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i. Regulations for B.Tech. (Common to all Programmes) 
These regulations are applicable to the students admitted from the Academic Year 
2018-19 onwards.  
As per the recommendation of National Knowledge Commission, University Grants 
Commission (UGC) and All India Council for Technical Education (AICTE), institutions 
of higher education need to carry out academic reforms in all areas including admission 
policy, uniform academic calendar, introduction of Choice Based Flexible Credit 
System, continuous assessment and grading system. In keeping with these 
recommendations, SRM Institute of Science and Technology (SRMIST) had adopted 
the Choice Based Flexible Credit System (CBFCS) in the faculty of Engineering and 
Technologyin the year 2013 which was improved upon in 2015 and now it is being 
further refined and implemented from 2018-19 onwards. 
 
Preliminary Definitions and Nomenclature 
In these regulations, unless the context otherwise requires: 
i. ‘Degree’ means that academic award conferred upon a student on successful 

completion of a four-year programme designed to achieve the defined 
attributes. It is referred to as Under-Graduate (UG) Degree, that is “Bachelor 
of Technology” also known as “B.Tech. Degree”.  

 
ii. ‘Programme’ means cohesive arrangement of courses, co-curricular and 

extracurricular activities to accomplish predetermined objectives leading to 
the awarding of a degree. It also means branch or discipline of B.Tech. 
Degree programme like Civil Engineering, Mechanical Engineering, etc. 
Some Degree programmes also provide options to specialize in a specific 
domain of interest. Such B.Tech. Degree programmes are titled as the 
Degree along with its specializations like Biotechnology with specialization in 
Regenerative Medicine, etc., 

 
iii. ‘Course’ means a combination of theory, tutorials and practice sessions of a 

subject studied in a semester, like Mathematics, Physics, etc.,  
 
iv. ‘Minor’ is an optional secondary concentration of courses that often 

complements the Degree Programme. 
 
R.1.0   Admission for B.Tech. (Regular) Programme 
R 1.1 Number of Seats: The number of seats in each branch of the B.Tech. 

programme for which admission is to be made in the Faculty of Engineering 
and Technology will be decided by the Board of Management, SRMIST.  
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R 1.2 Minimum Eligibility:  The minimum eligibility for Admission to B.Tech. 
degree programmes (Regular) shall be based on the following two essential 
criteria:   

(a) A pass in the 10+2 (Higher Secondary) examination or any other equivalent 
examination of any authority, recognized by SRMIST, with a minimum 
aggregate of marks in Mathematics / Biology / Biotechnology, Physics and 
Chemistry to be specified by the Admissions Committee.  

(b) Qualification in SRM Joint Entrance Examination - Engineering (SRMJEEE) 
(or) any other Entrance Examination conducted by central/state entrance 
examination body for the purposes of admission to an engineering degree 
programme for the respective year of admission. 

 
R 1.3 Eligibility for SRMJEEE: The eligibility for appearing for SRMJEEE and the 

format shall be mentioned in the Application form and would be decided by 
the Admissions Committee for the respective year of admission.  

 
R 1.4 Seat Allocation and Admission: The Admission Committee will prepare a 

merit list based on the marks scored by the candidates in the SRMJEEE and 
call the applicants in the merit order for counselling. Seats are allotted based 
on applicant’s interest and seat availability. Only those candidates who have 
scored the minimum aggregate of marks as specified in R.1.2 (a). will be 
included in the merit list. 

 
R 1.5 Admissions under Lateral Entry Scheme: Under the Lateral entry scheme 

of Admissions, the following categories of candidates are eligible for 
admission directly to the 3rd semester of any B.Tech. programme offered by 
SRMIST. 

 
Minimum Eligibility:  A pass in Diploma in Engineering/Technology through: 
(i) A minimum of three years of institutional study, after the 10th (SSLC) 

examination, recognized by SRMIST. (or) 
 
(ii) A minimum of 2 years of institutional study, after the 10+2 (Higher Secondary) 

examination, recognized by SRMIST. (or) 
 
(iii) ABachelor’s degree in Mathematics/Physics/Chemistry, after the 10+2 

(Higher Secondary examination, recognized by SRMIST. (or) 
 
(iv) Any other equivalent degree through a minimum of 3 years of institutional 

study, after the 10+2 (Higher Secondary) examination, recognized by 
SRMIST.  
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R 1.6 Medical Standards for Admission: Candidates have to fulfil the medical 
standards required for admission as set out by the Admission Committee.  

 
R 1.7 Fees for Admission: The selected candidate will be admitted to the B.Tech. 

programme after he/she fulfils all the admission requirements as indicated in 
the letter of admission after making the payment of the prescribed fees within 
the due date announced. 

 
R 1.8 Authority for Admission: Any matter related to admission to the B.Tech. 

programme, the decision of the Admission Committee is final.  
 
R 1.9 If, at any time after admission, it is found that a candidate has not fulfilled the 

requirements stipulated in the offer of admission, the Director (Eng. & Tech.) 
may revoke the admission of the candidate and report the matter to the Vice 
Chancellor.  

 
R 1.10 In Addition to the above, admissions will be based on the rules and 

regulations of the UGC/Competent authorities in force at the time of 
admissions.  
 
 

R.2.0   Structure of B.Tech. Programme (Common to all Programmes) 
R 2.1 List of Programmes: The B.Tech. Degree Programmes offered by SRMIST 

are as follows: 
 
1 Aerospace Engineering (AS) 
2 Automobile Engineering (AU) 
3 Automobile Engineering with specialization in Automotive Electronics (AE) 
4 Biotechnology (BT) 
5 Biotechnology with specialization in Regenerative Medicine (RM) 
6 Biotechnology with specialization in Genetic Engineering (GE) 
7 Chemical Engineering (CH) 
8 Civil Engineering (CE) 
9 Computer Science and Engineering (CS) 

10 Computer Science Engineering with specialization in Artificial Intelligence and Machine 
Learning (AI) 

11 Computer Science Engineering with specialization in Big Data Analytics (BD) 
12 Computer Science Engineering with specialization in Cloud Computing (CC) 
13 Computer Science Engineering with specialization in Computer Networking (CN) 
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14 Computer Science Engineering with specialization in Cyber Security (SC) 
15 Computer Science Engineering with specialization in Information Technology (IT) 
16 Computer Science Engineering with specialization in Internet of Things (IO) 
17 Computer Science Engineering with specialization in Software Engineering (SE) 
18 Electrical and Electronics Engineering (EE)  
19 Electronics and Communication Engineering (EC)  

20 Electronics and Communication Engineering with specialization in Biomedical Engineering 
(BM) 

21 Electronics and Communication Engineering with specialization in Instrumentation 
Engineering (IE) 

22 Mechanical Engineering (ME)  
23 Mechatronics Engineering (MH)  
24 Mechatronics Engineering with specialization in Robotics (RO) 
25 Nanotechnology (NT)  
 
 
R 2.2 Category of Courses: The Programme of study will consist of 8 categories of 
courses distributed over eight semesters (6 semesters for lateral entry students) with 
two semesters per year as listed below:  
 
No. Category 

Code Course Category 
1 H Humanities and Social Sciences including Management courses 
2 B Basic Science courses 
3 S Engineering Science courses  
4 C Professional Core courses (Compulsory courses) 
5 E Professional Elective courses (Optional courses relevant to chosen 

branch/specialization) 
6 O Open Elective courses (Optional courses from other technical and/or 

emerging subjects) 
7 P Project Work, Seminar and Internship in industry or higher institutions  
8 M Mandatory Courses (non-credit courses) 
 
R 2.3 Outcome Based Education: The B.Tech. programmes follow the Outcome 
Based Education (OBE) guidelines and have well defined:  
 
1 Program Educational Objectives (PEO) 

2 Program Learning Outcomes (PLO) which includes Program Specific Outcomes (PSO) 

3 Mission of the Department to Program Educational Objectives (PEO) Mapping 
4 Program Educational Objectives (PEO) to Program Learning Outcomes (PLO) Mapping  
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5 Structure of Undergraduate Engineering Programme 
6 Categorization of Courses (for all four years) 
7 Program Articulation Matrix (for all four years) 
 
   And, every course has well defined: 
 
1 Course Learning Rationale (CLR) 
2 Course Learning Outcomes (CLO) – (Outcome based Objectives) 
3 Learning Plan with session-wise Session Learning Outcomes (SLO) 
4 Learning Assessment Scheme 
5 Course Designer Details 
  
These details are proposed by the respective Board of Studies and approved by the 
Academic Council.  
 
R 2.4 Learning Curriculum:B.Tech. Programmes have a learning curriculum 

comprising of appropriate combinations of learning from Theory, Tutorials and 
Practice sessions.  

 
R 2.5 Learning Credits:  Learning Credits are earned by the learner based on the 

following pattern: 
 

Learning Environment Learning Credit (C) 
1 Hour* Learning from a Lecture Session per week (L) 1 
1 Hour* Learning from a Tutorial Session per week (T) 1 
1 Hour* Learning from a Practice Session per week (P) 0.5 
 
(* 1Hour of Learning is usually a 50-60 minute period) 
 
R 2.6 Minimum Learning Credits for the award of Degree: For the award of 

B.Tech. Degree, a student has to acquire a maximum of 160 learning credits by 
learning and practising the various courses prescribed in the curriculum within 
the stipulated time duration. 

 
(a) Learning Credit Requirement for Lateral Entry Students: For the award of 

B.Tech Degree for a student who has joined through the Lateral Entry Scheme, 
the number of learning credits to be acquired will be in accordance with the 
curriculum of the program concerned and the credit standing at the point of entry 
(Second year, third semester) to the B.Tech. Program.  
For instance, assuming the total credits stipulated for a particular specialisation 
of first year B.Tech. is 42, and the aggregate of bridge courses – mathematics 
(2 credits), Physics (2 credits) and Chemistry (2 credits) is 6 credits, then the 
credit standing would work out to 42-6= 36 credits. In this case the student, has 
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to earn [160 – 36 = 124 credits, including the credits of bridge courses to receive 
his/her B.Tech. degree.  
Lateral entry students, on admission, shall have to undergo ‘Bridge Courses’ 
prescribed by the SRMIST, which they have to pass and the learning credits 
acquired from these courses are added towards their qualifying degree 
requirements. 
 

R 2.7 Classification and Numbering of courses: The 9 digit Course Code Structure 
is provided below:  

                For Example : 18LEH101J 
 

YY DD C L SS A 
YY DD C L SS A 

2 digits 2 digits 1 digit 1 digit 2 digits 1 digit 
Year of 

Regulation 
Course Offering 

Department  Type of Course 
Level of 

the 
Course 

Serial No. 
of the 

Course 
Additional 
Qualifier 

2018 
Regulations 

LE – English 
PY – Physics 
CY – Chemistry 
MA – Mathematics  
MB – Management 
Sciences 
PD – Career 
Development Centre 
AS – Aerospace 
Engineering 
AU – Automobile 
Engineering 
BT – Biotechnology 
CH – Chemical 
Engineering 
CE – Civil Engineering 
CS – Computer 
Science & Eng., 
EE – Electrical & 
Electronics Eng., 
EC – Electronics 
&Commn. Eng., 
ME – Mechanical 
Engineering 
MH – Mechatronics 
Engineering 
NT – Nanotechnology 

H – Humanities, 
Social Sciences 
including Mgt. 
Courses 
B – Basic Science 
Courses 
S – Engineering 
Science Courses 
C – Professional 
Core Courses 
E – Professional 
Elective Courses 
O – Open Elective 
Courses 
P – Project Work, 
Seminar, 
Internship etc., 
M – Mandatory 
Courses (non-
credit) 

1 - 1st 
Level 
Course 
2 - 2nd 
Level 
Course 
3 - 3rd 
Level 
Course 
 
 
 
4 - 4th 
Level 
Course 

01 
02 

etc., 

T - Theory 
L - Laboratory  
I - Industry 
B - Bridge 
J - Joint 
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R 2.8 Medium of Instruction: The medium of instruction, examination and project 

reports will be in English.  
 

R.3.0   Registration / Enrolment for Courses  
The process of signing-up for courses is called ‘Registration’. Students are 
enrolled after they pay the prescribed fees. For a student to attend classes 
he/she has to necessarily complete both registration and enrolment. All 
students shall formally register for the courses every semester to undergo 
their learning course work.  

 
R 3.1 Course Enrolment Requirements: Enrolment for all courses prescribed as per 

the curriculum is mandatory. 
(a) Registration of any course will be controlled by the respective Heads of 

Department. 
(b) The registration sheet contains the course code, course title, number of 

credits earned till date, number of credits opted for the current semester, 
and the remaining number of credits to earn for the award of the degree. 
The student will make the choice of courses on his own or in consultation 
with his/her Faculty Advisor. 

(c) For the first semester (and III semester in the case of lateral entry 
students) registration shall be completed within a week prior to the 
commencement of classes.  

(d) For all other semesters, the registration will be done during a specified 
week immediately after the end semester examination of the previous 
semester. 

(e) Late enrolment would not be encouraged. In case of a late enrolment, 
special permission is required from the respective Heads of Department. 

 
R 3.2  Break in Studies:A student will not be allowed to enrol for current semester 

and has to undergo a year of break in studies if he/she: 
(a) Does not have a minimum of 75 % attendance in at least 3 or more 

courses in the previous semester 
(b) Has not cleared any pending fee dues to SRMIST, Hostel, Library, NCC 

etc., in the previous semester 
(c) Has been ‘Debarred from study’ due to any stipulated reason in the 

previous semester. 
(d) Has any ‘Pending Disciplinary Actions’ against him/her from the 

previous semesters 
(e) Has not registered  for previous end semester examinations  

 
R 3.3  During the Break of Studies, a student: 
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(a) Cannot attend any regular classes 
(b) Will not be permitted to stay in the ‘Hostel’ facility provided by SRMIST 
(c) Will not be permitted to participate in any of the SRMIST’s activities 

inside the campus. 
(d) Can register for ‘Compensatory courses’ for such courses in which 

he/she might have obtained an ‘I’ grade. 
(e) Can reappear for the ‘End Semester Final Examination’ for such courses 

in which he/she might have obtained ‘F’ / ‘Ab’ grade. 
 
R 3.4  Enrolment After Break in Studies: A student who undergoes a break in 

studies in the current semester (odd/even) can ‘Enrol Back to Study’ into the 
B.Tech. Programme only in the subsequent corresponding (odd/even) 
semester in the next academic year only. And ‘Enrol Back from Study’ is 
subject to the approval from Director (Eng. & Tech.). 

 
R 3.5  Detention in Courses and Compensatory Courses: 

The system of compensatory courses is meant for those students who are 
unable to cope up with the academic vigour and hence fails to secure 75% 
attendance in a few courses in a semester. Such students can not appear for 
end semester examinations of the courses in which their attendance 
percentage is less than 75% and are deemed to be detained in such courses 
and awarded ‘I’ grade in the same (Refer R.8.3). However, such students can 
register under Compensatory Courses in the next semester subject to the 
following conditions:  
 

(a) Compensatory courses are conducted only for a student who is 
‘Detained from Study’ due to lack of attendance of 75% minimum. 

(b) Compensatory courses may be announced after the publication of 
results, by the respective School/Department, by the Deans/HODs, with 
the approval of the Director (Eng. & Tech.) 

(c) Student has to register for the Compensatory Course and pay the 
prescribed fee for the Compensatory Courses within the specified time 
limit. 

(d) A maximum of two Compensatory Courses alone will be permitted to be 
registered by a student during the semester next to the semester of 
detainment.  

(e) Withdrawal from Compensatory courses is not permitted 
(f) These courses will be conducted only for 75% of the hours prescribed in 

the curriculum and would be held either during weekends or in evenings 
after the regular class duration. 

(g) A student has to obtain a minimum of 75% attendance in each of these 
courses. 
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(h) There will be only one end semester final examination, and no 
continuous learning assessments. The internal marks scored in the 
detained course will be ignored. 

(i) A student has to score the minimum passing criterion to be declared 
‘Pass’ in that course. 

(j) Students cannot demand a compensatory course for a course in any 
semester as a matter of right. Compensatory courses will be conducted 
subject to availability of faculty, class rooms and logistics. 

(k) Students who have done a Compensatory Course will not be considered 
for rank, medal or distinction. 

 
a. Adding and dropping courses: This is applicable only to Professional Elective 

and Open Elective courses. 
(a) A student may withdraw from an elective course without academic 

penalty only during the first 2 weeks of the semester only. 
(b) A course having a Co-requisite course will not be permitted to be 

dropped. Similarly registering for a new elective course is permitted 
only during the first two weeks of the semester. 

(c) If an elective course is dropped within the first two weeks of the 
commencement of classes, it does not appear on the academic 
transcript. In case, the course is dropped any time after 2 weeks 
unilaterally by the student, for reasons whatsoever, it will be recorded 
with a mark of “Ab” or “I 

(d) When a course is added within the permissible timeframe, the 
attendance will be calculated from the date of registering the newly 
added course. No make-up classes need be conducted for the 
individual student to compensate for the missed classes.  

(e) Registration in graduate level courses by undergraduate 
students: Exceptional undergraduate students who are in the fourth 
year of study and who possess CGPA of not less than 9.0 may enrol in 
a graduate (Masters) course. In order to do so, students must receive a 
strong recommendation from the academic advisor and prior approval 
of the Director (Eng. & Tech.). The according of approval lies solely 
with the Director (Eng. & Tech.). In any case only ONE master’s level 
course will be permitted. The assessment procedure will remain the 
same as applicable for the master’s level course. 
 

 
 R.4.0  Maximum and Minimum Duration of the Programme  
R 4.1 Semester Duration:Each semester of study shall normally consist of 90 

working days or 450 hours. A student is ordinarily expected to complete the 
B.Tech. programme in eight semesters for regular programme and in 6 
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semesters under lateral entry scheme. However, a student may complete 
the programme at a slower pace by taking more time as specified below:  

 
Regular students: within the time duration of 12 semesters (As per the UGC 
Norms) for students admitted in a particular year. 
 
Lateral Entry students: within the time duration of 10 semesters (As per the 
UGC Norms) for students admitted in a particular year.   
 
The above-mentioned time duration is counted excluding semesters withdrawn 
on medical grounds etc.  

 
R 4.2 In compliance with the rules and norms of UGC, no student will be allowed to 

complete the B.Tech. degree in less than 8 full-semesters.  
 

R.5.0   Temporary withdrawal from the programme  
R 5.1 A student may be permitted by the Director (Eng. & Tech.) to withdraw from the 

programme for a semester or longer for reasons of ill health or other valid 
reasons. Normally a student will be permitted to discontinue from the 
programme only for a maximum continuous period of two semesters or the 
aggregate of individual discontinuation not exceeding two semesters.  

R.6.0 AcademicAdvising :In order to provide academic assistance and individualized 
attention to students, different levels of advising/attention will be provided by 
three types of officers.(1) Academic Class Advisors (2) Student Counsellor (3) 
Faculty Advisors 

R 6.1 Academic Class Advisors: For every 60 to 70 students, an Academic Class 
Advisor would be allocated to help the student evaluate and realize educational 
and career options.  The basic responsibilities of the Academic Class 
Advisor are: 

 
(a) To assist the student in career planning and to refer student to campus 

resources for such assistance. 
(b) To be knowledgeable about the program(s) for which he/she is advising 

and be familiar with published academic rules and regulations of 
SRMIST. 

(c) To inform the student of the various aspects of degree requirements.  
(d) To approve the course registration of the student at the department level  
(e) To consider and approve the application for adding / dropping / auditing 

of courses  
(f) To guide the students while applying for readmission / transfer etc.  
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(g) To help student plan a suitable schedule of classes, at least one 
semester in advance.  

 
In all of these matters, the Academic Class Advisor or the advisement team must judge 
whether the student's request is in order, is in the student's best interest, and is feasible 
under existing regulations.  
 
R 6.2 Student Counsellors& Faculty Advisors:In order to motivate the students 

personally and provide counselling on academic and non-academic matters, 
a faculty member called Student Counsellor shall be assigned for every 25-30 
students. In addition, Faculty Advisors also would advise students time to 
time. 

R.7.0   Conduct and Discipline 

R 7.1 Expected Conduct and Discipline: Every student is required to: 
(a) Demonstrate ethical, professionaland exemplary conduct and decorous 

behaviour both inside and outside SRMIST campus and not to indulge 
in any activity that will tend to bring down the prestige of the SRMIST. 

(b) Be self-motivated and to be self-disciplined 
 
(c) Make the most of their ability and to contribute to the happiness and 

well-being of SRMIST community by supporting others. 
(d) Treat others in the way that they would wish to be treated themselves 
(e) Abide by the orders of the Honourable Supreme Court of India, and not 

to get involved in any acts of ragging in any form. Ragging is absolutely 
and completely prohibited in SRMIST.  

(f) Avoid Plagiarism, cut and paste jobs, malpractices of any kind in 
learning assignments including project work and its reports.  

 
R 7.2 Act of Indiscipline:A student who does not conduct in the manner expected 

and as stated above is considered to be performing an act of Indiscipline. 
 

(a) Acts of Indiscipline are dealt with at zero tolerance  
(b) Any acts of Indiscipline of a student is first to be considered by the 

Discipline and Welfare Committee of the Department/School for 
necessary action. If the issue demands more serious consideration, 
the act of indiscipline will be reported to the Director (Eng. & Tech.) 
and he will refer it to the Discipline and Welfare Committee of 
SRMIST, constituted by the Vice Chancellor. The Committee will 
enquire into the charges and recommend suitable action if the charges 
are substantiated. The Director (Eng. & Tech.) will take appropriate 



SRM Institute of Science & Technology –Academic Curricula (2018 Regulations)13 
 

action on the recommendation of the Discipline and Welfare 
Committee of SRMIST.  

(c) Anyone found indulging in ragging or any such acts is liable to be 
dismissed forthwith. 

 
R 7.3 Suspension: Director (Eng. & Tech.) may suspend a student pending 

inquiry depending upon the prima facie evidence.  
 
R 7.4 Appeal: The aggrieved student may appeal to the Vice Chancellor whose 

decision will be final and binding.  

R.8.0   Attendance 

R 8.1 Attendance is the physical presence and active learning participation of a 
student in the class / laboratory / field work etc., It is a well-observed fact that 
the students who score good grades are those who attend and participate in 
all the assigned learning activities in the class / laboratory / field work, 
regularly. Therefore, the students must strive to attend and sincerely 
participate in all the assigned learning activities without fail.  

 
R 8.2 Every faculty member facilitating a course will take notice of student 

attendance and their learning participation till the last instruction day in the 
semester. The percentage of attendance, calculated up to this point, will be 
indicated by a code number/letter as follows:  
 

Attendance rounded to Code 
95% and above H 

85 to 94% 9 
75 to 84% 8 
Below 75% L 

 
R 8.3 A student must maintain an attendance record of at least 75% in individual 

courses, exclusive of leave of absence due to medical reasons, on-duty, extra-
curricular / extramural activities, permitted assignments such as job interviews, 
unforeseen emergencies etc. Without the minimum attendance of 75%, in any 
course, students become ineligible to appear for the end semester examination 
in that course. His / Her registration for that course will be treated as cancelled, 
and he/she shall be awarded ‘I’ grade (I stands for Incomplete or registration 
cancelled for want of minimum attendance) in that course. This grade shall 
appear in the grade card until the course is successfully completed. A student 
shall register under “Compensatory Courses (R.3.1)” for the courses in which 
he/she has attendance less than 75% and complete the same. 
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R 8.4 A student must strive to attend all the classes without fail. However, the 
minimum attendance requirement of 75% allows a student the facility to use 
the balance 25% to account for illnesses, permitted assignments such as job 
interviews, inter university sports meets, inter-collegiate/inter-university 
competitions, accidents, unforeseen emergencies etc. An attendance of 75% in 
a course (except in cases governed by R.8.6) is considered to be the minimum 
required for a student to get just enough input on the course syllabus through 
class room contact hours to make him / her eligible to appear in the end 
semester examination for that course.  
It is the responsibility of each and every student to keep track / monitor his / 
her percentage of attendance for each course and ensure that he / she 
satisfies the attendance norms prescribed by SRMIST. If the student finds any 
discrepancy / error in the attendance status, he /she should immediately bring 
it to the attention of the concerned faculty member and seek redressal.  

 

R 8.5 The teacher shall prepare the particulars of all students who have attendance 
less than 75% in his / her course. Copies of the same should also be sent to 
the Director (Eng. & Tech.), and Heads of Schools/ Departments concerned. 
The students who have less than 75% attendance will not be permitted to 
appear in end semester examination, and the same will be informed to 
the student’s parents. 

 
R 8.6 Condonation of Attendance: In rare and genuine cases, a committee 

consisting of Director and Head of the Department of the concerned 
department will examine the case, based on the documents submitted by the 
student, facts and circumstances. Assessment will be done, by the 
committee, on the merit of the case and spell out their recommendation to the 
Vice Chancellor. The Vice Chancellor, based on the recommendation of the 
committee may then give condonation of attendance, only if the Vice 
Chancellor deems it fit and deserving but in any case, the condonation cannot 
exceed 10%.  

R.9.0   Learning Assessment Procedure 

R 9.1 The learning of a student is assessed and evaluated in-house by the course 
facilitating faculty member/ department except in the case of project work 
where an external examiner shall be nominated for conducting the viva-
voce. All assessments are designed based on Revised Bloom’s Taxonomy 
levels of thinking and learning.  
(Anderson, Lorin W, Krathwohl, David R, “A Taxonomy for Learning, 
Teaching and Assessing: a revision of Bloom’s Taxonomy”, Longman 
Publishing, NewYork, 2001) 
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R 9.2 The student’s learning in each course, in general, is assessed (formative) and 
evaluated (summative) based on in-semester continuous learning 
assessment (internal assessment) and end-semester final examination. An in-
semester continuous learning assessment (also known as internal 
assessment / comprehensive assessment) is spread through the duration of 
course and is done by the faculty member facilitating the course. In order to 
verify the different skills acquired in a student, the continuous learning 
assessments are (as appropriately) performed through:  

(a) Oral Learning Assessments 
(b) Written Learning Assessments 
(c) Demonstrative Learning Assessments 
 
The end-semester final examination shall have learning assessments from the following 
perspectives with respect to all courses:  
 
(a) Evaluation with respect to knowledge 
(b) Evaluation with respect to Understanding 
(c) Evaluation with respect to skill 
(d) Evaluation with respect to Applications and/or 
(e) Higher Order Thinking Skills  
 
a. The learning assessment weightage in percentages for every course is provided 

for each course in the respective course syllabus, and follows the template: 
 

 
Bloom’s 
Level of 
Thinking 

Continuous Learning Assessment (50% weightage) Final 
Examination 

(50% 
weightage) 

CLA-1  
(10%) 

CLA-2  
(15%) 

CLA-3  
(15%) CLA-4 

(10%) 
Theory Practice Theory Practice Theory Practice Theory Practice 

Level 1 Remember % % % % % % % % % Understand 
Level 2 Apply % % % % % % % % % Analyze 
Level 3 Evaluate % % % % % % % % % Create 
 Total 100 % 100 % 100 % 100 % 100 % 
 
Note : For a Pure Theory Course, the Practice Part would be zero and similarly for a 
Pure Practice Course, the theory part would be appropriately zero.  
 

(a) The ratio between Continuous Learning Assessments and Final Examinations for 
all courses is 50:50.  

(b) A student should definitely attend the Final Examination to be eligible to Pass the 
course. 
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(c) For a student to PASS in a course, a student has to score a minimum of 50 
marks aggregate. 

(d) For the Theory Part of a course or a pure theory course; Continuous 
Assessments CLA-1 (normally in two learning units / modules or as prescribed by 
the Course Coordinator), CLA-2 (in two learning units / modules not covered in 
CLA-1 or as prescribed by the Course Coordinator) and CLA-3 (in all the five 
learning units / modules) are generally conducted as Written Tests of duration 
100 minutes, 100 minutes and 180 minutes respectively each and the final 
examination is conducted for 180 minutes. 

(e) For the Practice Part of a course or a pure Practice course; Continuous Learning 
Assessments CLA-1, CLA-2 and CLA-3 are generally conducted at periodic 
intervals, and for certain courses that needs learning verification of oral and skill 
demonstrative abilities, there would be appropriate oral tests and tests for 
demonstrations respectively.  

 

(f) CLA-4 is generally a combination from among one or more of these options:  
 

 

Assignments Surprise Tests Seminars Multiple Choice 
Quizzes 

Tech. Talks Field Visits Self-Study NPTEL/MOOC/Swayam 
Mini-Projects Case-Study Group Activities Online Certifications 
Presentations Debates Conference Papers Group Discussions 
 
(g) Student learning from the theory and practice portions in a course shall be 

assessed separately for 100 marks each and consolidated by assigning a 
weightage of 50% for theory component and 50% for practical component. 
Grading shall be done for this consolidated mark.  

(h) For the Practice Part (Laboratory/Practical) of a course or a pure Practice 
(Laboratory/Practical) course; due weightage for carrying out experiments, such 
as observations, collection of data, analysis, interpretation of results, inferences 
and also timely submission of record work done would all carry due weightage 
based on the type of laboratories and the course and constitute the CLA-1, CLA-
2, CLA-3. The nature of the end semester final examination shall be informed to 
the students at the commencement of the course. 

(i) The Final examination (both theory and practice(Laboratory/Practicals)) would 
be conducted only after the last working day of the semester.  

(j) Final Semester Project Work: The projects undertaken as far as possible should 
be socially relevant and product oriented. B.Tech. projects can be carried out by 
individual students or by a group of students with a maximum of five students in 
a group.  

(k) The assessment method for the project work consists of in-semester and end 
semester evaluations as detailed below:  
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Continuous Learning Assessment  

(50% weightage) 
Final Evaluation  
(50% weightage) 

Review – 1 Review – 2 Review – 3 Project 
Report Viva-Voce 

Project Work / 
Full Internship 5 % 20 % 25 % 20 % 30 % 

 
 
R 9.3 Whenever there is a deviation from procedures stated under 15.3, as 
warranted by the unique nature of the course, the same will be specified by the 
concerned Course Coordinator and approved by the Director (Eng. & Tech.).  
 
R.10.0  Re-appearing for Examination 
(a) Students who have secured ‘F’(Fail)/’Ab’ (Absent) grade in a particular course 

can reappear when the end semester examination for that course is again 
conducted provided they satisfy other eligibility conditions such as lack of 
attendance overcome by attending Compensatory courses and minimum credit 
/ appearance in end semester examinations requirements,  

(b) Temporary withdrawal from the programme and Discipline.  
(c) For the first two attempts, the internal marks obtained in the first attempt will 

only be considered and it will be combined with the marks obtained in the end 
semester examinations for the award of appropriate grade.  

(d) The first attempt is that which corresponds to the first registration for the 
course. If a student gets ‘F’ or ‘Ab’ in an attempt that is treated as an attempt.  

