2012), Engineering Graphics, TMH Publication 3. Narayana, K.L. & P Kannaiah (2008), Text book on Engineering Drawing, Scitech Publishers 4. Computer Aided Engineering Drawing – k Balaveera Reddy- CBS Publishers.
 Reference Books: 1. Engineering Drawing by K. Venugopal, V Prabhu Raja, New age publications. 2. Corresponding set of CAD Software Theory and User Manuals
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 Course Outcomes: At the end of the course, the student will be able to:
 1. Understand engineering drawing and its place in society.
 2. Visualize the different aspects of Points, Lines and Planes.
 3. Acquire knowledge on projections of solids.
 4. Draw sections of solids and plan the drawing for development of surfaces.
 5. Understand the isometric views and projections. Exposure to computer-aided geometric
 design and creating working drawings.
 CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11
 CO 1 ✔
 ✔
 ✔
 ✔
 CO 2 ✔
 ✔
 ✔
 ✔
 CO 3 ✔
 ✔
 ✔
 ✔
 CO 4 ✔
 ✔
 ✔
 ✔
 CO 5 ✔
 ✔
 ✔
 ✔
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 I Year B.Tech. CSE - I Sem L T/P/D C 0 -/2 /- 1
 (EN106HS) ENGLISH LANGUAGE COMMUNICATION SKILLS LAB-I
 Prerequisites: Have the Basic knowledge of LSRW skills. Course Objectives: The students will be able to
 • Facilitate computer-assisted multi-media instruction enabling individualized and independent language learning.
 • Sensitize the students to the nuances of English speech sounds, word accent, intonation and rhythm.
 • Bring about a consistent accent and intelligibility in students’ pronunciation of English by providing an opportunity for practice in speaking.
 • Improve the fluency of students in spoken English and neutralize their mother tongue influence.
 • Train the students to use language appropriately for public speaking, group discussions and interviews.
 Syllabus: English Language Communication Skills Lab (ELCS) shall have two parts:
 • Computer Assisted Language Learning (CALL) Lab
 • Interactive Communication Skills (ICS) Lab
 Exercise-I CALL Lab: Introduction to Phonetics - Speech Sounds Vowels and Consonants-Listening Comprehension ICS Lab: Ice-Breaking activity and JAM session
 Exercise-II CALL Lab: Pronunciation, Common Errors in Pronunciation, Neutralization of Mother Tongue Influence ICS Lab: Common Everyday Situations: Conversations and Dialogues
 Exercise-III CALL Lab: Syllables -Consonant Clusters ICS Lab: Communication at Workplace, Social and Professional Etiquette
 Exercise-IV
 CALL Lab: Intonation, Stress and Rhythm ICS Lab: Formal Presentations, Visual Aids in Presentations
 Exercise-V
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 CALL Lab: Word accent and Stress Shifts ICS Lab: Interview Skills
 Minimum Requirement of infra structural facilities for ELCS Lab: 1. Computer Assisted Language Learning (CALL) Lab: The Computer Aided Language Lab for 30 students with 30 systems, one master console, LAN facility and English language software for self- study by learners. System Requirement (Hardware component): Computer network with LAN with minimum 30 multimedia systems with the following specifications: i) P -IV Processor a) Speed – 2.8 GHZ b) RAM – 512 MB Minimum c) Hard Disk – 80 GB ii) Headphones of High quality 2. Interactive Communication Skills (ICS) Lab: The Interactive Communication Skills Lab: A spacious room with movable chairs and audio-visual aids with a Public Address System Books Suggested for English Language Lab Library (to be located within the lab in addition to the CDs of the text book which are loaded on the systems): 1. Suresh Kumar, E. & Sreehari, P. 2009. A Handbook for English Language Laboratories.
 New Delhi: Foundation 2. Speaking English Effectively 2nd Edition by Krishna Mohan and N. P. Singh, 2011.
 Macmillan Publishers India Ltd. Delhi. 3. Sasi Kumar, V & Dhamija, P.V. How to Prepare for Group Discussion and Interviews. Tata
 McGraw Hill 4. Spoken English: A Manual of Speech and Phonetics by R. K. Bansal & J. B. Harrison.
 2013. Orient Blackswan. Hyderabad. 5. A textbook of English Phonetics for Indian Students by T. Balasubramanian
 (Macmillan) 6. Lab Manual: A Manual entitled “English Language Communication Skills (ELCS) Lab
 Manual- cum- Work Book”, published by Cengage Learning India Pvt. Ltd, New Delhi. 2013
 Course Outcomes:
 1. Understand the importance of phonetics.
 2. Understand the variants in Pronunciation.
 3. Differentiate formal and informal English in different situations.
 4. Understand the Intonation of English Language in the global world.
 5. Participate in Mock Interviews.
 CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1
 ✔
 ✔
 CO 2
 ✔
 ✔ ✔
 CO 3
 ✔ ✔ ✔ ✔
 CO 4
 ✔ ✔
 CO 5
 ✔ ✔ ✔ ✔ ✔
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 I Year B.Tech. CSE - I Sem L T/P/D C 0 -/2 /- 1
 (CS107ES) PROGRAMMING FOR PROBLEM SOLVING LAB - I
 Prerequisites: Computer Fundamentals & Mathematics Course objectives:
 • To be able to understand the fundamentals of programming in C Language.
 • To be able to write, compile and debug programs in C.
 • To be able to formulate problems and implement in C.
 WEEK 1
 1. DOS commands: Changing the default Drive, VER,VOL,DATE,TIME,PROMPT,CLS,DIR,MD or MKDIR,CHDIR or CD,COPY CON,TYPE,MOVE,REN,COPY,EXIT.
 WEEK 2 2. LINUX Commands: PWD,CAL,DATE,ECHO,LS,CD,MKDIR, CAT,HEAD,TAIL,
 MV,CP,WC,VI Editor.
 WEEK 3 3. Designing of flowcharts using raptor tool
 a) Areas of Polygons b) Calculation of Simple and Compound Interest c) Swapping of Two numbers with and without temporary variable 4. a) Checking whether a number is even or odd
 b) Sum of ‘n’ natural numbers c) Checking a number whether it is divisible by any given number
 WEEK 4 5. a) Write a program using control strings %d %c %s %f %e %o %x %i %g %u b) Write a program to print 3 student details S.No, Student name, SSC percent, Inter
 percent, Address using backslash constants c) Write a program to swap two variables without using third variable 6. a) Write a program to find displacement s=ut+1/2 at2. b) Write a program to read P, T, R and find Simple Interest(SI) and Compound Interest(CI) c) Write a program to find area and circumference of a Circle.
 WEEK 5 7. a) Write a program using all relational and logical operators b) Write a program using increment operator (pre and post) and decrement operator (pre and post) 8. a) Write a program using bitwise operators b) Write a program to find largest among three numbers using conditional operator c) Write a program to illustrate the use of size of () operator.
 WEEK 6 9. a) Write a program to accept a number and print if it is an odd or even number. b) Write a program to find roots of quadratic equation ax2+bx+c=0 10. a) Write a program to accept two integers for a coordinate point and determine its quadrant. b) Write a program to accept three integers and print the largest among them.
 WEEK 7
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 11. a) Write a program to accept the year, find whether it is a leap year or not. b) Write a program using arithmetic operators (+, -, *, /) using else if.
 12. a) Write a program that declares Class awarded for a given percentage of marks, where percentage of marks<40%=Failed,40% to <60%=second class,60% to <70%=First Class,>=70%=Distinction. Read percentage from standard input.
 b) Write a program to find area of different geometrical figures such as a Circle, a Square, a triangle, and a Rectangle using Switch statement.
 I INTERNALS
 WEEK 8 13.a) Write a program to find the sum of ‘n’ natural numbers.
 b) Write a program to find the sum of individual digits of a given number where number is a +ve integer.
 14. a) Write a program to accept a number and reverse it. b) Write a program to generate the first ‘n’ terms of Fibonacci series.
 WEEK 9 15. a) Write a program to generate all prime numbers between 1 and n, where ‘n’ is a value supplied by user. b) Write a program to print sum of all odd numbers between 1 and 50 using do while
 statement.
 16. a) Write a program to print the following patterns b) Write a program to read two numbers x and n and compute the sum of this geometric progression: 1+x+x^2+x^3+……. +x^n.
 WEEK 10 17. a) Write a program to find x power n using functions b) Write a program to check whether a number is perfect number or not using
 functions 18. a) Write a program to find the factorial of a given number using functions b) Write a program to find strong numbers between two given numbers using
 functions
 WEEK 11 19. a) Write a program to check whether the given number is armstrong or not using
 functions b) Write a program to swap two values using functions 20. a) Write a program to calculate factorial of a given number using recursion b) Write a program to find G.C.D using recursion
 WEEK 12 21. a) Write a program to find addition of two matrices using functions b) Write a program to find the sum of elements of 3*3 matrix using functions.
 WEEK 13 22. Write a program to accept rows and columns of two matrices and check whether multiplication is possible or not, if possible accept two matrices and find multiplication Of two matrices using functions.
 * * * * * * * * * *
 1 0 1 1 0 1 0 1 0 1 1 0 1 0 1
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 WEEK 14 23. Write a program to check whether the given string is palindrome or not 24. Write a program to find the length of a string and copy to another string variable.
 II INTERNALS
 Course Outcomes: At the end of this course, the student would be able to
 1. Formulate the algorithms and flowcharts for simple problems 2. Apply fundamental programming concepts, to solve simple problems 3. Enhance debugging skills 4. Exercise conditional and iterative statements to Write C programs 5. Modularize the code with functions so that they can be reused 6. Represent and manipulate data with arrays and strings
 CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1 ✔ ✔ ✔ ✔
 CO 2 ✔ ✔ ✔ ✔
 CO 3 ✔ ✔ ✔ ✔
 CO 4 ✔ ✔ ✔ ✔
 CO 5 ✔ ✔ ✔ ✔
 CO 6 ✔ ✔ ✔ ✔
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 I Year B.Tech. CSE - I Sem L T/P/D C 0 -/3/- 1.5
 (AP108BS) APPLIED PHYSICS LAB
 Prerequisites: Basic knowledge of higher secondary school level experimental physics, electronics and mathematics are preferred. Course Objectives:
 • To gain practical knowledge by applying the experimental methods to correlate with the Physics theory.
 • To learn the usage of electrical and optical systems for various measurements.
 • Develop the skills needed to set up the equipment required to test models or theory developed in the lecture course
 • Apply the analytical techniques and graphical analysis to the experimental data.
 • To develop intellectual communication skills and discuss the basic principles of scientific concepts in a group.
 List of experiments: 1. Newton’s Rings – Determination of Radius of Curvature of Lens 2. Diffraction Grating – Determination of Wavelength of a Monochromatic Source 3. Dispersive Power of the Material of a Prism – Spectrometer 4. Single Slit Diffraction using Lasers – Determination of wavelength of laser light. 5. I – V Characteristics of LED and LASER diodes 6. Evaluation of Numerical Aperture & Bending losses of an Optical Fiber 7. Study of Resonance in LCR – Series circuit 8. Determination of Energy gap of a material of p-n junction Diode 9. I-V Characteristics of P-N junction diode. 10. I-V Characteristics of a solar cell (photovoltaic effect for power generation)
 Note: Any 8 experiments are to be performed.
 REFERENCE BOOKS: 1. Laboratory Manual of Engineering Physics by Dr.Y.Aparna & Dr.K.Venkateswara Rao
 (V.G.S Publishers)
 2. Fundamentals of physics – D Halliday, R Resnick& John wiley.
 3. Optics – A Ghatak Tata Mcgrawhill.
 4. Practical Physics – G.L Squires.
 Course Outcomes: At the end of the course the student able to:
 1. Apply the various procedures and techniques for the experiments.
 2. Use the different measuring devices and meters to record the data with precision
 3. Test optical components using principles of interference and diffraction of light.
 4. Apply the mathematical concepts/equations to obtain quantitative results.
 5. Develop the basic communication through working in the groups and performing the
 laboratory experiments and by interpreting the results.
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 CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1 ✔ ✔ ✔ ✔ ✔
 CO 2 ✔ ✔
 ✔ ✔
 ✔
 CO 3 ✔ ✔
 ✔ ✔
 CO 4 ✔ ✔
 ✔ ✔
 CO 5 ✔ ✔
 ✔ ✔
 ✔ ✔
 ✔
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 I Year B.Tech. CSE - I Sem L T/P/D C 0 0/2/- 1
 (EE109ES) BASIC ELECTRICAL ENGINEERING LAB
 Prerequisites: Basic Electrical Engineering Course Objectives:
 • To analyze a given network by applying various electrical laws and network theorems
 • To analyze the concepts of resonance and magnetic circuits.
 • To analyze the performance characteristics of DC and AC electrical machines List of experiments/demonstrations Part-A
 1. Verification of Ohm’s law. 2. Verification of Kirchhoff’s Voltage Law and Kirchhoff’s Current Law. 3. Verification of Superposition Theorem. 4. Verification of Thevenin’s Theorem & Norton’s Theorem. 5. Series Resonance of RLC series circuit. 6. Determination of self & mutual inductances and coefficient of coupling.
 Part-B 1. Load Test on Single Phase Transformer (Calculation of Efficiency and Regulation). 2. OC & SC Tests on Single phase transformer. 3. Magnetization Characteristics of DC Shunt Generator. 4. Speed Control of DC shunt motor. 5. Brake test on Three Phase Squirrel cage induction motor. 6. OCC & SCC of Synchronous Generator.
 NOTE: 5 experiments from Part-A and 5 experiments from Part-B should be conducted (Total 10 Experiments)
 Course Outcomes: At the end of the course, students will be the able to
 1. Verify the various electrical laws and theorems with DC Excitation. 2. Determine the losses, efficiency and regulation of single phase transformer. 3. Obtain the performance of induction motors. 4. Control the speed of DC shunt motor. 5. Obtain the OC & SC characteristics of Synchronous generator.
 CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1 ✔ ✔
 ✔
 CO 2 ✔
 CO 3 ✔
 ✔
 CO 4 ✔
 CO 5 ✔
 ✔ ✔ ✔
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 I Year B.Tech. CSE - II Sem L T/P/D C 3 1/-/- 4
 (MA201BS) MATHEMATICS - II
 ODE and Vector Calculus
 Prerequisites: To study and understand the MATHEMATICS-II the student must have the basic knowledge of calculus and vector calculus differentiation, integration and partial differentiation, scalar and vector point functions, 2D and 3D geometry, length, area and volume etc.. Course Objectives: To learn
 • Methods of solving the differential equations of first order.
 • Methods of solving the differential equations of higher order.
 • Multiple integrals and their applications.
 • The basic properties of vector valued functions.
 • The applications to line, surface and volume integrals. Unit-I: Differential Equations of first order and their Applications Formation of a Differential equations, Differential equations of first order and first degree: exact, linear and Bernoulli, Applications to Newton’s law of cooling, law of natural growth and decay, orthogonal trajectories. Unit-II: Higher Order Linear Differential Equations Linear differential equations of second and higher order with constant coefficients, RHS term of
 the type f(X) = ( ) ( )xVxxVexandaxaxekaxkax
 ,,cos,sin, . Method of variation of parameters.
 Unit-III: Multiple Integrals Multiple integrals - double and triple integrals – change of order of integration (Only Cartesian form)- change of variables (Cartesian to Polar for double integral, Cartesian to Spherical for triple integral). Applications of Double integrals and Triple integrals. Unit-IV: Vector Differentiation Vector point function and scalar point function. Gradient- Divergence- Curl and their related properties – Directional derivatives. Vector Identities, Scalar potential function, Solenoidal and Irrotational vectors. Unit-V: Vector Integration Line integral, work done, Surface and Volume integrals. Vector integrals theorems: Green’s, Stoke’s and Gauss Divergence Theorems (Only Statements & their Verifications).
 Text Books:
 1. Erwin Kreyszig, Advanced Engineering Mathematics, 9th Edition, John Wiley & Sons, 2006. 2. B.S. Grewal, Higher Engineering Mathematics, Khanna Publishers, 36th Edition, 2010
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 Reference Books: 1. G.B. Thomas and R.L. Finney, Calculus and Analytic geometry, 9th Edition, Pearson,
 Reprint, 2002. 2. N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications,
 Reprint, 2010. 3. Dennis G Zill and Michael R Cullen, Advanced Engineering Mathematics 3rd Edition, Jones
 & Bartlett Learning, 2006 - Technology & Engineering.
 Course Outcomes: After learning the contents of this paper the students must be able to: 1. Classify the various types of differential equations of first order and first degree and apply
 the concepts of differential equations to the real world problems. 2. Solve higher order differential equations and apply the concepts of differential equations to
 the real world problems. 3. Evaluate the multiple integrals. 4. Identify the vector differential operators physically in engineering problems. 5. Evaluate the line, surface and volume integrals and converting them from one to another by
 using vector integral theorems. CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1 ✔ ✔
 ✔
 ✔ ✔ ✔ ✔
 CO 2 ✔ ✔
 ✔
 ✔ ✔ ✔ ✔
 CO 3 ✔ ✔
 ✔
 ✔ ✔ ✔ ✔
 CO 4 ✔ ✔
 ✔
 ✔ ✔ ✔ ✔
 CO 5 ✔ ✔
 ✔
 ✔ ✔ ✔ ✔
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 I Year B.Tech. CSE - II Sem L T/P/D C 3 1/-/- 4
 (CH202BS) ENGINEERING CHEMISTRY
 Prerequisites: Basic knowledge of chemistry in intermediate level. Course Objectives:
 • To bring adaptability to the concepts of chemistry and to acquire the required skills to become a perfect engineer.
 • To impart the basic knowledge of atomic, molecular and electronic modifications which makes the student to understand the technology based on them.
 • To acquire the knowledge of electrochemistry, corrosion and water treatment which are essential for the Engineers and in industry.
 • To impart the knowledge of stereochemistry and synthetic aspects useful for understanding reaction pathways
 • To acquire the skills pertaining polymer to apply them for medical and other fields.
 Unit-I: Molecular structure (9L) Introduction, Concept of atomic and molecular orbitals, LCAO, Molecular orbitals of diatomic molecules, Molecular orbital energy level diagrams of diatomic molecules (N2, O2 and F2). Pi-molecular orbitals of butadiene and benzene. Crystal field theory (CFT) Crystal field theory, Crystal field splitting patterns of transition metal ion d- orbital- tetrahedral, octahedral and square planar geometries.
 Unit-II: Water Technology (9L) Hardness of water, expression of hardness (CaCO3 equivalent), units and types of hardness. Estimation of temporary and permanent hardness of water by EDTA method. Numerical problems based on hardness of water. Potable water: characteristics, treatment of water for domestic supply. Desalination of brackish water: reverse osmosis. Alkalinity of water and its determination. Boiler feed water: Boiler troubles (scale and sludge, priming, foaming, caustic embitterment and boiler corrosion) and its treatment: Internal treatment (colloidal, phosphate calgon conditioning of water). External treatment (ion –exchange process). Unit-III: Electrochemistry and corrosion (12L) Electrode, electrode potential, galvanic cell, cell reactions and cell notation, cell EMF, types of electrodes (Normal Hydrogen Electrode, calomel electrode), Determination of pH. Nernst equation, Numerical problems. BATTERIES: Introduction to cell and battery, Primary (lithium cell) and secondary cells, (lead-Acid cell, and Lithium ion cells). Fuel cells – Hydrogen – Oxygen fuel cell, advantages and engineering applications of fuel cells. Corrosion: Introduction, types of corrosion: chemical and electrochemical corrosion, factors affecting the rate of corrosion: nature of the metal, galvanic series, purity of metal, nature of corrosion product, nature of environment: effect of temperature, effect of pH, humidity. Corrosion control methods: Cathodic protection: sacrificial anode method and impressed current cathode method. Protective coatings : methods of applications of metallic coatings: Galvanization, electroplating(of copper ) .
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 Unit-IV: Stereochemistry, Reaction mechanism and synthesis of drug molecules (9L) Structural isomers and stereoisomers, configurations, symmetry and chirality, enantiomers, diastereomers, optical activity. Conformational analysis of n-butane. Introduction to reactions involving substitution (SN1 & SN2), addition (addition of HBr to propene, Markownikoff and Anti Markownikoff addition), Elimination reactions: dehydro halogination of alkyl halides. Saytzeff rule. Oxidation (oxidation of alcoholsusing KMnO4 & CrO3), reduction (reduction of carbonyl compounds by LiAlH4 & NaBH4). Synthesis & uses of commonly used drug molecules: paracetamol and Asprin. Unit-V:
 POLYMER CHEMISTRY (8L): Introduction, classification of polymer, Types of polymerization (addition and condensation,
 mechanisms not required). Plastics, types of plastics -Thermoplastics and thermosetting plastics. Preparation, properties and engineering applications of PVC, Teflon and Bakelite. Fibers: Nylon 6, 6 and terelene (Dacron). Elastomers, natural rubber, structure, vulcanization. Synthetic rubbers: Buna-S, Thiokol rubber. Biodegradable polymers: Introduction, Preperation and properties of Polyhydroxy butyrate (PHB), Poly-Hydroxybutyrate-co-b-Hydroxy valerate (PHBV), Polyglycolic acid (PGA), Polylactic acid (PLA). Applications of biodegradable polymers. Text Books:
 1. Engineering Chemistry by Shashi chawla, Dhanpat Rai Publishing Company 2. Engineering Chemistry by P.C Jain & Monica Jain, Dhanpat Rai Publishing Company. 3. Text book of Engineering Chemistry by A. Jayashree, Wiley Publications. 4. Engineering chemistry- S.S.DARA
 Reference Books:
 1. Physical Chemistry, by P. W. Atkins 2. Engineering Chemistry by Shashi chawla, Dhanpat Rai Publishing Company.
 Course Outcomes: The course will enable the student to:
 1. Apply the knowledge of atomic, molecular and electronic changes related to conductivity. 2. Analyze the troubles caused by impure water and method of purification of water. 3. Apply the knowledge of electrode potentials for the protection of metals from corrosion. 4. Explain the concept of configurational and conformational analysis of molecules and
 reaction mechanism. 5. Apply the knowledge of polymers in every day’s life.
 CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1 ✔ ✔
 ✔ ✔ ✔ ✔ ✔
 CO 2 ✔
 ✔
 ✔ ✔ ✔ ✔ ✔ ✔ ✔
 CO 3 ✔ ✔ ✔ ✔ ✔ ✔ ✔
 ✔ ✔ ✔ ✔
 CO 4 ✔
 ✔
 ✔ ✔ ✔ ✔
 CO 5 ✔
 ✔
 ✔ ✔ ✔ ✔ ✔ ✔ ✔
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 I Year B.Tech. CSE - II Sem L T/P/D C 2 -/-/- 2
 (EN203HS) ENGLISH
 Prerequisites: Have the Basic knowledge of vocabulary, Grammar and LSRW skills. Course Objectives: The course will help to
 • Improve the language proficiency of students in English with an emphasis on Vocabulary and Grammar.
 • Enhance the language skills of students in English with an emphasis on Reading and Writing skills.
 • Create an English environment to develop skills of the students.
 • Equip students to study academic subjects more effectively and critically using the theoretical and practical components of English syllabus.
 • Develop study skills and communication skills in formal and informal situations.
 Prescribed Textbook: Sudarshana, N.P. and Savitha, C. (2018). English for Engineers. Cambridge University Press.
 Unit –I: ‘The Raman Effect’ from the prescribed textbook ‘English for Engineers’ published by Cambridge University Press. Vocabulary Building: The Concept of Word Formation --The use of Prefixes and Suffixes. Grammar: Identifying Common Errors in Writing with reference to Articles and Prepositions. Reading: Reading and its Importance- Techniques for Effective Reading. Basic Writing Skills: Sentence Structures –Use of Phrases and Clauses in Sentences- Importance of Proper Punctuation- Techniques for writing precisely – Paragraph writing – Types, Structures and Features of a Paragraph - Creating Coherence-Organizing Principles of Paragraphs in Documents.
 Unit –II: ‘Ancient Architecture in India’ from the prescribed textbook ‘English for Engineers’ published by Cambridge University Press. Vocabulary: Synonyms and Antonyms. Grammar: Identifying Common Errors in Writing with Reference to Noun-Pronoun Agreement and Subject-Verb Agreement. Reading: Improving Comprehension Skills – Techniques for Good Comprehension Writing: Format of a Formal Letter- Writing Formal Letters Eg. Letter of Complaint, Letter of Requisition. Unit –III: ‘Blue Jeans’ from the prescribed textbook ‘English for Engineers’ published by Cambridge University Press. Vocabulary: Acquaintance with Prefixes and Suffixes from foreign languages in English to form Derivatives-Words from foreign languages and their use in English. Grammar: Identifying Common Errors in writing with reference to Misplaced Modifiers and Tenses. Reading: Sub-skills of Reading- Skimming and Scanning

Page 49
                        

R18 B.TECH CSE
 49
 Writing: Nature and Style of Sensible Writing- Defining- Describing Objects, Places and Events – Classifying- Providing Examples or Evidence
 Unit –IV: ‘What Should You Be Eating’ from the prescribed textbook ‘English for Engineers’ published by Cambridge University Press. Vocabulary: Standard Abbreviations in English Grammar: Redundancies and Clichés in oral and written communication. Reading: Intensive Reading and Extensive Reading Writing: Writing Practices--Writing Introduction and Conclusion - Essay Writing-Précis Writing. Unit –V: ‘How a Chinese Billionaire Built Her Fortune’ from the prescribed textbook ‘English for Engineers’ published by Cambridge University Press. Vocabulary: Technical Vocabulary and its usage Grammar: Common Errors in English Reading: Reading Comprehension-exercises for practice Writing: Technical Reports- Introduction – characteristics of a Report – categories of Report Formats- Structure of Reports (Manuscript Format) -Types of Reports - Writing a Report. Suggested Readings:
 1. Green, David. Contemporary English Grammar –Structures and Composition. MacMillan India. 2014 (Print)
 2. Rizvi, M. Ashraf. Effective Technical Communication. Tata Mc Graw –Hill. 2015 (Print) 3. Raman, Meenakshi and Sharma, Sangeeta. “Technical Communication- Principles and
 Practice”. Third Edition. New Delhi: Oxford University Press. 2015. Print. 4. Practical English Usage. Michael Swan. OUP. 1995. 5. Remedial English Grammar. F.T. Wood. Macmillan.2007 6. On Writing Well. William Zinsser. Harper Resource Book. 2001 7. Study Writing. Liz Hamp-Lyons and Ben Heasly. Cambridge University Press. 2006. 8. Communication Skills. Sanjay Kumar and PushpLata. Oxford University Press. 2011. 9. Exercises in Spoken English. Parts. I-III. CIEFL, Hyderabad. Oxford University Press.
 Course Outcomes: The students will be able to
 1. Get inspiration and motivation from Dr. C.V. Raman. 2. Understanding ancient architecture of India. 3. Know about invention of Blue Jeans. 4. Learn what type of diet to take and maintain good health. 5. Understand the result of hard work and confidence.
 CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1
 ✔ ✔
 ✔
 CO 2
 ✔
 CO 3
 ✔ ✔
 CO 4
 ✔ ✔ ✔
 ✔
 CO 5
 ✔ ✔ ✔ ✔
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 I Year B.Tech. CSE - II Sem L T/P/D C 2 -/-/- 2
 (CS204ES) PROGRAMMING FOR PROBLEM SOLVING - II
 Prerequisites: Basics of C Language. Course Objectives:
 • Develop skills for analyzing solutions.
 • To introduce various techniques for representation of the data in the real world.
 • Analyze a problem and determine the appropriate data structure for the problem.
 Unit –I: Structures: Definition and Initialization of Structures, Accessing structure members,Nested Structures, Array of Structures, Structures and Functions, Unions, typedef, Enumerated Data types.
 Unit-II: Pointers: Introduction to Pointers, Pointer Arithmetic, Pointers and Arrays, Pointers to Structures, Pointers and Strings, Function - Call by Reference, Pointers to Pointers, Dynamic Memory Allocation.
 Unit III: Files: Input and Output – Concept of a file, streams, text files and binary files, Differences between text and binaryfiles,State of a file, Opening and Closing files, file input / output functions(standard library input / output functions for files), file status functions (errorhandling),Positioning functions, command –line arguments, C program examples.
 Unit-IV: Introduction to Data Structures: Lists and Operations, Linear and Non linear Data structures Stacks-Introduction to Stacks, Operations, Implementation of Stack using Arrays Queues- Introduction to Queues, Operations, Implementation of Queues using Arrays
 Unit-V: Linked Lists: Introduction to Linked List, Operations on Single Linked List(search, Insertion &Deletion)Searching and Sorting: Linear Search, Binary Search, Bubble Sort, Insertion Sort and Quick sort. Text Books: 1. B.A.Forouzon and R.F. Gilberg, “COMPUTER SCIENCE: A Structured Programming Approach
 Using C”, Third edition, CENGAGE Learning, 2016 2. PradipDey and ManasGhosh, Programming in C, Oxford University Press, 2nd Edition 2011. Reference Books: 1. Byron Gottfried, “Programming with C “, Schaum’s Outlines, 2nd Edition, TATA McGraw-Hill. 2. M.T.Somashekara, “Problem Solving Using C”, PHI, 2nd Edition 2009. 3. A.K.Sharma, Computer Fundamentals and Programming in C, 2nd Edition, University Press 4. Rajaraman V., "The Fundamentals of Computers", 4th Edition,Prentice Hall of India, 2006. 5. R S Bichker, "Programming in C", University Press, 2012. Course Outcomes: At the end of this course, the student would be able to
 1. Develop programs with user defined data types. 2. Use dynamic memory allocation functions with pointers.
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 3. Apply various file handling techniques for better data management. 4. Distinguish between stacks and queues. 5. Analyze various dynamic data structures.
 CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1 ✔ ✔ ✔ ✔
 CO 2 ✔ ✔ ✔ ✔
 CO 3 ✔ ✔ ✔ ✔
 CO 4 ✔ ✔ ✔ ✔
 CO 5 ✔ ✔ ✔ ✔
 CO 6 ✔ ✔ ✔ ✔
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 I Year B.Tech. CSE - II Sem L T/P/D C 0 -/3/- 1.5
 (CH205BS) ENGINEERING CHEMISTRY LAB
 Prerequisites: Basic Principles of Volumetric analysis and preparations in intermediate level. Course Objectives: The student will learn:
 • Estimation of hardness of water to check its suitability for drinking purpose.
 • To determine the rate constant of reactions from concentrations as an function of time.
 • The measurement of physical properties like viscosity and surface tension.
 • To synthesize the drug molecules. Choice of 10-12 experiments from the following:
 1. Estimation of hardness of water by EDTA method 2. Determination of alkalinity of water 3. Determination of strength of HCl by conductometry 4. Determination of strength of CH3COOH by conductometry. 5. Potentiometry - determination of Fe+2 by using KMnO4. 6. Determination of surface tension 7. Determination of viscosity of a lubricant 8. Determination of the rate constant of acid catalysed hydrolysis of methyl acetate 9. Synthesis of a polymer(urea-formaldehyde and phenol –formaldehyde resin) 10. Estimation of copper by colorimetry 11. Adsorption of acetic acid by charcoal 12. Synthesis of Aspirin and Paracetamol 13. Saponification/acid value of an oil
 Text Books:
 1. Vogel's Textbookof Quantitative Chemical Analysis 2. Essentials of experimental engineering chemistry, Shashi Chawla, Dhanpat Rai & Co. 3. Senior practical physical chemistry,B.D.Khosla , A.Gulati and V.Garg
 Reference Books: 1. Text Book of engineering chemistry by R. N. Goyal and Harrmendra Goel. 2. A text book on experiments and calculations. S.S. Dara.
 Course Outcomes: The experiments will make the student gain skills on: 1. Determination of parameters like hardness and alkalinity of water.
 2. Estimation of rate constant of a reaction from concentration – time relationships.
 3. Determination of physical properties like surface tention and viscosity.
 4. Calculation of strength of compound using instrumentation techniques.
 5. To impart fundamental knowledge in handling the equipment /glassware and chemicals in the
 chemistry laboratory
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 CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1 ✔ ✔ ✔
 ✔
 ✔ ✔ ✔ ✔
 CO 2 ✔
 ✔
 CO 3 ✔ ✔
 ✔ ✔
 ✔
 CO 4 ✔
 ✔
 ✔ ✔
 CO 5 ✔ ✔
 ✔
 ✔ ✔

Page 54
                        

R18 B.TECH CSE
 54
 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 I Year B.Tech. CSE - II Sem L T/P/D C 0 -/3/- 1.5
 (ME206ES) ENGINEERING WORKSHOP Prerequisites: Practical skill Course Objectives:
 • To Study of different hand operated power tools, uses and their demonstration.
 • To gain a good basic working knowledge required for the production of various engineering products.
 • To provide hands on experience about use of different engineering materials, tools, equipments and processes those are common in the engineering field.
 • To develop a right attitude, team working, precision and safety at work place.
 • It explains the construction, function, use and application of different working tools, equipment and machines.
 • To study commonly used carpentry joints.
 • To have practical exposure to various welding and joining processes.
 • Identify and use marking out tools, hand tools, measuring equipment and to work to prescribed tolerances.
 1. TRADES FOR EXERCISES: At least two exercises from each trade:
 I. Carpentry – (T-Lap Joint, Dovetail Joint, Mortise & Tenon Joint) II. Fitting – (V-Fit, Dovetail Fit & Semi-circular fit) III. Tin-Smithy – (Square Tin, Rectangular Tray & Conical Funnel) IV. Foundry – (Preparation of Green Sand Mould using Single Piece and Split Pattern) V. Welding Practice – (Arc Welding & Gas Welding) VI. House-wiring – (Parallel & Series, Two-way Switch and Tube Light) VII. Black Smithy – (Round to Square, Fan Hook and S-Hook)
 2. TRADES FOR DEMONSTRATION & EXPOSURE:
 Plumbing, Machine Shop, Power tools used in Construction and Wood Working and Plastic Molding
 Suggested Text/Reference Books:
 1. Hajra Choudhury S.K., Hajra Choudhury A.K. and Nirjhar Roy S.K., “Elements of Workshop Technology”, Vol. I 2008 and Vol. II 2010, Media promoters and publishers private limited, Mumbai.
 2. Kalpakjian S. And Steven S. Schmid, “Manufacturing Engineering and Technology”, 4th edition, Pearson Education India Edition, 2002.
 3. Gowri P. Hariharan and A. Suresh Babu, ”Manufacturing Technology – I” Pearson Education, 2008.
 4. Roy A. Lindberg, “Processes and Materials of Manufacture”, 4th edition, Prentice Hall India, 1998.
 5. Rao P.N., “Manufacturing Technology”, Vol. I and Vol. II, Tata McGrawHill House, 2017.
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 Course Outcomes: At the end of the course, the student will be able to
 1. Practice on manufacturing of components using workshop trades including Carpentry, Fitting, Tin-Smithy, Foundry, Welding Practice, House wiring and Black Smithy.
 2. Apply basic electrical engineering knowledge for house wiring practice. 3. Identify and apply suitable tools for different trades of Engineering processes including
 Material removing, Measuring And Chiseling. 4. Study and practice on Plumbing, Machine tools, Power tools, Wood working, Plastic
 Moulding and their operations CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11
 CO 1 ✔
 ✔
 CO 2 ✔
 ✔
 CO 3 ✔
 ✔
 ✔
 CO 4 ✔
 ✔
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 I Year B.Tech. CSE - II Sem L T/P/D C 0 -/3/- 1.5
 (CS207ES) PROGRAMMING FOR PROBLEM SOLVING LAB - II
 Prerequisites: Basics of C Language. Course Objectives:
 • Identify appropriate data structures to use in order to solve a problem.
 • To be able to effectively choose programming components to solve computing problems in
 real-world.
 Note: All the Programs should be implemented using functions.
 Week 1 & Week 2: Write a ‘C’ program to implement a List using Arrays and Functions [Insertion, Deletion] Week 3: a) Define a structure Student with members Hall Ticket Number (htno), name(sname), program
 studying (program), current year (cyear) and semester (csem). Write a ‘C’ program to read a student details using user defined function read_student() and display the student details using print_student.
 b) Define a structure Date with members’ day, month and year. Define a structure Employee with members’ employee number (empno), employee name (empname), date of birth (dob) (Use the Structure Date), department number (deptno), salary(sal). Define the user-defined functions read_employee() to read employee details and print employee to print the employee details. Structure Date should be used as a Nested Structure in the Structure Employee. Write a ‘C’ program to read and display details of an employee using user-defined functions read_employee and print_employee.
 Week 4: a) Define a structure Point with members x-coordinate and y-coordinate. Compute distance and slope between two given points using array of structures and functions. b) Define a union Student with members Hall Ticket Number (htno), name(sname), program studying (program), current year (cyear) and semester (csem). Write a ‘C’ program to read a student details using user defined function read_student() and display the student details using print_student. Week 5 & Week 6: a) Write a ‘C’ program to compute length of a string using user –defined function string length.
 Pointer expression, Pointer Arithmetic and Pointer addressing should be used for computing string length.
 b) Write a ‘C’ program to read and print 3 x 3 matrix and also sum of elements of the matrix suing pointer-to-pointer.
 Week 7: Write a ‘C’ program to implementation of List of size n using Arrays. [Insertion and Deletion] Week 8: Write a C Program to perform the operations of Stacks using Arrays
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 Week 9: Write a C Program to perform the operations of Queues using Arrays Week 10: Write a C Program to perform the operations of Single Linked List Programs [Insertion, Deletion, Searching and traversing]. Week 11: a) Write a C Program for Linear Search b) Write a C Program for Binary Search Week 12: Write a C Program to Sort N numbers in either Ascending order or Descending order using Bubble Sort. Week 13: Write a C Program to Sort N numbers in either Ascending order or Descending Order using Insertion Sort. Week 14: Write a C Program to Sort N numbers in either Ascending Order or Descending order using Quick sort. Week 15: a) Write a C Program to count the number of Characters, Lines, Vowels and Consonants in a given text file b) Write a C Program to Display contents of a given file using Command Line Arguments Week 16: Review
 Course Outcomes: At the end of this course, the student would be able to 1. Develop applications on user defined data types 2. Apply dynamic memory allocation through pointers 3. Use different data structures for create/update basic data files 4. Implement linear data structures through stacks and queues 5. Implement various searching and sorting techniques, Linked lists.
 CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1 ✔ ✔ ✔ ✔
 CO 2 ✔ ✔ ✔ ✔
 CO 3 ✔ ✔ ✔ ✔
 CO 4 ✔ ✔ ✔ ✔
 CO 5 ✔ ✔ ✔ ✔
 CO 6 ✔ ✔ ✔ ✔
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 I Year B.Tech. CSE - II Sem L T/P/D C 0 -/2/- 1
 (EN208HS) ENGLISH LANGUAGE COMMUNICATION SKILLS LAB - II
 Prerequisites: Course Objectives: The students will be able to
 • Facilitate computer-assisted multi-media instruction enabling individualized and independent language learning.
 • Sensitize the students to the nuances of English speech sounds, word accent, intonation and rhythm.
 • Bring about a consistent accent and intelligibility in students’ pronunciation of English by providing an opportunity for practice in speaking.
 • Improve the fluency of students in spoken English and neutralize their mother tongue influence.
 • Train students to use language appropriately for public speaking, group discussions and Interviews.
 Syllabus: English Language Communication Skills Lab (ELCS) shall have two parts:
 • Computer Assisted Language Learning (CALL) Lab
 • Interactive Communication Skills (ICS) Lab
 Exercise – I CALL Lab: Common Indian Variants in Pronunciation – Differences between British and American Pronunciation ICS Lab: Spoken vs. Written language- Formal and Informal English- Introducing Oneself and Others
 Exercise – II CALL Lab: Listening Skill- Its importance – Purpose- Process- Types- Barriers- Effective Listening ICS Lab: Features of Good Conversation – Strategies for Effective Communication Role-Play- Making Requests and Seeking Permissions - Telephone Etiquette
 Exercise – III CALL Lab: Intonation- Sentence Stress -Weak Forms and Strong Forms ICS Lab: Descriptions- Narrations- Giving Directions and Guidelines-Giving Instructions – Seeking Clarifications – Asking for and Giving Directions –Thanking and Responding – Agreeing and Disagreeing – Seeking and Giving Advice –Making Suggestions
 Exercise – IV
 CALL Lab: Past Tense Marker and Plural Marker ICS Lab: Public Speaking – Exposure to Structured Talks - Non-verbal Communication-
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 Making a Short Speech – Extempore
 Exercise – V CALL Lab: Information Transfer ICS Lab: Group Discussion-Mock Group Discussion sessions Minimum Requirement of infra structural facilities for ELCS Lab: 1. Computer Assisted Language Learning (CALL) Lab: The Computer aided Language Lab for 30 students with 30 systems, one master console, LAN facility and English language software for self- study by learners. System Requirement (Hardware component): Computer network with Lan with minimum 30 multimedia systems with the following specifications: i) P -IV Processor a) Speed – 2.8 GHZ b) RAM – 512 MB Minimum c) Hard Disk – 80 GB ii) Headphones of High quality 2. Interactive Communication Skills (ICS) Lab: The Interactive Communication Skills Lab: A Spacious room with movable chairs and audio-visual aids with a Public Address System.
 Books Suggested for English Language Lab Library (to be located within the lab in addition to the CDs of the text book which are loaded on the systems):
 1. Suresh Kumar, E. & Sreehari, P. 2009. A Handbook for English Language Laboratories. New Delhi: Foundation
 2. Speaking English Effectively 2nd Edition by Krishna Mohan and N. P. Singh, 2011. Macmillan Publishers India Ltd. Delhi.