(e) However, if a student obtains ‘F’(Fail)/’Ab’ (Absent) grade in a course in the 
first two attempts, from the third attempt onwards, full weightage (100%) shall 
be assigned to marks scored in the end semester examinations and the 
internal assessment marks they have scored during the regular course of study 
will be ignored.  

(f) If a student obtains “F” grade or “Ab” grade or “I” grade in a course for which 
only internal assessment is applicable like (i) Seminars (ii) Industrial training 
(iii) and other notified courses from time to time he/she should register for 
compensatory courses for such courses and earn the internal marks as he/she 
would have earned normally.  

(g) Similarly, for project work, if a student gets a ‘F’ or ‘Ab’ or ‘I’ grade he/she 
should register under compensatory course, earn marks for reviews and 
project report as applicable and then appear for the final viva. Under the 
compensatory course the student shall choose a new project topic (other than 
the one he/she had been associated with earlier) under the guidance of the 
allotted faculty member.  
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(h) If a course has both theory and practical component, then the student shall 
appear in the end semester examinations of both the theory and practical 
components.  

(i) All applicable fees charged for the purpose of examination will apply for 
re‐appearance courses as well.  
 

R.11.0   Course Wise Grading of Students  
R 11.1 Letter Grades and Grade Points (GP) Based on the aggregate of marks 

obtained through internal assessment and external assessment, each student 
is awarded a final letter grade at the end of the semester, in each Course. 
The letter grades and the corresponding grade points, as recommended by 
UGC, are as follows:  
 

Letter Grade Grade Points Mark Range 
O     (Outstanding) 10 91 - 100 
A+   (Excellent) 9 81 – 90 
A     (Very Good) 8 71 - 80 
B+   (Good) 7 61 - 70 
B     (Above Average) 6 56 - 60 
C     (Average) 5 50 - 55 

F     (Fail) 0 
<50   

Failure due to insufficient 
marks in the course 

Ab   (Absent) 0 Failure due to non-
appearance in examination 

I      (Incomplete) 0 Failure due to insufficient 
attendance in the course. 

 
R 11.2 A student is considered to have successfully completed a course and earned 

the credits if he / she secured a letter grade other than F or Ab or I in that 
course. A letter grade F or Ab or I in any course implies a failure in that 
course.  

 
R 11.3 A course successfully completed cannot be repeated.  

R.12.0   Method of Awarding Letter Grades  

R 12.1 The internal marks awarded to the students are first normalized and 
combined with the normalized marks of end semester examination. 
Subsequently letter grades are awarded for the normalized marks as 
indicated in the table under section R16.1: The detailed methodology of 
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normalization of internal marks as well as marks in the end-semester final 
examinations shall be formulated by the Controller of Examinations.  

 
R 12.2 To pass in a course with earnable credits a student has to score a minimum 

of 50% of the total normalized marks secured in both the internal and end 
semester examination. Grades Ab and I will be as per R. 16.1  
 
 

R.13.0  Declaration of Results  
R 13.1 Normalized marks are referred to the Result Passing Board for the finalization 

of results. Controller of Examinations assigns letter grades and announces the 
results.  

 
R 13.2 The Ab / I grade once awarded stays in the record of the student and is deleted 

when he/she completes the course successfully later The grade acquired by 
the student will be indicated in the grade card of the appropriate academic year 
with an indication of the month and the year of passing of that course.  

 
R 13.3 ‘F’ grade obtained by a student will be deleted in the grade card once that 

course is successfully completed. The pass grade acquired by the student will 
be indicated in the grade card of the appropriate year with an indication of the 
month and the year of passing. The CGPA will be accordingly revised.  
 

 
R.14.0   Re-view of answer scripts 
In case any student feels aggrieved on the final outcome of the learning assessment in 
any course, the student shall apply to the Controller of Examinations, along with the 
prescribed fee, for the review of end semester examination answer script, within the 
stipulated time after the announcement of the results of the examinations. The 
Controller of Examinations shall facilitate the review of the answer script jointly to be 
carried out by the student and the faculty detailed for this purpose. If any discrepancy is 
noticed during review the same shall be rectified and the originally awarded grade 
accordingly amended.  

R.15.0   Grade Card 

R 15.1 The grade card issued by the Controller of Examinations to each student, 
after the announcement of the results will contain the following:  
 

(a) The credits for each course registered for that semester. 
 

(b) The letter grade obtained in each course  
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(c) The attendance code in each course  
 
(d) The total number of credits earned by the student up to the end of that 

semester in each of the course categories  
 
(e) The Cumulative Grade Point Average (CGPA) of all the courses taken from 

the I semester onwards for regular students and from III semester onwards 
for lateral entry students. For lateral entry students, the grades awarded in the 
bridge courses shall also be taken into consideration.  

 
R 15.2 Computation of Semester Grade Point Average (SGPA) and Cumulative 

Grade Point Average (CGPA)  
(a) SGPA will be calculated according to the formula: =

 ∑ ×( )
∑  

Where  = credit for the  course, ( ) = the grade point obtained 
for the  course (refer R.5.0),  = total number of courses and the 
sum is over all the courses taken in that semester, including those in 
which the student has secured F grades.  

(b) CGPA (Cumulative Grade Point Average) is calculated using: =
 ∑ ×( )

∑  
where  = Sum of credits in  semester, ( )  = Semester Grade 
Point Average earned in  semester and  = number of semesters 
and the sum is over all the semesters under consideration.  

(c) The SGPA and CGPA shall be rounded off to 2 decimal points 
and reported in the transcripts.  
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R 15.3 Class/Distinction will be awarded to the students after they successfully 

complete the B.Tech. programme as per the norms stipulated in the following 
table:  

 
Regular Student: 
 

Category CGPA 
(From I ‐ VIII semesters 
including bridge courses) 

Class / Distinction 

Students who 
successfully complete the 
B.Tech. programme within 

the time duration of 8 
semesters (R.4.1) 

≥ 5.0 &< 5.5 Pass 
≥ 5.5 &< 6.0 Second Class 
≥ 6.0 &< 8.0 First Class 

≥ 8.0 
(without ‘Ab’ or ‘F’ or ‘I’ or 

‘temporary withdrawal’ in any 
Semester) 

First Class with 
Distinction 

≥ 8.0 
(with ‘Ab’ or ‘F’ or ‘I’ in any 

Semester but obtained pass 
grade (‘O’ to ‘P’) 
subsequently) 

First Class 

Students who cannot 
complete the  

B.Tech. program in 8 
semesters but complete it 

successfully within the 
time duration of 9 
semesters (R.4.1) 

≥ 5.0 &< 5.5 Pass 
≥ 5.5 &< 6.0 Second Class 

≥ 6.0 First Class 

Students who cannot 
complete the  

B.Tech. program in 9 
semesters but complete it 

successfully within the 
time duration of 12 
semesters (R.4.1)  

≥ 5.0 &< 5.5 Pass 
≥ 5.5 Second Class 
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Lateral Entry Student: 
 

Category CGPA 
(From III ‐ VIII semesters 
including bridge courses) 

Class / Distinction 

Students who 
successfully complete the 
B.Tech. programme within 

the time duration of 6 
semesters (R.4.1) 

≥ 5.0 &< 5.5 Pass 
≥ 5.5 &< 6.0 Second Class 
≥ 6.0 &< 8.0 First Class 

≥ 8.0 
(without ‘Ab’ or ‘F’ or ‘I’ or 

‘temporary withdrawal’ in any 
Semester) 

First Class with 
Distinction 

≥ 8.0 
(with ‘Ab’ or ‘F’ or ‘I’ in any 

Semester but obtained pass 
grade (‘O’ to ‘P’) 
subsequently) 

First Class 

Students who cannot 
complete the  

B.Tech. program in 6 
semesters but complete it 

successfully within the 
time duration of 7 
semesters (R.4.1) 

≥ 5.0 &< 5.5 Pass 
≥ 5.5 &< 6.0 Second Class 

≥ 6.0 First Class 

Students who cannot 
complete the  

B.Tech. program in 7 
semesters but complete it 

successfully within the 
time duration of 10 
semesters (R.4.1)  

≥ 5.0 &< 5.5 Pass 
≥ 5.5 Second Class 

 
R.16.0  Academic Dishonesty 
When a student is found responsible for a violation of the SRMIST code of conduct 
pertaining to academic dishonesty (Malpractice in Examinations), the Office of 
Controller of Examinations will initiate action based on the pre-approved procedures. 
Appropriate penalty or punishment will be awarded to the student and communication 
sent to the concerned Head of the Department. The matter will be informed to the 
students parents duly. 
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R.17.0   Eligibility for Award of the B.Tech. Degree  

A student shall be declared to be eligible for the award of the B.Tech degree, if he/she 
has 

 
(a) Registered and successfully completed the courses and projects as per the 

curriculum and obtaining an aggregate of learning credit totalling 160. 
(b) Successfully acquired the required learning credits as specified in the 

curriculum corresponding to the branch of his/her study within the stipulated 
time duration.  

(c) No disciplinary action is pending against him/her. 
 
 

R.18.0   Eligibility for Award of the Minor Certificate : 
A student to become eligible for the Award of the Minor Certificate in the chosen area of 
specialization, he/she has to acquire an additional of 20 credits in the chosen Minor 
subject area, over and above the credits required for the award of the B. Tech Degree 
 
R.19.0   Change of Regulations 
R 19.1 Any regulation can be modified by the Academic Council of SRMIST.  
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18. B.Tech. in Computer Science and Engineering with 
Specialization in Internet of Things 

 

18. (a) Mission of the Department 
 

Mission Stmt - 1 To impart knowledge in cutting edge Computer Science and Engineering technologies in par with industrial standards. 

Mission Stmt - 2 
To collaborate with renowned academic institutions to uplift innovative research and development in Computer Science and 
Engineering and its allied fields to serve the needs of society 

Mission Stmt - 3 
To demonstrate strong communication skills and possess the ability to design computing systems individually as well as part of a 
multidisciplinary teams. 

Mission Stmt - 4 To instill societal, safety, cultural, environmental, and ethical responsibilities in all professional activities 

Mission Stmt - 5 
To produce successful Computer Science and Engineering graduates with personal and professional responsibilities and commitment 
to lifelong learning 

 

18. (b) Program Educational Objectives (PEO)  
 

PEO - 1  
Graduates will be able to perform in technical/managerial roles ranging from design, development, problem solving to production support in 
software industries and R&D sectors.  

PEO - 2  Graduates will be able to successfully pursue higher education in reputed institutions.  

PEO - 3  
Graduates will have the ability to adapt, contribute and innovate new technologies and systems in the key domains of Computer Science and 
Engineering.  

PEO - 4  
Graduates will be ethically and socially responsible solution providers and entrepreneurs in Computer Science and other engineering 
disciplines.  

PEO - 5 Graduates will possess skills to design computing systems based on Internet of Things 

PEO - 6 Graduates will  havethe ability to develop tools incorporating the skills acquired in Internet of Things domain. 
 

18. (c) Mission of the Department to Program Educational Objectives (PEO) Mapping  
 

 Mission Stmt. - 1 Mission Stmt. - 2 Mission Stmt. - 3 Mission Stmt. - 4 Mission Stmt. - 5 

PEO - 1 H H H H H 
PEO - 2 L H H H H 

PEO - 3 H H M L H 
PEO - 4 M H M H H 

PEO - 5  H H H H H 

PEO - 6  H H H H H 
H – High Correlation, M – Medium Correlation, L – Low Correlation  
 

18. (d) Mapping Program Educational Objectives (PEO) to Program Learning Outcomes 
(PLO) 

 

 Program Learning Outcomes (PLO) 

 Graduate Attributes (GA) 
Program Specific 
Outcomes (PSO) 
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PEO - 1 H H H H H H H H H H H H H H H 

PEO - 2 H H H H H L L H L H L H H H H 
PEO - 3 H H H H H L L L L L H H H H H 

PEO - 4 H H H H H H H H H H H H H H H 

PEO - 5 H L L H H L L L L L H H H H H 
PEO - 6 L L L L H L L L L L H H H H H 
H – High Correlation, M – Medium Correlation, L – Low Correlation 

 
PSO – Program Specific Outcomes (PSO) 
PSO - 1  Ability to Utilize Hardware / Core CS Principles 

PSO - 2  Ability to Create Software & Programming 

PSO - 3  Ability to Develop Internet of Things based systems  
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18. (e) Program Structure: B.Tech. in Computer Science and Engineering with Specialization in 
Internet of Things 

 

 1.  Humanities & Social Sciences     
 including Management Courses (H)     

Course Course Hours/ Week  

Code Title L T P C 
18LEH101J English 2 0 2 3 

18LEH102J Chinese     

18LEH103J  French     
18LEH104J  German 2 0 2 3 
18LEH105J  Japanese     

18LEH106J Korean     

18PDH101T General Aptitude 0 0 2 1 
18PDH102T Management Principles for Engineers 2 0 0 2 
18PDH103T Social Engineering 2 0 0 2 

18PDH201T Employability Skills & Practices 0 0 2 1 
 Total Learning Credits    12 

 
 

 

 2.  Basic Science Courses (B)     

Course Course Hours/ Week  

Code Title L T P C 
18PYB103J Physics: Semiconductor Physics 3 1 2 5 
18CYB101J Chemistry 3 1 2 5 

18MAB101T Calculus and Linear Algebra  3 1 0 4 

18MAB102T Advanced Calculus and Complex Analysis 3 1 0 4 
18MAB201T Transforms and Boundary Value Problems 3 1 0 4 
18MAB204T Probability and Queueing Theory 3 1 0 4 

18MAB302T Discrete Mathematics for Engineers 3 1 0 4 

18BTB101T Biology 2 0 0 2 

 Total Learning Credits    32 
 
 

 

 4. Professional Core Courses (C)     

Course Course Hours/ Week  

Code Title L T P C 

18CSC201J Data Structures and Algorithms 3 0 2 4 
18CSC202J Object Oriented Design and Programming 3 0 2 4 

18CSC203J Computer Organization and Architecture 3 0 2 4 

18CSC204J Design and Analysis of Algorithms 3 0 2 4 
18CSC205J Operating Systems 3 0 2 4 

18CSC206J Software Engineering and Project Management 3 0 2 4 
18CSC207J Advanced Programming Practice  3 0 2 4 

18CSC301T Formal Language and Automata 3 0 0 3 
18CSC302J Computer Networks 3 0 2 4 

18CSC303J Database Management Systems 3 0 2 4 

18CSC304J Compiler Design 3 0 2 4 
18CSC305J Artificial Intelligence 3 0 2 4 

18CSC350T Comprehension 0 1 0 1 

18CSC208L Competitive Professional Skills-I 0 0 2 1 
18CSC306L Competitive Professional Skills-II 0 0 2 1 

18CSC307L Competitive Professional Skills-III 0 0 2 1 
 Total Learning Credits    51 

 
 

 

 3. Engineering Science Courses (S)     

Course Course Hours/ Week  

Code Title L T P C 

18MES101L Engineering Graphics and Design 1 0 4 3 

18EES101J Basic Electrical and Electronics Engineering 3 1 2 5 
18MES103L Civil and Mechanical Engineering Workshop 1 0 4 3 

18CSS101J Programming for Problem Solving 3 0 4 5 

18CSS201J Analog and Digital Electronics 3 0 2 4 
18CSS202J Computer Communications 2 0 2 3 

 Total Learning Credits    23 
 
 

 

 5. Professional Elective Courses (E)     
 (Any 6 Elective Courses)     

Course Course 
Hours/ 
Week 

 

Code Title L T P C 

18CSE377T Data Centric Networks 3 0 0 3 

18CSE345T Internet of Things  Architecture and Protocols 3 0 0 3 
18CSE392T Machine Learning-I 3 0 0 3 
18CSE388T Artificial Neural Networks 3 0 0 3 

18CSE346T Network Programming 3 0 0 3 
18CSE451T Wireless Sensor Networks 3 0 0 3 

18CSE456T Software Defined Networks 3 0 0 3 

18CSE445T Internet of Things Security  3 0 0 3 
18CSE458T Wireless and Mobile Communication  3 0 0 3 

18CSE446T Advanced Database Systems 3 0 0 3 

18CSE447T Edge Computing  3 0 0 3 
18CSE448T Energy Management for Internet of Things 

devices  
3 0 0 3 

18CSE490T Big Data Visualization 3 0 0 3 

 Total Learning Credits    18 
 
 

 

 6. Open Elective Courses (O)     

Course Course Hours/ Week  

Code Title L T P C 

18CSO101T IT Infrastructure Management 3 0 0 3 

18CSO102T Mobile Application Development 3 0 0 3 

18CSO103T System Modeling and Simulation  3 0 0 3 

18CSO104T Free and Open Source Softwares 3 0 0 3 

18CSO105T Android Development 3 0 0 3 

18CSO106T Data Analysis using Open Source Tool 3 0 0 3 

18CSO107T IOS Development 3 0 0 3 

 Total Learning Credits    12 
 
 

 

 7. Project Work, Seminar, Internship In      
 Industry / Higher Technical Institutions (P)     

Course Course Hours/ Week  

Code Title L T P C 

18CSP101L Massive Open Online Course - I 

0 0 2 1 18CSP102L Industrial Training-I 
18CSP103L Seminar - I 

18CSP104L Massive Open Online Course - II 

0 0 2 1 18CSP105L Industrial Training-II 
18CSP106L Seminar - II 
18CSP107L Minor Project 

0 0 6 3 
18CSP108L Internship (4-6 weeks) 

18CSP109L Project 
0 0 20 10 

18CSP110L Semester Internship 
 Total Learning Credits    15 

 

 

 

 8. Mandatory Courses (M)     

Code Course  Title L T P C 
18PDM101L Professional Skills and Practices 0 0 2 0 

18PDM201L Competencies in Social Skills 
0 0 2 0 

18PDM203L Entrepreneurial Skill Development 
18PDM202L Critical and Creative Thinking Skills 

0 0 2 0 
18PDM204L Business Basics for Entrepreneurs 

18PDM301L Analytical and Logical Thinking Skills 
0 0 2 0 

18PDM302L Entrepreneurship Management 
18LEM101T Constitution of India 1 0 0 0 

18LEM102J Value Education 1 0 1 0 
18GNM101L Physical and Mental Health using Yoga 0 0 2 0 

18GNM102L NSS  

0 0 2 0 18GNM103L NCC 
18GNM104L NSO 

18LEM109T Indian Traditional Knowledge 1 0 0 0 
 

 
 
 

 

 8.  Mandatory Courses (M)     

Course Course Hours/ Week  
Code Title L T P C 

18LEM110L Indian Art Form 0 0 2 0 

18CYM101T Environmental Science 1 0 0 0 
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18. (f) Program Articulation: B.Tech. in Computer Science and Engineering with Specialization 
in Internet of Things 

 

  Program Learning Outcomes (PLO) 

  Graduate Attributes PSO 

Course 
Code 

Course Name 
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18CSS101J Programming for Problem Solving H H M M H L L M H M L H L H H 

18CSC201J Data Structures and Algorithms H H H H M L L M H M M H L H H 

18CSC202J Object Oriented Design and Programming H H H H H M L M H H M H L H H 

18CSC203J Computer Organization and Architecture H M H M L L L M L L L M H M M 

18CSC204J Design and Analysis of Algorithms H H H H M M L M M M M H L H H 

18CSC205J Operating Systems H H H H H M L M H M M H H H M 

18CSC206J Software Engineering and Project Management H H H H H H H H H H H H L H M 

18CSC207J Advanced Programming Practice  H H M M H L L M H M L H L H H 

18CSC301T Formal Language and Automata H H H H L L L L M M L H H H H 

18CSC302J Computer Networks H H H H H M L M H M M H H H M 

18CSC303J Database Management Systems H H H H H M L M H M M H H H M 

18CSC304J Compiler Design H H H H M L L L M M L H H H H 
18CSC305J Artificial Intelligence H H H H M M L L M M L H H H H 

18CSC208L Competitive Professional Skills-I H H H H H L L M H H M H H H H 

18CSC306L Competitive Professional Skills-II H H H H H L L M H H M H H H H 
18CSC307L Competitive Professional Skills-III H H H H H L L M H H M H H H H 
18CSE377T Data Centric Networks H H H H H M M M H H M H H H H 

18CSE345T Internet of Things  Architecture and Protocols H H H H H M H H M H H M H H H 

18CSE392T Machine Learning-I H H H M H M L M H M L H L H H 
18CSE388T Artificial Neural Networks H H H M H M L M H M L H L H H 
18CSE346T Network Programming H H H H H M M M M H H H H H H 

18CSE347T Cloud Computing and Architecture  H H H H H M H H M H H M H H H 
18CSE451T Wireless Sensor Networks H H H H M M M M M H L H H H H 

18CSE456T Software Defined Networks H H H H H M M M M H M H H H H 

18CSE445T Internet of Things Security  H H H H H M M H H H M H H H H 
18CSE458T Wireless and Mobile Communication  H H H H M H H H M H M H H H H 
18CSE446T Advanced Database Systems H H H H H H H H H H H H H H H 

18CSE447T Edge Computing  H H H H H H H H H H H H H H H 

18CSE448T Energy Management for Internet of Things Devices  H H H H H H H H M H M H H H H 
18CSE449T Data Analysis and Visualization M H H H H M M H H H H H M H H 

18CSP101L Massive Open Online Course - I H M M M M M M M H H H M H H H 

18CSP102L Industrial Training-I H M M M M M M M H H H M H H H 

18CSP103L Seminar - I H M M M M M M M H H H M H H H 

18CSP104L Massive Open Online Course - II H M M M M M M M H H H M H H H 

18CSP105L Industrial Training-II H M M M M M M M H H H M H H H 

18CSP106L Seminar - II H M M M M M M M H H H M H H H 

18CSP107L Minor Project H H H H H M M H H H H H H M M 

18CSP108L Internship (4-6 weeks) H H H H H M M H H H H H H M M 

18CSP109L Project H H H H H M M H H H H H H M M 

18CSP110L Semester Internship H H H H H M M H H H H H H M M 

 Program Average H H M H M L M L M M M H M M M 
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18. (g) Implementation Plan: B.Tech. in Computer Science and Engineering with Specialization 
in Internet of Things 

 

 

 Semester - I     

Code Course Title 
Hours/ Week 

C 
L T P 

18LEH101J English 2 0 2 3 
18MAB101T Calculus and Linear Algebra  3 1 0 4 
18PYB103J Physics: Semiconductor Physics 3 1 2 5 

18MES101L Engineering Graphics and Design 1 0 4 3 

18EES101J Basic Electrical and Electronics Engineering 3 1 2 5 
18PDM101L Professional Skills and Practices 0 0 2 0 
18LEM101T Constitution of India 1 0 0 0 

18GNM101L Physical and Mental Health using Yoga 0 0 2 0 

 Total Learning Credits    20 
 
 

 

 Semester - II     

Code Course Title 
Hours/ Week 

C 
L T P 

18LEH10XJ Chinese / French / German / Japanese/ Korean 2  0 2 3 
18MAB102T Advanced Calculus and Complex Analysis 3 1 0 4 
18CYB101J Chemistry 3 1 2 5 

18CSS101J Programming for Problem Solving 3 0 4 5 

18MES103L Civil and Mechanical Engineering Workshop 1 0 4 3 
18PDH101T General Aptitude 0 0 2 1 
18LEM102J Value Education 1 0 1 0 

18GNM102L NSS  

0 0 2 0 18GNM103L NCC 
18GNM104L NSO 

 Total Learning Credits    21 
 

 

 Semester - III     

Code Course Title 
Hours/ Week 

C L T P 
18MAB201T Transforms and Boundary Value Problems 3 1 0 4 
18BTB101T Biology 2 0 0 2 

18CSS201J Analog and Digital Electronics 3 0 2 4 

18CSC201J Data Structures and Algorithms 3 0 2 4 
18CSC202J Object Oriented Design and Programming 3 0 2 4 

18CSC203J Computer Organization and Architecture 3 0 2 4 
18PDH102T Management Principles for Engineers 2 0 0 2 

18PDM201L Competencies in Social Skills 
0 0 2 0 

18PDM203L Entrepreneurial Skill Development 

 Total Learning Credits    24 
 
 

 

 Semester - IV     

Code Course Title 
Hours/ Week 

C L T P 
18MAB204T Probability and Queueing Theory 3 1 0 4 
18CSS202J Computer Communications 2 0 2 3 

18CSC204J Design and Analysis of Algorithms 3 0 2 4 

18CSC205J Operating Systems 3 0 2 4 

18CSC206J 
Software Engineering and Project 
Management 

3 0 2 4 

18CSC207J Advanced Programming Practice  3 0 2 4 

18CSC208L Competitive Professional Skills-I 0 0 2 1 
18PDH103T Social Engineering 2 0 0 2 

18PDM202L Critical and Creative Thinking Skills 
0 0 2 0 

18PDM204L Business Basics for Entrepreneurs 
18CYM101T Environmental Science 1 0 0 0 

 Total Learning Credits    26 
 
 

 

 Semester - V     

Code Course Title 
Hours/ Week 

C 
L T P 

18MAB302T Discrete Mathematics for Engineers 3 1 0 4 

18CSC301T Formal Language and Automata 3 0 0 3 

18CSC302J Computer Networks 3 0 2 4 
18CSC306L Competitive Professional Skills-II 0 0 2 1 

 Professional Elective – 1 3 0 0 3 

 Professional Elective – 2 3 0 0 3 

 Open Elective – 1 3 0 0 3 
18CSP101L Massive Open Online Course - I 

0 0 2 1 18CSP102L Industrial Training-I 

18CSP103L Seminar - I 
18PDM301L Analytical and Logical Thinking Skills 

0 0 2 0 
18PDM302L Entrepreneurship Management 

18LEM109T Indian Traditional Knowledge 1 0 0 0 
 Total Learning Credits    22 

 
 

 

 Semester - VI     

Code Course Title 
Hours/ Week 

C 
L T P 

18CSC303J Database Management Systems 3 0 2 4 

18CSC304J Compiler Design 3 0 2 4 

18CSC305J Artificial Intelligence 3 0 2 4 
18CSC350T Comprehension 0 1 0 1 

18CSC307L Competitive Professional Skills-III 0 0 2 1 

 Professional Elective – 3 3 0 0 3 

 Professional Elective – 4 3 0 0 3 
 Open Elective – 2 3 0 0 3 

18CSP104L Massive Open Online Course - II 

0 0 2 1 18CSP105L Industrial Training-II 
18CSP106L Seminar - II 

18PDH201T Employability Skills and Practices 0 0 2 1 

18LEM110L Indian Art Form 0 0 2 0 
 Total Learning Credits    25 

 
 

 

 Semester - VII     

Code Course Title 
Hours/ Week 

C 
L T P 

 Professional Elective – 5 3 0 0 3 
 Professional Elective – 6 3 0 0 3 

 Open Elective – 3 3 0 0 3 
18CSP107L Minor Project 

0 0 6 3 
18CSP108L Internship (4-6 weeks) 

 Total Learning Credits    12 
 
 

 

 Semester - VIII     

Code Course Title 
Hours/ Week 

C 
L T P 

18CSP109L Project 
0 0 20 10 

18CSP110L Semester Internship 

      
      
      
      

 Total Learning Credits    10 
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�(*"X�J�4NCU5/EF5/6LG5M230C/1NCLE2N61/NO/K0ME20C/V2OO5M56E20C/5RL0E2N61/ @/<j/<?/� ]/ =/ k/ ]/ ]/ ]/ ]/ ]/ =/ ]/ ]/ l/ ]/ ]/ ]/
�(*"Y�J�4NCU5/EF5/KMNSC5G1/6LG5M230CCT/26/1325635/06V/56P2655M26P// @/<j/<?/� l/ ]/ l/ ]/ ]/ ]/ ]/ ]/ l/ ]/ ]/ l/ ]/ ]/ ]/
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���	������
�!� ��� ��� ��� ��� ���

�"��
�(*"��=5EFNV/NO/k501E/4RL0M51/o/pLMU5/O2EE26Pi//m2M1E/06V/l2PF5M/NMV5M/V2OO5M56351i/ BLG5M230C/n2OO5M56E20E2N6i/

BLG5M230C/1NCLE2N61/ONM/NMV260MT/V2OO5M56E20C/
5RL0E2N61i/

BLG5M230C/1NCLE2N61/ONM/K0ME20C/V2OO5M56E20C/
5RL0E2N61i/

�(*"��m2EE26P/0/1EM02PFE/C265i/
mNM\0MV/V2OO5M56351/06V/S03̂\0MV/
V2OO5M56351i/

B5\EN6q1/ONM\0MV/V2OO5M5635/ONMGLC05/EN/
3NGKLE5/O2M1E/06V/F2PF5M/NMV5M/V5M2U0E2U51i/

4NCLE2N6/ST/A0TCNMq1/15M251/G5EFNVi/
pC0112O230E2N6/NO/K0ME20C/V2OO5M56E20C/
5RL0E2N61i/

�"��
�(*"��m2EE26P/0/K0M0SNC0i// p56EM0C/n2OO5M56351i/

B5\EN6q1/S03̂\0MV/V2OO5M56351/ONMGLC05/EN/
3NGKLE5/O2M1E/06V/F2PF5M/NMV5M/V5M2U0E2U51i/

4NCLE2N61/NO/m2M1E/NMV5M/12GLCE065NL1/
V2OO5M56E20C/5RL0E2N61/ST/A0TCNMq1/15M251/
G5EFNVi/

4NCLE2N6/NO/WCC2KE23/WRL0E2N61i/

�(*"��
p0C3LC0E2N6/NO/EF5/1LG/NO/EF5/1RL0M51/NO/
EF5/M512VL0C1/NO/1EM02PFE/C265/06V/K0M0SNC0i/

rK5M0ENM1o/s5C0E2N61/S5E\556/EF5/
NK5M0ENM1i/

tMNSC5G1/ST/B5\EN6q1/ONM\0MV/06V/
S03̂\0MV/V2OO5M56351/ONMGLC05i/

WLC5Mq1/G5EFNVi/
4NCLE2N6/NO/k0KC035/WRL0E2N61/ST/
k52SG066q1/uE5M0E2U5/KMN3511i/

�"8�

�(*"��
4NCLE2N6/NO/>CP5SM023/06V/AM061356V56E0C/
5RL0E2N61i/

u6E5MKNC0E2N6/o/B5\EN6]vM5PNMT/mNM\0MV/
u6E5MKNC0E2N6/ONMGLC05i/

>KKC230E2N61/NO/B5\EN6q1/ONM\0MV/V2OO5M5635/
ONMGLC05/EN/3NGKLE5/O2M1E/06V/F2PF5M/NMV5M/
V5M2U0E2U51i/

>KKC230E2N61/NO/WLC5Mq1/G5EFNVi/
4NCLE2N6/NO/k0KC035/WRL0E2N61/ST/
k52SG066q1/uE5M0E2U5/KMN3511i/

�(*"��B5\EN6]s0KF1N6/G5EFNVi/
u6E5MKNC0E2N6/o/B5\EN6]vM5PNMT/.03̂\0MV/
u6E5MKNC0E2N6/ONMGLC05i/

>KKC230E2N61/NO/B5\EN6q1/S03̂\0MV/
V2OO5M5635/ONMGLC05/EN/3NGKLE5/O2M1E/06V/
F2PF5M/NMV5M/V5M2U0E2U51i/

uGKMNU5V/WLC5Mq1/G5EFNVi/ 4NCLE2N6/NO/tN211N6/WRL0E2N61i/

�"9�
�(*"��

tMNSC5G/1NCU26P/L126P/ELENM20C/1F55E/;i/ tMNSC5G/1NCU26P/L126P/ELENM20C/1F55E/wi/ tMNSC5G/1NCU26P/L126P/ELENM20C/1F55E/xi/
tMNSC5G/1NCU26P/L126P/ELENM20C/1F55E/;?i/
=NV2O25V/WLC5Mq1/G5EFNV/

tMNSC5G/1NCU26P/L126P/ELENM20C/1F55E/;yi/
�(*"��
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�%&"��'()*+,(-./0*,1-2/3.2/(,)/3445(+3,(-.)6/
722(,(-.35/48-95*0)/:)(.;/<*=,-.>?8*;-8@/
A-8=382/B.,*84-53,(-./C-80:53*6/