 3. Sasi Kumar, V & Dhamija, P.V. How to Prepare for Group Discussion and Interviews. Tata McGraw Hill
 4. Spoken English: A Manual of Speech and Phonetics by R. K. Bansal & J. B. Harrison. 2013. Orient Blackswan. Hyderabad.
 5. A textbook of English Phonetics for Indian Students by T. Balasubramanian (Macmillan)
 6. Lab Manual: A Manual entitled “English Language Communication Skills (ELCS) Lab Manual- cum- Work Book”, published by Cengage Learning India Pvt. Ltd, New Delhi. 2013
 Course Outcomes: The students will be able to
 1. Understand the variants in Pronunciation. 2. Differentiate Spoken and Written English in formal and informal situations 3. Understand the emphasis on Pronunciation of English Language in the global world. 4. Apply strategies for Effective Communication in different situations. 5. Participate in conversation, Public Speaking and Group Discussion.
 CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1
 ✔ ✔ ✔ ✔
 CO 2
 ✔ ✔ ✔ ✔ ✔
 CO 3
 ✔
 ✔ ✔
 CO 4
 ✔ ✔ ✔ ✔ ✔
 CO 5
 ✔ ✔ ✔ ✔ ✔
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 II Year B. Tech. CSE - I Sem L T/P/D C 3 0 3
 (MA301BS) PROBABILITY AND STATISTICS
 Prerequisites: To study and understand this subject the student must have the basic knowledge of set
 and relations theory, permutations, combinations, venn diagrams, mean, median, mode and testing of
 hypothesis of different samples.
 Course objectives:
 • Different random variables and various probability distribution functions.
 • The discrete and continuous of the Bernoulli, binomial, Poisson and the Normal distributions.
 • Measures of Central tendency and curve fitting by the method of least squares.
 • Concept of point and interval estimations and concept of test of hypothesis and test of significance.
 • How to apply the five step test procedure for test of hypothesis concerning a population mean when the sample size is small and how the statistical procedures(ANOVA) are related to other statistical procedures.
 Unit- I: Introduction to Probability, Addition theorem, Multiplication theorem (Two events only), Baye’s theorem. Random variables, Discrete and continuous random variable, Definitions of Probability Distribution function, Probability mass function, Probability density function and properties. Definitions of Mathematical expectation, Variance of discrete and continuous random variable. Bivariate distributions and their properties, marginal and conditional distribution Unit- II: Discrete Distributions: Bernoulli, Binomial, Poisson distributions (definition and problems) their mean, variance and moment generating function. Continuous Distribution: Normal, exponential distributions (definition and problems) related properties. Unit- III: Measures of Central tendency: Moments, Skewness and Kurtosis. Curve fitting by the method of least squares- fitting of straight lines, second degree parabolas and more general curves. Correlation and regression – Rank correlation Unit- IV: Estimation: Concept of Point estimation and its properties (definition only), Concept of interval estimation with examples. Test of Hypothesis: Null & Alternative Hypothesis, Critical region, Type I and Type II errors, level of significance, one tail, two-tail tests. Test of significance: Large sample test for single proportion, difference of proportions, single mean, difference of means Unit- V: Small Sample tests: t-Test for single mean, difference of means, paired t-test, F-test. Chi-square test for goodness of fit and independence of attributes. ANOVA: Introduction, ANOVA for one-way classification only.
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 Text Books: 1. Probability and Statistics for Engineers and Scientists by Sheldon M. Ross, Academic Press. 2. Probability and Statistics for Engineers by Richard A Johnson, Pearson Education.
 Reference Books:
 1. Introduction to Probability by Charles M Grinstead, J Laurie Snell, American Mathematical Society.
 2. Miller and John E. Freund, Probability & Statistics for Engineers, Prentice Hall of India. 3. Montgomery: Design and Analysis of Experiments, Wiley
 Course Outcomes: 1. Understand a random variable that describes randomness or an uncertainty in certain
 realistic situation. It can be of either discrete or continuous type. 2. Understand the definition of the sampling distribution of x-bar, and identify the
 mean, variance, and shape of the sampling distribution given the population information Compute probabilities for the normal distribution.
 3. Utilize curve fitting techniques for data representations and computation in engineering analysis.
 4. Accept or reject the population based on the sample. 5. Test the significance difference between the sample means when more than two samples.
 CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1 ✔ ✔ ✔ ✔ ✔ ✔ ✔
 ✔
 ✔
 CO 2 ✔ ✔ ✔ ✔ ✔ ✔ ✔
 ✔
 ✔
 CO 3 ✔ ✔ ✔ ✔ ✔ ✔ ✔
 ✔
 ✔
 CO 4 ✔ ✔ ✔ ✔ ✔ ✔ ✔
 ✔
 ✔
 CO 5 ✔ ✔ ✔ ✔ ✔ ✔ ✔
 ✔
 ✔
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 II Year B. Tech. CSE - I Sem L T / P / D C 3 0 3
 (EC302ES) DIGITAL LOGIC DESIGN
 Prerequisites: Nil Course Objectives:
 • To understand basic number system code and logic gates.
 • To understand the Boolean algebra and minimization logic.
 • To understand the design of combinational sequential circuit.
 • To understand the basic of various memory.
 Unit- I: Number Systems: Binary, Octal, Hex Decimal, and Conversions, range; Binary additions and subtractions (using 1c, and 2c), concept of overflow; representations of negative numbers using 1’s and 2’s complement and range; BCD numbers: Representation of 8421, 2421, Ex- 3, Gray and self complementary codes; additions and subtractions on 8421 codes; Error detecting codes: even, odd parity, hamming codes; Error correcting codes: hamming codes, block parity codes; Floating point representation. Unit- II: Boolean Algebra and Digital Logic GATES, Basic Boolean LAWs and properties; Boolean functions; canonical and standard forms (SOP, POS); Gate minimization using three and four variable K- Map’s with and without don’t cares. Encoders, Decoders, Multiplexers, D- Multiplexers; Unit- III: Definition of combinational circuits, design procedure for half, full, decimal (8421) adders and sub tractors; Combinational Circuit Design for BCD code converters; Unit- IV: Sequential circuits, latches, Flip Flops; Analysis of clocked sequential circuits, State Reduction and Assignment, Register, Ripple Counters, Synchronous Counters, Other Counters. Unit- V: Types of Memory - Main memory - random access memory, ROM, Types of ROM; Decoder and RAM interface: Address lines, data lines, chip select signal; Design of large memories using small memories, using decoders; problems in memory design; Cache Memory- design issues, hit and miss ratio related problems; Associative and Auxiliary memory Text Books: 1. Digital Design - Third Edition, M. Morris Mano, Pearson Education/PHI. 2. Fundamentals of Logic Design, Roth, Fifth Edition, Thomson. Reference Books: 1. John F. Wakerly: Digital Design: Principles and Practices, 4th Edition, Pearson / Prentice
 Hall, 2005. 2. Digital Principles and Applications By Malvino& Leach, Seventh Edition, McGraw- Hill
 Education. 3. Digital Electronics: Principles and Integrated Circuits By A.K. Maini, Wiley India Publications. 4. Digital Design M. Morris Mano and Michael D. Ciletti, Pearson Education.
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 Course Outcomes: 1. Understand numeric information in different forms, e.g. different bases, signed integers,
 various course such as ASCII, gray and BCD.
 2. Postulates of Boolean algebra and to minimize combinational functions.
 3. Design and analyze combinational and sequential circuits.
 4. Design and application of synchronous state machines using flip-flops.
 5. Understand the concepts of FSM and ASM charts.
 CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1 ✔ ✔
 ✔
 CO 2 ✔ ✔ ✔
 CO 3 ✔ ✔ ✔ ✔
 CO 4 ✔ ✔ ✔ ✔
 CO 5 ✔
 ✔ ✔

Page 64
                        

R18 B.TECH CSE
 64
 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 II Year B. Tech. CSE - I Sem L T / P / D C 3 0 3
 (EC303ES) ELECTRONIC DEVICES AND CIRCUITS
 Prerequisites: Applied physics Course Objectives:
 • To introduce components such as diodes, BJTs and FETs.
 • To know the applications of components.
 • To know the switching characteristics of components.
 • To give understanding of various types of amplifier circuits. Unit – I: P-N JUNCTION DIODE AND RECTIFIERS: Quantitative Theory of p- n junction, p- n junction as diode, diode equation, volt- ampere characteristics, temperature dependence of VI characteristic, transition and diffusion capacitances, diode equivalent circuits, breakdown mechanisms in semi- conductor diodes, Zener diode characteristics, Principle of operation and characteristics of Tunnel Diode, Schottky Barrier Diode. The p- n junction as a rectifier, half wave rectifier, full wave rectifier bridge rectifier harmonic components in a rectifier circuit, inductor filters, capacitor filters, L- section filters, π- section filters, comparison of filters, voltage regulation using zener diode, SCR. Unit – II: BIPOLAR JUNCTION TRANSISTOR AND FIELD EFFECT TRANSISTOR: The junction transistor, transistor current components, transistor construction, BJT operation, BJT symbol, Transistor as an amplifier, common base, common emitter and common collector configurations, limits of operation, BJT specifications. The junction field effect transistor (construction, principle of operation, symbol)- pinch -off Voltage -Volt -Ampere characteristics, the JFTE small signal model, MOSFET (construction, principle of operation, symbol) MOSFET characteristics in enhancement and depletion mode Unit – III: TRANSISTOR BIASING AND STABILIZATION: Operating point, the DC and AC load lines, need for biasing, fixed bias, collector feedback bias, emitter feedback bias, collector emitter feedback bias, voltage divider bias, bias stability, stabilization factors. Stabilization against variation in v3E and β, bias compensation using diodes and transistors. Thermal runway, stability, biasing FET. Unit – IV: BJT AND FET AMPLIFIERS: BJT Hybrid model, determination of h- parameters from transistor characteristics, analysis of a transistor amplifier circuit using h- parameters, comparison of a transistor amplifier circuit using h- parameters comparison of CB, CE and CC Amplifier configurations. FET Common source amplifier, common drain amplifier, generalized FET amplifier, FET, as voltage variable resistor, comparison of BJT and FET, the Unit junction transistor. Unit- V: FEED BACK AMPLIFIERS: Concepts of feedback Classification of feedback amplifiers, General characteristics of negative feedback
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 OSCILLATORS: Condition for oscillations, RC and LC type oscillators, Crystal oscillators, Frequency and amplitude stability of oscillators, Generalized analysis of LC oscillators, Quartz (Harltley, Colpitts), RC- phase shift and Wien- bridge oscillators. Text Books: 1. Electronic Devices and Circuits - J.Millman, C.C.Halkias, and SatyabrathaJit Tata McGraw Hill,
 2nd Ed., 2007. 2. Electronic Devices and Circuits - R.L. Boylestad and Louis Nashelsky, Pearson/Prentice Hall,
 9th Edition,2006. 3. Introduction to Electronic Devices and Circuits- Rober T. Paynter PE Reference Books: 1. Electronic Devices and Circuits - T.F. Bogart Jr., J.S.Beasley and G.Rico, Pearson Education,
 6th edition, 2004. 2. Principles of Electronic Circuits - S.G.Burns and P.R.Bond, Galgotia Publications, 2nd Edn..,
 1998. 3. Microelectronics - Millman and Grabel, Tata McGraw Hill, 1988. 4. Electronic Devices and Circuits - Dr. K. Lal Kishore, B.S.
 Course Outcomes: Upon completion of the Course, the students will be able to:
 1. Recognize the transport phenomena of charge carriers in a semiconductor.
 2. Analyze the different types of diodes, operation and its characteristics.
 3. Describe Bipolar Junction Transistors and Field Effect Transistors.
 4. Analyze the different biasing techniques used in BJTs and FETs.
 5. Understand the concept of feedback amplifiers and types feedback.
 CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1 ✔
 CO 2 ✔
 ✔
 ✔
 CO 3
 ✔ ✔
 CO 4 ✔
 ✔ ✔
 ✔
 CO 5 ✔
 ✔
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 II Year B. Tech. CSE - I Sem L T / P / D C 3 0 3
 (CS304PC) DISCRETE MATHEMATICAL STRUCTURES
 Prerequisites: Mathematics - I and II Course Objectives:
 • Define the syntax and semantics of propositional and predicate logic.
 • Translate statements from a natural language into its symbolic structures in logic.
 • Prove elementary properties of modular arithmetic and explain their applications in Computer Science, for example, in cryptography and hashing algorithms.
 • Apply the notion of relations on some finite structures, like strings and databases.
 • Analyze algorithms using the concept of functions and function complexity.
 • Apply graph theory models of data structures and state machines to solve problems of connectivity and constraint satisfaction, for example, scheduling.
 Unit – I:
 Foundations: Basics, Sets, Fundamentals of Logic, Logical Inferences, First order logic other
 methods of Proof, Rules of Inference for Quantified Propositions
 Unit – II:
 Elementary Combinatorics: Basics of Counting, Combinations and Permutations, Enumerating Combinations and Permutations with &without repetitions, Constrained repetitions,
 Unit – III:
 Recurrence Relations: Generating Functions, Calculating coefficient of Generating Function, Solving Recurrence relations by substitution method and Generating Functions, The Method of Characteristic Roots, Solutions to inhomogeneous recurrence relations,
 Unit – IV:
 Algebraic Structures: Introduction, Algebraic Systems, Semi groups and Monoids, Groups.
 Relations and Digraphs: Relations and Directed Graphs, Special Properties of Binary Relations,
 Equivalence Relations, Ordering Relations, Lattice, Paths and Closures, Directed Graphs and
 adjacency matrices, Topological Sorting.
 Unit – V:
 Graphs - Basic Concepts, Isomorphism and Sub- graphs, Trees and Their Properties, Spanning
 Trees, Binary Trees, Planar Graphs, Euler’s Formula, Multi- graphs and Euler Circuits,
 Hamiltonian Graphs, Chromatic Numbers, The Four- Color Problem.
 Text Books:
 1. Joe L. Mott, Abraham Kandel, Theodare P.Baker, Discrete Mathematics for Computer Scientists and Mathematicians, Second Edition, PHI, 2009.
 Reference Books:
 1. Kenneth H Rosen, Discrete Mathematics and its Applications, Sixth Edition,Tata McGraw Hill Publishing Company Limited, New Delhi, 2007.
 2. Tremblay J P and Manohar R, Discrete Mathematical Structures with Applications to Computer Science, Tata McGraw Hill Publishing Company Limited, New Delhi, 2007
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 Course Outcomes: 1. To evaluate elementary mathematical arguments and identify fallacious reasoning (not just
 fallacious conclusions). 2. Solve discrete mathematics problems that involve computing permutations and combinations
 of a set 3. Analyze and deduce problems involving recurrence relations and generating functions. 4. Perform operations on discrete structures such as sets, functions, relations, and sequences. 5. Apply graph theory models of data structures and state machines to solve problems of
 connectivity and constraint satisfaction, for example, scheduling.
 CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1 ✔ ✔ ✔ ✔
 CO 2 ✔ ✔ ✔ ✔ ✔
 CO 3 ✔ ✔ ✔ ✔
 CO 4 ✔ ✔ ✔ ✔
 CO 5 ✔ ✔ ✔ ✔
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 II Year B. Tech. CSE - I Semester L T / P / D C 3 1 4
 (CS305PC) DATA STRUCTURES
 Prerequisites: Any programming language Course Objectives:
 • Understand various static and dynamic representations of data structures.
 • Understand fundamental algorithmic problems of various nonlinear data structures.
 • To be familiar with Graph representations and traversals.
 • Know the basic concepts of Hashing Unit- I: Introduction: What is data structure, Types of data structures, linked lists, Recursion Stacks: Stacks definition, operations on stacks, Representation of stacks using arrays and linked lists. Stack Applications, Representation of expressions using Infix, Prefix and Postfix, Evaluation of Expressions, Algorithms for conversions of expressions from infix to postfix, infix to prefix using stack, Algorithms for evaluation of postfix, Queues and its operations. Unit- II: Trees: Basic terminology, Types of trees: Binary Tree: terminology, Complete and Full Binary Tree, Extended Binary Trees, Threaded Binary Trees and In order Threading. Representation of Trees using Arrays and Linked lists (advantages and disadvantages). Tree Traversal and Representation of Algebraic expressions; Algorithms for Tree Traversals. Unit- III: Advanced concepts on trees: Representation and Creation of Binary Search Trees (BST), Algorithm for Inserting, deleting and searching in BST. Representation and advantages of AVL Trees, algorithms on AVL Trees- Insertion, Rotation and Deletion. Definition and advantages of B- trees, B + Trees, Red- Black Trees.
 Unit- IV: Graphs- Basic terminology, Representation of graphs: sequential representation (Adjacency, Path Matrix) Linked representation. Graph Traversals- Breadth First Search, Depth First Search with algorithms. Definition and properties of Spanning Tree, Minimum Spanning Tree, Dijkstra Algorithms, and priority queue
 Unit- V: Hashing: General Idea, Hash Functions, Hash Table, Collisions in Hashing, Collision Resolution Technique: Open Addressing, Linear Probing, Quadratic Probing, Double Hashing, Separate Chaining. Sorting Techniques: Selection Sort, Merge Sort, Heap Sort Definition, Implementation of Toplogical Sort.
 Text Books: 1. Richard F. Gillberg & Behrouz A. Forouzan, Data Structures, A Pseudo code Approach with
 C, Second Edition, Cengage Learning, India Edition, 2005.
 Reference Books: 1. Seymour Lipschutz, Schaum’s Outlines ,Data Structures, Special Second Edition, Tata McGraw- Hill,. 2. Aaron M. Tenenbaum, Yedidyah Langsam and Moshe J. Augenstein, Data Structures Using C and C++, PHI Learning Private Limited, Delhi India. 3. Horowitz and Sahani, Fundamentals of Data Structures, Galgotia Publications Pvt Ltd,
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 Delhi India. 4. A.K. Sharma , Data Structure Using C, Pearson Education India. 5. Mark Allen Weiss, Data Structures and Algorithm Analysis In C, Second Edition, Pearson Education.
 Course Outcomes: 1. Analyze the representation of various static, dynamic and, hierarchical data structures. 2. Design and implement the mechanism of stacks, general tree data structures with their
 applications. 3. Implement various algorithms on graph data structures, including finding the minimum
 spanning tree , shortest path with real time applications, etc., 4. Implementation of various advance concepts of binary trees and graphs with real time
 applications. 5. Outline the concepts of hashing, collision and its resolution methods using hash function
 CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1 ✔ ✔ ✔ ✔
 CO 2 ✔ ✔ ✔ ✔ ✔ ✔
 CO 3 ✔ ✔ ✔ ✔ ✔
 CO 4 ✔ ✔ ✔ ✔ ✔ ✔ ✔
 CO 5 ✔ ✔ ✔
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 II Year B. Tech. CSE - I Sem L T / P / D C 3 0 3
 (CS306PC) OBJECT ORIENTED PROGRAMMING
 Prerequisites: Any programming language Course Objectives:
 • Understand the C++ program structure and also the basics of C++ Programming language.
 • Understand the concepts of Objet Oriented Programming.
 • Know the template classes and functions and Runtime error and how to handle that error.
 • Use input and output formatted stream classes and the file streams and file modes to
 access the files.
 Unit- I:
 Concepts of OOP: Introduction to OOP, Procedural versus Object Oriented Programming,
 Principles, Benefits and applications of OOP.
 C++ Basics: Overview, Program structure, namespace, identifiers, variables, constants,
 enumerations, operators, typecasting, control structures.
 Unit- II:
 C++ Functions: Simple functions Call and Return by reference, Inline functions, Overloading of
 functions, default arguments.
 Objects and classes: Basics of object and class in C++, Private and public members, static
 data and function members, const data and function members, static vs const qualifiers,
 constructors and their types, destructors, friend functions, friend classes, operator overloading.
 Unit- III:
 Inheritance: Concept of Inheritance, types of inheritance: single, multiple, multilevel,
 hierarchical, hybrid, protected members, overriding, virtual base class.
 Polymorphism: Pointers in C++, Pointers and Objects, this pointer, virtual and pure virtual
 functions, implementing polymorphism.
 Unit- IV:
 Templates: Function and class templates, overloading of template functions.
 Exceptions: Basics of exception handling, exception handling mechanisms, throwing, catching
 mechanisms, rethrowing an exception.
 Unit- V:
 I/O Streams: Concept of streams, cin and cout objects, C++ stream classes, Unformatted and
 formatted I/O, manipulators.
 File management: File stream, C++ File stream classes, File management functions,
 File modes, sequential and random access files.
 Text Books:
 1. Herbert Schlitz , The Complete Reference C++,Fourth Edition, TATA McGraw Hill, 2003.
 2. Saurav Sahay, Object Oriented Programming in C++, Second Edition, Oxford University
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 Press, 2012.
 Reference Books:
 1. E Balagurusamy, Object Oriented Programming with C++, , Sixth Edition, TATA McGraw
 Hill, 2013.
 2. Steven Holzner, C++ Programming, Black Book, Dreamtech
 3. Robert Lafore , Object Oriented Programming in Turbo C++, Galgotia
 4. Ashok Kamthane, Object Oriented Programming with ANSI and Turbo C++, Pearson
 5. H.M. Dietel,P.J.Dietel, How to program C++, 10th Edition, Pearson
 Course Outcomes:
 1. Able to understand the concepts of Object Oriented Programming.
 2. Ability to implement various concepts of Classes and Objects.
 3. Ability to implement Inheritance and Polymorphism.
 4. Ability to implement Templates and Exception handling.
 5. Ability to implement Streams.
 CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1 ✔
 CO 2 ✔ ✔
 ✔ ✔
 CO 3 ✔ ✔
 ✔ ✔
 CO 4 ✔ ✔
 ✔ ✔
 CO 5 ✔ ✔
 ✔ ✔
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 II Year B. Tech. CSE - I Sem L T / P / D C 0 2 1
 (EC307ES) ELECTRONIC DEVICES AND CIRCUITS LAB Prerequisites: Electronic Devices and Circuits
 PART A: (Only for Viva-voce Examination) ELECTRONIC WORKSHOP PRACTICE (in 3 lab sessions): 1. Identification, Specifications, Testing of R, L, C, Components (Color Codes), Potentiometers, Switches (SPDT, DPDT, and DIP), Coils, Gang Condensers, Relays, Bread Boards, PCB’s 2. Identification, Specification and Testing of Active Devices, Diodes, BJT’s LOW power JFET’s, MOSFET’s, Power Transistors, LED’s, SCR, UJT. 3. Study and operation of
 • Multi-meters (Analog and Digital)
 • Regulated Power Supplies
 • Function Generator
 • CRO PART B (For Laboratory Examination – Minimum of 10 experiments) 1. Forward & Reverse Bias Characteristics of PN Diode. 2. Zener diode characteristics and Zener as voltage Regulator. 3. Half Wave Rectifier with & without filters. 4. Full Wave Rectifier with & without filters 5. Input &output characteristics of Transistor in CB Configuration. 6. Input &output Characteristics of Transistor in CE Configuration. 7. FET characteristics. 8. Measurement of h- parameters of transistor in CB, CE, CC configurations 9. Frequency Response of CC Amplifier. 10. Frequency Response of CE Amplifier. 11. Frequency Response of FET Amplifier (Common source). 12. SCR Characteristics 13. UJT Characteristics. PART C: Equipment required for laboratories: Regulated power supplies (RPS) CRO’s : 0-20MHZ Function Generator : 0-1 MHZ Multimeters Decade Resistance Boxes / Rheostats Decade Capacitance Boxes Ammeters (Analog or Digital) : 0-20µA, 0-50µA, 0-100µA, 0-200µA,0-10 mA Voltmeters (Analog or Digital) : 0-50V,0-100V, 0-250V Electronic Components : Resistors, Capacitors, BJTs, LCDs, SCRs, UJTs, FETs, LEDs, MOSFETs, diodes Ge & Si type, Transistors NPN, PNP type
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 Course Outcomes:
 1. Analyze the characteristics of different electronic devices such as Diodes and Transistors. 2. understand frequency response of amplifiers 3. Operate simple circuits like Rectifiers.
 CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1 ✔
 ✔ ✔
 CO 2 ✔
 ✔ ✔
 CO 3 ✔
 ✔
 ✔ ✔
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 ANURAG ENGINEERING COLLEGE
 (An Autonomous Institution)
 II Year B. Tech. CSE - I Sem L T / P / D C 0 2 1
 (CS308PC) DATA STRUCTURES & OBJECT ORIENTED PROGRAMMING LAB
 Prerequisites:
 1. Any programming language Co-Requisite:
 1. Course on “Data structures.” PART- A 1. Program to evaluate postfix notations 2. Program to convert infix to postfix notation 3. Program to implement a) Stack using linked lists b) queue using linked lists 4. Program to illustrate tree traversals
 a) In order b) Preorder c) Post order
 5. Program to illustrate insertion, deletion and searching in Binary Search Tree. 6. Program to illustrate Graph traversals
 a) Breadth First Search b) Depth First Search
 7. Program to illustrate Insertion, deletion and Rotation on AVL Trees. 8. Program to implement sorting techniques a) Merge Sort b) Selection Sort. PART- B 1. Program to illustrate Function Overloading to calculate area of a circle, rectangle
 and square
 2. Program to illustrate inline functions, default arguments.
 3. Program to illustrate default constructor, parameterized constructor and copy constructors.
 4. Program to illustrate Operator Overloading
 a) Unary Operator
 b) Binary Operator
 c) << and >> operators using friend function.
 5. Program to illustrate single Inheritance, multiple inheritance, multilevel
 inheritance, hybrid inheritance.
 6. Program to illustrate compile time polymorphism and run time polymorphism.
 7. Program to illustrate
 a) Exception Handling Mechanisms using try, catch, throw keywords
 b) function template
 c) class template.
 8. Program to illustrate formatted and unformatted I/O streams.
 Course Outcomes: 1. Develop the programs on stacks and its applications. 2. Demonstrate the operations on trees. 3. Demonstrate the implementation of various advanced trees. 4. Design and implementation of programs on BST and Graph Traversals. 5. Ability to demonstrate basic concepts of Object Oriented Programming in C++.
 6. Ability to demonstrate Inheritance, Polymorphism, Templates, Exception handling and
 Streams.
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 CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1 ✔ ✔ ✔ ✔ ✔ ✔ ✔
 CO 2 ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔
 CO 3 ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔
 CO 4 ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔
 CO 5 ✔ ✔ ✔ ✔
 CO 6 ✔ ✔ ✔ ✔
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 II Year B. Tech. CSE - I Sem L T / P / D C 0 2 0
 (HS309MC) GENDER SENSITIZATION (An Activity- based Course)
 Prerequisites: Nil Course Objectives:
 • To develop students sensibility with regard to issues of gender in contemporary India.
 • To provide a critical perspective on the socialization of men and women.
 • To introduce students to information about some key biological aspects of genders.
 • To expose the students to debate on the politics and economics of work.
 • To help students reflects critically on gender violence.
 • To expose students to more egalitarian interactions between men and women.
 Unit- I: UNDERSTANDING GENDER: Gender: Why Should We Study It? (Towards a World of Equals: Unit- 1) Socialization: Making Women, Making Men (Towards a World of Equals: Unit- 12) Introduction. Preparing for Womanhood. Growing up Male. First lessons in Caste. Different Masculinities. Just Relationships: Being Together as Equals (Towards a World of Equals: Unit- 12) Mary Kom and Onler. Love and Acid just do not Mix. Love Letters. Mothers and Fathers. Further Reading: Rosa Parks- The Brave Heart. Unit- II: GENDER AND BIOLOGY: Missing Women: Sex Selection and Its Consequences (Towards a World of Equals: Unit- 4) Declining Sex Ratio. Demographic Consequences. Gender Spectrum: Beyond the Binary (Towards a World of Equals: Unit- 10) Two or Many? Struggles with Discrimination. Additional Reading: Our Bodies, Our Health (Towards a World of Equals: Unit -13) Unit- III: GENDER AND LABOUR: Housework: The Invisible Labour (Towards a World of Equals: Unit- 3) “My Mother Doesn’t Work.” “Share the Load.” Women’s Work: Its Politics and Economy (Towards a World of Equals: Unit- 7) Facts and Fiction. Unrecognized and Unaccounted work. Further Reading: Wages and Conditions of Work. Unit- IV: ISSUES OF VIOLENCE: Sexual Harassments: Say No! (Towards a World of Equals: Unit- 6) Sexual Harassments, not Eve- teasing- Coping with Everyday Harassment- Further Reading:” Chupulu”. Domestic Violence: Speaking Out (Towards a World of Equals: Unit- 8) Is Home a safe Place? -When Women Unite [Film]. Rebuilding Lives. Further Reading: New Forums for Justice.