722(,(-.35/48-95*0)///C-8/<*=,-.D)/C-8=382/
C-80:53*/,-/+-04:,*/,1*/3445(+3,(-./
48-95*0)6/

7445(+3,(-.)/-C/B048-E*2/3.2/F-2(C(*2/
G:5*8D)/0*,1-26/

H8-95*0)/C-8/H-())-./GI:3,(-.)6/

�%&"��H8-95*0)/:)(.;/9()*+,(-./0*,1-26/
722(,(-.35/48-95*0)/:)(.;/<*=,-.>?8*;-8@/
'3+J=382/B.,*84-53,(-./C-80:53*6/

722(,(-.35/48-95*0)///C-8/<*=,-.D)/
93+J=382/C-80:53*/,-/+-04:,*/,1*/
3445(+3,(-./48-95*0)6/

K:.;*>L:,,3/0*,1-2/-C/C-:8,1/-82*86/ 722(,(-.35/48-95*0)/C-8/H-())-./GI:3,(-.)6/

�"M�
�%&"��K*;:53>A35)(/0*,1-26/ N(E(2*2/2(CC*8*.+*)6/ <:0*8(+35/B.,*;83,(-.6/

O-5:,(-./9@/K:.;*>L:,,3/0*,1-2/-C/C-:8,1/
-82*86/

O-5:,(-./-C/H3839-5(+/*I:3,(-.)6/

�%&"��H8-95*0)/:)(.;/C35)*/4-)(,(-./0*,1-26/ A-803,(-./-C/2(E(2*2/2(CC*8*.+*/,395*6/ P834*Q-(235/8:5*6/
722(,(-.35/48-95*0)/:)(.;/K:.;*>L:,,3/
0*,1-2/-C/C-:8,1/-82*86/

'*.2*8>O+10(2,/C-80:53/

�"R�
�%&"��

O-5:,(-./-C/)@),*0/-C/*I:3,(-.)/
N(8*+,/F*,1-2/>/?3:))/G5(0(.3,(-./0*,1-26/

H8-4*8,(*)/-C/N(E(2*2/2(CC*8*.+*)6/ O(04)-.D)/-.*/,1(82/8:5*6/ H8*2(+,-8>S-88*+,-8/F*,1-2)6/ '*.2*8>O+10(2,/C-80:53/

�%&"��
O-5:,(-./-C/)@),*0/-C/*I:3,(-.)/
N(8*+,/F*,1-2/T/?3:))>U-823./0*,1-26/

H8-4*8,(*)/-C/N(E(2*2/2(CC*8*.+*)6/ O(04)-.D)/,18**/*(;1,1/8:5*6/ F(5.*>P1-0)-./F*,1-26/ '*.2*8>O+10(2,/C-80:53/

�" �
�%&"��

H8-95*0/)-5E(.;/:)(.;/,:,-8(35/)1**,/V6/ H8-95*0/)-5E(.;/:)(.;/,:,-8(35/)1**,/W6/ H8-95*0/)-5E(.;/:)(.;/,:,-8(35/)1**,/X6/
H8-95*0/)-5E(.;/:)(.;/,:,-8(35/)1**,/YY6/
H8-95*0)/C-8/F(5.*>P1-0)-./F*,1-26/

H8-95*0/)-5E(.;/:)(.;/,:,-8(35/)1**,/YZ6/
�%&"��

�"[�
�%&"��

O-5:,(-./-C/)@),*0/-C/*I:3,(-.)/
B,*83,(E*/F*,1-2/T/?3:))>/U3+-9(/0*,1-26/

<*=,-.D)/N(E(2*2/2(CC*8*.+*/C-80:536/ F-8*/48-95*0)/:)(.;/P834*Q-(235/8:5*6/ 7445(+3,(-./-C/F(5.*>P1-0)-./F*,1-26/ S83.J><(+-5)-./C-80:536/

�%&"��H8-95*0)/:)(.;/?3:))>U3+-9(/0*,1-26/
H8-95*0)/9@/<*=,-.D)/N(E(2*2/2(CC*8*.+*/
C-80:536/

F-8*/48-95*0)/:)(.;/O(04)-.D)/-.*/,1(82/
8:5*6/

7230D)/'3)1C-8,1/0*,1-26/ S83.J><(+-5)-./C-80:536/

�"���

�%&"��
O-5:,(-./-C/)@),*0/-C/*I:3,(-.)/
B,*83,(E*/F*,1-2/T/?3:))>O*(235/0*,1-26/

722(,(-.35/48-95*0)/9@/<*=,-.D)/N(E(2*2/
2(CC*8*.+*/C-80:536//

F-8*/48-95*0)/:)(.;/O(04)-.D)/,18**/
*(;1,1/8:5*6/

H8-95*0)/:)(.;/7230D)/'3)1C-8,1/0*,1-26/S83.J><(+-5)-./C-80:536/

�%&"��H8-95*0)/:)(.;/?3:))>/O*(235/0*,1-26/ \3;83.;*D)/B.,*84-53,(-./C-80:536/
7445(+3,(-.)/-C/P834*Q-(235/8:5*/T/
O(04)-.D)/-.*/,1(82/8:5*/3.2/O(04)-.D)/
,18**/*(;1,1/8:5*)6/

7445(+3,(-./-C/7230D)/'3)1C-8,1/0*,1-26/O-5:,(-./-C/]@4*89-5(+/*I:3,(-.)6/

�"���

�%&"��H-=*8/0*,1-26/
H8-95*0)/9@/\3;83.;*D)/B.,*84-53,(-./
C-80:536/

7445(+3,(-./48-95*0)/C-8/P834*Q-(235/8:5*/T/
O(04)-.D)/-.*/,1(82/8:5*/3.2/O(04)-.D)/
,18**/*(;1,1/8:5*)6/

722(,(-.35/48-95*0)/C-8/F(5.*>P1-0)-./
F*,1-26/

O-5:,(-./-C/]@4*89-5(+/*I:3,(-.)/9@/Ĝ45(+(,/
C-80:536/

�%&"��A(.2(.;/G(;*./E35:*)/9@/4-=*8/0*,1-26// B.E*8)*/(.,*84-53,(-.6///
7445(+3,(-.)/48-95*0)/C-8/P834*Q-(235/8:5*/
T/O(04)-.D)/-.*/,1(82/8:5*/3.2/O(04)-.D)/
,18**/*(;1,1/8:5*)6/

722(,(-.35/48-95*0)/C-8/7230D)/'3)1/C-8,1/
F*,1-2/

F-8*/48-95*0)/(./]@4*89-5(+/*I:3,(-.)/
:)(.;/Ĝ45(+(,/C-80:536/

�"���

�%&"��H8-95*0/)-5E(.;/:)(.;/,:,-8(35/)1**,/_6/ H8-95*0/)-5E(.;/:)(.;/,:,-8(35/)1**,/̀6/ H8-95*0/)-5E(.;/:)(.;/,:,-8(35/)1**,/a6/ H8-95*0/)-5E(.;/:)(.;/,:,-8(35/)1**,/YV6/ H8-95*0/)-5E(.;/:)(.;/,:,-8(35/)1**,/YW6/

�%&"��
7445(+3,(-.)/-C/.:0*8(+35/,*+1.(I:*)/,-/
)-5E*/35;*983(+b/,83.)+*.2*.,35/3.2/
)(0:5,3.*-:)/*I:3,(-.)/

7445(+3,(-./-C///(.,*84-53,(-./C-8/C(.2(.;/
(.,*80*2(3,*/E35:*)/-C/3/=*55>J.-=./23,3/

7445(+3,(-.)/-C/<:0*8(+35/(.,*;83,(-.6/
7445(+3,(-.)/-C/-82(.38@/2(CC*8*.,(35/
*I:3,(-.6/

7445(+3,(-.)/-C/438,(35/2(CC*8*.,(35/*I:3,(-.6/

�

%����	����
����
�����

Y6c'6O6/?8*=35b/<:0*8(+35/F*,1-2)/(./*.;(.**8(.;/3.2/)+(*.+*b/L13..3/H:95()1*8)b/ZV.2/*2(,(-.b/VdYV/
V6cO6O6/O3),8@b/B.,8-2:+,-8@/F*,1-2)/-C/<:0*8(+35/7.35@)()b/H]Bb/Z,1/*2(,(-.b/VddW/
_6cG6/'353;:8:)30@b/S-04:,*8/e8(*.,*2/O,3,(),(+35/3.2/<:0*8(+35/F*,1-2)/T/P3,3/F+?83=/](556b/Vddd/

Z6cF6L6U3(.b/OKL/B@*.;38/3.2/K6\6U3(.b/<:0*8(+35/F*,1-2)/C-8/O+(*.,(C(+/3.2/G.;(.**8(.;/S-04:,3,(-.b/
f(5*@/G3),*8./\,26b/Z,1/*2(,(-.b/Vdd_/

W6cN86/F6L6/g*.J3,38303.b/<:0*8(+35/F*,1-2)/(./O+(*.+*/3.2/G.;(.**8(.;b/<3,(-.35/H:95()1(.;/S-6b/VddW/
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DE6FGE6HE6FIJKLJMIGINO6PQRO6PJKNNISO6TIJKLJMIGINUVWIJXXEYXT6 DE6ZGE6[E6PE6RSUI\]TIGO6̂̂QO6FI_GILO6\YL\]TIGVSS̀TEIYESN6 DE6ZGE6aE6bXUSN_IGIcINO6RdF̂RQ�
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�'("��̂ 1KK232/425-_2Be22/--pwI-C/D--wq.I- ÎodIIo- 2̂?A;B1@;2}23- .D02kB3100232D-u,-qoMskqo|s- a@@;14CB1>/5->K-,J1KB-u2015B235--

�"$�
�'("��I3C/515B>3-a?@;1K123L-=.-C?@;1K123- .=o-- 2̂4>D23- .D02kB3100232D-̂-qoMskqo|s5- ,N/4J3>/>A5-=>A/B235--

�'("��I3C/515B>3-a?@;1K123L-==-d=p-C?@;1K123-- MMo- ./4>D23- .D02kB3100232D-I-qoMskqo|s5- a5N/4J3>/>A5-=>A/B235-

��
7"O�

�'("��oC_-fL-̂2510/-C/D-M?@;2?2/B-jC;K-C/D-qA;;-
�C~2-u24B1K1235-A51/0-51?A;CB1>/-

oC_-�L-̂2510/-C/D-1?@;2?2/B-B3C/515B>3-C5-
C-5e1B4J-

oC_-iL-̂2510/-C/D-1?@;2?2/B--4>D2-
4>/~23B235-A51/0-;>014-0CB25-51?A;CB1>/-
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�Z�3.W1}+?~1�?:6.D1A*:I6.>	��������#�����	��]�������p��]�K?:6.6+?~W6+00�C:607W4*:1�Z�B.W13--+6K/50D1F.*2-//*����_�_]��_\]������y�	m���	��]�:--+6���6++6?+0,W->?� B.W1LW1B--=6D1<@3G<L|
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�3�"5�C��VI.9.W/*I>/*1G,1/EI*GH*1/,I0G.M*?,M*LGL/,I*GH*.,/0I.?*.,*/,-.,//0.,-*E0GQ9/L2*?,M*.I2*?EE9.1?I.G,2* � �
�3�"$�C��)G9O/*E0GQ9/L2*G,*d.,/L?I.12*?,M*d.,/I.12*GH*E?0I.19/2* � �
�3�"R�C��)G9O/*E0GQ9/L2*G,*d.,/L?I.12*?,M*d.,/I.12*GH*0.-.M*QGM./2* � �
�3�"S�C��eEE9X*2I?I.1*?,M*MX,?L.1*/PF.9.Q0.FL*GH*E?0I.19/2*?,M*0.-.M*QGM./2* � �
� � � �
��
����3����	���;
���������3;!C���eI*I>/*/,M*GH*I>.2*1GF02/N*9/?0,/02*f.99*Q/*?Q9/*IGJ� �
�3;"��C�)G9O/*2I?I.1?99X*M/I/0L.,?I/*/PF.9.Q0.FL*E0GQ9/L2*.,*I>/*H./9M*GH*+,-.,//0.,-* g*hi*jk*� l* l* =* =*=* m* m* m* m* m* m* m* m* m* m*
�3;"��C�)G9O/*E0GQ9/L2*0/9?I/M*IG*M0X*H0.1I.G,*?,M*?,?9XW/*L?1>.,/2*I>?I*?0/*HF,1I.G,.,-*Q?2/M*G,*I>/*I>/G0X*GH*H0.1I.G,* g*hk*jk*� l* l* =* =*=* m* m* m* m* m* m* m* m* m* m*
�3;"5�C�n/I/0L.,/*1/,I0G.M*?,M*LGL/,I*GH*.,/0I.?*HG0*1GLEG2.I/*GQo/1I2* g*hk*jk*� l* l* =* =*=* m* m* m* m* m* m* m* m* m* m*
�3;"$�C�e,?9XW/*d.,/L?I.12*GH*E?0I.19/2*f.I>*0/1I.9.,/?0N*1F0O.9.,/?0*LGI.G,2N*2G9O/*MX,?L.1*/PF.9.Q0.FL*E0GQ9/L2*.,*E?0I.19/2* g*hi*jk*� l* l* =* =*=* m* m* m* m* m* m* m* m* m* m*
�3;"R�C�e,?9XW/*d.,/L?I.12*GH*0.-.M*QGM./2*f.I>*I0?,29?I.G,N*0GI?I.G,N*-/,/0?9*E9?,/*LGI.G,N*2G9O/*MX,?L.1*/PF.9.Q0.FL*.,*0.-.M*QGM./2*g*hi*jk*� l* l* =* =*=* m* m* m* m* m* m* m* m* m* m*
�3;"S�C�)G9O/*2I?I.1*?,M*MX,?L.1*/PF.9.Q0.FL*GH*E?0I.19/*?,M*0.-.M*QGMX*E0GQ9/L2** g*jk*ji*� l* l* =* =*=* m* m* m* m* m* m* m* m* m* m*
�

nF0?I.G,*p>GF0q* ��� ��� ��� ��� ���

�"��

�3;"��
r,I0GMF1I.G,*IG*=/1>?,.12N*19?22.H.1?I.G,*GH*
L/1>?,.12*

s0.1I.G,*?,M*.I2*IXE/2N*m?f2*GH*s0.1I.G,N*
1G/HH.1./,I*GH*H0.1I.G,**

K/,I0/*GH*t0?O.IX*?,M*K/,I0G.M2*GH*9.,/2N*
?0/?2***

u/1I.9.,/?0*LGI.G,N*f.I>*,G,vF,.HG0L*
O/9G1.IX*?,M*?11/9/0?I.G,*LGI.G,*

w.,/L?I.12*GH*0.-.M*QGM./2J*D0?,29?I.G,*?,M*
0GI?I.G,*GH*0.-.M*QGM./2N**

�3;"��
sF,M?L/,I?9*1G,1/EI2*?,M*E0.,1.E9/2*GH*
/,-.,//0.,-*L/1>?,.12*

e,-9/*GH*s0.1I.G,N*e,-9/*GH*0/EG2/N*9.L.I.,-*
H0.1I.G,*

K/,I0/*GH*t0?O.IX*?,M*K/,I0G.M2*GH*OG9FL/2*
V,.HG0L*O/9G1.IX*?,M*F,.HG0L*?11/9/0?I.G,*
LGI.G,*

s.x/M*?x.2*0GI?I.G,*v*M/I/0L.,?I.G,*GH*
?,-F9?0*M.2E9?1/L/,IN*O/9G1.IX*?,M*
?11/9/0?I.G,*

�"��

�3;"��
KG,1F00/,I*HG01/2*.,*?*E9?,/N*KGE9?,?0*
HG01/2*

+PF.9.Q0.FL*GH*?*Q9G1d*0/2I.,-*G,*?*0GF->*
.,19.,/M*E9?,/*

n/I/0L.,?I.G,*GH*1/,I0G.M*GH*9.,/*QX*
.,I/-0?I.G,***

KF0O.9.,/?0*LGI.G,N*8G0L?9N*I?,-/,I.?9N*
0?M.?9*

t/,/0?9*E9?,/*LGI.G,**

�3;"��
y/1IG0*?EE0G?1>*G,*?MM.I.G,N*2FQI0?1I.G,*GH*
HG01/2*

u?,-/*GH*HG01/*0/PF.0/M*IG*L?.,I?.,*
/PF.9.Q0.FL*GH*Q9G1d*G,*0GF->*.,19.,/M*
E9?,/*

n/I/0L.,?I.G,*GH*?0/?*QX*.,I/-0?I.G,*** I0?,2O/02/*1GLEG,/,I2*GH***?11/9/0?I.G,* u/9?I.O/*LGI.G,*L/I>GM*

�"5�
�3;"��u/2G9FI.G,*GH*HG01/2** +x?LE9/*E0GQ9/L2*G,*M0X*H0.1I.G,* K/,I0G.M*GH*1GLEG2.I/*9.,/2* z0Go/1I.9/*LGI.G,N*I/0L.,G9G-X*

y/9G1.IX*?,?9X2.2*GH*0.-.M*QGM./2*F2.,-*
0/9?I.O/*O/9G1.IX*L/I>GM*

�3;"��
u/2F9I?,I*GH*2/O/0?9*1G,1F00/,I*HG01/2*.,*
E9?,/*pO/1IG0*?EE0G?1>q*

eEE9.1?I.G,2*GH*H0.1I.G,*.,*f/M-/2* K/,I0G.M*GH*1GLEG2.I/*?0/?2**
n/0.O?I.G,*GH*/PF?I.G,*GH*I0?o/1IG0X*GH*?*
E0Go/1I.9/*

y/9G1.IX*?,?9X2.2*GH*0.-.M*QGM./2*F2.,-*
0/9?I.O/*O/9G1.IX*L/I>GM*

�"$�
�3;"��DFIG0.?9*G,*0/2F9I?,I*GH*2/O/0?9*1G,1F00/,I*

HG01/2**
DFIG0.?9*G,*M0X*?,M*f/M-/*H0.1I.G,*

DFIG0.?9*G,*1/,I0G.M*GH*1GLEG2.I/*9.,/*?,M*
?0/?*

DFIG0.?9*G,*z0Go/1I.9/*LGI.G,*
DFIG0.?92*G,*O/9G1.IX*?,?9X2.2*GH*-/,/0?9*
E9?,/*LGI.G,*F2.,-*0/9?I.O/*O/9G1.IX*L/I>GM*�3;"��

�"R�
�3;"��

+PF.9.Q0.FL*GH*z?0I.19/N*s0//*QGMX*M.?-0?LN*
sG01/2*.,*E9?,/2N*m?L.{2*I>/G0/L*

eEE9.1?I.G,*GH*H0.1I.G,*.,*m?MM/0*
n/I/0L.,?I.G,*GH*1/,I0G.M*GH*OG9FL/*QX*
.,I/-0?I.G,***

u/9?I.O/*LGI.G,*
e11/9/0?I.G,*?,?9X2.2*GH*0.-.M*QGM./2*F2.,-*
0/9?I.O/*?11/9/0?I.G,*L/I>GM*

�3;"��
z0GQ9/L2*G,*/PF.9.Q0.FL*GH*E?0I.19/*.,*
E9?,/2*

+x?LE9/*E0GQ9/L2*
n/I/0L.,?I.G,*GH*1/,I0G.M*GH*OG9FL/*QX*
.,I/-0?I.G,***

1G,2I0?.,/M*LGI.G,*
e11/9/0?I.G,*?,?9X2.2*GH*0.-.M*QGM./2*F2.,-*
0/9?I.O/*?11/9/0?I.G,*L/I>GM*

�"S��3;"��sG01/2*.,*2E?1/J***0/2F9I?,I*GH*1G,1F00/,I*eEE9.1?I.G,*GH*H0.1I.G,*.,*H9?I*?,M*yvQ/9I2N* n/I/0L.,?I.G,*GH*1/,I0G.M*GH*1GLEG2.I/* 8/fIG,|2*2/1G,M*9?f*GH*LGI.G,N* r,2I?,I?,/GF2*1/,I/0*GH*0GI?I.G,*.,*E9?,/*
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&'()*+,-.,+/0)*, 102-','&,3*42,2*.+-'.+,,, 5'467*, 89:4*73*(29+,/(-.)-/4*, 7'2-'.,

�;<"��
=('34*7+,'.,*>6-4-3(-67,'&,/0(2-)4*,-.,
+/0)*,

://4-)02-'.,'&,&(-)2-'.,-.,?@3*42+A,102-','&,
3*42,2*.+-'.+,,,

BC*'(*7+,'&,=0//6+,D,E64F-.6+, =('34*7+,6+-.G,H*I2'.9+,+*)'.F,40I, *J07/4*+,

�"K�
�;<"��

L202-)+,'&,(-G-F,3'FMA,=(-.)-/4*,'&,
2(0.+7-++-3-4-2M,

://4-)02-'.,'&,&(-)2-'.,-.,+)(*I,N0)O,
8*2*(7-.02-'.,'&,7'7*.2,'&,-.*(2-0,'&,0(*0,
3M,-.2*G(02-'.,

=(-.)-/4*,'&,I'(O,0.F,*.*(GM,
?*4')-2M,0.04M+-+,'&,(-G-F,3'F-*+,6+-.G,
P.+20.20.*'6+,)*.2*(,7*2C'F,

�;<"��
Q'7*.2,'&,0,&'()*A,?0(-G.'.R+,BC*'(*7,
0.F,-2+,0//4-)02-'.+,

B*(7-.'4'GM,-.,+)(*I+A,+*4&@4')O-.G,'&,
+)(*I,N0)O,

8*2*(7-.02-'.,'&,7'7*.2,'&,-.*(2-0,'&,0(*0,
3M,-.2*G(02-'.,

)'.+*(502-5*,&'()*+A,40I,'&,)'.+*(502-'.,'&,
*.*(GM,

?*4')-2M,0.04M+-+,'&,(-G-F,3'F-*+,6+-.G,
P.+20.20.*'6+,)*.2*(,7*2C'F,

�" �
�;<"��B62'(-04+,'.,Q'7*.2,'&,&'()*,0.F,)'6/4*,

+M+2*7,
B62'(-04,'.,L)(*I,0.F,3*42,&(-)2-'.,

B62'(-04,'.,0(*0,7'7*.2,'&,P.*(2-0,'&,
)'7/'+-2*,+*)2-'.,

B62'(-04,'.,/(-.)-/4*,'&,I'(O,*.*(GM,
B62'(-04,'.,?*4')-2M,0.04M+-+,'&,(-G-F,3'F-*+,
6+-.G,P.+20.20.*'6+,)*.2*(,'&,('202-'.,�;<"��

�"S�
�;<"��

1*F6)2-'.,'&,+M+2*7,'&,&'()*+,-.2',+-.G4*,
&'()*,0.F,)'6/4*,+M+2*7,

T&&'(2A,Q*)C0.-)04,0F50.20G*,'&,0,+)(*I,
N0)O,

10F-6+,'&,GM(02-'., =(-.)-/4*,'&,-7/64+*,0.F,7'7*.267, O-.*2-)+,'&,(-G-F,3'F-*+A,:.G640(,7'7*.267,

�;<"��
1*F6)2-'.,'&,+M+2*7,'&,&'()*+,-.2',+-.G4*,
&'()*,0.F,)'6/4*,+M+2*7,

*&&-)-*.)M,'&,0,+)(*I,N0)O, =0(044*4,0.F,/*(/*.F-)640(,0J-+,2C*'(*7+, /('34*7+,'.,P7/64+-5*,7'2-'., H*I2'.9+,+*)'.F,40I,

�"���
�;<"��1*+6420.2,'&,.'.@)'.)6((*.2,&'()*+,-.,/40.*,=('34*7+,'.,+-7/4*,+)(*I,N0)O,

8*(-502-'.,'&,Q0++,7'7*.2,'&,-.*(2-0,'&,
/402*A,/(-+7,,

=('34*7+,'.,-7/64+*, =('34*7+,6+-.G,H*I2'.9+,+*)'.F,40I,

�;<"��BM/*+,'&,+6//'(2+,0.F,(*0)2-'.+, =('34*7+,'.,+-7/4*,+)(*I,N0)O,
8*(-502-'.,'&,Q0++,7'7*.2,'&,-.*(2-0,'&,
)M4-.F*(,

=('34*7+,'.,7'7*.267,/(-.)-/4*, =('34*7+,6+-.G,H*I2'.9+,+*)'.F,40I,

�"���
�;<"��

T>6-4-3(-67,'&,(-G-F,3'F-*+,-.,2I',
F-7*.+-'.+,

=('34*7+,'.,F-&&*(*.2-04,+)(*I,N0)O,
8*(-502-'.,'&,Q0++,7'7*.2,'&,-.*(2-0,'&,
)'.*,

P7/0)2,'&,*40+2-),3'F-*+A,F-(*)2,)*.2(04,,
U-.*2-)+,'&,(-G-F,3'F-*+,6+-.G,I'(O,*.*(GM,
/(-.)-/4*,

�;<"��
T>6-4-3(-67,'&,(-G-F,3'F-*+,-.,2I',
F-7*.+-'.+,

=('34*7+,'.,F-&&*(*.2-04,+)(*I,N0)O,
8*(-502-'.,'&,Q0++,7'7*.2,'&,-.*(2-0,'&,
+/C*(*,

'34->6*,)*.2(04,-7/0)2,'&,*40+2-),3'F-*+,
U-.*2-)+,'&,(-G-F,3'F-*+,6+-.G,I'(O,*.*(GM,
/(-.)-/4*,

�"���
�;<"��

B62'(-04,'.,T>6-4-3(-67,'&,0,2I'@&'()*,3'FM,
B62'(-04,'.,+-7/4*,0.F,F-&&*(*.2-04,+)(*I,
N0)O,

B62'(-04,'.,F*2*(7-.02-'.,'&,70++,7'7*.2,
'&,-.*(2-0,'&,)'7/'+-2*,3'F-*+,

B62'(-04,'.,'34->6*,)*.2(04,-7/0)2,'&,*40+2-),
3'F-*+,

B62'(-04,'.,(-G-F,3'F-*+,6+-.G,I'(O@,*.*(GM,
/(-.)-/4*,�;<"��
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VWXY*(F-.0.FW=W,Z**(W,TA,16++*44,['C.+2'.,[(WA,805-F,Q0\6(*OA,=C-4-/,[,]'(.I*44A,?*)2'(,Q*)C0.-)+,&'(,
T.G-.**(+̂,L202-)+,0.F,8M.07-)+A,Q)E(0I,@,_-44A,V̀2C,*FWA,àVb,

aWXQ*(-07,[Wc,0.F,U(0-G*,cWEWA,T.G-.**(-.G,Q*)C0.-)+A,?'467*,P,@,+202-)+A,?'467*,PP,@,FM.07-)+A,['C.,
d-4*M,D,L'.+A,e2C,*FWA,àVa,

bWX16++*4,],_-34*(A,T.G-.**(-.G,Q*)C0.-)+̂,L202-)+A,8M.07-)+A,=*0(+'.AVf2C,*FWA,àVg,
fWXLC07*+WPW_A,U(-+C.0,Q'C0.010'WEA,T.G-.**(-.G,Q*)C0.-)+,hL202-)+,0.F,8M.07-)+iA,8'(4-.G,U-.F*(+4*M,
hP.F-0i,=52W,c2FW,h=*0(+'.,TF6)02-'.iA,à j̀,

gWXB-7'+C*.O'A,k'6.GA,T.G-.**(-.G,Q*)C0.-)+A,B020,Q)@E(0I,_-44A,g2C,*FWA,àVb,
��
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����	�
�
��;����	���������������%�p�q�	������!�
r	����st��	���	����%�p�q�	������!�

�;���������p!� �;��������%p!� �;����u���%p!� �;����$����p!v�
������� w����	��� ������� w����	��� ������� w����	��� ������� w����	��� ������� w����	���

;�n�����
�����x���

f̀,y� @� b̀,y� @� b̀,y� @� b̀,y� @� b̀y� @�
z����������

;�n�����
�##���

f̀,y� @� f̀,y� @� f̀,y� @� f̀,y� @� f̀y� @�
�����{��

;�n���u�
sn��
����

à,y� @� b̀,y� @� b̀,y� @� b̀,y� @� b̀y� @�
�������

� ������ ����p� ����p� ����p� ����p� ����p�
v��;����$�����x�������������x	���	����������|����	�������}����	����}���������o�}��	�	"w��~����}�����"��
�	��}����"��
��}��<<��}�����		���	���}������w�#�������}�
�
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�������	������ � � � � � �

st#������������
����� st#����������	����������	��������	�
�	���� ���������st#�����

VW,8(W,1W,U04-762C6A,PL1�A,Q0C*.F(0G-(-A,(�O04-762C6�5++)WG'5W-.A,(O/*0(4+�M0C''W)'7, VW8(W,LC0.O0(,U(-+C.0/-440-A,PPB,Q0F(0+A,+O(-+�--27W0)W-., VW,8(,=W,H0.F0O670(A,L1QPLB,

aW,8(W,:W,?*40M62C07A,818�A,:50F-A,5*40M6FC07W0�)5(F*WF(F'W-., aW8(W,UW,[0M0304A,PPPB8QA,U0.)C**/6(07A,N0M0304�---2F7W0)W-., aW,8(W,LW,_W,?*.O020+63(070.-0.A,L1QPLB,



�

��������	�
�������	��������������������������	���
��	�
������� ����
���	���!�"�����������#��
$%�

�

��
����
�����

� �&������
��
����
'����

�&(��)*+'�������'*�&(������'�,(��
��
����
���������

-. /0120334201.-5230536.
7� �� 8� ��

9� �� �� 9�

:
8��"��;
	�	���
��
����.

<2=..
��"��;
	�	���
��
����.

<2=.
8�������	>��
��
����.

<2=.

��
����)��	���*�#��������� ?35@AB4C0256./0120334201. *����D��E�F������F���������. <2=.

�

��
����7����	������	��������7�!G� H@3.IJ4IC63.CK.=3A40201.B@26.5CJ463.26.BCL.
�
7����	���

�
8�������7����	���)
��������87)!�

� �
�7�"��G��MB2=2N3.B@3.B@34OCPQ0AO25.I4C536636.R2B@.B@3.@3=I.CK.STU.A0P.HT-.P2A14AO. ��� �� 9� � �� �� 9� $� V� %� W�  � X�����������9��$��V�
�7�"��G��MB2=2N3.635C0P.=AR.CK.B@34OCPQ0AO256.A0P.B@3.I34KC4OA053.CK.Y3AB.IJOIZ.301203.A0P.43K42134AB2C0.6Q6B3O. �

7�
>�
���
��
�	
�E
	�
��
�D
��
��
!�

(
[#
��
��
��
8
��
	�
	�
��
��
�\
!�

(
[#
��
��
��
�
���
	�
�
��
���
\
!�

�

(
��
	�
��
�	�
��
]
��̂
��
��
��

8
��
_�
��
��
��
��
�	
��

*
��
	�
��
�
�*
�>
��
�#
�
��
��

�
��
��
�	
�̀
�*
��
	�
�̀
��
��
��
��
��

�
��
��
��
�
��
��a
��
��
�

�
��
	�
��
��
��

�
�

��
�

(
�>
	��
��
��
���
��

�
��
	�
�_
	�	
��
�

(
��
	�
��

��
�	
>	
�

��
��
��
��
�
�b
��
E�

�
��
�

�
	�
��
	�
��

8
��
c�
��
��
��
d��
�,
	�
��
��
�

7	
�
�7
��
��
7�
��
�	
��
�

8
�
)
�"�
��

8
�
)
�"�
��

8
�
)
�"�
9�

�7�"9�G��MB2=2N3.B@3.I4CI34B236.CK.A24.A0P.B@3.RC4e201.I42052I=3.CK.P2KK3430B.A24.5C0P2B2C0201.A0P.43K42134AB2C0.6Q6B3O. � �
�7�"$�G��-C=f3.B@3.gA625.5A=5J=AB2C06.20fC=f201.5C0PJ5B2C0.A0P.5C0f35B2C0.20.?35@AB4C0256.6Q6B3O. � �
�7�"V�G��hP30B2KQ.AII=25AB2C06.CK.@3AB.B4A06K34.20.O35@AB4C0256.6Q6B3O6Z.6BJPQ.@3AB.43iJ243O30B6.CK.1A6.BJ4g2036.A0P.hj.3012036k.� �
�7�"%�G��MB2=2N3.KJ0PAO30BA=6.CK.B@34OCPQ0AO256.A0P.2B6.AII=25AB2C0.20.?35@AB4C0256.6Q6B3O. � �
� � � �

��
����7����	���)
���������7)!G���lB.B@3.30P.CK.B@26.5CJ463Z.=3A40346.R2==.g3.Ag=3.BCL� �

�7)"��G�hP30B2KQ.A0P.P36542g3.B@3.30341Q.3m5@A013.I4C536636.20.30120334201.6Q6B3O6k. n.op.oq.. Y. Y. ?. ?. r. r. r. r. r. r. r. Y. ?.?.?.
�7)"��G�M0P346BA0P.B@3.635C0P.=AR.CK.B@34OCPQ0AO256.A0P.2B6.AII=25AB2C0.BC.A.R2P3.4A013.CK.6Q6B3O6. n.op.oq.. Y. Y. ?. ?. r. r. r. r. r. r. r. Y. ?.?.?.
�7)"9�G�/mB4AIC=AB3.B@3.I6Q5@4CO3B425.I4CI34B236.A0P.I34KC4OA053.CK.43K42134AB2C0.A0P.A24.5C0P2B2C0201.6Q6B3O6. n.op.oq.. Y. Y. ?. ?. r. r. r. r. r. r. r. Y. ?.?.?.
�7)"$�G�/mB4AIC=AB3.B@3.P2KK3430B.OCP36.CK.@3AB.B4A06K34.=2e3.5C0PJ5B2C0Z.5C0f35B2C0.A0P.4AP2AB2C0k. n.op.oq.. Y. Y. ?. Y. ?.?. r. r. r. r. r. Y. ?.?.?.
�7)"V�G�l0A=QN3.B@3.@3AB.B4A06K34.20.43K42134AB2C0.A0P.A24T5C0P2B2C0201.6Q6B3O6Z.20B340A=.5COgJ6B2C0.301203.A0P.@3AB.3m5@A01346k. s.op.oq.. Y. Y. ?. Y. ?.?.?. r. r. r. r. Y. ?.?.?.
�7)"%�G�M0P346BA0P.B@3.gA625.=AR6.CK.B@34OCPQ0AO256.A0P.2B6.AII=25AB2C06.20.P2KK3430B.30120334201.6Q6B3O6. s.op.oq.. Y. Y. Y. ?. r. r. r. r. r. r. r. Y. ?.?.?.

�
*
���	������
�!� ��� ��� ��� ��� ���

�"��
�7)"��h0B4CPJ5B2C0.BC.B@34OCPQ0AO256. -35C0P.=AR.CK.B@34OCPQ0AO256. h0B4CPJ5B2C0.BC.I6Q5@4CO3B425.I4CI34B236. h0B4CPJ5B2C0.BC.@3AB.B4A06K34.

h0B4CPJ5B2C0.BC.hj.301203.A0P.301203.
5COIC030B6.

�7)"��-BAB26B25A=.A0P.5=A6625A=.AII4CA5@k.
t3=f20.S=A05e.6BAB3O30BZ.j=AJ62J6.
6BAB3O30B.

u4Q.A24Z.OC26B.A24Z.P4Q.gJ=g.B3OI34ABJ43k.
?CP36.CK.@3AB.B4A06K34L.jC0PJ5B2C0Z.
5C0f35B2C0.A0P.4AP2AB2C0.

vC4e201.I42052I=3.CK.BRC.A0P.KCJ4.6B4Ce3.CK.
-h.A0P.jh.301203.

�"��
�7)"��

H@34OCPQ0AO25.6Q6B3OZ.I4CI34B236Z.
I4C536636.A0P.5Q5=36k.

w3f3462g=3.A0P.2443f3462g=3.I4C536636.
v3B.gJ=g.B3OI34ABJ43Z.P3R.IC20B.
B3OI34ABJ43Z.6I352K25.@JO2P2BQ.

xCJ4234.=AR.CK.5C0PJ5B2C0. ?CP36.CK.Y3AB.B4A06K34.20.hj.301203.

�7)"��
H@34OCPQ0AO25.3iJ2=2g42JOL.?35@A025A=Z.
5@3O25A=.A0P.B@34OA=.3iJ2=2g42JOk.

-35C0P.=AR.A6I35B6.CK.@3AB.301203. jA=5J=AB2C06.CK.fAIC4.O2mBJ436.
y3034A=.@3AB.5C0PJ5B2C0.3iJAB2C0.20.
jA4B362A0.5CTC4P20AB36k.

Y3AB.B4A06K34.A0P./01203.30341Q.gA=A053.

�"9�
�7)"��

zJA62T6BAB25.I4C5366Z.vC4e.A0P.@3AB.
B4A06K34.

S34KC4OA053.CK.@3AB.301203. h0B4CPJ5B2C0.BC.S6Q5@4CO3B425.5@A4B.
Y3AB.6BC43P.20.B@3.3=3O30BZ.@3AB.
jC0PJ5B2C0.R2B@.20B340A=.@3AB.13034AB2C0.

S4Cg=3O6.C0.@3AB.B4A06K34.20.hj.301203.

�7)"��S4Cg=3O6.C0.vC4e.A0P.@3AB.B4A06K34. -35C0P.=AR.A6I35B6.CK.43K42134ABC4. S6Q5@4CO3B425.I4C536636k.
S=A03.RA==.A0P.5Q=20P34.R2B@.J02KC4O.@3AB.
13034AB2C0.

S42052I=3.CK.Y3AB.K=Jm.O3A6J43O30B.20.hj.
301203.

�"$�
�7)"��N34CB@.=AR.CK.B@34OCPQ0AO256. jCS..CK..43K42134ABC4. -3062g=3.@3AB201.I4C5366.

.
Y3AB.jC0PJ5B2C0.B@4CJ1@.I=A03.RA==.

h0B4CPJ5B2C0.BC.BJ4g203Z.j=A662K25AB2C06.CK.
BJ4g2036.

�7)"��x246B.=AR.CK.B@34OCPQ0AO256k. -35C0P.=AR.A6I35B6.CK.@3AB.IJOI. -3062g=3.5CC=201.I4C5366. Y3AB.jC0PJ5B2C0.B@4CJ1@.5COIC62B3.RA==.
?342B6Z.P3O342B6.A0P.2B6.AII=25AB2C06.CK.1A6.
BJ4g203.



�

��������	�
�������	��������������������������	���
��	�
������� ����
���	���!�"�����������#��
$%�

�"&�
�'("��

)*+,-./01.23.-45+6278906*:,.0;;/*57.-2.
:/2,57.,8,-56,.

<2=..23..450-.;>6;. ?>6*7*3*:0-*29.097.754>6*7*3*:0-*29. ?50-.<297>:-*29.-4+2>@4.42//21.<8/*975+.
AB0/>0-*29.23.C45+6278906*:,.6275/.*9.
;95>60-*:.:8/*975+.

�'("��D,2E0+*:.;+2:5,,.
=+2E/56,.29.:26E*90-*29.23.450-.59@*95F.
450-.;>6;.097.+53+*@5+0-2+.

<22/*9@.097.754>6*7*3*:0-*29.
?50-.<297>:-*29.-4+2>@4.:26;2,*-5.
:8/*975+.

G90/8,*,.23.450-.-+09,35+.E5-1559.-45.0*+.
097.-45.:8/*975+.10//.

�"H�
�'("��D,2:42+*:.;+2:5,,. </0>,*>,.*95I>0/*-8. G7*0E0-*:.6*J*9@. ?50-.<297>:-*29.-4+2>@4.42//21.K;45+5.

<297>:-*29.450-.-+09,35+.*9.A/5:-+29*:,.
5I>*;659-.450-.,*9L.

�'("��D,2-45+60/.;+2:5,,. :29:5;-.23.59-+2;8.
K2/B*9@.;+2E/56,.E8.>,*9@.;,8:4+265-+*:.
:40+-.

?50-.<297>:-*29.-4+2>@4.:26;2,*-5.
K;45+5.

<29B5:-*29.450-.-+09,35+.*9.5/5:-+29*:,.
5I>*;659-.450-.,*9L.

�"%�
�'("��D,59-+2;*:.;+2:5,,.

A9-+2;8.:409@5,.*9.7*335+59-.
-45+6278906*:,.;+2:5,,5,.

K2/B*9@.;+2E/56,.29.,59,*E/5.450-*9@.
;+2:5,,.

D9-+27>:-*29.0E2>-.:29B5:-*29.
D9-+27>:-*29.-2.450-.5J:409@5+.097.*-,.
-8;5,.

�'("��=2/8-+2;*:.;+2:5,,. A9-+2;8.:409@5,.*9.*,2E0+*:.;+2:5,,.
K2/B*9@.;+2E/56,.29.,59,*E/5.:22/*9@.
;+2:5,,.

<40+0:-5+*,-*:,.;0+065-5+,.*9.3+55.
:29B5:-*29.

?50-.-+09,35+.090/8,*,.*9.450-.5J:409@5+,.

�" �
�'("��

)*+,-./01.23.-45+6278906*:,.0;;/*57.-2.
2;59.,8,-56,.

A9-+2;8.:409@5,.*9.D,2:42+*:.;+2:5,,.
K2/B*9@.;+2E/56,.29.07*0E0-*:.6*J*9@.
A/5659-,.23.+53+*@5+0-*29.,8,-56,M.

A6;*+*:0/.:2++5/0-*29,.32+.3+55.:29B5:-*29.
1*-4.42+*N29-0/.;/0-5.

G90/8,*,.23.450-.-+09,35+.*9.+53+*@5+0-*29.
.

�'("��
K-5078.3/21.595+@8.5I>0-*29.32+.E2*/5+F.
->+E*95.097.450-.5J:409@5+.

A9-+2;8.:409@5,.*9.D,2-45+60/.;+2:5,,. <2533*:*59-.23.;5+32+609:5.
A6;*+*:0/.:2++5/0-*29,.32+.3+55.:29B5:-*29.
1*-4.42+*N29-0/.<8/*975+.

G90/8,*,.23.450-.-+09,35+.*9.G*+.:297*-*29*9@.
,8,-56.

�"O�
�'("��K-5078.3/21.595+@8.5I>0-*29.32+.->+E*95M.

=+2E/56,.29.A9-+2;8.:409@5,.*9.7*335+59-.
-45+6278906*:,.;+2:5,,5,.

G*+P:297*-*29*9@.,8,-56,.
)2+:57.:29B5:-*29.1*-4./06*90+.3/21.2B5+.0.
3/0-.;/0-5.

?50-.-+09,35+.;+2E/56,.29.+53+*@5+0-*29.
,8,-56.

�'("��Q*6*-0-*29,.23.3*+,-./01.23.-45+6278906*:,.
=+2E/56,.29.A9-+2;8.:409@5,.*9.
:26E*957.;+2:5,,5,.

R;59.097.:/2,57.,8,-56M.
)2+:57.:29B5:-*29.1*-4.C>+E>/59-.3/21.2B5+.
0.3/0-.;/0-5.

?50-.-+09,35+.;+2E/56,.29.G*+.:297*-*29*9@.
,8,-56.

�"���
�'("��D9-+27>:-*29.-2.-45+6278906*:,. K5:297./01.23.-45+6278906*:,. D9-+27>:-*29.-2.;,8:4+265-+*:.;+2;5+-*5,. D9-+27>:-*29.-2.450-.-+09,35+.

D9-+27>:-*29.-2.D<.59@*95.097.59@*95.
:26;2959-,M.

�'("��K-0-*,-*:0/.097.:/0,,*:0/.0;;+20:4M.
S5/B*9.=/09:L.,-0-5659-F.</0>,*>,.
,-0-5659-.

T+8.0*+F.62*,-.0*+F.7+8.E>/E.-56;5+0->+5M.
U275,.23.450-.-+09,35+V.<297>:-*29F.
:29B5:-*29.097.+07*0-*29M.

W2+L*9@.;+*9:*;/5.23.-12.097.32>+.,-+2L5.23.
KD.097.<D.59@*95.

�"���
�'("��

C45+6278906*:.,8,-56F.;+2;5+-*5,F.
;+2:5,,5,.097.:8:/5,M.

X5B5+,*E/5.097.*++5B5+,*E/5.;+2:5,,5,.
W5-.E>/E.-56;5+0->+5F.751.;2*9-.
-56;5+0->+5F.,;5:*3*:.4>6*7*-8M.

)2>+*5+./01.23.:297>:-*29. U275,.23.?50-.-+09,35+.*9.D<.59@*95.

�'("��
C45+6278906*:.5I>*/*E+*>6V.U5:409*:0/F.
:456*:0/.097.-45+60/.5I>*/*E+*>6M.

K5:297./01.0,;5:-,.23.450-.59@*95. <0/:>/0-*29,.23.B0;2+.6*J->+5,.
Y595+0/.450-.:297>:-*29.5I>0-*29.*9.
<0+-5,*09.:2P2+7*90-5,M.

?50-.-+09,35+.097.A9@*95.595+@8.E0/09:5.

�"���
�'("��

Z>0,*P,-0-*:.;+2:5,,F.W2+L.097.450-.
-+09,35+.

=5+32+609:5.23.450-.59@*95. D9-+27>:-*29.-2.=,8:4+265-+*:.:40+-.
?50-.,-2+57.*9.-45.5/5659-F.450-.
<297>:-*29.1*-4.*9-5+90/.450-.@595+0-*29.

=+2E/56,.29.450-.-+09,35+.*9.D<.59@*95.

�'("��=+2E/56,.29.W2+L.097.450-.-+09,35+. K5:297./01.0,;5:-,.23.+53+*@5+0-2+. =,8:4+265-+*:.;+2:5,,5,.
=/095.10//.097.:8/*975+.1*-4.>9*32+6.450-.
@595+0-*29.

=+*9:*;/5.23.?50-.3/>J.650,>+5659-.*9.D<.
59@*95.

�

'����	����
����
�����

[M\X0];>-M.XM.SM.A9@*955+*9@.C45+6278906*:,F.̂-4.57MF.Q0J6*.=>E/*:0-*29,._=̀.Q-7MF.ab[c.
aM\S>60+M.TM.KF.A9@*955+*9@.C45+6278906*:,F.a97.57MF.KMSM.S0-0+*0.097.K29,F.ab[d.
dM\?2/609MeM=F.?50-.C+09,35+._D9.KD.f9*-,̀F.[b-4.57*-*29F.U:Y+01.?*//.A7>:0-*29F.ab[g.

M̂\h>9>,.0.<59@5/.U*:405/.0.i2/5,F.C45+6278906*:,F.j-4.57MF.C0-0.U:Y+01P?*//F.ab[[c.
cM\k0@M=MSMF.A9@*955+*9@.C45+6278906*:,F.c-4.57MF.C0-0.U:Y+01P?*//F.ab[d.
gM\U5:409*:,.Q0E2+0-2+8.U09>0/M.

��
'����	��������������

�
l����m��

'�n�������	�o	���

����	�
�
��'����	���������������&�p�q�	������!�
r	����st��	���	����&�p�q�	������!�

�'���������p!� �'��������&p!� �'����u���&p!� �'����$����p!v�
������� w����	��� ������� w����	��� ������� w����	��� ������� w����	��� ������� w����	���

'�n�����
�����x���

b̂.y� P� db.y� P� db.y� P� db.y� P� dby� P�
z����������

'�n����� �##��� b̂.y� P� b̂.y� P� b̂.y� P� b̂.y� P� b̂y� P�



�

��������	�
�������	��������������������������	���
��	�
������� ����
���	���!�"�����������#��
$ �

�����%��

&�'���(�
)'��
����

*+,-� .� /+,-� .� /+,-� .� /+,-� .� /+-� .�
�������

� ������ ����0� ����0� ����0� ����0� ����0�
1��&����$�����2�������������2	���	����������3����	�������4����	����4���������5�4��	�	"6��7����4�����"��
�	��4����"��
��4��88��4�����		���	���4����9�6�#������94�
�

��
����:��	�����, , , � , , ,

);#������������
����, );#���������<	����������	��������	�
�	���, ���������);#����,

=>?@>,A>,ABCDEF,GHIJ@K,L@HCMNOP,QHIQP,RCMFJSQT,UDMK,
PBCDEBV>PWXIJFV>YOI,

=>,Z@>[>\BXJMEBBPJCK,]PPOYFJDB,̂@ONBPPO@K,GOCXH,_CXFCBB@FCX,[OVVBXBK,
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Q1*'<-2&1)3+,(-&'/3+,10-),L-0/B&'/3+,10-
/0+,(-R/,23+',0-+,-C53;',-

Q1*'<-Q124)&)3+.1-C&'(&)**+,(-+,-C53;',-Q1*'<-?',2/&&1,3-C&'(&)**+,(-+,-C53;',-
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YZ[\û_̂�vNN;i1=W61g94a;6PQ61451w21:PP367789Q1891>:384O7134O=89Q1:;Q438=WM7b1 � �
YZ[\x̂_̂�̀ 9P637=:9P1=W61>:384O71=iN671451g6i134O=89Q1N34=4<4;71O76P1891a836;677196=a43g7b1 � �
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YZ{\û_�0z:M8961W4a1P8556369=1P8M6978497145134O=89Q1P8556315431P8556369=1=iN67145196=a43g1 H1CG1�}11 ~1~1~1 ~1 ~1 �1 �1 �1�1 �1 �1 ~1 �1 �1 �1
YZ{\x̂_�vNN;i1>:384O7134O=89Q1:;Q438=WM71891a836;677196=a43g17<69:384b1 H1�}1C}11 ~1~1~1 ~1 �1 �1 �1 �1 �1 �1 �1 ~1 �1 �1 �1
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�=C?$�H�è728;084QK72Q25;8p.c8458<6/40L38P6;6̀6328 i8 jk8 ol88 m8 m8 n8 n8 n8 n8 n8 n8 n8 n8 n8 n8 n8 n8 n8
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����
WX1l1 K1 WX1l1 K1 ]X1l1 K1 :X1l1 K1 WXl1 K1

�������
� ������ ����b� ����b� ����b� ����b� ����b�
i��&����h�����k�������������k	���	����������o����	�������p����	����p���������a�p��	�	%j��q����p�����%��
�	��p����%��
��p��''��p�����		���	���p����r�j�"������rp�
�

��
����s��	������
ef"������������
����� ef"���������t	����������	��������	�
�	���� ���������ef"�����

CB12=BY-94S/,/,3/,1E7)S-/1O4.D,)5)<I16F4.-/5-A0E1/,/,3/,9-9Cu<*/-5B.)*1 CB1 CB1N=BHB>*+0D/E16J2G6O1

WB2=B6/,0D)ADv+*/=B6E>AA).-/041(),A+50/,0EO(6E1A/,0D)ADBA/,A);0u<*/-5B.)*1 WB1 WBN=B7B6,4D/5/0D/E16J2G6O1

�
�
� �



�

��������	�
�������	��������������������������	���
��	�
������� ����
���	���!������������"�!�
#$��

��
����
�����

� ��%& '��
��
����
(����

)%(%�����*)+���,���(-������..*�����+(��
��
����
���������

%� /012344516789:83;<5=39
*� �� .� ��
&� �� �� &�

�

.��>��?
	�	���
��
�����

@589
��>��?
	�	���
��
�����

@589
.�������	A��
��
�����

@589

��
����+��	���-�"��������� B1CDE<309F;536;3976G9:6H5633056H9 -����I��J�K������K���������� @589

�

��
����*����	������	��������*�!L� MN39DE0D14391298370656H9<N549;1E0439549<1O9
�

*����	���
�

.�������*����	���+
��������.*+!�
� �

�*�>��L��:=18E<51670P9B1CDE<7<516976G9Q363<5;9R8H105<NC49 � �� �� &� � �� �� &� S� T� $� '�  � #�����������&��S��T�
�*�>��L�M30C56181H534976G91D307<1049129QR976G99 �

*�
A�
���
��
�	
�J
	�
��

�I
��
��
!�

%
U"
��
��
��
.
��
	�
	�
��
��

�V
!�

%
U"
��
��
��
�
���
	�
�
��
��

�V
!�

�

%
��
	�
��
�	�
��

W
��
X
��
��
��

.
��
Y�
��
��
��
��
�	
��

-
��
	�
��
�
�

-
�A
��
�"
�
��
��

�
��
��
�	
�Z
�-
��
	�
�Z
�

�
��
��
��
��

�
��
��
��
�
��
��[
��
��
�

�
��
	�
��
��
��

�
�

��
�

%
�A
	��
��
��
���
�

�

�
��
	�
�Y
	�	
��
�

%
��
	�
��

��
�	
A	
�

��
��
��
��
�
�

\
��
J�

�
��
�

�
	�
��
	�
��

.
��
]�
��
��
��̂
��
�

_
	�
��
��
�

*	
�
�*
��
��
*�
��
�	
��
�

.
�
+
�>�
��

.
�
+
�>�
��

.
�
+
��
�&
�

�*�>&�L�RG=76;3G9̀D307<104976G9M3;N65aE349569QR9976G9B8744525;7<5169129Q363<5;9R8H105<NC49 � �
�*�>S�L�Q363<5;9/01H07CC56H976G9Q363<5;9R8H105<NC9̀D<5C5b7<5169D01c83C49 � �
�*�>T�L�RDD85;7<51649129Q363<5;9R8H105<NC49 � �
� � � �

��
����*����	���+
���������*+!L��� R<9<N3936G9129<N549;1E043d9837063049e5889c397c839<1O9 9 9

�*+>��L�/01=5G3497956<01GE;<5169<19H363<5;978H105<NC956;8EG56H92E6G7C36<7849129H363<5;9;16;3D<49 f9 gh9 ij9 9 k9 l9 m9 l9 k9 m9 m9 m9 k9 k9m9 l9 m9 m9 m9
�*+>��L�M19N7=3979;83709=53e9129H363<5;91D307<1049 f9 gj9 ij9 9 n9 l9 k9 l9 k9 m9 m9 m9 n9 k9m9 l9 m9 m9 m9
�*+>&�L�M193oD81039Q363<5;9R8H105<NC91D<5C5b7<5169D01c83C49 f9 gh9 ij9 9 n9 l9 n9 l9 k9 m9 m9 m9 n9 k9m9 l9 m9 m9 m9
�*+>S�L�p54;E4497DD85;7<51649129Q363<5;9R8H105<NC492109=7051E491D<5C5b7<5169D01c83C4q9 f9 gj9 gh9 9 n9 l9 n9 l9 k9 m9 m9 m9 n9 k9m9 l9 m9 m9 m9
�

-
���	������
�!� #� #� #� #� #�

�>��

�*+>��
MN39l54<105;789p3=381DC36<9129:=18E<51670P9
B1CDE<56Hq9Q363<5;9R8H105<NC4976G9
Q363<5;9/01H07CC56H9

M30C56181H534976G91D307<1049129QRqr3P9
383C36<4d9s6G5=5GE784d99 p5D815GPd9p1C5676;393<;q9s6=304516976G9

t310G3056Hq9̀0G309B01441=30976G9BP;839
;01441=30q9

Q363<5;9D01H07CC56H9uQ/vq9B1CD7054169129
Q/976G91<N30978H105<NC4q9Q363<5;9
1D307<104q9M0339c743G9Q/d9t3D03436<7<5169
129Q/q9

FD3;525;9RDD85;7<51649129Q363<5;9
R8H105<NC4q9QR956963<e10w94P6<N3454d9
B16<01894P4<3C4936H5633056H976G9xEbbP9
c743G94D33G9;16<0189129y0E4N83449pB9
C1<10q9

�*+>��
Q3634d9x5<6344d9/1DE87<5164q9p7<79
F<0E;<E034q9

�>��

�*+>��
x37<E0349129:=18E<51670P9B1CDE<7<5169
RG=76<7H349129:=18E<51670P9;1CDE<7<516q9

y033G56Hd9F383;<516d9B01441=30d9nE<7<5169
76G9t3D87;3C36<q9

n5;0191D307<104O9F3H03H7<516976G9
<076481;7<516d9pED85;7<5164976G9p383<516d9
F3oE789G3<30C567<516q9

R<<05cE<349569Q/q9F<3D49129Q/d9
BN707;<3054<5;49129Q/q9zN7<97039lEC769
B1CD3<5<5=3d9l5HNmt3<E06d9t1E<563d976G9
n7;N5639s6<3885H36;3{9

x37<E0394383;<5169569C7;N56398370656H9
E456H9QRq9p345H656H9<3o<E039258<3049e5<N9QRq99�*+>��

�>&�
�*+>��Q363<5;978H105<NC4my5181H5;789c7;wH01E6Gq9

B388d9BN01C141C34d9Q363<5;4d9
t3D01GE;<516976G9@7<E07894383;<516q9

F370;N9M30C567<5169109B16=30H36;39
;05<3057q9

@16mc5670P903D03436<7<516d9nE8<5m1c|3;<5=39
1D<5C5b7<516d9;1Cc563G91D<5C5b7<516976G9
r61e83GH39c743G9<3;N65aE34q9

RDD85;7<51649129Q363<5;9/01H07CC56H9
QR9c743G9w61e83GH397;aE545<5169569sC7H39
/01;34456Hq9̀c|3;<981;785b7<51695695C7H39
E456H9QRq9

�*+>��

�>S�

�*+>��
F370;N94D7;3d9QR9e108Gd9:=18E<516976G9
1D<5C5b7<5169

y34<956G5=5GE78d9z104<956G5=5GE78d9FEC9129
25<6344976G9n3G5EC925<6344q9

B8744525;7<5169129QR4q9F5CD839Q363<5;9
78H105<NC49uFQRvq9/7078838976G9G54<05cE<3G9
QR4q9

QR9̀D<5C5b7<5169D01c83C4O9xEbbP9
1D<5C5b7<5169D01c83C4d9nE8<591c|3;<5=39
t3857c585<P9p345H69/01c83Cq9@3<e10w976G9
c5;05<3057903857c585<P9D01c83C4q9

p7<79C5656H97DD85;7<516494E;N9749237<E039
4383;<5169569G7<79C5656Hd9QR956956<0E45169
G3<3;<516d93<;q9

�*+>��

�>T�
�*+>��:=18E<516976G9H363<5;978H105<NC4q9

B16=36<5167891D<5C5b7<516976G94370;N9
<3;N65aE34q9

zNP9G19H363<5;978H105<NC49e10w{9yE58G56H9
c81;w9NPD1<N34549

n74<30m487=3d9x563mH07563G9D70788389QR4q9
nE8<5D83mp3C39/70788389QR4q9

B1Cc567<105789̀D<5C5b7<5169D01c83C4q9
k56370956<3H309C1G38d99

RDD85;7<51649569e5038344963<e10w492109
<1D181HP9D876656Hq9QR97DD85;7<5169569RMn9
63<e10wq9

�*+>��



�

��������	�
�������	��������������������������	���
��	�
������� ����
���	���!������������"�!�
#$��

�%$�
�&'%��()*+,-./01*2-+304*.+5602-*)7830

9/578*2/,70:,;;07;,61,.<0
=0>*7)506?/*/,5.08@A5/8-2,2B0=.0*+*A/,C-0
6?/*/,5.08@A5/8-2,2B0

:,-)*)78,7*;0D*)*;;-;0*;<5),/862B0
:,-)*)78,7*;0(-.-/,70=;<5),/862E0
F)5225C-)30G.,/,*;,H*/,5.08-?),2/,72B04-65C-0
28*)A0*;<5),/862B0

=AA;,7*/,5.205I07561,.*/5),*;05A/,6,H*/,5.0
6-/85+2B0

JK9G0+-2,<.0*AA;,7*/,5.200(-.-/,70;*@5?/0
5A/,6,H*/,5.0?2,.<0(=B0

�&'%��

�%L�
�&'%��

9,6?;*/-+0=..-*;,.<309@615;,70=GB0=0
2,6A;-0(-.-/,70=;<5),/86B0

M8-0278-6*0/8-5)-60 =+*A/,C-0(=B30G.,/,*;,H*/,5.30NC*;?*/,5.0
I?.7/,5.309-;-7/,5.05A-)*/5)230F)5225C-)0
5A-)*/5)230*.+06?/*/,5.05A-)*/5)2B0

O-/P5)Q0+-2,<.0*.+045?/,.<0A)51;-620
G./)5+?7/,5.0/50D*)/,7;-09P*60RA/,6,H*/,5.0
SD9RT0*.+0=./0F5;5.@0RA/,6,H*/,5.0S=FRTB0�&'%��

RA/,6*;0*;;57*/,5.05I0M),*;2B0G6A;,7,/0
D*)*;;-;,260

�% � �&'%��
F56A*),25.05I0(=0P,/805/8-)05A/,6,H*/,5.0
/-78.,U?-2B0

=+C*.7-+05A-)*/5)20*.+0/-78.,U?-20,.0(=30
G.+-A-.+-./02*6A;,.<0(=0*.+0V)--+,.<0
D8*2-B0

D;*..,.<05I0A*22,C-05A/,7*;0.-/P5)Q230
D*7Q-/02P,/78-+0.-/P5)Q23000

NW*6A;-205.0D9R0*.+0=FRB0

�%#� � K,6,/*/,5.205I0(=B0 F5.C-)<-.7-00A)51;-620,.0(=0 O,78-+00A*)-/50<-.-/,70*;<5),/860
RA/,6*;0/5A5;5<,7*;0+-2,<.05I0*;;0/-)6,.*;0
.-/P5)Q2B00

F56A*),25.05I0(=0P,/80D9R0*.+0=FR0

�

&����	����
����
�����

XBY9BOB09,C*.*.+*60*.+09BOB0Z--A*030[G./)5+?7/,5.0/50(-.-/,70=;<5),/862\309A),.<-)30].+0-+,/,5.0̂]__̀a00

]BY>,/2?50(-.0*.+04?.P-,0F8-.<30b(-.-/,70=;<5),/8620*.+0N.<,.--),.<0RA/,6,H*/,5.\30c58.0d,;-@30

e5?)/80-+,/,5.0̂]_X_a00

fBY>,78*-;00O-<.-C,/2Q@30[=)/,I,7,*;0G./-;;,<-.7-30=0(?,+-0/50G./-;;,<-./09@2/-62[309-75.+00-+,/,5.0

^̂]__gaa0

�
&����	��������������

�
h����i��

&�j�������	�k	���

����	�
�
��&����	���������������l�m�n�	������!�
o	����pq��	���	����l�m�n�	������!�

�&���������m!� �&��������lm!� �&����r���lm!� �&����s����m!t�
������� u����	��� ������� u����	��� ������� u����	��� ������� u����	��� ������� u����	���

&�j�����
�����v���

w_0x0 y0 f_0x0 y0 f_0x0 y0 f_0x0 y0 f_x0 y0
z����������

&�j�����
�""���

w_0x0 y0 w_0x0 y0 w_0x0 y0 w_0x0 y0 w_x0 y0
�����{��

&�j���r�
pj��
����

]_0x0 y0 f_0x0 y0 f_0x0 y0 f_0x0 y0 f_x0 y0
�������

� ������ ����m� ����m� ����m� ����m� ����m�
�t��&����s�����v�������������v	���	����������|����	�������}����	����}���������k�}��	�	%u��~����}�����%��
�	��}����%��
��}��''��}�����		���	���}������u�"�������}�
�
��
�������	������ � �
pq"������������
����� pq"����������	����������	��������	�
�	���� ���������pq"�����

>)B0�B09-;C*)*�30F*/-)A,;;*)30V*.<*;5)-0 Z)B0=BDB098*./8,30F9N30=..*0�.,C-)2,/@30F8-..*,0 XBZ)B0JB0(*.*A*/8@094>G9M0

0 Z)B0=B0�*..*.30F9N30JGM30J-;;5)-B0 ]BZ)B0ZB04*�-2P*),094>G9M0
0 0 fB9B09*)*.@*094>G9M0
�
�
�
�
� �



�

��������	�
�������	��������������������������	���
��	�
������� ����
���	���!������������"�!�
#$��

��
����
�����

� ��%&  ��
��
����
'����

����(����)�'%*��)�'%�+,�-��
��
����
���������

%� ./01233405678972:;4<28
)� �� =� ��
&� �� �� &�

�
=��>��?
	�	���
��
�����

@478
��>��?
	�	���
��
�����

@478
=�������	A��
��
�����

@478

��
����,��	���B�"��������� C0DEF;2/8G:425:2865H895I4522/45I8 B����J��K�L������L���������� @478
�

��
����)����	������	��������)�!M� NO28EF/E0328018726/545I8;O438:0F/328438;0P8
�

)����	���
�

=�������)����	���,
��������=),!�
� �

�)�>��M��C0552:;8Q4070IR8S4;O8C0DEF;2/38 � �� �� &� � �� �� &� T� U� $� V�  � #� ����������&��T��U�
�)�>��M��W5H2/3;65H8:0DE0525;380186/;414:467852F/67852;S0/X38 �

)�
A�
���
��
�	
�K
	�
��

�J
��
��
!�

%
Y"
��
��
��
=
��
	�
	�
��
��

�Z
!�

%
Y"
��
��
��
�
���
	�
�
��
��

�Z
!�

�

%
��
	�
��
�	�
��

-
��
[
��
��
��

=
��
\�
��
��
��
��
�	
��

B
��
	�
��
�
�

B
�A
��
�"
�
��
��

�
��
��
�	
�]
�B
��
	�
�]
�

�
��
��
��
��

�
��
��
��
�
��
��*
��
��
�

�
��
	�
��
��
��

�
�

��
�

%
�A
	��
��
��
���
�

�

�
��
	�
�\
	�	
��
�

%
��
	�
��

��
�	
A	
�

��
��
��
��
�
�

+
��
K�

�
��
�

�
	�
��
	�
��

=
��̂
��
���
��
_��
�

(
	�
��
��
�

)	
�
�)
��
��
)�
��
�	
��
�

=
�
,
�>�
��

=
�
,
�>�
��

=
�
,
��
�&
�

�)�>&�M��W5H2/3;65H83FE2/<432H8726/545I852;S0/XE6/6H4ID38 � �

�)�>T�M��W5H2/3;65H8F53FE2/<432H8726/545I852;S0/XE6/6H4ID38
� �
� �
� �

� � � �
��
����)����	���,
���������),!M��� ;̀8;O2825H8018;O438:0F/32a8726/52/38S4778b286b728;0P8 8 8
�),>��M�c50S8;O28EF/E0328018̀/;414:4678@2F/678@2;S0/X38 d8 ef8 eg8 8 h8 i8 j8 j8 hj8 j8 j8 j8 j8 j8 j8 h8 i8 i8 j8
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�����t��
(�f���n� lf��
����

]̂1r1 O1 `̂1r1 O1 `̂1r1 O1 `̂1r1 O1 `̂r1 O1
�������

� ������ ����i� ����i� ����i� ����i� ����i�
o��(����%�����q�������������q	���	����������u����	�������v����	����v���������g�v��	�	&p��w����v�����&��
�	��v����&��
��v��))��v�����		���	���v����x�p�"������xv�

�
��
����y��	������
lm"������������
����� lm"���������z	����������	��������	�
�	���� ���������lm"�����
F4VB,4:50D3,4,+YMJ{YG4:1G053,,J093+?-?;:051LE2V1\2>VY1M30++,:1 F4VXVG64053Y1GG|1M?--0;01?<17+;:+004:+;1

1
UV1F4VQVR,>:E61

C4V1GV1G6>,456+1}1M3:0<1G9:0+2:52Y1M?OI?6+>04Y1A6>>30,-231 F4V1G3,4@:-,1G3,+D,4Y1M40590+21H+52:26201?<1G9:0+901,+>1J093+?-?;.1
1

]VWC4VS,423:D1|,+@,4,+1

1 1 V̀WF4VT0+6D,>0E:1

�
�
� �



�

��������	�
�������	��������������������������	���
��	�
������� ����
���	���!������������"�!�
#$%�

��
����
�����

� ��&' ���
��
����
(����

�)�*+����)(�,�(&+�)���&(�&�
��
����
���������

&� -./01223/45678619:3;17
,� �� *� ��
<� �� �� <�

�

*��=��>
	�	���

��
�����
?367

��=��>
	�	���

��
�����
?367

*�������	@��

��
�����
?367

��
����)��	���A�"�������� B/CDE:1.7F9314917G784H�� A����I��J�K������K���������� ?367
�

��
����,����	������	��������,�!L� MN17DE.D/217/07615.434H7:N3279/E.217327:/O7
�

,����	���
�

*�������,����	���)
��������*,)!�
� �

�,�=��L��P4Q1.2:54Q7:/7R4/STN5:7N5DD1427347U/E.7V.5347SN147U/E7C5R1757Q19323/47 � �� �� <� � �� �� <� '� %�W� $�  � #�����������<��'��%�
�,�=��L�X5347R4/S61QH17C5:N1C5:3956754Q79/CDE:5:3/4567C/Q1627:N5:75.17E21Q7347:N170316Q7/07:N1/.1:3956741E./29314917�

,�
@�
���
��
�	
�J
	�
��

�I
��
��
!�

&
Y"
��
��
��
*
��
	�
	�
��
��

�Z
!�
&
Y"
��
��
��
�
���
	�
�
��
��

�Z
!�

�

&
��
	�
��
�	�
��

[
��
\
��
��
��

*
��
]�
��
��
��
��
�	
��

A
��
	�
��
�
�A
�@
��
�"
�
��
��

�
��
��
�	
�̂
�A
��
	�
�̂
�

�
��
��
��
��

�
��
��
��
�
��
��+
��
��
�

�
��
	�
��
��
��

�
�

��
�

&
�@
	��
��
��
���
�

�

�
��
	�
�]
	�	
��
�

&
��
	�
��

��
�	
@	
�

��
��
��
��
�
�

_
��
J�

�
��
�

�
	�
��
	�
��

*
��̀
��
���
��
a��
�b
	�
��
��
�

,	
�
�,
��
��
,�
��
�	
��
�

*
�
)
�=�
��

*
�
)
�=�
��

*
�
)
��
�<
�

�,�=<�L�c523927/075Q5D:3;16U754Q7615.434Hd7 � �
�,�='�L�e9fE3.17R4/S61QH17/47c52397C/Q1627/079/H43:3;17D./912234Hg7 � �
�,�=%�L�e9fE3.17R4/S61QH17/473CD61C14:5:3/47C/Q1670/.741E./7C/Q1627 � �
�,�=W�L�e9fE3.17R4/S61QH17/47;5.3/E279/CDE:5:3/456756H/.3:NC7 � �
� � � �

��
����,����	���)
���������,)!L��� e:7:N1714Q7/07:N3279/E.21d7615.41.27S3667V175V617:/O7 7

�,)=��L�M/7h123H47i/Q1627/07234H61741E./427d754Q72C566741:S/.R27 j7 kl7ml77 n7 o7 n7 o7 o7 p7 p7 p7 n7 n7 p7 o7 n7 o7o7
�,)=��L�qCD61C14:5:3/47/07566723CD617527S1667527C/.179/CD61r74EC1.395679/CDE:5:3/427S3:N701S741E./42g7 j7 ks7ms77 o7 o7 n7 i7 n7 p7 p7 p7 i7 n7 p7 o7 n7 o7o7
�,)=<�L�e456U2179/4419:1Q741:S/.R27347:N17C154p0316Q763C3:7 j7 ms7ml77 o7 o7 i7 o7 n7 p7 p7 p7 i7 n7 p7 o7 n7 o7o7
�,)='�L�t/.C563u17V3/6/H39567059:2734:/7C5:N1C5:39567C/Q1627 j7 ks7kl77 i7 o7 i7 o7 n7 p7 p7 p7 i7 n7 p7 o7 n7 o7o7
�,)=%�L�P4Q1.2:54Q75723CD617C5:N1C5:39567C/Q167/07C1C/.U70/.C5:3/47347:N17V.5347 j7 ks7ms77 o7 o7 i7 o7 n7 p7 p7 p7 i7 n7 p7 o7 n7 o7o7
�,)=W�L�P4Q1.2:54Q75723CD617C5:N1C5:39567C/Q167/07Q19323/47D./9122127 j7 kl7ml77 n7 o7 p7 o7 n7 p7 p7 p7 n7 n7 p7 o7 n7 o7o7
�

A
���	���
���
�!�

#� #� #� #� #�

�=��
�,)=��o32:/.U7/07B/CDE:5:3/4567?1E./29314917 t/E.79/CD/414:27/07?1E.567F3H45634H7

t./C75.:3039356741E.56741:S/.R7:/7
.15632:39741E.56741:S/.R27p7q4:./QE9:3/47

i1C/.U7B652230395:3/47F9N1C17v7
h1965.5:3;1d7?/4pQ1965.5:3;17

o1VV3547n15.434Hpo1VV3547;1.2E27
-1.91D:./47n15.434Hp7

�,)=��i/Q1627347B/CDE:5:3/4567?1E./29314917 t/E.79/CD/414:27/07?1E.567F3H45634H7 i/Q16634H7:N17;14:.5672:.15C7
eE:/p522/935:3;1741:S/.R754Q7N3DD/7
95CDE27p7n15.434H754Q7.1:.31;567DN5217

n15.434H7VU78../.7i343C3u5:3/47

�=��
�,)=��B/CDE:5:3/4567MN1/.U7/07:N17c.5347 ?1E./:.542C3223/47 i/Q16634H7:N17Q/.25754Q75EQ3:/.U72:.15C7

-/34:p5::.59:/.741E.56741:S/.R27p7?1:S/.R7
QU45C392754Q7:.53434H7

X.5Q314:7h12914:7n15.434H7

�,)=��c3/6/H39567c59RH./E4Q7 -/DE65:3/47QU45C3927
i19N5439567V1N5;3/.7/0791.5C392p
061rE.5672:.14H:N7pMN17-1.91D:./47g7

F3H456p:/p4/32175456U2327p7?/32U7S13HN:27
54Q7Q36E1Q75::.59:/.741:S/.R27

F:5V363u34H7o1VV3547n15.434H7

�=<�
�,)=��

c523972U45D:397C19N5432C2754Q7Q14Q.3:397
D./912234H7

i/Q1634H7:N175;1.5H17V1N5;3/.7/0741E./427i5DD34H70E49:3/47
FD5.2175::.59:/.741E.56741:S/.R2754Q7
9/..165:1Q7D5::1.42pFD5.217D5::1.42754Q7
1rD5423/47.19/Q34H7

-.3493D567B/CD/414:7e456U2327w-Bexp7
83H14;19:/.2p83H14;56E12p
B/;5.354917C5:.3r7

�,)=��MN17H141.5:3/47/0759:3/47D/:14:35627 o/QHR347 iE6:3p65U1.7-1.91D:./47 B/4:./67/072D5.21412273475::.59:/.741:S/.R27F34HE65.7y56E17h19/CD/23:3/47

�='�
�,)=��F:3CE65:3/4754Q7.3234H7DN5217 i/Q1634H7:N175;1.5H17V1N5;3/.7/0741E./427c59RpD./D5H5:3/47v7q43:E:3/47d7h1.3;5:3/47 BN5/:39741:S/.R2pe::.59:/.27 n3C3:2754Q78r:1423/427/07-Be7

�,)=��-15R754Q7056634H7DN5217 oEr61U7i/Q167 c59RpD./D5H5:3/47vn/227tE49:3/47
nU5DE4/;70E49:3/427p7MN17B/N14p7
X./22V1.H7:N1/.1C7

y5.35:3/427/07o1VV3547n15.434H7

�=%�
�,)=��

e0:1.7NUD1.D/65.3u5:3/4754Q7z10.59:/.U7
-1.3/Q7

FD3R34H741E./47C/Q1627p7F34H617 c59RpD./D5H5:3/47v7n3C3:5:3/47 e2UCC1:.3956741:S/.R27 ?/463415.7o1VV3547615.434H7

�,)=��o/QHR34754Q7oEr61U71fE5:3/427p7q4:./7 FD3R34H741E./47C/Q1627p7h1:5361Q7 FEDD/.:7y19:/.7i59N34127p7q4:./QE9:3/47 ?/4pC/4/:/439741:S/.R27 n342R1.{27i/Q167/07:N17y32E567FU2:1C7

�=W��,)=��
?1E./47p75r/42dQ14Q.3:121:9d7:N10/E.7
9/CD/414:27/0?1E.567F3H45634H7

FD3R34H741E./47C/Q1627v7|h7i/Q167 FEDD/.:7y19:/.7i59N34127p7B652230395:3/47B/CD61C14:5.U7C1C/.U72U2:1C27 eDD6395:3/47/07n5:1.567q4N3V3:3/47



�

��������	�
�������	��������������������������	���
��	�
������� ����
���	���!������������"�!�
#$%�

�&'(��
)*+,-.,/0123113-040*+,-.,/123..*,5,*6*7.-8
,583-069/00*:5869/00*:;/.30;8

<0.*;,/.*8/0=8>3,30;82-=*:8?@*/AB8
30.*;,/.*?/0=?>3,*82-=*:8

C+77-,.8D*6.-,8E/6930*18?8F*;,*113-08
G31.,3H+.*=82-=*:8->8I-,A30;82*2-,B?8
@323.*=86/7/63.B8->8I-,A30;82*2-,B8

@/.*,/:8J*036+:/.*8)+6:*+18

�($�
�&'(��

K:*6.,-79B13-:-;B8?)*,01.87-.*0.3/:5,*1.30;8
7-.*0.3/:5J-:=2/0?L-=;A30?M/.N8
O-:./;**P+/.3-058-+.:30*8->.9*8L-=;A30?8
L+Q:*B82-=*:R8

<0.*;,/.*8/0=8>3,30;82-=*:8?)-0:30*/,8
30.*;,/.*?/0=?>3,*82-=*:8

C+77-,.8D*6.-,8E/6930*18S8M*,0*:8
T+06.3-08

U9*817+,3-+181B069,-03N/.3-089B7-.9*1318 C.,3/.*8V-,.*Q8

�&'(��
E-=*:30;83-0W869/00*:8A30*.3615/6.3O/.3-08
/0=30/6.3O/.3-08;/.*18

<0.*;,/.*8/0=8>3,30;82-=*:8?C.32+:/.3-08
HB81B0/7.3686+,,*0.18

C*:>?-,;/03N30;8E/718?8<0.,-=+6.3-08
U9*830.*,/6.30;?,*O*,H*,/.30;?2*2-,B8
9B7-.9*1318

@301A*,X182-=*:8>-,8-,3*0./.3-086-:+2018

�( �
�&'(��

V-27:*.*>-,2+:/.3-08->L-=;A30?8
L+Q:*B2-=*:R8F*:/.3-0H*.I**08-+.7+.>3,30;8
/0=86-01./0.8307+.86+,,*0.RG316+113-08
->,*;32*1R8C->.I/,*=*2-R8

0-31*8308173A30;0*+,-082-=*:8S87/,.8<8 C*:>?-,;/03N30;8E/718?8D/,3/H:*8 E-.-,8@*/,030;8/0=8V-0.,-:8
F*30>-,6*2*0.8@*/,030;8?K:*2*0.18->8
F*30>-,6*2*0.8@*/,030;8

�&'(��V-27/,.2*0./:82-=*:148V/H:*8.9*-,B8 0-31*8308173A30;0*+,-082-=*:8S87/,.8<<8 C*:>?-,;/03N30;8E/718?8Y:;-,3.928 T**=H/6A86-0.,-::*,8
E/,A-O8=*6313-087,-6*11?GB0/2368
7,-;,/2230;8/:;-,3.9218>-,81-:O30;8EGZ18

�(#�
�&'(��

V-27/,.2*0./:82-=*:148V/H:*8.9*-,B8S8
V/H:*8KP+/.3-08

6-27/,.2*0./:82-=*:30;8?8<8 C*:>?-,;/03N30;8E/718S8C[E8<03.3/:3N/.3-08T-,I/,=8/0=830O*,1*82-=*:86-0.,-::*,8 Y:;-,3.9218>-,8:/,;*81./.*817/6*18

�&'(��
Z9B136/:8C9/7*8->8)*+,-018/0=8)*+,-08
C32+:/.-,18

6-27/,.2*0./:82-=*:30;8?<<8 C*:>?-,;/03N30;8E/718S8M-9-0*08Y:;-,3.928U9*86*,*H*::+28/0=82-.-,86-0.,-:8 J,/=3*0.8.*27-,/:8=3>>*,*06*8:*/,030;8

�

&����	���
����
�����

WR\ U9-2/18U,/77*0H*,;58]T+0=/2*0./:18->8V-27+./.3-0/:8)*+,-163*06*̂58[Q>-,=8_03O*,13.B8Z,*1158
/̀0+/,BabWb8

aR\ Z*.*,8G/B/08c8@T8YHH-.58]U9*-,*.36/:8)*+,-163*06*48V-27+./.3-0/:8/0=8E/.9*2/.36/:8
E-=*:30;8->8)*+,/:8CB1.*21̂58E<U8Z,*15abbd8

eR8 F369/,=8CR8C+..-08/0=8Y0=,*I8JR8f/,.-58]F*30>-,6*2*0.8@*/,030;?Y08<0.,-=+6.3-0̂5a0=8

K=3.3-05U9*8E<U8Z,*115abWg8

�
&����	��������������
�

h����i��&�j�����
��	�k	���

����	�
�
��&����	���������������l�m�n�	������!� o	����pq��	���	����l�m�n�	������!�
�&���������m!� �&��������lm!� �&����r���lm!� �&����s����m!t�

������� u����	��� ������� u����	��� ������� u����	��� ������� u����	��� ������� u����	���
&�j����� �����v���

wb8x8 ?8 eb8x8 ?8 eb8x8 ?8 eb8x8 ?8 ebx8 ?8
y����������

&�j����� �""���
wb8x8 ?8 wb8x8 ?8 wb8x8 ?8 wb8x8 ?8 wbx8 ?8

�����z��
&�j���r� pj��
����

ab8x8 ?8 eb8x8 ?8 eb8x8 ?8 eb8x8 ?8 ebx8 ?8
�������

� ������ ����m� ����m� ����m� ����m� ����m�
t��&����s�����v�������������v	���	����������{����	�������|����	����|���������k�|��	�	(u��}����|�����(��
�	��|����(��
��|��''��|�����		���	���|����~�u�"������~|�

�
��
�������	������
pq"������������
����� pq"����������	����������	��������	�
�	���� ���������pq"�����
WR\ E,RD*0A/.*1/08O*0A/.*1/0R;�.61R6-28
aR\ J/0*1/058

Y11-63/.*8V-01+:./0.8
U/./8V-01+:./06B8C*,O36*18
Y+1.,/:3/8

G,RC/,+:/.9/RM858Z-0=369*,,B8K0;;86-::*;*5869/,+:/=9/�7*6R*=+R308�8
8Z,->R8J-=>,*B8�301.*,58C/O**.9/8K0;30**,30;8V-::*;*58
;-=>,*BI301.*,�1/O**.9/R/6R308

WR8G,R8JRE/,/;/.9/28�8G,R8VRD3�/B/A+2/,/08

�



�

��������	�
�������	��������������������������	���
��	�
������� ����
���	���!������������"�!�
#$$�

��
����
�����

� ��%& '��
��
����
(����

�(�%))�*%(�����+�(�(*�
��
����
���������

%� ,-./0112.3456750892:06
)� �� ;� ��
'� �� �� '�

�
;��<��=
	�	���
��
�����

>256
��<��=
	�	���
��
�����

>256
;�������	?��
��
�����

>256

��
����@��	���A�"��������� BC76 A����D��E�F������F���������� >256
�

��
����)����	������	��������)�!G� HI06JK-J.106./6504-323L69I2168.K-1062169.M6
�
)����	���

�
;�������)����	���@
��������;)@!�

� �
�)�<��G��N3O0-1943O69I06/K3O4P0394516./6Q-92/282456R390552L03806 ��� �� '� � �� �� '� &� S� T� $�  � #�����������'��&��S�
�)�<��G��U04-36V412816./6R390552L0396P48I2323LW61031.-1643O6P48I2323L6J-.80116 �

)�
?�
���
��
�	
�E
	�
��
�D
��
��
!�

%
X"
��
��
��
;
��
	�
	�
��
��
�Y
!�

%
X"
��
��
��
�
���
	�
�
��
���
Y
!�

�

%
��
	�
��
�	�
��
Z
��
[
��
��
��

;
��
\�
��
��
��
��
�	
��

A
��
	�
��
�
�A
�?
��
�"
�
��
��

�
��
��
�	
�]
�A
��
	�
�]
��
��
��
��
��

�
��
��
��
�
��
��̂
��
��
�

�
��
	�
��
��
��

�
�

��
�

%
�?
	��
��
��
���
��

�
��
	�
�\
	�	
��
�

%
��
	�
��

��
�	
?	
�

��
��
��
��
�
�_
��
E�

�
��
�

�
	�
��
	�
��

;
��̀
��
���
��
a��
�b
	�
��
��
�

)	
�
�)
��
��
)�
��
�	
��
�

;
�
@
�<�
��

;
�
@
�<�
��

;
�
@
��
�'
�

�)�<'�G��N3O0-1943O69I06O012L36./66R390552L0396Cc190P16d6eHfC6 � �
�)�<&�G��N3O0-1943O69I068.PJK9492.3456P09I.O1W6.J92P2g492.3643O6-041.323L64V.K96JIc1284561c190P6 � �
�)�<S�G��N3O0-1943O62PJ528492.316./6Q-92/282456R390552L03806236:4-2.K16-045692P064JJ528492.316 � �
� � � �
� � � �

��
����)����	���@
���������)@!G���Q969I0603O6./69I2168.K-10W6504-30-16h2556V064V5069.M6 6

�)@<��G�Q8iK2-069I06j3.h50OL06.369I06/K3O4P0394516./6Q-92/2824562390552L0380643O62916J-.V50P61.5:23L664JJ-.48I016 k6lm6ln66 d6 d6 d6 d6 d6 d6 d6 d6 d6 d6 d6 d6 d6 d6 d6
�)@<��G�Q8iK2-069I06j3.h50OL06.36/K3O4P0394516./6R390552L0396o48I2323L6643O6P48I2323L6J-.80116 k6pn6lm66 q6q6 q6 q6 q6 q6 d6 d6 d6 d6 d6 q6 d6 d6 d6
�)@<'�G�Q8iK2-06j3.h50OL06.369I06O012L36./66R390552L0396Cc190P143O6eHfC6 k6ln6lm66 d6 d6 d6 d6 d6 d6 d6 d6 d6 d6 d6 d6 d6 d6 d6
�)@<&�G�Q8iK2-06j3.h50OL06.368.PJK9492.3456P09I.O1643O6.J92P2g492.36 k6lm6pn66 d6 q6 d6 d6 q6 d6 d6 d6 d6 d6 d6 d6 d6 d6 d6
�)@<S�G�QJJ5c69I06j3.h50OL06.36e045692P064JJ528492.316 k6pn6ln66 d6 q6 d6 d6 q6 d6 d6 d6 d6 d6 d6 d6 d6 d6 d6
�
A
���	������
�!� #� #� #� #� #�

�<��
�)@<��

R39-.OK892.369.6Q-92/282456R390552L0380643O629r16
908I32iK016

R39-.OK892.36R390552L0396o48I2323LW6s412816e0J-01039492.36./6R390552L03961c190P16
B.PJK9492.3456P09I.O1643O6.J92P2g492.36

B4106C9KOc6d6QK9.3.P.K16t0I28506uv-2:0-6
U0116B4-6w6

�)@<��,-.V50P6C.5:23L6h29I6Q-92/282456R390552L03806fJ036Q-8I29089K-06o48I2306B.39-.56 B.39-.56/.-69I067:.5K92.36./6tUCR6v012L316

�<��

�)@<��
QR6o.O051W6v494648iK21292.3643O6504-323L6
41J08916./6QR6

o43K/489K-23L6QK9.P492.36,-.9.8.56

Q36fVx089df-20390O6QJJ-.48I6 >0K-456>09h.-j6o.O05523L6
B4106C9KOc6d6v0/0896,-0O2892.366W6y04-643O6
H04-6,-0O2892.36236o08I4328456O0:28016

�)@<��
,-.V50P6C.5:23L6d6,-.V50P6C.5:23L6
,-.8011W6z.-PK54923L6,-.V50P16

HI067:.5K92.36./6R390552L0396o48I2323L6

�<'�
�)@<��,-.V50P69cJ01643O6BI4-4890-2192816 ofCQRB6d6>{B6

H..51643O6H08I32iK016/.-6B.380J9K456
v012L366 zKggc610969I0.-c6 B4106C9KOc6d6z5c23L6v-.3016

�)@<��,-.V50P6CJ480643O6C04-8I6 fCQBQ6d6C7eBfC6 v012L36B.PJ250-16

�<&�
�)@<��R390552L0396QL0396 B.PJ.303916./6R390552L0396o48I2323L6 U4V0550O6R390-:456B458K5K16

o48I2323L6fJ92P2g492.36 B4106C9KOc6dB.L29.6
�)@<��

e492.34529c643O6e492.34564L0396h29I6
J0-/.-P43806P041K-016

R39-.OK892.361031.-16d6o48I2323L6,-.80116
|3.h50OL06e0J-01039492.316/.-6v012L36
RPJ-.:21492.366

�<S�
�)@<��z50}2V2529c643O6R390552L0396QL03916 C03123L643O6o.329.-23L6

Q6j3.h50OL0dV410O6z-4P0h.-j6/.-6v012L36
fVx0892:06zK3892.31643O6B.319-423916

B4106C9KOc6d6Q50}46W6CReR6

�)@<��H41j673:2-.3P039643O62916,-.J0-92016 C2L3456,-.801123L6 fJ92P2g492.36H08I32iK016
�<T��)@<��HcJ016./6QL03916 H-431/.-P23L6v4946239.6R3/.-P492.36 R39-.OK892.369.6eHfC6d6q4-Oh4-06 e041.323L64V.K96JIc1284561c190P6 B4106C9KOc6d6CP4-90-6q.P06-.V.916



�

��������	�
�������	��������������������������	���
��	�
������� ����
���	���!������������"�!�
#$ �

%&'()*+,- ./()/0+01,-

�234��516+7-',)+81,-/9-':+01,- ;'86<0<0:-=7/8+,,-./017/*-

�4$�
�234��./0,17'<01--,'1<,9'81</0-)7/>*+(-?.@=A- =7'81<8'*-B,+,-/9-;'86<0+-C+'70<0:-

D+,<:0-=7<08<)*+,-/9--EF5@-G-H01+7I)1-
=7/8+,,<0:-G-1',J-;'0':+(+01-

F+()/7'*-KI'*<1'1<L+-M0'*N,<,- .',+-@1ION-GM))*<8'1</0-/9-MH-<0-.MDP.M;-
�234�����"�����	�����	��"
QQ����

����	���2����	���R���������������
�������	����

�4 �
�234��

.@=-',-'-,+'786-)7/>*+(G8/0,17'<01,-'0O-
7+)7+,+01'1</0-

=7/:7'(('>*+-C/:<8-./017/**+7,-?=C.A- F',J-@86+OI*<0:-G@N0867/0<S'1</0-1//*,-
E+',/0<0:-'>/I1-T+/(+17N- .',+-@1ION-G-@17+'(*<0<0:-D7I:-D<,8/L+7N-

�234��.@=G->'8J17'8J<0:-'0O-E/*+-/9-6+I7<,1<8- .*/,+O-C//)-=7/8+,,-./017/*-@N,1+(,-
F',J-./((I0<8'1</0-G-;+(/7N-
;'0':+(+01-