 Unit- V: GENDER STUDIES: Knowledge: Through the Lens of Gender (Towards a World of Equals: Unit- 5): Point of view gender and structure of knowlwdge. FurtherReading: Unacknowledged Women Artists of
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 Telangana. Whose History? Questions for Historians and others (Towards a World of Equals: Unit- 9) Reclaiming a Past. Writing other Histories. Further Reading: Missing Pages from Modern Telangana History Thinking about Sexual Violence (Towards a World of Equals: Unit- 11) Blaming the Victim.”I Fought for my life”- Further Reading: The Caste Face of Violence Essential Reading: All the Units in the Textbook.” Towards a World of Equals: A Bilingual Textbook on Gender” written by A.Suneetha, Uma Bhrugubanda, Duggirala Vasanta, Rama Melkote, Vasudha Nagaraj, Asma Rasheed, Gogu Shyamala, Deepa Sreenivas and Susie Tharu. Note: Since it is Interdisciplinary Course, Resource Persons can be drawn from the fields of English Literature or Sociology or Political Science or any other qualified faculty who has expertise in this field.
 Reference Books: 1. Sen, Amartya. “More than One Million Women are Missing.” New York Review of Books 37.20 (20 December 1990). Print. ‘We Were Making History...’ Life Stories of Women in the
 Telangana People’s Struggle. New Delhi: Kali for Women, 1989. 2. Tripti Lahiri.”By the Numbers: Where Indian Women Work,” Women’s Studies Journal (14
 December 2012) Available online at: http:// blogs.wsj.com/ India real time/2012/11/14/by- the- numbers- where- Indan- women- work/>
 3. K. Satyanarayana and Susie Tharu (Ed.) Steel Nibs Are Sprouting: New Dalit Writing From South India, Dossier 2: Telugu And Kannada http://http://harpercollins.co.in/BookDetail.asp?Book Code=3732
 4. Vimala. “Vantillu (The Kitchen).” Women Writting in India: 600 BC to the Present. Volume II: The 20th Centuary. Ed. Susie Tharu and K. Lalita. Delhi: Oxford University Press,1995. 599- 601.
 5. Shatrughna, Veena et al. Women’s Work and its Impact on Child Health and Nutrition,Hyderabad, National Institute of Nutrition, Indian Council of Medical Research. 1993.
 6. Stree Shakti Sanghatana. “We Were Making History ....’Life Stories of Women in the Telangana People’s Struggle. New Delhi: Kali for Women,1989.
 7. Menon, Nivedita. Seeing like a Feminist. New Delhi: Zubaan- Penguin Books, 2012 8. Jayaprabha, A. ‘Chupulu (Stares)”. Women Writing in India: 600BC to the Present. Volume
 II: The 20th Centuary Ed. Susie Tharu and K. Lalita. Delhi: Oxford University Press, 1995. 596- 597.
 9. Javeed, Shayan and Anupam Manuhaar. “Women and Wage Discrimination in India: A Critical Analysis.” International Journal of Humanities and Social Science Invention 2.4(2013).
 10. Gautam, Liela and Gita Ramaswamy.”A ‘conversation’ between a Daughter and a Mother.” Broadsheet on Contemporary Politics. Special Issue on Sexuality and Harassement: Gender Politics on Campus Today. Ed.Madhumeeta Sinha and Asma Rasheed. Hyderabad: Anveshi Research Center for Women’s Studies, 2014.
 11. Abdulali Sohaila. “I Fought For My Life... and Won.”Available online at: http://www.thealternative.in/lifestyle/i- fought- for- my- lifeand- won- sohaila- abdulal/
 12. Jeganathan Pradeep, Partha Chatterjee (Ed). “Community, Gender and Violence Subaltern Studies XI”. Permanant Black and Ravi Dayal Publishers, New Delhi,2000
 13. K.Kapdia. The Violence of Development: The Politics of Identity, Gender and Social Ineualities in India. London: Zed Books, 2002
 14. S. Benhabib. Situating the Self: Gender, Community, and Postmodernism in Contemporary Ethics, London: Routledge, 1992
 15. Virginia Woolf. A Room of One’s Own. Oxford: Black Swan. 1992. Banuri and M. Mahmood, Just Development: Beyond Adjustment with a Human Face,
 Karachi: Oxford University Press, 1997 Course Outcomes:
 1. Students will have developed a better understanding of important issues related to gender in contemporary India.
 2. Students will be sensitized to basic dimensions of the biological, sociological, psychological
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 and legal aspects of gender. This will be achieved through discussion of materials derived from research, facts, everyday life, literature and film.
 3. Students will attain a finer grasp of how gender discrimination works in our society and how to counter it.
 4. Students will acquire insight into the gendered division of labour and its relation to politics and economy.
 5. Men and women students and professionals will be better equipped to work and live together as equals.
 6. Students will develop a sense of appreciation of women in all walks of life. 7. Through providing accounts of studies and movements as well as new laws that provide
 protection and relief to women, the textbook will empower students to understand and respond to gender violence.
 CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1
 ✔ ✔
 CO 2
 ✔ ✔
 CO 3
 ✔ ✔
 CO 4
 ✔ ✔
 CO 5
 ✔ ✔
 CO 6
 ✔ ✔
 CO 7 ✔ ✔
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 II Year B. Tech. CSE - II Sem L T / P / D C 3 0 3
 (ES302BS / ES401BS) ENVIRONMENTAL SCIENCE
 Prerequisites: Have the basic knowledge of Biology and Chemistry. Course Objectives:
 • To explain the multidisciplinary nature of environment, essence of ecosystem,biodiversity and its conservation.
 • To impart knowledge about natural resources and their protection.
 • To explain about the causes and effects of environmental pollution as well as environmental issues.
 • To discuss about the management of environmental wastes, disasters and rules, regulations, policies for the protection of environment.
 • To make the students to understand about sustainable development and the natural functioning of ecosystems.
 Unit – I: Multidisciplinary nature of Environmental Studies: Definition, Scope and Importance A)Ecosystems: Definition, Classification of ecosystems, structure and function of ecosystems (Forest, Pond, Grass Land ecosystems), Energy flow in the ecosystem, Food chains, food webs and ecological pyramids, Ecological succession, Carrying capacity. B) Biodiversity and its conservation: Introduction & Definition, Genetic, Species and Ecosystem diversities, Bio-geographical classification of India, Value(s) of biodiversity: consumptive use, productive use, social, ethical, aesthetic and option values. India as a mega-diversity nation, Hot-spots of biodiversity, Threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts. IUCN categories of biodiversity and RED DATA book, Conservation of biodiversity: In-situ and Ex-situ conservation of biodiversity. Unit – II: Natural Resources : Renewable and non-renewable Forest resources – Use and over – exploitation, deforestation Water resources – Use and over utilization of surface and ground water, Rainwater Harvesting & watershed management, Floods, drought, Dams – benefits and problems Mineral resources: Environmental effects of extracting mineral resources, sustainable mining activities Energy resources: Growing energy needs, renewable (Solar, Wind) and non-renewable (Coal, Petroleum, Natural Gas) energy sources, use of alternate energy sources(waste to energy, Biofuels- Biodiesel and Bioethanol) Land resources: Land degradation, soil salinity, man induced landslides, soil erosion and desertification. Overuse of fertilizers and pesticides, organic farming. Unit – III:
 (a) Environmental Pollution: Definition, Causes, effects of different kinds of pollution(Air, Water, Soil, Noise, Nuclear, e –Waste, Municipal solid waste, Biomedical waste, Hazardous waste).
 (b) Environmental Issues: Bhopal Gas Tragedy, Climate Change(Global Warming), Earth Summit, Kyoto Protocol, Paris Agreement, NAPCC(National Action Plan on Climate Change), Ozone layer depletion- Montreal protocol.
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 Unit – IV:
 (a) Waste management technology: Solid waste Management, Air pollution control techniques,Waste water treatment techniques: primary, secondary, tertiary treatments. Brief account on Bioremediation and Phyto-remediation of contaminated soils, Noise pollution control techniques. Disaster management: Cyclones, Floods, Earthquakes and Landslides. Application of GIS and GPS system in environment. (b) Environmental policy, Rules and regulations: Definition & overview of EIA (Environmental Impact Assessment), Environment Protection Act-1986, Air (Prevention and Control of Pollution) Act-1981, Water (Prevention and control of Pollution) Act-1974. Salient features of Municipal solid waste, Biomedical waste, Hazardous waste & e-waste rules.
 Unit – V:
 (a) Towards sustainable future: Concept of sustainable development, threats of sustainability, sustainable development goals(United Nations General Asembly-2015), population and its explosion, Environmental education, sustainable cities, Environmental effects of human health, Environmental ethics, concept of green building, Basic principles of Green engineering, Carbon foot print. (b) Field work: Visit to a local polluted site, visit to water treatment plant/effluent treatment plant/sewage treatment plant, study of simple ecosystems-pond/river/hill slopes etc.
 Text Books:
 1. Textbook of Environmental Studies for Undergraduate Courses by Erach Bharucha for University Grants Commission, University Press.
 2. Environmental studies, From Crisis to cure by R.Rajagopalan, third edition. Reference Books:
 1. Environmental Science: towards a sustainable future by Richard T.Wright.2008 PHL Learning Private Ltd .New Delhi
 2. Environmental Engineering and science by Gilbert M. Masters and Wendell P.Ela.2008 PHI Learning Pvt. Ltd.
 Course Outcomes: After the completion of the course, the student will be able to understand
 1. The multidisciplinary nature of environment, essence of environment, biodiversity and its Conservation.
 2. About the natural resources and their protection. 3. About the causes and effects of environmental pollution as well as environmental issues. 4. About the management of environmental wastes, disasters and rules, regulations,
 policies for the protection of environment. 5. About the sustainable development and natural functioning of ecosystems.
 CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1
 ✔
 ✔ ✔ ✔ ✔
 CO 2
 ✔
 ✔ ✔ ✔ ✔
 CO 3
 ✔
 ✔ ✔ ✔ ✔
 CO 4
 ✔
 ✔ ✔ ✔ ✔
 ✔
 CO 5
 ✔
 ✔ ✔ ✔ ✔
 ✔
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 II Year B. Tech. CSE - II Sem L T / P / D C
 3 0 3
 (CS402PC) DESIGN AND ANALYSIS OF ALGORITHMS
 Prerequisites: Data Structures and any Programming Language Course Objectives:
 • Analyze the asymptotic performance of algorithms.
 • Paradigms and approaches used to analyze and design algorithms and to appreciate the impact of algorithm design in practice.
 • Synthesize efficient algorithms in common engineering design situations.
 • To utilize data structures and algorithmic design techniques in solving new problems Unit- I: Introduction: Algorithm, Pseudo code for expressing algorithms, Performance Analysis- Space complexity, Time complexity, Asymptotic Notation- Big oh notation, Omega notation, Theta notation and Little oh notation, Probabilistic analysis, Disjoint Sets- disjoint set operations, union and find operations. Divide and conquer: General method, applications- Binary search, Quick sort, Merge sort, Strassen’s matrix multiplication. Unit- II: Graphs: breadth first search, depth first search, spanning trees, connected and bi connected components Greedy method: General method, applications- Job sequencing with deadlines, 0/1 knapsack problem, Minimum cost spanning trees, Single source shortest path problem. Unit- III: Dynamic Programming: General method, applications- Matrix chain multiplication, Optimal binary search trees, 0/1 knapsack problem, All pairs shortest path problem, Travelling sales person problem, Reliability design. Unit- IV: Backtracking: General method, applications- n- queen problem, sum of subsets problem, graph coloring, Hamiltonian cycles. Branch and Bound: General method, applications - Travelling sales person problem,0/1 knapsack problem- LC Branch and Bound solution, FIFO Branch and Bound solution . Unit- V: Lower Bound Theory: Comparison Trees, NP- Hard and NP- Complete problems: Basic concepts, non- deterministic algorithms, NP - Hard and NP Complete classes, Clique Decision Problem (CDP), Node cover decision problem.
 Text Books: 1. Ellis Horowitz, Satraj Sahni and Rajasekharan, Fundamentals of Computer Algorithms, Galgotia
 publications pvt. Ltd, Second Edition, 2007. 2. Aho, Ullman and Hopcroft,Design and Analysis of algorithms, Pearson education, Reprint 2002.
 Reference Books: 1. R.C.T. Lee, S.S.Tseng, R.C. Chang and T. T sai, Introduction to Design and Analysis of
 Algorithms A strategic approach, Mc Graw Hill,2005. 2. Allen Weiss, Data structures and Algorithm Analysis in C++,Third edition, Pearson education
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 Course Outcomes: 1. Acquire the knowledge of algorithm analysis and its notations that are applied on the problems
 solved by divide and conquer paradigm. 2. Apply the major graph algorithms for model engineering problems and knowledge of the
 greedy paradigm 3. Apply the dynamic- programming paradigm and recite algorithms that employ this paradigm. 4. Apply the concept of back tracking, branch and bound paradigm for real time problems. 5. Analyze the complexity of problems and differentiate that in terms of P and NP problems with
 examples.
 CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1 ✔ ✔ ✔ ✔ ✔
 CO 2 ✔ ✔ ✔ ✔ ✔
 CO 3 ✔ ✔ ✔ ✔ ✔
 CO 4 ✔ ✔ ✔ ✔ ✔
 CO 5 ✔ ✔ ✔
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 II Year B. Tech. CSE - II Sem L T / P / D C 3 0 3
 (CS403PC) COMPUTER ORGANIZATION
 Prerequisites: Digital Logic Design
 Course Objectives:
 • Understand instruction format, life cycle and CPU Architecture and Organization
 • Familiar with the concepts of pipelining techniques.
 • To explore the Memory Organization.
 • Understand different types of I/O interfaces.