�4#�
�234��

.@=-G-U7/V'7O-.6+8J<0:-'0O-8/0,17'<01-
)7/)/:'1</0-

H017/OI81</0-1/-MO')1<L+-./017/*- U<*+-@N,1+(-
@1ION-/9-W+I7<,1<8-J0/V*+O:+-9/7-'I1/('1<8-
8/09<:I7'1</0-T+0+7'1</0-'0O-H00/L'1</0-

.',+-@1ION-G-X+11+7(+01-?U<0'08<'*-
MOL<,/7A-

�234��.@=GH01+**<:+01->'8J17'8J<0:- ./((+78<'**N-ML'<*'>*+-@/91V'7+- F7'8<0:-'0O-D+>I::<0:-

�

2����	����
����
�����

YZ[ U'7<O-;+S<'0+\-@I0<*-]'O+7'\-̂6<'7N-̂/>>'8N-'0O-_'16'0-=7/IO*/L+\-̀H01+**<:+01-@N,1+(,-<0-
;'0I9'81I7<0:a-.I77+01-D+L+*/)(+01,-'0O-UI1I7+-=7/,)+81,̀\-?I0<1-YA-

bZ[ W/V-_+19*<&-B,+,-M0'*N1<8,-F/-@+*+81-;/L<+,\-.7+'1+-./01+01\-'0O-;'J+-;I*1<(<**</0-D/**'7-D+8<,</0,-
MI16/7a-c'86-XI*N:/?I0<1-YA-

dZ[ D<:<1'*-@<:0'*-=7/8+,,<0:a-M-=7'81<8'*-TI<O+-9/7-%0:<0++7,-'0O-@8<+01<,1,\-@1+L+0-@(<16-?I01<-bA-
eZ[ eZ-M71<9<8'*-H01+**<:+01-<0-%0:<0++7<0:-D+,<:0a-]/*I(+-Y-\--T+7'7O-;+I7'01\-@)7<0:+7--?.6')1+7-b\d\f\g\h-G

I0<1dA-
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GCC?3;1/;?5+H;5;5<+?I+J-K+LC1<-C+ MNO,0P+ ;5/-**;<-5/+5-QC+D?2/1*+
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7-*1/-6+,-345?*?<;-C+

>5/?R;-Q@A415<-+H151<-B-5/+I?2+
>5/?*?<;-C+0-C1B-@7-D?C;/?2;-C+I?2+
>5/?*?<;-C+156+81/1+A>7S>7OLH@
O5I?2B1/;?5+E./213/;?5+

0-T)-53-@S1//-25+G51*:C;C+?I+J-K+U?<C+7156?B+J1*VC+?5+/4-+J-K+
A1C-+0/)6:@GDD*:;5<+J-K+O5/-**;<-53-+I?2+
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156+,-345;T)-C=+\56+E6;/;?5Z+H?2<15+h1)IB15=+O0Wa+]X\]̂ f̂]d]Z+
cd̂]X\]̂ f̂]d]+

f=YW;5<+U;)_+J-K+81/1+H;5;5<Z+0D2;5<-2Z+\56+-6=+\]XX+MF;-Q+?5*;5-+?2+6?Q5*?16+
I2?B0D2;5<-2*;5VP+

g=YH155;5<Z+71<41F15+156+034)-/i-_+O5/2?6)3/;?5+/?+O5I?2B1/;?5+7-/2;-F1*Z+
A1BK2;6<-L5;F-2C;/:S2-CCZ\]]̂MK??V1F1;*1K*-?5*;5-P+
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"��Ŷ������
"��Y� ��
�������	����������� �����������;	���������� �	����������b	]��� +������	������������	����

�;(=����������	�����̂�A	�	�����	������ ��
�������	��������	����� s���	��������� �
��	�����b	]���
+�����������
��������	��t��@��������
����A	���@��������

�=&�
�;(=��

���
���	��������
��	"��Y	��̂�I���]����
������	��	���

����s
������
�������	��������	����
A����	�������"�������������	�����
]���J�������

;������_	��	�����("�	����b	]��L�
�����
��	���;����

<�\�����������

�;(=��I����]����������	��	��� s
����$����	��������	���� �������	�	��������	��� �]���"�	���;���� ���	�
����������L��"	�����]	�	u���



�

��������	�
�������	��������������������������	���
��	�
������� ����
���	���!������������"�!�
�����

�#$�
�%&#���
��	"��'	���

('��"�������)
����(����	���
�����	����

)�������	�	��������	��� ���	��	���%���� �"
�*��#�"
�����+	�	,��	����������

�%&#��(������������	���"����
��
����%��"��#-	.���
�������	���
�����	����

(�����������	�������(������������	��� /	�"���	���%���� �����#�'	�����+	�	,����������

�#0�
�%&#��1��2
���������3�.�������� ������	�����	���������� 4
�����������������	��������� �����	����������	���%����

���	�
��������������"������5��������6�
���
������

�%&#��&"�	�����"����
�� �
�
���	������	���
����	�������6��������
��
���������	��
������

������/	�"���	���%���� ������	����������7����������

�#8��%&#��4���3	���� /	�����	���(����"�� ������������������	'6�(����	���������	����
"�	���%������ (2
	.������9�	���

�
� � � ������ � �

�%&#����������+���3	���� ������	�����	���
���	��� 4�)������6�����#��������������
1	+���&"�	��������	��	���������5�
1	+���&"�	����+���%	������
�����

���"����
�������	��#��#9�	���/���	���
���	��

�# �

�%&#���"����
������������� ('��"�������������	�����	���
���	������.��
�	�����������
��"�����1	+���&"�	��������	�����6�
&"�	����/��������6�&"�	������"������

(��������4	�#��#9�	���/���	������	��

�%&#������������
/	�	�����
�	��������	��	��������	�	����
�
�	��������	���

4��	��"��"���	��������.��
�	�����
�����6�(����	��6�������������

���	���

&"�	����7�	��#��#"�	���
����
�	���	���������5�

������	����������%	�:��������

�#;�
�%&#��

����
�	���	����""�	���	�����
�.���#�
�	�"��'�

/	�	�����
�	��	������"�����
������	��	�����������

��������"�	��������
�	����������������������"�		����	�����
���������������

������	����������%	�:�(2
��	���0<0�="�	�:�
7�3���4
���������
���	���

�%&#��
����
�	���	����""�	���	�����
�.���#�
/
"��'�

/	�	�����
�	��������	���
&"�	�
�������	��������.��
�	�����
������#�����>	���+	������	����

?�.��������/	.	�	����
��	"��'	���
�?/�!���������

������	������	��9�.	���	���

�

%����	���
����
�����

@ABCDEFGHIAHJKLMNLOPHQKFMRFSOLGHDTHIOLRUKDMFRHVDWWEMFRXUFDMHYZGULWGPH[U\HI]FUFDMPĤXUXH_R̀KXaH
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Ẑ[()*+,-.JG+*,>+6=A2*G93H7RF-M23_F-3*+6<S-813+?=2̀6+E237+*MB3277<̂aabZ/

cZ[ Z̀T.-,H<d()*+,-.A2*G93H7R5>+3?P2623-*+9653-67)93*JM7*287efB2-3796Q?@,-*+967/
gZ[ NZN-8-7G-8+<_]ZAZJ+E-3-\-6<d()*+,-.A2*G93H7-B3-,*+,-.)237)2,*+E2e<F93=-6]-@K8-66/B@1.+7>237</
c3?Q?Z/

�
&����	��������������
� h����i��&�j�����

��	�k	���
����	�
�
��&����	���������������l�m�n�	������!� o	����pq��	���	����l�m�n�	������!�

�&���������m!� �&��������lm!� �&����#���lm!� �&����r����m!s�
������� t����	��� ������� t����	��� ������� t����	��� ������� t����	��� ������� t����	���

&�j����� �����u���
ga/v/ 4/ ca/v/ 4/ ca/v/ 4/ ca/v/ 4/ cav/ 4/

w����������
&�j����� �""���

ga/v/ 4/ ga/v/ 4/ ga/v/ 4/ ga/v/ 4/ gav/ 4/
�����x��

&�j���#� pj��
����
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dXYE*+2513G*4M0F-(01G*2,-?2+M\'()*+,-./*(=774+-(32)*+.G2I(.2+A+/72]M@-.-O3f+-;00iQ/99I</./*(M_̀ g̀X0

�
$����	��������������
� j����k��$�l�����

��	�m	���
����	�
�
��$����	���������������n�o�p�	������!� q	����rs��	���	����n�o�p�	������!�

�$���������o!� �$��������no!� �$����t���no!� �$����#����o!u�
������� v����	��� ������� v����	��� ������� v����	��� ������� v����	��� ������� v����	���

$�l����� �����w���
d̀0x0 i0 c̀0x0 i0 c̀0x0 i0 c̀0x0 i0 c̀x0 i0

y����������
$�l����� �""���

d̀0x0 i0 d̀0x0 i0 d̀0x0 i0 d̀0x0 i0 d̀x0 i0
�����z��

$�l���t� rl��
����
_̀0x0 i0 c̀0x0 i0 c̀0x0 i0 c̀0x0 i0 c̀x0 i0

�������
� ������ ����o� ����o� ����o� ����o� ����o�
u��$����#�����w�������������w	���	����������{����	�������|����	����|���������m�|��	�	&v��}����|�����&��
�	��|����&��
��|��%%��|�����		���	���|����~�v�"������~|�
�
��
�������	������
rs"������������
����� rs"����������	����������	��������	�
�	���� ���������rs"�����
WX0O+XCX=(-(<-P-.-+-�-(M12(/*+0=77*3/-.20E*(749.-(.M0'()*757M0EG2((-/X0 WX0F+X1X=(J43G29/-(M0=77/7.-(.0C+*)277*+�19Xf�M0'@0

F2A-+.,2(.M0=((-0�(/L2+7/.5M0EG2((-/0
-(J43G29/-(�-((-4(/LX2<40

WXO7XEXT-(350M1>O'1@M0
)-(353�7+,/7.X2<4X/(0

_X0O+X14+2(<2+C-9-(/L29M0fOM0ff10'()*+,-./*(012+L/3270CL.X0:.<XM0C4(2X0 0 _X0F+X�/(*.G?4,-+M1>O'1@0
L/(*.G?7W�7+,/7.X2<4X/(0

�

� �



�

��������	�
�������	��������������������������	���
��	�
������� ����
���	���!������������"�!�
��#$�

�

��
����
�����

� ��%$ #��
��
����
&����

�%�'�%��()�*��%�+%,%-(.�%&��-�)%��/�-%�
��
����
���������

%� 012345562789:;94<=6>4:
-� �� .� ��
$� �� �� $�

�
.��?��@
	�	���
��
�����

A69:
��?��@
	�	���
��
�����

A69:
.�������	B��
��
�����

A69:

��
����(��	���+�"��������� C2DEF=41:G<647<4:87H:;7I6744167I: +����J��K�L������L���������� A69:
�

��
����-����	������	��������-�!M� NO4:EF1E254:23:9481767I:=O65:<2F154:65:=2P:
�
-����	���

�
.�������-����	���(
��������.-(!�

� �
�-�?��M��QH47=63R:E12S4<=:54<F16=R:165T5:U:5494<=67I:165T:D878I4D47=:5=18=4I645V: ��� �� $� � �� �� $� #� W� X� Y�  � Z�����������$��#��W�

�-�?��M�[789R\4:523=]814:54<F16=R:5=87H81H5̂:E296<645̂:87H:IF6H496745:=2:81=6<F98=4:87H:498_218=4:14̀F614D47=5: �

-�
B�
���
��
�	
�K
	�
��
�J
��
��
!�

%
a"
��
��
��
.
��
	�
	�
��
��
�b
!�

%
a"
��
��
��
�
���
	�
�
��
���
b
!�

�

%
��
	�
��
�	�
��
c
��
d
��
��
��

.
��
e�
��
��
��
��
�	
��

+
��
	�
��
�
�+
�B
��
�"
�
��
��

�
��
��
�	
�f
�+
��
	�
�f
��
��
��
��
��

�
��
��
��
�
��
��'
��
��
�

�
��
	�
��
��
��

�
�

��
�

%
�B
	��
��
��
���
��

�
��
	�
�e
	�	
��
�

%
��
	�
��

��
�	
B	
�

��
��
��
��
�
�*
��
K�

�
��
�

�
	�
��
	�
��

.
��
g�
��
��
��
h��
�)
	�
��
��
�

-	
�
�-
��
��
-�
��
�	
��
�

.
�
(
�?�
��

.
�
(
�?�
��

.
�
(
��
�$
�

�-�?$�M�i54:8F=2D8=4H:=2295:87H:54<F14:<2H67I:E18<=6<45:=2:8789R\4:87H:=45=:4j65=67I:<2H4:87H:14HF<4:>F97418_696=645: � �

�-�?#�M�
G494<=:87H:67=4I18=4:45=8_965O4H:54<F16=R:H456I7:E8==4175:87H:8HH1455:=O148=:855455D47=5:=2:D6=6I8=4:<2DD27:
>F97418_696=645:87H:8<O64>4:=O4:=81I4=:H456I7:

� �

�-�?W�M�
081=6<6E8=4:67:=48Dk_854H:E441:14>64]5:=2:8789R\4:=O4:54<F16=R:H4>492ED47=:9634:<R<94:87H:D6=6I8=4:165T5:87H:
>F97418_696=645:

� �

� � � �

��
����-����	���(
���������-(!M���[=:=O4:47H:23:=O65:<2F154̂:94817415:]699:_4:8_94:=2P: :

�-(?��M�;jE9867:=41D5:F54H:67:54<F14H:523=]814:H4>492ED47=:87H:9634:<R<94:E12<455: l:mn:on:: p: q: k: p: p: k: k: k: p: p: k: q: k: k: k:
�-(?��M�Q7<21E218=4:14̀F614D47=567=2:54<F14H:523=]814:H4>492ED47=:E12<455:87H:=45=523=]814:321:54<F16=R:>F97418_696=R: l:mr:or:: s: q: p: s: p: k: k: k: s: s: k: q: k: k: k:
�-(?$�M�QH47=63R:>F97418_94:<2H4:67:6DE94D47=4H:523=]814:87H:H45<16_4:8==8<T:<2754̀F47<45: l:or:on:: s: q: s: q: p: k: k: k: s: p: k: q: k: k: k:
�-(?#�M�[EE9R:D6=6I8=627:87H:6DE94D47=8=627:E18<=6<45:=2:<275=1F<=:8==8<T:14565=87=:523=]814: l:mr:mn:: s: q: s: q: p: k: k: s: s: s: k: q: k: k: k:
�-(?W�M�[EE9R:54<F14:H456I7:E167<6E945:321:H4>492E67I:8==8<T:14565=87=:523=]814: l:mr:or:: q: q: s: q: p: k: k: k: s: s: k: q: k: k: k:
�
+
���	������
�!� Z� Z� Z� Z� Z�

�?��
�-(?��

G23=]814:;7I6744167Ik:012<455:D2H49: :[:t65T:s878I4D47=:u18D4]21T: Q7=12HF<=627:=2[1<O6=4<=F189:t65T:[789R565:
C2H4:t4>64]:]6=O:8:N229:

G23=]814:0474=18=627:N45=67I:
�-(?��

C8=<O67I:QDE94D47=8=627:vFI5:]6=O:8:
N229w:

�?��
�-(?��[I694:H4>492ED47=k[I694:012<455:

NO4:u6>4:G=8I45:23:[<=6>6=R:
C2DD27:NO4D45:8D27I:G4<F16=R:t65T:
[789R565:[EE128<O45:

[EE128<O45:=2:G=8=6<:[789R565:
G23=]814:0474=18=627:N45=67Ix8:v4==41:
[EE128<O:�-(?��;j=14D4:012I18DD67I:

�?$�
�-(?��

A44H:=2:54<F14:H4>492ED47=:9634:<R<94:
i7H415=87H67I:=O4:vF567455:C27=4j=:

N18H6=62789:t65T:[789R565:N41D67292IR: s2H417:tF945:
i567I:0474=18=627:N45=5:=2:[55455:=O4:
[EE96<8=627:p87H5<8E4:�-(?�� y8=O4167I:=O4:[1=638<=5:

�?#�
�-(?��

CF1147=:G23=]814:z4>492ED47=:s4=O2H5:
u869:=2:012HF<4:G4<F14:G23=]814:V:

QH47=63R67I:=O4:vF567455:87H:N4<O76<89:
t65T5:

{72]94HI4:t4̀F614D47=: N2295:312D:t45481<O987H: t65Tkv854H:G4<F16=R:N45=67I:
�-(?��Q7<47=6>4:=2:t4>64]:C2H4:

�?W�
�-(?��i7H415=87H67I:G4<F16=R:vFI5:

GR7=O456\67I:87H:t87T67I:=O4:t65T5:
NO4:A4<4556=R:23:8:u2145=kp4>49:|64]:

C2DD41<689:N229:|47H215: [_F54:C8545:
�-(?��C16=6<89:s855: [:N18H6=62789:;j8DE94:23:8:t65T:C89<F98=627:

�?X�
�-(?��012E164=81R:G23=]814:z4>492ED47=:

s4=O2H5k:CssQ̂:NG0̂:87H:0G0:
z436767I:=O4:t65T:s6=6I8=627:G=18=4IR: s2H417:t65T:[789R565: {4R:CO818<=4165=6<5:23:8:N229:

G23=]814:G4<F16=R:s44=5:G4<F16=R:
}E418=6275:�-(?��

�?Y�
�-(?��

Gzp:321:s878I4D47=: C811R67I:}F=:u6j45:87H:|896H8=67I:
N2F<OE267=:012<455P:[1<O6=4<=F189:t65T:
[789R565:

NO4:u21=63R:{72]94HI4:v854: {72]94HI4:321:G23=]814:G4<F16=R:
�-(?��

�? �
�-(?��

s878I67I:=O4:Gzp: NO4:QDE21=87<4:23:s485F14D47=: p6D6=8=6275:23:N18H6=62789:[EE128<O45: N2F<OE267=:012<455P:C2H4:t4>64]: ;5=8_965O67I:8:s4=16<5:012I18D:
�-(?��



�

��������	�
�������	��������������������������	���
��	�
������� ����
���	���!������������"�!�
��##�

�$%�
�&'$��()*+,*-./01,2,3456-,78*-560,59,-4+,3:;,)-,

<8=65*59-,
>4+,(8?8-)@,A56BC+D=4, E+--8D?,3-)6-+/,F8-4,G8*B,2D)@0*8*, H*+,),>55@,-5,I8D/,3+=.68-0,J.?*, (5D-8D.5.*,KLM65N+L+D-,

�&'$��
�

&����	����
����
�����

OPQ>4+,3+=.68-0,:+N+@5ML+D-,;89+=0=@+1,3:;1,2,R65=+**,956,:+N+@5M8D?,:+L5D*-6)C@0,<56+,3+=.6+,
359-F)6+,SO*-,T/8-85DU,J0,<8=4)+@,75F)6/VWXOYP,

WPQ359-F)6+,3+=.68-01,J.8@/8D?,3+=.68-0,KD,C0,E)60,<=E6)FP,2//8*5DZA+*@+0PWXX[,

\PQ359-F)6+,3+=.68-0,TD?8D++68D?1,2,E.8/+,956,R65]+=-,<)D)?+6*,C0,̂.@8),7P,2@@+DV,3+)D,J)6D.LV,G5C+6-,̂P,
T@@8*5DV,E)60,<=E6)FV,)D/,_)D=0,<+)/P,2//8*5DZA+*@+0VWXOW,

�
&����	��������������

�
�̀���a��

&�b�������	�c	���

����	�
�
��&����	���������������d�e�f�	������!�
g	����hi��	���	����d�e�f�	������!�

�&���������e!� �&��������de!� �&����j���de!� �&����#����e!k�
������� l����	��� ������� l����	��� ������� l����	��� ������� l����	��� ������� l����	���

&�b�����
�����m���

nXo, Z, \Xo, Z, \Xo, Z, \Xo, Z, \Xo, Z,
p����������

&�b�����
�""���

nXo, Z, nXo, Z, nXo, Z, nXo, Z, nXo, Z,
�����q��

&�b���j�
hb��
����

WXo, Z, \Xo, Z, \Xo, Z, \Xo, Z, \Xo, Z,
�������

� ������ ����e� ����e� ����e� ����e� ���������������������e�
�k��&����#�����m�������������m	���	����������r����	�������s����	����s���������c�s��	�	$l��t����s�����$��
�	��s����$��
��s��''��s�����		���	���s����u�l�"������us�
�
��
����v��	������ � �
hi"������������
����� hi"���������w	����������	��������	�
�	���� ���������hi"�����

<6PxP3+@N)y.L)6V2**8*-)D-,E+D+6)@,<)D)?+6V7+z)F)6+,>+=4D5@5?8+*P,
:6P_PR6)B)*4V2**5=8)-+,R659+**56V:+M)6-L+D-,59,KD956L)-85D,-+=4D5@5?0VJP3P2,(6+*=+D-,
KD*-8-.-+,59,3=8+D=+,)D/,>+=4D5@5?0P,

OPQ<6P268N){4)?)D,

, , WPQ:6P,_)6+*4,
, , \PQ<6*PJP̂5-48V,3G<K3>,
�
� �



�

��������	�
�������	��������������������������	���
��	�
������� ����
���	���!������������"�!�
��#$�

�

��
����
�����

� ��%& $��
��
����
'����

�%�(���)��(*����'*����+����%���%'��
��
����
���������

%� ,-./0112.3456750892:06
;��� <� ��
&��� �� &�

�
<��=��>
	�	���
��
�����

'	��
��=��>
	�	���
��
�����

'	��
<�������	?��
��
�����

'	��

��
����@��	���*�"�������� ��%� *����A��B�C������C���������� '	��
�

��
����;����	������	��������;�!D� EF06GH-G.106./6504-323I69F2168.H-1062169.J6
�
;����	���

�
<�������;����	���@
��������<;@!�

� �
�;�=��D��K3L0-1943L69F06108H-29M64HL296G543323I619-490I2016 ��� �� &������ &� #� $� N� O�  � P�����������&��#��$�
�;�=��D�Q4236R3.S50LI064T.H9623/.-U492.36-21R6 �

;�
?�
���
��
�	
�B
	�
��
�A
��
��
!�

%
V"
��
��
��
<
��
	�
	�
��
��
�W
!�

%
V"
��
��
��
�
���
	�
�
��
���
W
!� �

%
��
	�
��
�	�
��
+
��
X
��
��
��

<
��
Y�
��
��
��
��
�	
��

*
��
	�
��
�
�*
�?
��
�"
�
��
��

�
��
��
�	
�Z
�*
��
	�
�Z
�

�
��
��
��
��

�
��
��
��
�
��
��(
��
��
�

�
��
	�
��
��
��

�
�

��
�

%
�?
	��
��
��
���
�

�

�
��
	�
�Y
	�	
��
�

%
��
	�
��

��
�	
?	
�

��
��
��
��
�
�[
��
B�

�
��
�

�
	�
��
	�
��

<
��
\�
��
��
��
]��
�̂
	�
��
��
�

;	
�
�;
��
��
;�
��
�	
��
�

<
�
@
�=�
��

<
�
@
�=�
��

<
�
@
��
�&
�

�;�=&�D�_218.:0-6R3.S50LI062368.5508923I6L49464T.H96.-I432̀492.36 � �
�;�=#�D�a8bH2-06R3.S50LI06236:4-2.H164345M1216.36c3/.-U492.36d21R6a11011U0396 � �
�;�=$�D�c39-.LH8069F06eM190U6d21R64345M1216 � �
�;�=N�D�K3L0-1943L69F06.-I432̀492.345643L61M190U61G082/286-21R6 � �
� � � �

��
����;����	���@
���������;@!D���a969F0603L6./69F2168.H-10f6504-30-16S2556T064T5069.J6 6

�;@=��D�a8bH2-069F06R3.S50LI06.36:4-2.H16108H-064HL2923I6908F32bH016 g6hi6hj66k6 l6 l6 l6 l6 l6 l6 l6 l6 l6 l6 l6 l6 l6 l6
�;@=��D�a8bH2-069F064T2529M69.62L0392/M6R3.S50LI0623623/.-U492.36-21R6 g6mj6hi66k6k6 l6 l6 l6 l6 l6 l6 l6 l6 l6 l6 l6 l6 l6
�;@=&�D�K3L0-1943L69F06T412862L04164T.H96L49468.550892.36S.-R5.4L6 g6hj6hi66k6 l6 l6 l6 l6 l6 l6 l6 l6 l6 l6 l6 l6 l6 l6
�;@=#�D�aGG-08249069F068.380G916./6:H530-4T2529M684945.I1643L62UG48964345M121618F0U06 g6hi6mj66k6k6 l6 l6 l6 l6 l6 l6 l6 l6 l6 l6 l6 l6 l6
�;@=$�D�cL0392/M69F06R3.S50LI06236-21R6854112/28492.36908F32bH016 g6mj6hj66k6 l6 l6 k6 l6 l6 l6 l6 l6 l6 l6 l6 l6 l6 l6
�;@=N�D�a8bH2-069F06R3.S50LI06.361M190U61G082/286-21R6 g6hi6hj66k6 l6 l6 l6 l6 l6 l6 l6 l6 l6 l6 l6 l6 l6 l6
�
*
���	������
�!� P� P� P� P� P�

�=��
�;@=�� n00L6/.-6aHL296,543323I6 oF496216d21Rp6 _4946q.550892.3lc39-.LH892.36

q.UG2523I6rT10-:492.316/-.U6
r-I432̀492.3456

eM190U6d21R6a345M1216

�;@=�� e90G16236aHL296,543323I6 Q.23I6_00G0-6S29F6d21R6 EF06eG.31.-6 d21R6_.8HU03916 d21R6q54112/28492.36

�=��
�;@=�� aHL296d21R6a11011U0396 q.UG.303916./6d21R6 EF06,-.s0896E04U6

,-0G4-492.36./6EF-049643L6tH530-4T2529M6
q4945.I16

d21R6d43R23I16

�;@=�� ,0-/.-U23I6aHL296 ,H9923I6296a59.I09F0-6
EF0612̀0643L6u-04L9F6./69F06d21R6
a11011U0396

EF-0496q4945.I6 d21R6,-2.-292̀492.3643L6E-049U0396

�=&�
�;@=�� c390-3456q.39-.516 c3/.-U492.36e08H-29M6d21R6 e8F0LH523I643L6_04L523016 tH530-4T2529M6q4945.I16 d0:20S6./6aHL296v23L23I16

�;@=�� aHL2967:2L03806
c3/.-U492.36e08H-29M6d21R6a11011U0396
r:0-:20S6

a11011.-643L6r-I432̀492.367wG0-203806 EF-0496tH530-4T2529M6,42-16 d0:20S6./6e08H-29M6c382L03916

�=#�
�;@=�� aHL296E01923I6 a110116c3/.-U492.36e08H-29M6d21R6 o.-R65.4L6 r:0-:20S6./69F06eM190U6d21R6q.UGH9492.36 d0:20S6./6e08H-29M67w80G92.316
�;@=�� v.55.S6HG64892:292016 d21R6411011U039643L6108H-29M6,-.I-4U6 _4946q.550892.36x08F4321U16 _012I323I69F06cUG4896a345M1216e8F0U06 eM190U6eG082/286d21R6E-049U0396

�=$�
�;@=�� e08H-29M6x.329.-23I643L6aHL2923I6

c3/.-U492.36e08H-29M6x434I0U039623646
nH91F0556

q.55089.-16 q.3/2L03924529Mf6c390I-29M6
c3/.-U492.36e08H-29M6d21R6
a11011U0396d0G.-923I6

�;@=�� a11H-4380643L6E-H196 _-2:0-1f6y4S1643L6d0IH5492.316 q.394230-16 a:4254T2529M6 d21R6a345M12167w08H92:06eHUU4-M6

�=N�
�;@=�� n00L6/.-6a11H-43806 v0L0-456c3/.-U492.36e08H-29M6x434I0U0396 7w08H92:06c390-:20S6 ,-0G4-23I69F06cUG4896e8.-06 x09F.L.5.IM6
�;@=�� d.506./6d0bH2-0U03916236a11H-43806 Q-4UUly048Flu5250zQyua{6 _.8HU0396d0bH01916 _012I323I69F06q.39-.564345M1216e8F0U06 r-I432̀492.3456

�=O��;@=�� aHL296a11H-43806236e./9S4-06 k0459F6c31H-43806,.-94T2529M643L6 cE6a11096c3:039.-2016 _012I323I69F06y2R052F..L6a345M1216e8F0U06 eM190U6eG082/286



�

��������	�
�������	��������������������������	���
��	�
������� ����
���	���!������������"�!�
��#$�

%&'&()*+&,-./012&2. 344)5,-167(7-8.34-9:;/33<.
�=>?�� @57(A7,B.C&45D&.1,A.ED52-&A.C82-&+2.C-1-&.F)'&D,+&,-2. 322&-.C4)*7,B. GH*)25D&. I&25(-2.

�? �
�=>?�� %&27B,7,B.1,.35A7-7,B.C82-&+. ;CJ.KLMMN.

@527,&22.;+*14-.3,1(8272.1,A.J-0&D.
322&22+&,-2.

OD&P5&,48. JDB1,7Q1-7),1(.3,1(8272.

�=>?��
35A7-7,B.-).A&-&4-.R7)(1-7),2.)S.1.
C&45D7-8./)(748.

%D7'&D2TU1V2.1,A.I&B5(1-7),2. WD7-741(.C544&22.O14-)D.3,1(8272. W),-D)(2. C82-&+.C*&47S74.

�?X�
�=>?�� 35A7-7,B.Y&401,72+2. I72Z.322&22+&,-.OD1+&V)DZ. /D)S7(&.[.W),-D)(.C5D'&8. U7Z&(70))A. I72Z.I&B72-&D.
�=>?�� 35A7-.@D)V27,B. /D14-741(.3**D)140. W),2)(7A1-7),. O7,1(.I72Z.C4)D&. /)2-.Y)D-&+.

�

=����	���
����
�����

N\] Y1DZ.E1(1672T.̂;,S)D+1-7),.C&45D7-8.I72Z.322&22+&,-.E))(Z7-_./D14-741(.322&22+&,-2.-0D)5B0.
%1-1W)((&4-7),1,A%1-13,1(8272̀TC8,BD&22aNGA7-7),\;C@b_cLdeNefcLgceLhfeM\b)'KMNK\.

K\] %1'7A.U\.W1,,),T.̂W;C3.W&D-7S7&A.;,S)D+1-7),.C82-&+2.35A7-)D.C-5A8.F57A&̀T.Ci@Gj./56(741-7),\.;C@b_cLde
MegLMeKhNfKeg\.

h\]E0)+12.I\/&(-7&DT.̂;,S)D+1-7),.C&45D7-8.I72Z.3,1(8272̀T.WIW./D&22T.KMMN.

�
=����	��������������
� k����l��=�m�����

��	�n	���
����	�
�
��=����	���������������o�p�q�	������!� r	����st��	���	����o�p�q�	������!�

�=���������p!� �=��������op!� �=����u���op!� �=����#����p!v�
������� w����	��� ������� w����	��� ������� w����	��� ������� w����	��� ������� w����	���

=�m����� �����x���
gM.y. e. hM.y. e. hM.y. e. hM.y. e. hMy. e.

z����������
=�m����� �""���

gM.y. e. gM.y. e. gM.y. e. gM.y. e. gMy. e.
�����{��

=�m���u� sm��
����
KM.y. e. hM.y. e. hM.y. e. hM.y. e. hMy. e.

�������
� ������ ����p� ����p� ����p� ����p� ����p�
v��=����#�����x�������������x	���	����������|����	�������}����	����}���������n�}��	�	?w��~����}�����?��
�	��}����?��
��}��>>��}�����		���	���}������w�"�������}�
�
��
�������	������
st"������������
����� st"����������	����������	��������	�
�	���� ���������st"�����
N\YD\/D121,,1�5+1DT;,S)282/D121,,1�Z5+1DNN�7,S)282\4)+. N\%D\G\C7'1201,Z1DT.b;E.ED7408T27'121,Z1D�,7--\&A5. N\%D\F\�201TCIY;CET.

%D\Y\@\Y5Z&20�D720,1,TCIY;CE.
K\YD\Y7-05,T.W)B,7Q1,-TY7-05,\CC�4)B,7Q1,-\4)+. K\%D\�5,'1DC7,B0Tb;EED7408TZ5,V1D�,7--\&A5. K\YD2.F\�\.C1,A071TCIY;CE.
�
� �



�

��������	�
�������	��������������������������	���
��	�
������� ����
���	���!������������"�!�
��#$�

�

��
����
�����

� ��%& '��
��
����
(����

)%(%�����*(��%���(+��(,�-./(%��0�/��1����%���%(��
��
����
���������

%� 2345677849:;<=;6>?8@6<
/� ��)� ��
&� ���� &�

�
)��A��B
	�	���
��
�����

C8;<
��A��B
	�	���
��
�����

C8;<
)�������	D��
��
�����

C8;<

��
����*��	���,�"�������� E4FGH?63<I>869>6<:9J<=9K8966389K< ,����0��L�M������M���������� C8;<
�

��
����/����	������	��������/�!N� OP6<GH3G476<45<;6:3989K<?P87<>4H376<87<?4Q<
�
/����	���

�
)�������/����	���*
��������)/*!�

� �
�/�A��N��R:89<S94T;6JK6<49<@:384H7<76>H38?U<?67?89K<?6>P98VH67<:9J<:7767<76978?8@69677<45<:776?7W< ��� �� &������ &� #� X� '� $�  � Y�����������&��#��X�
�/�A��N�R:89<S94T;6JK6<49<T6:S967767<45<@:384H7<ZI[<96?T43S<:9J<:GG;8>:?8497W< �

/�
D�
���
��
�	
�L
	�
��
�0
��
��
!�

%
\"
��
��
��
)
��
	�
	�
��
��
�]
!�

%
\"
��
��
��
�
���
	�
�
��
���
]
!�

�

%
��
	�
��
�	�
��̂
��
_
��
��
��

)
��̀
��
�
��
��
��
�	
��

,
��
	�
��
�
�,
�D
��
�"
�
��
��

�
��
��
�	
�a
�,
��
	�
�a
��
��
��
��
��

�
��
��
��
�
��
��.
��
��
�

�
��
	�
��
��
��

�
�

��
�

%
�D
	��
��
��
���
��

�
��
	�
�̀
	�	
��
�

%
��
	�
��

��
�	
D	
�

��
��
��
��
�
�b
��
L�

�
��
�

�
	�
��
	�
��

)
��
c�
��
��
��
d��
�e
	�
��
��
�

/	
�
�/
��
��
/�
��
�	
��
�

)
�
*
�A�
��

)
�
*
�A�
��

)
�
*
��
�&
�

�/�A&�N�
8J69?85U<P4T<76>H38?U<>49?34;7<>:9<f6<8FG34@6J<?4<G36@69?<P:>S637<K:8989K<:>>677<?4<4G63:?89K<7U7?6F7<:9J<96?T43S6J<
69@8349F69?7W<

� �

�/�A#�N�g>VH836<S94T;6JK6<49<F6?P4J4;4K867<:9J<?6>P98VH67<45<h:>S89K< � �
�/�AX�N�O4<?67?<:9J<6iG;48?<7U7?6F7<H789K<@:384H7<?44;7W< � �
�/�A'�N�j9J637?:9J<?P6<8FG:>?<45<P:>S89K<89<36:;<?8F6<F:>P8967< � �
� � � �

��
����/����	���*
���������/*!N���g?<?P6<69J<45<?P87<>4H376[<;6:39637<T8;;<f6<:f;6<?4Q< <

�/*A��N���B
	�������L��_���������	����	�	������
�	���D
�����̀	�	�	��< �< �< X<<k< A< A< A< A< A< A< A< A< A< A< A< A< A< A<
�/*A��N���B
	��������̀	�	������	����	��"��̀�����	�����_��La�*�������""�	���	��������������\"��	����̀�����L���< �<$X< �<<k<k< A< A< A< A< A< A< A< A< A< A< A< A< A<
�/*A&�N�.���������������������������	�����������	�����
�	������������	��	��_����a��)�a��,�< �< X< �<<k< A< A< A< A< A< A< A< A< A< A< A< A< A< A<
�/*A#�N��""���	�������������"��������L	���������	�	�������������������������������������d< �< �<$X<<k<k< A< A< A< A< A< A< A< A< A< A< A< A< A<
�/*AX�N��""�������L��_��������������	���̀���������
�	�����������d< �<$X< X<<k< A< A< k< A< A< A< A< A< A< A< A< A< A< A<
�/*A'�N���B
	�������L��_���������"��D������������	����������������L������������	����������d< �< �< X<<k< A< A< A< A< A< A< A< A< A< A< A< A< A< A<
�
,
���	������
�!� Y� Y� Y� Y� Y�

�A��
�/*A��l9?34JH>?849<?4<G696?3:?849<?67?89K< OUG67<45<I>:9989K< m6?63G36?63<n:78>7< I4>8:;<69K8966389K< oZI<g??:>S<

�/*A��l9?34JH>?849<?4<G696?3:?849<?67?89K<pq< n;:>S[<rP8?6<:9J<R36U<I>:9989K< r43S89K<T8?P<m6?63G36?63<7677849<
=;6>?3498><:9J<C49<=;6>?3498><I4>8:;<
=9K8966389K<

ooZI<g??:>S<

�A��
�/*A��

j9J637?:9J89K<f:78><=?P8>:;<h:>S89K<
?63F894;4K867<

s44?<2389?89K<I?:K67< =iG;48?<m4JH;67< I=Op<I4>8:;<=9K8966389K<O44;S8?< r6f<:GG;8>:?849<tH;963:f8;8?U<

�/*A��
j9J637?:9J89K<f:78><=?P8>:;<h:>S89K<
?63F894;4K867<pq<

s44?<2389?89K<I?:K67pq< 2:U;4:J<m4JH;67< I4>8:;<=9K8966389K<236@69?849<O6>P98VH67<I6>H38?U<:77677F69?<45<GHf;8><o4F:897<

�A&�
�/*A��n:?>P<234K3:FF89K<n:78>7< oCI<l9543F:?849<R:?P6389K< 238@8;6K6<=7>:;:?849< nH5563<Z@63<s;4T<g??:>S< 2P87P89K<:9J<8?7<OUG67<
�/*A��n:?>P<234K3:FF89K<n:78>7<p<q< CI<u44SHG< t63?8>:;<:9J<P438v49?:;<238@8;6K6<=7>:;:?849<I?:>S<n:76J<nH5563<4@635;4T< E3477<I8?6<w6VH67?<s43K63U<

�A#�
�/*A��O:S89K<>49?34;<H789K<f:?>P<G34K3:F7< C6?T43S<l9543F:?849<R:?P6389K< O4S69<I?6:;89K< h6:G<n:76J<fH5563<4@635;4T< oZm<n:76J<xII<
�/*A��O:S89K<>49?34;<H789K<f:?>P<G34K3:F7pq< Cm:G< g>?8@6<:9J<2:778@6<7?6:;89K< o66G<G:>S6?<897G6>?849< n3HG<IH8?6<

�AX�
�/*A��

ZG69<T6f<gGG;8>:?849<I6>H38?U<
234y6>?zZrgI2{<

I>:9989K< C6?T43S<I985589K< I|u<l9y6>?849<}l9?34JH>?849< 2:77T43J<E3:>S89K<

�/*A��< 243?[<C6?T43S<:9J<ZI< g>?8@6<:9J<G:778@6<7985589K< I|u<l9y6>?849<OUG67< ~4P9<?P6<w8GG63<

�A'�
�/*A��I?:K67<45<=?P8>:;<h:>S89K< CF:G<I>38G?89K< E36:?89K<n:>SJ4437< =3343<n:76J<I|u[< o8>?849:3U<g??:>S[<n3H?6<s43>6<g??:>S<
�/*A��< < 263787?69?<:9J<C49p263787?69?< j9849<n:76J<I|u< w:89f4T<O:f;6<g??:>S[<

�A$��/*A��tH;963:f8;8?U<w676:3>P< tH;963:f8;8?U<I>:9989K< �6U<u4KK637< n;89J<I|u< IP4H;J63<I985589K[<IG8J6389K<



�

��������	�
�������	��������������������������	���
��	�
������� ����
���	���!������������"�!�
��# �

�$%&��' ()**+*' ,-./012)'134'5124012)'6)7'8-99)2*'
:--8)13;<1*)4',=>'?3@)A/?-3B'C?D);
<1*)4',=>'?3@)A/?-3'

E..8?3)'F21AG?39'

�& �
�$%&��HDI1A/'-.'51AG?39' JKL-'?*M'H3.-2D1/?-3'N1/L)2?39' OPQ'Q-?*-3?39' ,=>'R1IBSTKO' K?.?'51AG?39'
�$%&��' K?2)*L12G' R18/?9-' ,=>'?3@)A/?-3'F-+3/)2'R)1*+2)*' OH2A21AG'

�&U�
�$%&��H3/2-4+A/?-3'/-'618?'E,' V3+D)21/?-3' R13'H3'CL)'R?448)'O//1AG' ,/)913-921IL7' S-A+D)3/1/?-3'134'P)I-2/?39'
�$%&��H3*/1881/?-3'134'A-3.?9+21/?-3' OA/?W)'134'Q1**?W)'V3+D)21/?-3' Q-2/'X-20124?39' ,/)913-921IL7'A-+3/)2'D)1*+2)*' S214?*'X21D)0-2G'

�

$����	���
����
�����

YZ[S1W?4'6)33)47B'\?D'EMN-2D13B'S)W-3'6)123*B'134'R1/?'OL12-3?B'RVCO,Q>EHC'CL)'Q)3)/21/?-3'
C)*/)2M*'N+?4)B'(-',/12AL'Q2)**B]̂YYZ'

]Z[K?8'O88*-IIB'O4W13A)4'Q)3)/21/?-3'C)*/?39_'51AG?39'/L)0-284*'D-*/',)A+2)'()/0-2G*B'Y*/'V4?/?-3B'
\-L3'K?8)7'̀',-3*B]̂Ya'

bZ[,)13;QL?8?I'E2?713-B'Q)3)/21/?-3'C)*/?39'V**)3/?18*B'\-L3K?8)7'̀',-3*B]̂YaZ'
cZ[ >))<2-/L)2*/-3BOD1341:)28?3BS).)3*?W),)A+2?/7L134<--GBEM2)?887B]̂Ya'

�
$����	��������������
� d����e��$�f�����

��	�g	���
����	�
�
��$����	���������������h�i�j�	������!� k	����lm��	���	����h�i�j�	������!�

�$���������i!� �$��������hi!� �$����n���hi!� �$����#����i!o�
������� p����	��� ������� p����	��� ������� p����	��� ������� p����	��� ������� p����	���

$�f����� �����q���
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�
� �



�

��������	�
�������	��������������������������	���
��	�
������� ����
���	���!������������"�!�
���#�

�
��
����
�����

� ��$%&'��
��
����
(����

�)*�+��$�,-�.��/����-��(�$�
��
����
���������

$� 012345562789:;94<=6>4:
.��� ?� ��
@��� �� @�

�
?��A��B
	�	���
��
�����

C69:
��A��B
	�	���
��
�����

C69:
?�������	D��
��
�����

C69:

��
����)��	���E�"�������� FG;: E����H��I�J������J���������� C69:
�

��
����.����	������	��������.�!K� LM4:NO1N254:23:9481767P:=M65:<2O154:65:=2Q:
�
.����	���

�
?�������.����	���)
��������?.)!�

� �
�.�A��K��R7S415=87S:=M4:6TN21=87<4:23:523=U814:VO896=W: ��� �� @� � �� �� @� %� #�&� '�  � X�����������@��%��#�
�.�A��K��Y867:Z72U94SP4:8[2O=:=M4:<2TN2747=5:23:523=U814:VO896=W:855O187<4:5W5=4T: �

.�
D�
���
��
�	
�I
	�
��
�H
��
��
!�

$
\"
��
��
��
?
��
	�
	�
��
��
�]
!�

$
\"
��
��
��
�
���
	�
�
��
���
]
!� �

$
��
	�
��
�	�
��̂
��
_
��
��
��

?
��̀
��
�
��
��
��
�	
��

E
��
	�
��
�
�E
�D
��
�"
�
��
��

�
��
��
�	
�a
�E
��
	�
�a
�

�
��
��
��
��

�
��
��
��
�
��
��-
��
��
�

�
��
	�
��
��
��

�
�

��
�

$
�D
	��
��
��
���
�

�

�
��
	�
�̀
	�	
��
�

$
��
	�
��

��
�	
D	
�

��
��
��
��
�
�+
��
I�

�
��
�

�
	�
��
	�
��

?
��
b�
��
��
��
c��
�*
	�
��
��
�

.	
�
�.
��
��
.�
��
�	
��
�

?
�
)
�A�
��

?
�
)
�A�
��

?
�
)
��
�@
�

�.�A@�K��Y867:Z72U94SP4:27:<27SO<=67P:14>64U5:U89Z:=M12OPM:87S:675N4<=627: � �
�.�A%�K��R7S415=87S:=M4:6TN21=87<4:23:GFde:N12<4SO145e:N296<645:67:Gfg: � �
�.�A#�K��h4<2P76i4:=M4:56P7636<87<4:23:MOT87:<2TN2747=5: � �
�.�A&�K��Y867:j72U94SP4:27:T485O14T47=5:87S:5=87S81S5: � �
� � � �

��
����.����	���)
���������.)!K���g=:=M4:47S:23:=M65:<2O154e:94817415:U699:[4:8[94:=2Q: �

�.)A��K�g<VO614:=M4:Z72U94SP4:27:523=U814:VO896=W: k:lm:ln:: : o: o: o: o: o: o: : o: o: d: o: p: o: o:
�.)A��K�g<VO614:=M4:8[696=W:=2:6S47=63W:=M4:S6T475627:23:8:523=U814:N12q4<=: k:rn:lm:: p: p: o: o: o: o: o: o: o: o: o: o: o: o: o:
�.)A@�K�gNN9W:S6334147=:VO896=W:<2TN2747=:67:S6334147=:NM854:23:9634:<W<94: k:ln:lm:: p: p: o: o: o: o: o: o: o: o: o: o: o: p: p:
�.)A%�K�s2992U:N12<4SO145e:N12<45545e:N296<645:87S:U21Z:675=1O<=6275:67:523=U814:S4>492NT47=: k:lm:rn:: : o: o: o: o: o: d: p: o: o: o: o: o: o: o:
�.)A#�K�d878P4:165Z5:87S:M87S94:MOT87:<2TN2747=5:4334<=6>49W: k:rn:ln:: p: o: o: p: o:d: o: o: o: p: o: o: o: o: o:
�.)A&�K�gNN9W:S6334147=:T485O14T47=5:87S:32992U:5=87S81S5: k:lm:ln: : : o: p: o: p: o: o: o: p: o: o: p: o: o: o:
�
E
���	������
�!� X� X� X� X� X�

�A��
�.)A��t7=12SO<=627:=2:523=U814:fO896=W:

G23=U814:fO896=W:g55O187<4:GW5=4T:
g1<M6=4<=O14:

FM4<Z:965=5: t7=12SO<=627:=2:h65Z:T878P4T47=: tTN21=87<4:23:d485O14T47=:

�.)A��
u436767P:523=U814:VO896=W:87S:523=U814:
VO896=W:g55O187<4:

F2TN2747=5:23:G23=U814:fO896=W:
g55O187<4:GW5=4T:

v41636<8=627:87S:>896S8=627:
h65Z:T878P4T47=:8<<21S67P:=2:=M4:
5=87S81S5:87S:T2S495:

d485O14T47=:8<<21S67P:=2:tGw:xmmy:

�A��

�.)A��G23=U814:41121e:S434<=5:87S:3869O145:
F27=18<=:h4>64U:N12<455:87S:6=5:5=8P45:
F27=18<=:h4>64U::2[q4<=6>45:

v41636<8=627:87S:>896S8=627:
h65Z:T878P4T47=:8<<21S67P:=2:=M4:
5=87S81S5:87S:T2S495:

LM4:N18<=6<89:523=U814:87S:5W5=4T5:
T485O14T47=:T4=M2S:

�.)A��G23=U814:41121e:S434<=5:87S:3869O145:
tTN94T47=8=627:23:F27=18<=:h4>64Ue:
F27=18<=:14>64U:321:67=41789:N12q4<=5:

z856<5:23:G23=U814:F2736PO18=627:
d878P4T47=:e:z47436=5:23:Y22S:
<2736PO18=627:d878P4T47=:

h65Z:T878P4T47=:8<<21S67P:=2:=M4:
5=87S81S5:87S:T2S495:

LM4:N18<=6<89:523=U814:87S:5W5=4T5:
T485O14T47=:T4=M2S:

�A@�

�.)A��F25=:23:VO896=W: u4>492NT47=:N987:
g<=6>6=WQ:L45=:=M4:3O7<=627896=645:23:=M4:
P6>47:N12q4<=:O567P:87W:3O7<=62789:=45=67P:
=22=:

h2945e:d485O14T47=5:
d485O14T47=:g<<21S67P:=2:=M4:Fddt:
d2S49:

�.)A��F25=:23:VO896=W: fO896=W:0987:
g<=6>6=WQ:L45=:=M4:3O7<=627896=645:23:=M4:
P6>47:N12q4<=:O567P:87W:3O7<=62789:=45=67P:
=22=:

pOT87:38<=215:87S:165Z:T878P4T47=:
d485O14T47=:g<<21S67P:=2:=M4:Fddt:
d2S49:

�A%�
�.)A��fO896=W:<O9=O14:

h4>64U5e04152789:14>64U:87S:S45Z:<M4<Z:
14>64U:

GFd:g<=6>6=645e:z85496745:
t7=12SO<=627:=2:5ONN9641:T878P4T47=e:
GONN9641:14VO614T47=5:

GO1>4W:85:8:T485O14T47=:=229:

�.)A��s6>4:S6T4756275:23:8:523=U814:N12q4<=: {89Z:=M12OPM: G23=U814:h4N256=21W:87S:6=5:[187<M45e: gP144T47=:012<45545e:GONN9641: GO1>4W:85:8:T485O14T47=:=229:



�

��������	�
�������	��������������������������	���
��	�
������� ����
���	���!������������"�!�
���#�

$%&'()*+,-(%&.$%&-+%/. ,)+0010&-.1,&,)010&-.,22%+3(&)..-%.-40.
$556.

�78�

�9:7��;%'-<,+0.=&)(&00+(&).2%30.%'.=-4(2>. ?0@(0<.>-,&3,+3>.,&3.5%30/>. $%&'()*+,-(%&.;-,-*>.A22%*&-(&). 5,&,)(&).>*BB/(0+>. 61B/010&-(&).,.10,>*+010&-.B+%)+,1.

�9:7��;%'-<,+0.=&)(&00+(&).2%30.%'.=-4(2>. ?0@(0<.>-,&3,+3>.,&3.5%30/>.
;%'-<,+0.$%&'()*+,-(%&.A*3(-C.
61B/010&-(&).;$5.(&.@0+D.>1,//.0&-(-(0>.
<(-4.6;EF6=$GHIIJ.

;%'-<,+0.A2K*(>(-(%&./('0.2D2/0.
;-,&3,+3>C.2%>-.%'.K*,/(-D.,&3.L*>(&0>>.
1%30/>.

�7#�
�9:7��;%'-<,+0.K*,/(-D.1%30/>M.52$,//. 6&>B02-(%&. N%/(2(0>. ;%'-<,+0.$%&-+,2-.ODB0>. 6;E.HJJJ.',1(/D.

�9:7��;%'-<,+0.K*,/(-D.1%30/>M.52$,//.
N+%P02-.Q,*&24.+0@(0<>.,&3.B+%P02-.
,>>0>>10&->.

N+%20>>. ;%'-<,+0.$%&-+,2-.?0@(0<>. 6===.RSJ.>-,&3,+3.'%+.;TA.B+%20>>0>.

�7U�
�9:7��;%'-<,+0.K*,/(-D.1%30/>.M6===.IJVI. A)(/0.500-(&)>. N+%203*+0>.,&3.<%+W.(&>-+*2-(%&>.

$,>0.;-*3DX.N+0B,+0.$%&-+,2-.?0@(0<.
Y%2*10&-.'%+.,.B+%P02-.

6===.RSJ.>-,&3,+3.'%+.;TA.B+%20>>0>.

�9:7��;%'-<,+0.K*,/(-D.1%30/>.M===.IJVI. 50,>*+0>. E+),&(Z,-(%&,/.>-,&3,+3>.
$,>0.;-*3DX.N+0B,+0.$%&-+,2-.?0@(0<.
Y%2*10&-.'%+.,.B+%P02-.

N+%20>>.5,-*+(-D.1%30/>.%'.-40.;=6.

�7 �
�9:7��

;%'-<,+0.K*,/(-D.1%30/>.M6;EMG[JJJ.>0-.%'.
>-,&3,+3>.

;0/02-(&).-40.-DB0.%'.+0@(0<CO%%/>.
\+,B4(2,/.+0B+0>0&-,-(%&.%'.B+%20>>.,&3.
B+%203*+0>.

;-,''.O+,(&(&)..,&3.$0+-('(2,-(%&. ;%'-<,+0.T*,/(-D.A>>*+,&20.N/,&.

�9:7��
;%'-<,+0.K*,/(-D.1%30/>.M6;EMG[JJJ.>0-.%'.
>-,&3,+3>.

A*3(->C.ODB0>C.A*3(->.,22%+3(&).-%.-40.
6===.IJG].>-,&3,+3.

\+,B4(2,/.+0B+0>0&-,-(%&.%'.B+%20>>.,&3.
B+%203*+0>.

;-,''.O+,(&(&)..,&3.$0+-('(2,-(%&>. ;%'-<,+0.T*,/(-D.A>>*+,&20.N/,&.

�7̂�
�9:7��

$,>0.;-*3DX.A&,/DZ(&).K*,/(-D.',2-%+>.
(&@%/@03.(&.,.B+%P02-.

$,>0.;-*3DX.N+0B,+0.,.30@0/%B10&-.B/,&.
'%+.,.B+%P02-_.

N+0@0&-(@0.,&3.2%++02-(@0.,2-(%&>.
5,&,)010&-.,&3.(->.?%/0.(&.T*,/(-D.
A>>*+,&20.

$,>0.>-*3DX.N+0B,+0.,.;%'-<,+0.T*,/(-D.
A>>*+,&20.N/,&.'%+.̀(&-0+0>-03.B+%P02-.

�9:7��
$,>0.;-*3DX.A&,/DZ(&).K*,/(-D.',2-%+>.
(&@%/@03.(&.,.B+%P02-_.

$,>0.;-*3DX.N+0B,+0.,.30@0/%B10&-.B/,&.
'%+.,.B+%P02-.

Y%2*10&-.2%&-+%/.
5,&,)010&-.,&3.(->.?%/0.(&.T*,/(-D.
A>>*+,&20.

$,>0.>-*3DX.N+0B,+0.,.;%'-<,+0.T*,/(-D.
A>>*+,&20.N/,&.'%+.̀(&-0+0>-03.B+%P02-.

�

9����	���
����
�����

I_a���
���bc9�"����d����	���"�	�d����e����f
��	������
�����d�g	������	�	���d��hhh����"
�������	��������
i	���d��� c�

G_aj��	��k��	�dl���e���m
��	�����
����������������	�"��������	��ldn������d���#�

S_akck��������
������d�lo����p��q������e����m
��	������
�����rd�s�����	�	��d����h�o�o:t�h��u�d��� �
v_a������k	����d�l���e����f
��	��w����������������������r�7���������	�������������7����"
����"����d������

�
9����	��������������

�
x����y��9�z�����
��	�q	���

����	�
�
��9����	���������������8�{�e�	������!�
g	����h|��	���	����8�{�e�	������!�

�9���������{!� �9��������8{!� �9����}���8{!� �9����s����{!~�
������� n����	��� ������� n����	��� ������� n����	��� ������� n����	��� ������� n����	���

9�z�����
�����p���

vJ.�. M. SJ.�. M. SJ.�. M. SJ.�. M. SJ�. M.
t����������

9�z�����
�""���

vJ.�. M. vJ.�. M. vJ.�. M. vJ.�. M. vJ�. M.
��������

9�z���}�
hz��
����

GJ.�. M. SJ.�. M. SJ.�. M. SJ.�. M. SJ�. M.
�������

� ������ ����{� ����{� ����{� ����{� ����{�
~��9����s�����p�������������p	���	����������w����	�������d����	����d���������q�d��	�	7n�������d�����7��
�	��d����7��
��d��::��d�����		���	���d����c�n�"������cd�
�
��
����j��	������ � � �� � �
h|"������������
����� h|"���������o	����������	��������	�
�	���� ���������h|"�����
I_5+_.�0&0-.�,24,+(,>C.;0&(%+.$%&>*/-,&-C.�(B+%.$%&>*/-(&).;0+@(20>C.$40&&,(. I_.Y+_.A_.A1*-4,&C.N+%'0>>%+C.Y0B-_.%'.$;=C.N%&3(240++D.=&))_.$%//0)0C.N%&3(240++D_. I_.Y+_.O_;_;4(&D.A&)0/C.A>>(>-,&-.N+%'0>>%+C.;?56;O.

.
. G_.Y+_.A_.�0D,>0W,+C.A>>%2(,-0.N+%'0>>%+C.;?56;O.