 • Understand the Multiprocessor concepts
 Unit- I:
 Instruction: Instruction Definition, instruction cycle, flow chart for instruction cycle,
 instruction formats (Zero, one, two and three address). Addressing modes: mode field,
 implied, immediate register, register direct, register indirect, auto increment, decrement,
 indexed, relative, base address mode, Numerical examples, RISC and CISC Characteristics
 Unit- II:
 Pipelining: Parallel Processing, Pipelining, Arithmetic Pipeline, Instruction Pipeline: Four-
 Segment Instruction Pipeline, Data Dependency, Handling of Branch Instructions; RISC
 Pipeline: Three Segment Instruction Pipeline, Delayed Load, Delayed Branch.
 Unit- III:
 Memory Hierarchy, Main memory: memory address map, memory connection to CPU;
 auxiliary memory: Magnetic disks, magnetic tapes; cache memory: hit and miss ratio, direct,
 associative and set associative mapping; Micro- programmed control: control memory,
 address sequencing.
 Unit- IV:
 I/O interface: I/O Bus and Interface modules, I/O versus Memory Bus, isolated vs Memory-
 mapped I/O. Asynchronous data transfer- strobe control, Hand shaking; Modes of Transfer:
 Example of programmed I/O, interrupt- initiated I/O, software considerations; Daisy-Chaining
 priority. DMA: DMA Controller, DMA Transfer; Intel 8089 IOP.
 Unit- V:
 Multi Processors: Characteristics of Multi- Processor; Interconnection structures: Time shared
 common bus, multiport memory, crossbar switch, multi- stage switching network; Introduction to
 Flynn’s classification: SISD, SIMD, MISD, MIMD (Introduction).
 Text Books:
 1. M. Morris Mano, Computer System Architecture, Third Edition, Pearson/PHI, 2011.
 Reference Books:
 1. Carl Hamacher, Zvonks Vranesic, SafeaZaky, Computer Organization, 5th Edition,
 McGraw Hill, 2002.
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 2. William Stallings, Computer Organization and Architecture, 6th Edition, Pearson/PHI, 2007.
 Course Outcomes:
 1. Understand the basic organization of computer and different instruction formats and
 addressing modes.
 2. Analyze the concept of pipelining.
 3. Understand and analyze various issues related to memory hierarchy.
 4. Evaluate various modes of data transfer between CPU and I/O devices.
 5. Examine various inter connection structures of multi processors.
 CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1 ✔ ✔
 CO 2 ✔ ✔ ✔ ✔
 CO 3 ✔ ✔
 CO 4 ✔ ✔
 CO 5 ✔ ✔ ✔
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 (CS404PC) FORMAL LANGUAGES AND AUTOMATA THEORY
 Prerequisites:
 • Elementary Set theory:
 Sets and operations on sets
 Relations and classification of relations
 Equivalence relations and partitions
 Functions operations of functions
 Fundamentals of logic
 • Graph theory
 • Algorithms and data structures at the level of an introductory programming sequence.
 • Mathematical induction and its applications
 Course Objectives:
 • The purpose of this course is to acquaint the student with an overview of the theoretical foundations of computer science from the perspective of formal languages.
 • Introduces the fundamental concepts of formal languages, grammars and automata theory.
 • Topics include finite automata, regular expressions, regular languages and their properties, context-free grammars, context-free languages and their properties, pushdown automata, Turing machines and un decidability.
 Unit – I: Fundamental concepts: Strings, Alphabets, Language, operations, Automata and Complexity, Finite state Machine, Finite Automation model. Finite Automata: Deterministic Finite Automata, Nondeterministic Finite Automata, An Application: Text Search, Finite Automata with Epsilon-Transitions, Conversions (NFA-DFA, NFA-Ɛ to NFA, NFA-Ɛ-DFA), Testing Equivalence of States Unit –II: Minimization of DFA, Finite Automata with output: Moore and Melay machines, Interconversions Regular Expressions: Finite Automata and Regular Expressions. , Regular Sets, Identity Rules, Converting DFA's to Regular Expressions by Eliminating States. Converting Regular Expressions to Automata. Algebraic Laws for Regular Expressions, Pumping Lemma for Regular Languages. Unit – III: Context-Free Grammars: Definition, Derivations, Sentential Forms, Right linear and left linear Grammars and conversions, Parse Trees, Ambiguity in Grammars and Languages, Minimization of CFG, Normal Forms for Context- Free Grammars, The Pumping Lemma for Context-Free Languages, Closure Properties of Context-Free Languages Unit –IV: Push Down Automata: Definition, Languages of a PDA, Equivalence of PDA's and CFG's, Interconversions (PDA-CFG&CFG-PDA), Deterministic Pushdown Automata. Definition of Context Sensitive Grammar (CFG) and Linear bounded automata (LBA) (Proofs Not Required) Unit –V: Turing Machines: Introduction to Turing Machines. Transition Diagrams for Turing Machines. The Language of a Turing Machine. Turing Machines and Halting. Design of TM as recognizer.
 II Year B.Tech. CSE - II Sem L T/P/D C 3 0 3
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 Techniques for Turing Machine Construction, Types of Turing Machines, Universal Turing Machine, Restricted Turing Machine, Post’s Correspondence Problem Text Books:
 1. Introduction to Automata Theory, Languages and Computation, John E.Hopcroft, Rajeev Motwani , Jeffrey D.Ullman, Pearson, Third Edition.
 2. Theory of Computation, VivekKulakarni, Oxford University press 2013, Second impression 2014
 Reference Books :
 1. Introduction to Computer theory, Daniel I.A.Cohen, John Wiley. 2. Introduction to languages and the theory of Computation,John C Martin,TATA McGraw hill
 Course Outcomes:
 1. Gain proficiency in classifying machines by their power in recognizing languages. 2. Learn to employ finite state machines for modeling and solving computing problems. 3. Comprehend the hierarchy of problems arising in computing.
 CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1 ✔ ✔
 CO 2
 ✔ ✔
 ✔
 ✔
 CO 3
 ✔ ✔ ✔ ✔
 ✔
 ✔
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 II Year B. Tech. CSE - II Sem L T / P / D C
 3 0 3
 (CS405PC) JAVA PROGRAMMING
 Prerequisites: Any programming language Course Objectives:
 • Understand the concept of OOP and learn the basic syntax and semantics of the Java language and programming environment
 • Be familiar with the purpose and usage principles of inheritance, polymorphism, encapsulation and method overloading.
 • Understand Exceptional handling and multithreading concepts
 • Be familiar with GUI applications. Unit- I:
 Fundamentals of Object Oriented Programming: Object- Oriented Paradigm, Basic Concepts
 of Object Oriented Programming- Objects and Classes, Data abstraction and encapsulation,
 inheritance ,Polymorphism, Data binding, Message Communication, Benefits of OOP,
 Applications of OOP.
 Java Basics: History of Java, Java buzzwords, data types, variables, scope and life time of
 variables, arrays, operators, expressions, control statements, type conversion and costing, simple
 java program, concepts of classes, objects, constructors, methods, access control, this keyword,
 garbage collection, overloading methods and constructors, parameter passing, recursion,
 nested and inner classes, Strings
 Unit- II:
 Inheritance - Base class object, subclass, subtype, substitutability, forms of inheritance-
 specialization, specification, construction, extension, limitation, combination, Member access
 rules, super uses, using final with inheritance, polymorphism- method overriding, abstract classes.
 Packages and Interfaces: Defining, Creating and Accessing a Package, Understanding
 CLASSPATH, importing packages, differences between classes and interfaces, File, Byte
 Streams, Character Streams, Stream I/O.
 Unit- III:
 Exception handling - Concepts of exception handling, exception hierarchy, usage of try, catch,
 throw, throws and finally, built in exceptions, creating own exception sub classes. Package
 java.util- The Collection Interface, list interface, Queue interface, The Collection
 class:LinkedListClass, HashSetClass. TreeSetClass, String Tokenizer, Date, Random, Scanner.
 Multi threading: Differences between multi threading and multitasking, thread life cycle, creating
 threads, thread priorities, synchronizing threads, inter thread communication
 Unit- IV:
 GUI Programming: Introduction, limitations of AWT, MVC architecture, components, containers,
 Applets -Concepts of Applets, differences between applets and applications, life cycle of an
 Applet, create Applets, passing parameters to Applets.
 Event Handling: Events, Event sources, Event classes, Event Listeners, Delegation event model,
 handling mouse and keyboard events, Adapter classes.
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 Unit – V: Swing Applications: Creating a swing applet, painting in swing, paint example, Exploring swing controls-JLabel and Image Icon,JText Field,The Swing Buttons-JButton,JToggle Button,JCheck Box,JRadio Button,JTabbed Pane,JScroll Pane,JList,JComboBox,Swing Menus,Dialogs. Layout Managers - Layout Manager Types - border, grid, flow, card and grib bag. JDBC Connectivity: JDBC Type 1 to 4 Drivers, connection establishment, Query Execution.
 Text Books: 1. Herbert schildt , Java- the complete reference, Seventh edition, Tata McGraw Hill. 2. George Reese, Database Programming with JDBC & JAVA, Second Edition, O’Reilly Media. Reference Books: 1. Thinking in Java Fourth Edition, Bruce Eickel 2. Introduction to Java programming, Y. Daniel Liang, pearson education. 3. Understanding OOP with Java, updated edition, T. Budd, pearson education. Course Outcomes: 1. Design, write and test a java program to implement a working understand the fundamental
 concepts of the object oriented paradigm and their implementation in the Java programming language.
 2. Write code to define classes and interfaces that uses class libraries such as java.lang, java.util, java.io.
 3. Use exception handling and multithreading in programs. 4. Develop GUI applications. 5. Give object oriented solutions for the complex and real world problems.
 CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1 ✔ ✔ ✔
 CO 2 ✔ ✔
 CO 3 ✔
 CO 4 ✔ ✔
 CO 5 ✔ ✔
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 II Year B. Tech. CSE - II Sem L T / P / D C 3 0 3
 (CS406PC) DATABASE MANAGEMENT SYSTEMS
 Prerequisites: Any programming language. Course Objectives:
 • To provide a sound introduction to Database management systems, Databases and its applications,
 • To familiarize the participant to give a good formal foundation on the relational model of data
 • To present SQL and procedural interfaces to SQL comprehensively
 • To give an introduction to systematic database design approaches conceptual design, logical design ,schema refinement and physical design
 • To introduce the concepts of transactions and transaction are processing and the issues and techniques relating to concurrency and recovery manager.
 Unit- I: Introduction to Database System Concepts: Database- System Applications, Purpose of Database Systems, View of Data, Database Language, Database Design, Database Architecture, Database Users and Administrators. Introduction to the Relation Models and Database Design using ER Model: Structure of Relational Databases, Database Schema, Keys, Schema Diagrams, Relational Query Languages, Relational Operations Overview of the Design Process, The Entity- Relationship Model, Constraints, Removing Redundant Attributes in Entity Sets, Entity- Relationship Diagrams, Entity- Relationship Design Issues, Extended E- R Features.
 Unit- II: Introduction to SQL: Overview of the SQL Query Language, SQL Data Definition, Basic Structure of SQL Queries, Additional Basic Operations, Set Operations, Null Values, Aggregate Functions Nested Sub queries, Modification of the Database. Intermediate and Advanced SQL: Join Expressions, Views , Integrity Constraints, SQL Data Types, Authorization. Functions and Procedures, Triggers, Advanced Aggregation Features.
 Unit- III: Formal Relational Query Languages: The Relational Algebra, Tuple Relational Calculus, The
 Domain Relational Calculus.
 Relational Database Design: Features of Good Relational Designs, Atomic Domains and First Normal Form, Decomposition Using Functional Dependencies, Decomposition Using Multi valued Dependencies, More Normal Forms.
 Unit- IV: Indexing: Basic Concepts, Ordered Indices, B+- Tree Index Files, B+- Tree Extensions, Multiple- Key Access. Transactions: Transaction Concept, A Simple Transaction Model, Storage Structure, Transaction Atomicity and Durability, Transaction Isolation, Serializability, Transaction Isolation and Atomicity, Transaction Isolation Levels.
 Unit – V:
 Concurrency Control: Lock- Based Protocols, Deadlock Handling, Multiple Granularity, Timestamp- Based Protocols, Validation- Based Protocols, Multi version schemes
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 Recovery System: Failure Classification, Storage, Recovery and Atomicity, Recovery Algorithm,
 Buffer Management, Failure with Loss of Nonvolatile Storage, ARIES, Remote Backup Systems
 Text Books:
 1. Abraham Silberschatz, Henry F. Korth, S. Sudarshan, Database System Concepts, Sixth Edition, Tata Mc Graw- Hill 2006.
 2. Raghu Rama Kirshna, Johannes Gchrke, Database Management System, Third Edition, TATA MC Graw Hill, 2003
 Reference Books: 1. Peter Rob & Carlos Coronel, Data base Systems design, Implementation and Management, 7th
 Edition, 2007. 2. Ramez Elmasri, Shamkanth B. Navrate, Fundamentals of Database Systems, Pearson
 Education, 2008. 3. C.J. Date ,Introduction to Database Systems, Pearson Education
 Course Outcomes:
 1. Design Entity- Relationship Model for enterprise level databases. 2. Develop the database and provide restricted access to different users of database and formulate
 the Complex SQL queries. 3. Analyze various Relational Formal Query Languages and various Normal forms to carry out
 Schema refinement 4. Use of suitable Indices and Hashing mechanisms for real time implementation. 5. Ability to analyze various concurrency control protocols and working principles of recovery
 algorithms.
 CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1 ✔ ✔ ✔ ✔ ✔ ✔ ✔
 CO 2 ✔ ✔ ✔ ✔ ✔
 CO 3 ✔ ✔ ✔ ✔ ✔
 CO 4 ✔ ✔ ✔ ✔ ✔ ✔
 CO 5 ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 II Year B. Tech. CSE - II Sem L T / P / D C 0 2 1
 (CS407PC) JAVA PROGRAMMING LAB Prerequisites:
 1 Data structures and a parallel course on java programming Co-Requisite
 2 A course on java programming
 Week 1:
 1) Write a program to illustrate class and objects (Banking operations)
 2) Write a program to illustrate arrays.
 Week 2:
 3) Write a program to illustrate constructors? (Inventory of Books).
 4) Write a program using static data members and this keyword?
 5) Write a program to illustrate Method overloading & constructor overloading.
 Week 3:
 6) Write a program to practice using String class and its methods. 7) Write a program to illustrate inheritance (Student Evaluation)
 Week 4:
 8) Write a program for abstract class to find areas of different shapes (polymorphism) 9) Write a program to illustrate Method Overriding& super keyword.
 Week 5:
 10) Write a program to illustrate the use of creation of packages
 11) Write a program to demonstrate use of implementing interfaces.
 12) Write a program to illustrate streams.
 Week 6:
 13) Write a program that describes exception handling mechanism.
 14) Write a program for creation of User Defined Exception. 15) Write a program to illustrate String Tokenizer?
 Week 7:
 16 &17) Write a program that creates threads by extending Thread class .First thread display “Good Morning “every 1 sec, the second thread displays “Hello “every 2 seconds and the third display “Welcome” every 3 seconds ,(Repeat the same by implementing Runnable) 18) Write a program to illustrate Synchronization?
 Week 8:
 19& 20) write a program to illustrate Event Handling (keyboard, Mouse events).
 Week 9:
 21) Write following programs using Graphics class. a) To display basic shapes and fill them. b) Draw different items using basic shapes.
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 c) Set background and foreground colors.
 Week 10:
 22) Write a program to illustrate applet concept.
 23) Write a program to illustrate text components.
 Week 11:
 24) Write a program to develop a calculator application using swings
 Week 12:
 25) Write a program to illustrate JDBC.
 Course Outcomes:
 1. Familiarize with Java Environment and use of Java Development Kit for the creation and execution of java programs
 2. Develop programs on various concepts like data abstraction & data hiding, encapsulation, inheritance, polymorphism.
 3. Create and use threads, handle exceptions and write applets. 4. Develop the programs using interfaces, inner classes, wrapper classes and generics. 5. Develop GUI applications.
 CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1 ✔
 ✔
 CO 2 ✔
 ✔ ✔ ✔
 CO 3 ✔
 ✔
 ✔
 CO 4 ✔
 ✔ ✔ ✔
 CO 5 ✔
 ✔ ✔ ✔
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution) II Year B. Tech. CSE - II Sem L T / P / D C
 0 2 1
 (CS408PC) DATABASE MANAGEMENT SYSTEMS LAB
 Prerequisites: A parallel course on data base management systems.
 1. Data Definition Language Commands, Data Manipulation Language Commands and
 Transaction Control Statements
 2. Database Schema for a customer- sale scenario Customer(Cust id : integer,
 cust_name: string) Item(item_id:integer,item_name: string, price: integer)
 Sale(bill_no: integer, bill_data: date, cust_id: integer, item_id: integer, qty_sold:
 integer)
 For the above schema, perform the following:
 a) Create the tables with the appropriate integrity constraints
 b) Insert around 10 records in each of the tables
 c) List all the bills for the current date with the customer names And item numbers
 d) List the total Bill details with the quantity sold, price of the item and the final amount
 e) List the details of the customer who have bought a product which has a price>200
 f) Give a count of how many products have been bought by each customer
 g) Give a list of products bought by a customer having cust_id as 5
 h) List the item details which are sold as of today
 i) Create a view which lists out the bill_no, bill_date, cust_id, item_id, price,
 qty_sold, amount
 j) Create a view which lists the daily sales date wise for the last one week
 3. Database Schema for a Student Library scenario Student (Stud_no :
 integer,Stud_name: string) Membership(Mem_no: integer,Stud_no: integer)
 Book(book_no: integer, book_name:string, author: string)
 Iss_rec(iss_no:integer, iss_date: date, Mem_no: integer, book_no: integer)
 For the above schema, perform the following:
 a) Create the tables with the appropriate integrity constraints
 b) Insert around 10 records in each of the tables
 c) List all the student names with their membership numbers
 d) List all the issues for the current date with student and Book names
 e) List the details of students who borrowed book whose author is CJDATE
 f) Give a count of how many books have been bought by each student
 g) Give a list of books taken by student with stud_no as 5
 h) List the book details which are issued as of today
 i) Create a view which lists out the iss_no, iss _date, stud_name, book name
 j) Create a view which lists the daily issues- date wise for the last one week
 4. Database Schema for a Employee- pay scenario employee(emp_id :
 integer,emp_name: string) department(dept_id: integer,dept_name:string)
 paydetails(emp_id : integer,dept_id: integer, basic: integer, deductions:
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 integer, additions: integer, DOJ: date) payroll(emp_id : integer, pay_date: date)
 For the above schema, perform the following:
 a) Create the tables with the appropriate integrity constraints
 b) Insert around 10 records in each of the tables
 c) List the employee details department wise
 d) List all the employee names who joined after particular date
 e) List the details of employees whose basic salary is between 10,000 and 20,000
 f) Give a count of how many employees are working in each department
 g) Give a names of the employees whose netsalary>10,000
 h) List the details for an employee_id=5
 i) Create a view which lists out emp_name, department, basic, deductions, net salary
 j) Create a view which lists the emp_name and his net salary.
 5. Database Schema for a student- Lab scenario Student(stud_no: integer,
 stud_name: string, class: string) Class(class: string,descrip: string)
 Lab(mach_no: integer, Lab_no: integer, description: String) Allotment(Stud_no:
 Integer, mach_no: integer, dayof week: string)
 For the above schema, perform the following:
 a) Create the tables with the appropriate integrity constraints
 b) Insert around 10 records in each of the tables
 c) List all the machine allotments with the student names, lab and machine numbers
 d) List the total number of lab allotments day wise
 e) Give a count of how many machines have been allocated to the ‘CSIT’ class
 f) Give a machine allotment etails of the stud_no 5 with his personal and Class details
 g) Count for how many machines have been allocated in Lab_no 1 for The day of
 the week as “Monday”.
 h) How many students class wise have allocated machines in the labs
 i) Create a view which lists out the stud_no, stud_name, mach_no, lab_no, dayofweek
 j) Create a view which lists the machine allotment details for “Thursday”.
 6. Write a simple PL\SQL programs using loop, while and for iterative control statement.
 7. Write a PL\SQL program to check whether the given number is Armstrong or not
 8. Write a PL\SQL program to generate all prime numbers below 100.
 9. Write a PL\SQL program to demonstrate %type and %rowtype attributes
 10. Write a PL\SQL program to demonstrate predefined exceptions
 11. Write a PL\SQL program to demonstrate user defined exceptions
 12. Write a PL\SQL program to create a cursor, which displays all employee numbers and
 names from the EMP table.
 13. Write a PL\SQL program to create a cursor, which update the salaries of all employees as
 per the given data.
 14. Write a PL\SQL program to create a procedure to update the salaries of all employees as per
 the given data
 15. Write a PL\SQL program to create a procedure to demonstrate IN, OUT and INOUT
 parameters
 16. Write a PL\SQL program to create a function to check whether given string is palindrome or
 not.
 17. Write a PL\SQL program to create a function to find sum of salaries of all employees working
 in department number 10.
 18. Write a PL\SQL program to trigger before/after update on employee table for each
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 row/statement.
 19. Write a PL\SQL program to trigger before/after delete on employee table for each
 row/statement.
 20. Database design using ER Modeling, Normalization and Implementation for any application.
 Course Outcomes:
 1. Use the SQL commands such as DDL, DML, DCL, TCL to create, manipulate, access data from database objects and providing authorization to access database by different users.
 2. To apply various integrity Constraints on the database tables for preserving the integrity of the database.
 3. Design and implement Pl/SQL programs which includes procedures, functions, cursor and triggers.
 CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1 ✔ ✔ ✔ ✔ ✔ ✔ ✔ CO 2 ✔ ✔ ✔ ✔ ✔ ✔ CO 3 ✔ ✔ ✔ ✔ ✔ ✔ ✔
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 ANURAG ENGINEERING COLLEGE (An Autonomous Institution)
 II Year B. Tech. CSE - II Sem L T / P / D C 0 2 0
 (HS409MC) HUMAN VALUES AND PROFESSIONAL ETHICS
 Prerequisites: Nil
 Course Objectives:
 • To help the students appreciate the essential complementarities between 'VALUES' and 'SKILLS' to ensure sustained happiness and prosperity which are the core aspirations of all human beings.
 • To facilitate the development of a Holistic perspective among students towards life, profession and happiness, based on a correct understanding of the Human reality and the rest of Existence. Such a holistic perspective forms the basis of Value based living in a natural way.
 • To highlight plausible implications of such a Holistic understanding in terms of ethical human conduct, trustful and mutually satisfying human behavior and mutually enriching interaction with Nature.
 Unit- I: Course Introduction - Need, basic Guidelines, Content and Process for Value Education: Understanding the need, basic guidelines, content and process for Value Education. Self Exploration - what is it? - its content and process; 'Natural Acceptance' and Experiential Validation - as the mechanism for self exploration. Continuous Happiness and Prosperity - A look at basic Human Aspirations. Right understanding, Relationship and Physical Facilities - the basic requirements for fulfillment of aspirations of every human being with their correct priority. Understanding Happiness and Prosperity correctly - A critical appraisal of the current scenario. Method to fulfill the above human aspirations: understanding and living in harmony at various levels. Unit- II: Understanding Harmony in the Human Being - Harmony in Myself! : Understanding human being as a co-existence of the sentient 'I' and the material 'Body'. Understanding the needs of Self ('I') and 'Body' - Sukh and Suvidha. Understanding the Body as an instrument of 'I' ( I being the doer, seer and enjoyer). Understanding the harmony of I with the Body: Sanyam and Swasthya; correct appraisal of Physical needs, meaning of Prosperity in detail. Programs to ensure Sanyam and Swasthya. Unit- III: Understanding Harmony in the Family and Society - Harmony in Human - Human Relationship: Understanding harmony in the Family the basic unit of human interaction. Understanding values in human - human relationship; meaning of Nyaya and program for its fulfillment to ensure Ubhay-tripti; Trust (Vishwas) and Respect (Samman) as the foundational values of relationship. Understanding the meaning of Vishwas; Difference between intention and competence. Understanding the meaning of Samman, Difference between respect and differentiation; the other salient values in relationship. Understanding the harmony in the society ( society being an extension of family): Samadhan, Samridhi, Abhay, Sah-astiva as comprehensive Human Goals. Visualizing a universal harmonious order in society - Undivided Society ( Akhand Samaj), Universal Order ( Sarvabhaum Vyawastha) - from family to world family!
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 Unit- IV: Understanding Harmony in the nature and Existence - Whole existence as Co-existence: Understanding the harmony in the Nature. Interconnectedness and mutual fulfillment among the four orders of nature - recyclability and self-regulation in nature. Understanding Existence as Co-existence (Sah-astiva) of mutually interacting units in all-pervasive space. Holistic perception of harmony at all levels of existence. Unit- V: Implications of the above Holistic Understanding of Harmony on Professional Ethics: Natural acceptance of human values, Definitiveness of Ethical Human Conduct, Basic for Humanistic Education, Humanistic Constitution and Humanistic Universal Order. Competence in professional ethics: a. Ability to utilize the professional competence for augmenting universal human order, b. Ability to identify the scope and characteristics of people-friendly and eco-friendly production systems.Ability to identify and develop appropriate technologies and management patterns for above production systems. Case studies of typical holistic technologies, management models and production systems. Strategy for transition from the present state to Universal Human Order.
 a. At the level of individual: as socially and ecologically responsible engineers, technologists and managers
 b. At the level of society: as mutually enriching institutions and organizations. Text Books:
 1. R. R. Gaur, R Sangal, G P Bagaria, 2009, A Foundation Course in Human Values and Professional Ethics.
 2. Prof. K. V. Subba Raju, 2013, Success Secrets for Engineering Students, Smart Student Publications, 3rd Edition.
 Reference Books: 1. Ivan IIIich, 1974, Energy & Equity, The Trinity Press, Worcester, and HarperCollins, USA 2. E. F. Schumancher, 1973, Small is Beautiful: a study of economics as if people
 mattered. Blond & Briggs, Britain. 3. A Nagraj, 1998 Jeevan Vidya ek Parichay, Divya Path Sansthan, Amarkantak. 4. Sussan George, 1976, How the Other Half Dies, Penguin Press, Reprinted 1986, 1991. 5. P. L. Dhar, R. R. Gaur, 1990, Science and Humanism, Commonwealth Publishers.N.
 Tripathy, 2003, Human Values, New Age International Publishers. 6. Subhas Palekar, 2000, How to practice Natural Farming, Pracheen(Vaidik) Krishi
 Tantra Shodh, Amravati. 7. Donella H. Meadows, Dennis L. Meadows, Jorgen Randers, William W. Behrens III,
 1972, Limits to Growth - Club of Rome's report, Universe Books. 8. E G Seebauer & Robert L.Berry, 2000, Fundamentals of Ethics for Scientists &
 Engineers, Oxford University Press. 9. M Govindrajan, S Natrajan & V. S Senthil kumar, Engineering Ethics ( including
 Human Values), Eastern Economy Edition, Prentice Hall of India Ltd. RELEVANT CDS, MOVIES, DOCUMENTARIES & OTHER LITERATURE:
 1. Value Education website, http://www.uptu.ac.in 2.Story of Stuff, http://www.storyofstuff.com 3. AI Gore, An Inconvenient Truth, Paramount Classics, USA 4. Charle Chaplin, Modern Times, United Artists, USA 5. IT Delhi, Modern Technology - the Untold Story
 Course Outcomes:
 1. Understood the core values that shape the ethical behavior of an Engineer.
 2. Exposed awareness on professional ethics and human values.
 3. An ability to communicate effectively.
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 4. Known their role in technological development.
 5. An understanding of professional and ethical responsibility.
 CO-PO Mapping:
 PO 1 PO 2 PO 3 PO 4 PO 5 PO 6 PO 7 PO 8 PO 9 PO 10 PO 11 PO 12
 CO 1
 ✔ ✔ ✔ ✔
 CO 2
 ✔ ✔ ✔ ✔
 CO 3
 ✔ ✔ ✔ ✔
 CO 4
 ✔ ✔ ✔ ✔
 CO 5
 ✔ ✔ ✔ ✔
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