�
� �



�

��������	�
�������	��������������������������	���
��	�
������� ����
���	���!������������"�!�
���#�

�
��
�����
�����

� ��$%& ��
��
�����
'����

�()�*��$��$��+�$�$'����',��$������
��
����
���������

$� -./01223/45678619:3;17
<� �� =� ��
>� �� �� >�

�
=��?��@
	�	���
��
�����

ABCD8EFFG7
��?��@
	�	����
��
�����

H367
=�������	I���
��
�����

HJK7

��
����(��	���,�"�������� C/LMN:1.7D931491754O784P3411.34P7 ,����Q��R�S������S���������� H367
�

��
����<����	������	��������<�!T� GU17MN.M/217/07615.434P7:U3279/N.217327:/V7
�
<����	���

�
=�������<����	���(
��������=<(!�

� �
�<�?��T��W5L3635.3X17Y3:U7O3001.14:7L1:.3927N21O7347O3001.14:7M./9122761;1627 ��� �� >� � �� �� >� %� Z�&� #�  �[�����������>��%��Z�
�<�?��T��\MM6]7L1:.3927̂4/Y61OP17:/7L152N.1784P3411.34P7M./_61L2̀7 �

<�
I�
���
��
�	
�R
	�
��
�Q
��
��
!�

$
a"
��
��
��
=
��
	�
	�
��
��
�b
!�

$
a"
��
��
��
�
���
	�
�
��
���
b
!� �

$
��
	�
��
�	�
��
c
��
d
��
��
��

=
��
e�
��
��
��
��
�	
��

,
��
	�
��
�
�,
�I
��
�"
�
��
��

�
��
��
�	
�f
�,
��
	�
�f
�

�
��
��
��
��

�
��
��
��
�
��
��+
��
��
�

�
��
	�
��
��
��

�
�

��
�

$
�I
	��
��
��
���
�

�

�
��
	�
�e
	�	
��
�

$
��
	�
��

��
�	
I	
�

��
��
��
��
�
�*
��
R�

�
��
�

�
	�
��
	�
��

=
��
g�
��
��
��
h��
�)
	�
��
��
�

<	
�
�<
��
��
<�
��
�	
��
�

=
�
(
�?�
��

=
�
(
�?�
��

=
�
(
��
�>
�

�<�?>�T��JLM./;17:U13.75_363:]7347L5̂34P7O19323/427;3579/4:34N/N27M.59:391763̂17522122L14:754O7N25P17/07L1:.392̀7 � �
�<�?%�T��i123P4j73LM61L14:754O79U54P17L1:.3927_521O7/4734ON2:.]7M.59:3917 � �
� 7 � �
� 7 � �
� � � �

��
����<����	���(
���������<(!T���\:7:U1714O7/07:U3279/N.21j7615.41.27Y3667_175_617:/V7 �

�<(?��T�k4O1.2:54O754O7L152N.17:U172/0:Y5.17015:N.127 l7 7 77 K7 m7 n7 m7 K7 n7 n7 n7 K7 K7 n7 m7 n7 n7 n7
�<(?��T�k4O1.2:54O7:U17411O7/072/0:Y5.17oN563:]7 l7 7 77 p7 p7 K7 p7 K7 n7 n7 n7 p7 K7 n7 m7 n7 n7 n7
�<(?>�T�q3667_175_617:/7N4O1.2:54O7:U172/0:Y5.17O1;16/ML14:7://627 l7 7 77 p7 p7 p7 m7 K7 n7 n7 n7 p7 K7 n7 m7 n7 n7 n7
�<(?%�T�8;565N:17:U172:5P127/07M./912273LM./;1L14:754O73:274191223:3127347i1;16/ML14:7K3017C]9617 l7 7 77 p7 m7 p7 m7 K7 n7 n7 p7p7 K7 n7 m7 n7 n7 n7
�
,
���	������
�!� [� [� [� [� [�

�?��
�<(?��D/0:Y5.17D3X34P7p1:.3927

C/LM61r3:]7p1:.392754O7p/O1627
CN2:/L1.7D5:32059:3/47DN.;1]2V7p1:U/O27/07
2N.;1]7O5:579/6619:3/47

D/0:Y5.17sN563:]7n7W3;172:1M27:/72/0:Y5.17
oN563:]79/4:./67

C/4ON9:34P7J4n-./91227sN563:]7
\22122L14:27

�<(?��WN4O5L14:5627347p152N.1L14:7 D5LM634P7p1:U/O27 -./ON9:7sN563:]7p1:.3927Y3:U7M.59:3917 GU17-.1M5.5:3/47-U5217

�?��
�<(?��t52397p152N.127 K34127/07C/O17

\456]X3P7D5:32059:3/47Y3:U7M.59:3217 J4n-./91227sN563:]7p1:.3927
GU178;56N5:3/47-U5217

�<(?��u1635_363:]754O7v563O3:]7 m562:15Ow27D/0:Y5.17D9314917 GU17DNLL5.3X5:3/47-U5217

�?>�
�<(?��p152N.1L14:78../.27 C]96/L5:397C/LM61r3:]7

D5:32059:3/47Y3:U7C/LM54]7:1.L27 p1:.39270/.7D/0:Y5.17p534:1454917
u19/LL14O5:3/42754O7u32̂7p3:3P5:3/47

�<(?��\2212234P7u1635_363:]7 D]4:59:397C/42:.N9:27 C/4ON9:34P7D/0:Y5.17-./x19:7\22122L14:27

�?%�
�<(?��

8;/6N:3/473472/0:Y5.17p1:.3927 D:.N9:N.17p1:.3927
p1:.39270/.7y_x19:ny.314:1O7-./x19:27Y3:U7
://627

J2U3̂5Y5z27D1;147t52397G//627Y3:U7M.59:3917
\NO3:754O7\22122L14:7

�<(?��
D/0:Y5.17-./91227p5:N.3:]7\22122L14:7
54O7D/0:Y5.17-./x19:7\22122L14:7

�?Z�
�<(?��

WN49:3/4567D3X17p152N.1L14:27
C5217D:NO]70/.7:U17N25P17/079/LM61r3:]7
L1:.3927Y3:U7://627

C/491M:2754O7C/42:.N9:27
i1019:7.1L/;56780019:3;141227

D/0:Y5.17-./91227\22122L14:7C]9617
�<(?�� i123P4754O7C/LM61r3:]7p1:.3927 p152N.12754O7L1:.3927/0734ON2:.]7615O1.27

�?&�
�<(?��

C/2:7/079/N4:34P70N49:3/47M/34:7L1:.3927 G12:34P7p1:.3927VG12:7-./P.1227D7CN.;17 K/.14X7p1:.392754O7uN6127/07GUNL_7 GU17u5]613PU7p/O167 p152N.12754O7L1:.3927/0734ON2:.]7615O1.27
�<(?��

�?#�
�<(?��

D/0:Y5.17L152N.12754O7L1:.39274/:7_521O7
/470N49:3/47M/34:27

G12:34P7i1019:7\..3;5627y;1.7G3L17
C{7yy7p1:.3927DN3:17

u1635_363:]7|./Y:U7p/O1627n7}16342̂3n7
p/.54O57p/O167

p152N.12jp1:.392jJ44/;5:3/47

�<(?�� -./ON9:7D3X17y;1.7G3L17
p152N.1L14:2jp1:.392754O7/N:2/N.917
K3:3P5:3/47

�? �
�<(?��WN:N.17G19U439567i1;16/ML14:27347

WN49:3/4567p1:.3927
C-k7k:363X5:3/47

-./ON9:3;3:]7p1:.3927 |/16nŷNL/:/7p/O167
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r?>53-3=04<=2-=J-2/6/2-.<=3/>>-50-
s?VNO1t-

t?6/J=<B-�/0/<?4=<-

�"S��+%"��d<<?M>e-- v3?0050K-BC245.2/-?0?2=K-3I?00/2>- vA�O- }=@/250K--=J-u/?34=<-c<=3/>>/>-
n?4?-65>C?25o?45=0-J<=B-BC245.2/-
2=3?45=0>-
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�%&"��'()*+,-*./(0++123456+64
7**),*41280(8,54124*,(,9+1024440:444;6+644
69<)1*1+102496-5*4

='>'7?4
@6*194902+-0(40:4A,69+0-44/-09,**4124
B6CD7EF4

;1*+-1C)+,54G021+0-12346254902+-0(4

��
H" �

�%&"��
=-03-6G4+04:1254?551+10240:4I1-*+42426+)-6(42)GC,-*4
)*1234:0-4(00/4=-03-6G4+04:1254?551+10240:4I1-*+42405544
2)GC,-*4)*1234JK1(,4(00/L4

I(0J4G,6*)-,G,2+4124J6+,-4)*1234B6CDEF46254
;?M4K6-5J6-,L4

;'4G0+0-4902+-0(4)*1234DN74 O2P0::4B,8,(4902+-0((,-4)*1234B6CD7EF4
A,6(4+1G,4*/,9+-)G4626(Q*1*4)*1234
B6CD7EF4

�%&"��
7G/(,G,2+6+10240:4?--6Q4:)29+102*L4'6(9)(6+10240:4@>74
)*12349()*+,-4

B,8,(4G,6*)-,G,2+4124J6+,-4)*1234B6CDEF46254
;?M4K6-5J6-,4

R=7@4J1+K4D7S?4:)29+102*4
'02+12)0)*4'02+-0(40:4/-,**)-,4902+-0((,-4
)*1234B6CD7EF4

?-C1+-6+0-Q4F68,:0-G4R,2,-6+0-4
)*1234B6CD7EF4

�"$�

�%&"��'K6-+*4
;6+6469<)1*1+1024G05)(,*4J1+K4*,-16(4
90GG)2196+1024

72*+-)G,2+6+1024@)*,*4P4>05C)*46254
R=7@4

'6*,4*+)51,*40245,8,(0/G,2+40:4T>74124
D74

D1*10246254>0+1024'02+-0(4

�%&"��R-6/K*4 ;,*13240:45131+6(480(+G,+,-*4J1+K4+-62*5)9,-412/)+4U,+J0-V,54C)**,*4W47SOXOS7444
'6*,4*+)51,*40245,8,(0/G,2+40:4T>74124
D74

YZ��#���������������	���
����
�������[	���\	�	�������
���	��4

�"���
�%&"��'6*,46254S,<),29,4S+-)9+)-,*4 ]1G,-*462544'0)2+,-*4 A,:,-,29,4G05,(.4

'6*,4*+)51,*40245,8,(0/G,2+40:4S'?;?4
124D74

�̂����	����������4

�%&"��I0-G)(64205,*.4S+-12346254I1(,472/)+XO)+/)+L4 ]1G,-*462544'0)2+,-*4 E+K,-2,+46254]'=4X47=4=-0+090(*4
'6*,4*+)51,*40245,8,(0/G,2+40:4S'?;?4
124D74

�#������������������4

��
��"���

�%&"��
>021+0-12340:4+,G/,-6+)-,4)*1234'K6-+*46254R-6/K*L4
=-03-6G4:0-41G/(,G,2+1234S,8,24*,3G,2+451*/(6QLL4

;,*13240:45131+6(480(+G,+,-*4J1+K4+-62*5)9,-412/)+4
)*1234B6CD7EF4

O2(12,4+,G/,-6+)-,4902+-0(4)*1234
B6CD7EF44)*1234]'=X7=44

O2P0::4/-,**)-,4902+-0((,-4)*1234
B6CD7EF4

>120-4=-0_,9+4

�%&"��=-03-6G4+04/,-:0-G4]-6::194(13K+4902+-0(4
4=-,**)-,4G,6*)-,G,2+44)*123B6CDEF46254
;?M4K6-5J6-,4;?ML4

O2(12,4+,G/,-6+)-,4902+-0(4)*1234
F,C/)C(1*K1234+00(4

'02+12)0)*4'02+-0(40:4/-,**)-,4902+-0((,-4
)*1234B6CD7EF4

>120-4=-0_,9+4

�
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�����

L̀aU650819K.4'L.4SQ2+K,+19472*+-)G,2+*4'029,/+*46254?//(196+102*.4E(*,81,-.4bccd4
bLa@1++,-.4AL.4>0K1)5512.4]L46254U6J-09V1.4>L.4B6C81,J4?58629,54=-03-6GG1234],9K21<),*.4b254,5L.4'A'4=-,**.4bcce44
fLaR)/+6.4SL46254R)/+6.4gL4=L.4='472+,-:691234:0-4;6+64?9<)1*1+10246254=-09,**4'02+-0(h.4b254,5L.472*+-)G,2+4S091,+Q40:4
?G,-196.4̀iij4

jLag6G6(.4AL.4=19V(1V.4TL.4B6C81,J4W4?//(196+102*46254S0()+102*.4U6+1026(472*+-)G,2+*4A,(,6*,L4
dLag0K2*02.4RL.4B6C81,J4R-6/K196(4/-03-6GG123.4>9R-6JPT1((.4̀iie4
kLaF,((*.4BLlL.4]-681*.4gL.4B6C81,J4:0-4E8,-Q02,.4=-,2+19,4T6((.4̀iie4
eLa@)9K6262.4FL.4'0G/)+,-4@)**,*.4'A'4=-,**.4bccc4
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�
��%����	���������������p�q�[�	������!�
r	����YZ��	���	����p�q�[�	������!�

�%���������q!� �%��������pq!� �%����s���pq!� �%����t����q!u�
������� v����	��� ������� v����	��� ������� v����	��� ������� v����	��� ������� v����	���

%�\�����
�����w���

bcx� bcx� d̀x� d̀x� d̀x� d̀x� d̀x� d̀x� d̀x� d̀x�
y����������

%�\�����
�##���

bcx� bcx� bcx� bcx� bcx� bcx� bcx� bcx� bcx� bcx�
�����z��

%�\���s�
Y\��
����

c̀x� c̀x� d̀x� d̀x� d̀x� d̀x� d̀x� d̀x� d̀x� d̀x�
�������

� ������ ����q� ����q� ����q� ����q� ����q�
�u��%����t�����w�������������w	���	����������{����	�������|����	����|���������o�|��	�	"v��}����|�����"��
�	��|����"��
��|��&&��|�����		���	���|����~�v�#������~|�
�
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�������	�����4 4 4 � 4 4 4

YZ#������������
����4 YZ#����������	����������	��������	�
�	���4 ���������YZ#����4

L̀4;L4l6-+K1V,Q62.4'02+-0(*0:+4E2312,,-1234725164=8+4B+5.4V6-+K1V,Q62L5�902+-0(*0:+,233L124 L̀4;-L4gL4=-6V6*K.4>7].4'K,2261.4/-6V611+�-,51::G61(L90G4 L̀4;-L4lL4?L4S)21+K6.4SA>7S]4

bL4DL4D,2V6+,*J6-62.472*+-)G,2+6+1024'02*)(+62+.488,2V6+ii�3G61(L90G4 bL4;-L4;L4U,5)G6-62.4>65-6*4�218,-*1+Q.452G6-62�3G61(L90G4 bL4>-*L4?L4@-125K6.4SA>7S]4

� �
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�(�"&�F�� 3̂B?M,3H.,2</2.-3,<I,=.->;>34</,=24./2.,>/?,43=,>--142>34</=, � �
�(�"N�F�� 3̂B?M,3H.,5>;4<B=,=-.23;<=2<-42,3.2H/4SB.=,>/?,43=,4/=3;BA./3>34</, � �
�(�"O�F��_?./34IM,>/?,=<15.,./J4/..;4/J,-;<̀1.A=,>==<24>3.?,a43H,b>?4>34</,G.2H/4SB.=, � �
�(�"P�F��L/?.;=3>/?,3H.,a<;c4/J,<I,d/>1M342>1,_/=3;BA./3,>/?,3H.4;,4A-<;3>/2.,4/,4/?B=3;4.=, � �
� � � �
��
����(����	���%
���������(%!F���d3,3H.,./?,<I,3H4=,2<B;=.e,1.>;/.;=,a411,̀.,>̀1.,3<K� �
�(%"��F�d--1M,3H.,-;4/24-1.=,>/?,3H.<;M,<I,4/=3;BA./3>1,>/>1M=4=, f,gh,ih,, j, j, k, k, j, j, j, l, l, l, l, l, j, j, k,
�(%"��F�d--1M,3H.,-;4/24-1.=,,<I,,5>;4<B=,2H.A42>1,>/>1M=4=,4/=3;BA./3=,4/,4/?B=3;4.=, f,gh,ih,, j, j, k, k, j, j, l, l, l, l, l, l, j, j, k,
�(%"&�F�d/>1Mm.,>/?,B/?.;=3>/?,3H.,<-.;>34</,<I,5>;4<B=,;>?4<,2H.A42>1,A.3H<?=,<I,>/>1M=4=,, f,gh,ih,, j, j, k, k, j, j, l, l, l, l, l, l, j, j, k,
�(%"N�F�G<,>/>1Mm.,>/?,B/?.;=3>/?,3H.,<-.;>34</,<I,4/=3;BA./3=,̀>=.?,</,<-342>1,-;<-.;34.=, f,gh,ih,, j, j, k, k, j, j, l, l, l, l, l, l, j, j, k,
�(%"O�F�G<,4?./34IM,>/?,=<15.,./J4/..;4/J,-;<̀1.A=,>==<24>3.?,a43H,b>?4>34</,G.2H/4SB.=, f,gh,ih,, j, j, k, k, j, j, l, l, l, l, l, l, j, j, k,
�(%"P�F�G<,B/?.;=3>/?,3H.,a<;c4/J,<I,>/>1M342>1,_/=3;BA./3=,4/,4/?B=3;4.=, f,gh,ih,, j, j, k, k, j, j, l, l, l, l, l, l, j, j, k,
�

:
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_/3;<?B234</,3<,@H.A42>1,4/=3;BA./3>1,
>/>1M=4=,

n4==<15.?,<oMJ./,>/>1Mm.;e,_A-<;3>/2.,<I,
A.>=B;4/J,?4==<15.?,<oMJ./,4/,_/?B=3;Me,
p;4/24-1.,a<;c4/J,

@H;<A>3<J;>-HMe,_A-<;3>/2.e,q>=42,
a<;c4/J,<I,@H;<A>3<J;>-HM,

-̂.23;>1,A.3H<?=,<I,>/>1M=4=l,p;<-.;34.=,<;,
->;>A.3.;=,<I,.1.23;<A>J/.342,;>?4>34</,

8rb,=-.23;<A.3.;=,e_A-<;3>/2.,>/?,̀>=42,
a<;c4/J,<I,8rb,̂-.23;<=2<-M,

�(%"��̂ -.23;>1,A.3H<?,<I,>/>1M=4=, s<;c4/J,<I,n4==<15.?,<oMJ./,>/>1Mm.;, t>=,2H;<A>3<J;>-HM,_/=3;BA./3>34</,
01.23;<A>J/.342,=-.23;BA,GM-.=,<I,
=-.23;<A.3.;=,

r>J/.342,>==.À1Me,p;<̀.,B/43e,_/=3;BA./3,
=3>̀414m>34</,

�"��
�(%"��01.23;<,>/>1M342>1,>/?,=.-.;>345.,A.3H<?=,

=<?4BA,>/>1Mm.;e,_A-<;3>/2.,<I,A.>=B;4/J,
=<?4BA,4/,_/?B=3;Me,p;4/24-1.,a<;c4/J,

q>=42,->;3=,<I,>,J>=,2H;<A>3<J;>-HM,
q..;u=,1>a,Lvl54=4̀1.,=-.23;<-H<3<A.3.;=,
G;>/=A433>/2.,>/?,>̀=<;̀>/2.,

GM-.=,<I,8rb,=-.23;<A.3.;e,r4/4A>1,3M-.,

�(%"��
_/=3;BA./3>1,A.3H<?=,<I,>/>1M=4=l̀>=42,
2<A-</./3=,>/?,3H.4;,21>==4I42>34</,

s<;c4/J,<I,=<?4BA,>/>1Mm.;, @>;;4.;,J>=,=B--1M,̂>A-1.,4/w.234</,=M=3.A,q..;x=,1>a,d--142>34</,<I,̀..;x=,1>a, rB134-B;-<=.,8rbes4?.14/.,

�"&�
�(%"��̂ >A-14/J,=M=3.A=,

4̂142>,>/>1Mm.;e,,_A-<;3>/2.,<I,A.>=B;4/J,
4̂142>,4/,_/?B=3;Me,p;4/24-1.,a<;c4/J,

@H;<A>3<J;>-H42,2<1BA/e,̂.1.234</,<I,
2<1BA/,

n.;45>34</=,<I,̀..;x=,1>a, d--142>34</=,<I,8rb,̂-.23;<A.3.;,

�(%"��
_A-<;3>/2.,<I,̂>A-14/J,=M=3.A,4/,
2H.A42>1,_/?B=3;4.=,>/?,̂>I.3M,>=-.23=,

s<;c4/J,<I,̂4142>,d/>1Mm.;,
GH.;A>1,2<A->;3A./3,n.3.234</,=M=3.A,
b.2<;?4/J,=M=3.A,

4̂/J1.,̀.>A,>/?,?<B̀1.,̀.>A,4/=3;BA./3=,
r>==,̂-.23;<A.3.;=e,q>=42,a<;c4/J,>/?,
_A-<;3>/2.,

�"N�

�(%"��
pj,r.>=B;.A./3e,p;4/24-1.,<I,pj,
A.>=B;.A./3,y_A-<;3>/2.,<I,pj,
A.>=B;.A./3,4/,_/?B=3;4.=,

r<4=3B;.,A.>=B;.A./3,_A-<;3>/2.,<I,
r<4=3B;.,A.>=B;.A./3,

k4SB4?,2H;<A>3<J;>-HMlp;4/24-1.=e,3M-.=,
>/?,>--142>34</=,

_b,=-.23;<-H<3<A.3.;=,_/=3;BA./3=,<I,_b,@<A-</./3=,<I,r>==,̂-.23;<A.3.;=,

�(%"��
GM-.=,<I,01.23;<?.=e,b.I.;./2.,01.23;<?.=,
>/?,3M-.=,

GM-.=,<I,r<4=3B;.,A.>=B;.A./3, j4JH,-;.==B;.,14SB4?,2H;<A>3<J;>-HM,
GM-.=,<I,_b,@<A-</./3=,;.SB4;.?,I<;,3H;..,
3M-.=,<I,_b,

GM-.=,<I,r>==,=-.23;<A.3.;=,r>J/.342,
.̂23<;,>/>1Mm.;,en<B̀1.,I<2B=4/J,
=-.23;<A.3.;=,

�"O��(%"��̂ .2</?>;M,01.23;<?.=,>/?,GM-.=,
+oMJ./,>/>1Mm.;,r.3H<?=,<I,<oMJ./,
>/>1Mm.;=,>/?,4A-<;3>/2.,

_/=3;BA./3>34</,<;,̀>=42,2<A-</./3,<I,
jpk@,

_/=3;BA./3=,<I,?4=-.;=45.,4/=3;BA./3,e,_b,
b>?4>34</,̂<B;2.=,>/?,3M-.=,

G4A.,<I,I14JH3,>/>1Mm.;=e,zB>?;B-<1.,r>==,
>/>1Mm.;=,
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�$%"��&'()*+,-./010*,.-(02/
3+.+4+5'0,)*/-6750'/+'+1780./910*,.-/
+'+17,)*+1/40,:-(/

;-1<0',/.020.<-)./+'(/),2/,.0+,40',/272,04/
&4=-.,+'*0/->/?-'-*:.-4+,-.2/+'(/,7=02/
->/?-'-*:.-4+,-.2/

@==1)*+,)-'/->//4+22/2=0*,.-=:-,-40,0.2/

�"A�

�$%"��
=B/40,0.2/().0*,/.0+()'5/,7=0/=B/40,0./
'C11/(0,0*,-./,7=0/=B/40,0./

DE/4-'),-.F&4=-.,+'*0/->/40+2C.)'5/DE/
3C4=)'5/272,04F/G7=02/->/H-.I)'5/
272,042/+'(/&4=-.,+'*0/

;+4=102/@'(/;+4=10/D0112/(0,0*,-.2/
'C*10+./.+()+,)-'/(0,0*,-.2F/)4=-.,+'*0/->/
40+2C.040',/

�$%"��

)-'/2010*,)<0/010*,.-(02/G7=02/->/)-'/
2010*,)<0/010*,.-(02/J1+22/404K.+'0/
010*,.-(02/L)MC)(/404K.+'0/010*,.-(02/
;-1)(/404K.+'0/910*,.-(02/

G7=02/->/DE/4-'),-./ 3C120/(+4=0.2/
NG&O/2=0*,.-40,0.2/?+)'/*-4=-'0',2/
@(<+',+502/()2+(<+',+502/

J?/*-C',0./

�"P�
�$%"��

N0+,C.02/->/Q)-20'2-./Q1-*I/()+5.+4/->/K)-/
20'2-./

RES/+'+1780.F/&4=-.,+'*0/->/RES/
40+2C.040',/

;+4=10/)'T0*,)-'/272,04/+'(/,7=02/ G7=02/->/2-C.*02/;010*,)-'/>+*,-.2/ U-.I)'5/20,C=F/+(<+',+502/->/J?/D-C',0./

�$%"��@==1)*+,)-'2/->/Q)-20'2-.2/)'/)'(C2,.)02/ G7=02/->/RES/40+2C.040',/
L)MC)(/*:.-4+,-5.+=:)*/*-1C4'/H-.I)'5/F/
G7=02/->/D-1C4'/,:0.4-2,+,2/

G7=02/->/(0,0*,-.2/;010*,)-'/>+*,-.2/ =.-=-.,)-'+1/*-C',0.F/Q+2)*/3.)'*)=10/

�" �
�$%"��
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Course 
Code 

18ASP101L 18ASP104L 18AUP101L 18AUP104L 18BTP101L 18BTP104L 

Course 
Name 

MASSIVE OPEN ONLINE COURSE - I  
 /  

MASSIVE OPEN ONLINE COURSE - II 

Course 
Category 

P 
Project Work, Seminar, 
Internship in Industry /  

Higher Technical Institutions 

L T P C 
18CHP101L 18CHP104L 18CEP101L 18CEP104L 18CSP101L 18CSP104L 

18EEP101L 18EEP104L 18ECP101L 18ECP104L 18MEP101L 18MEP104L 
0 0 2 1 

18MHP101L 18MHP104L 18NTP101L 18NTP104L   

 

Course Learning Rationale (CLR): The purpose of learning this course is to: 
 

Learning 
 

Program Learning Outcomes (PLO) 
  

CLR-1 :  Improve Student Academic Characteristics and learning goals through forums, discussion groups, and blogs   1 2 3  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
CLR-2 :  Improve Student Personal Characteristics through self-learning habits  
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CLR-3 :  Characterize self-learning environment that includes pedagogy, tools, tasks, duration, feedback and assessments   

CLR-4 :  Improve lifelong learning habits and Learning process    
CLR-5 :  Characterize learning engagement methods and activities   

CLR-6 :  Inculcate self-learning behavior and lifelong learning tendency   

    

Course Learning Outcomes (CLO):   At the end of this course, learners will be able to:  

CLO-1 : Inculcate student characteristics: prior-knowledge, prior-experience, expertise, academic achievement and matriculation 3 95 85  H M M H H H - H H H - H - - - 
CLO-2 : Inculcate self-motivation, self-confidence, intrinsic motivation, participation, social economic statute, and task-orientation 3 95 85  H M M H H H - H H H - H - - - 
CLO-3 : Enhance self-learning through peer learning, learning groups, positive collaboration 3 95 85  H M M H H H - H H H - H - - - 

CLO-4 : Explore different learning styles and activities, identify self-learning pace, difficulties and remedial measures 3 95 85  H M M H H H - H H H - H - - - 
CLO-5 : Identify ways of students’ engagement, achievement, and attrition 3 95 85  H M M H H H - H H H - H - - - 

CLO-6 : Identify ethical practices in self-learning and practice both individual and group learning dynamics 3 95 85  H M M H H H - H H H - H - - - 

 

MOOC Course Selection: List of MOOC Courses that are Approved to be learned by the student in the respective semester will be displayed by the Department MOOC Committee. Student can pick any course from that list. 

 

Learning Assessment 
MOOC Certification Obtained (80% weightage) Final Presentation (20% weightage) 

Note: Final Presentation by the student would be evaluated by the Department MOOC Committee.  
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Course 
Code 

18ASP102L 18ASP105L 18AUP102L 18AUP105L 18BTP102L 18BTP105L 

Course 
Name 

INDUSTRIAL TRAINING – I  
/ 

INDUSTRIAL TRAINING – II  

Course 
Category 

P 
Project Work, Seminar, Internship in Industry /  

Higher Technical Institutions 

L T P C 
18CHP102L 18CHP105L 18CEP102L 18CEP105L 18CSP102L 18CSP105L 

18EEP102L 18EEP105L 18ECP102L 18ECP105L 18MEP102L 18MEP105L 
0 0 2 1 

18MHP102L 18MHP105L 18NTP102L 18NTP105L   

 

Course Learning Rationale (CLR): The purpose of learning this course is to: 
 

Learning 
 

Program Learning Outcomes (PLO) 
  

CLR-1 :  Train oneself in finding the aspects in real-time work environment and prepare them to join the workforce in the future  1 2 3  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
CLR-2 :  Gain Exposure to the actual working conditions including rules, regulations and safety practices  
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CLR-3 :  Enhance and supplement the knowledge and skills of the students   

CLR-4 :  Develop the students in terms of ability, competence and interpersonal relationship   

CLR-5 :  Enhance students’ knowledge in one particular technology   
CLR-6 :  Provide learning platform that can enhance their employ ability skills   

    

Course Learning Outcomes (CLO):   At the end of this course, learners will be able to:  

CLO-1 : Apply knowledge of Mathematics, Science, and Engineering Fundamentals in the real world of work 3 95 85  H M M H H H L H H H H H - - - 
CLO-2 : Demonstrate competency in relevant engineering fields through problem identification, formulation and solution 3 95 85  H M M H H H L H H H H H - - - 

CLO-3 : Effectively implement skills in professional communication, technical writing and using multimedia tools 3 95 85  H M M H H H L H H H H H - - - 
CLO-4 : Develop ability to work as an individual and in a group as an effective team member 3 95 85  H M M H H H L H H H H H - - - 
CLO-5 : Master the professional and ethical responsibilities of an engineer 3 95 85  H M M H H H L H H H H H - - - 

CLO-6 : Generate a report based on the experiences and projects carried out in a real-world work environment 3 95 85  H M M H H H L H H H H H - - - 
 

Industrial Training Selection: List of Industries for Industrial Training for students would be finalized by the Department Internship/Industrial Training Committee. 

 
Learning Assessment 

Industrial Training Certification Obtained (80% weightage) Final Presentation (20% weightage) 

Note: Final Presentation Evaluation would be done by the Internship/Industrial Training Committee formed by the Department.  
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Course 
Code 

18ASP103L 18ASP106L 18AUP103L 18AUP106L 18BTP103L 18BTP106L 

Course 
Name 

SEMINAR – I  
/  

SEMINAR – II  

Course 
Category 

P 
Project Work, Seminar, Internship in Industry /  

Higher Technical Institutions 

L T P C 
18CHP103L 18CHP106L 18CEP103L 18CEP106L 18CSP103L 18CSP106L 

18EEP103L 18EEP106L 18ECP103L 18ECP106L 18MEP103L 18MEP106L 
0 0 2 1 

18MHP103L 18MHP106L 18NTP103L 18NTP106L   

 

Course Learning Rationale (CLR): The purpose of learning this course is to: 
 

Learning 
 

Program Learning Outcomes (PLO) 
  

CLR-1 :  Utilize fundamental principles, generalizations, or theories and ability to present the same  1 2 3  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
CLR-2 :  Increase self-motivation, personal responsibility, understand one’s role of being an informed participant  
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CLR-3 :  Create an environment that helps the student establish healthy relationships and support networks   

CLR-4 :  State and explain some specific skills, competencies, and points of view   
CLR-5 :  Identify, apply appropriate note-taking, test-taking, and time-management strategies to the academic studies   

CLR-6 :  Develop critical thinking, information literacy, Interdisciplinary Inquiry, Engaging with Big Questions and Major Works   

    

Course Learning Outcomes (CLO):   At the end of this course, learners will be able to:  

CLO-1 : Gaining factual knowledge (terminology, classifications, methods, trends) 3 95 85  H M M H H H L H H H - H - - - 
CLO-2 : Rlate to their interests, abilities, career choices, and personal development 3 95 85  H M M H H H L H H H - H - - - 
CLO-3 : Develop a plan that demonstrates their responsibility for their own education 3 95 85  H M M H H H L H H H - H - - - 

CLO-4 : Explain the role of self-efficacy, personal goals, and motivation in improving academic life 3 95 85  H M M H H H L H H H - H - - - 
CLO-5 : Describe the behaviors and characteristics of an effective learner 3 95 85  H M M H H H L H H H - H - - - 

CLO-6 : Improve  the Presentation Skills, Discussion Skills, Listening Skills, Argumentative Skills, Critical Thinking, Questioning 3 95 85  H M M H H H L H H H - H - - - 

 

Seminar Selection: List of Seminar Topics that are Approved to be learned by the student in the respective semester will be displayed by the Department Seminar Selection/Evaluation Committee. Student can pick any topic from that list. 

 

Learning Assessment 
Seminar Preparation Materials & Report (80% weightage) Final Presentation (20% weightage) 

Note: Final Presentation Evaluation would be done by the Seminar Evaluation Committee formed by the Department.  
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Course 
Code 

18ASP107L 18AUP107L 18BTP107L 18CHP107L 18CEP107L 18CSP107L Course 
Name 

MINOR PROJECT 
Course 

Category 
P 

Project Work, Seminar, Internship in Industry /  
Higher Technical Institutions 

L T P C 
18EEP107L 18ECP107L 18MEP107L 18MHP107L 18NTP107L  0 0 6 3 

 

Course Learning Rationale (CLR): The purpose of learning this course is to: 
 

Learning 
 

Program Learning Outcomes (PLO) 
  

CLR-1 :  Learn responsible and professional way of working  1 2 3  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
CLR-2 :  Practice development-oriented approach to work  

Le
ve

l o
f T

hi
nk

in
g 

(B
lo

om
) 

E
xp

ec
te

d 
P

ro
fic

ie
nc

y 
(%

) 

E
xp

ec
te

d 
A

tta
in

m
en

t (
%

) 

 

E
ng

in
ee

rin
g 

K
no

w
le

dg
e 

P
ro

bl
em

 A
na

ly
si

s 

D
es

ig
n 

&
 D

ev
el

op
m

en
t 

A
na

ly
si

s,
 D

es
ig

n,
 R

es
ea

rc
h 

M
od

er
n 

T
oo

l U
sa

ge
 

S
oc

ie
ty

 &
 C

ul
tu

re
 

E
nv

iro
nm

en
t &

 S
us

ta
in

ab
ili

ty
 

E
th

ic
s 

In
di

vi
du

al
 &

 T
ea

m
 W

or
k 

C
om

m
un

ic
at

io
n

 

P
ro

je
ct

 M
gt

. &
 F

in
an

ce
 

Li
fe

 L
on

g 
Le

ar
ni

ng
 

P
S

O
 -

 1
 

P
S

O
 -

 2
 

P
S

O
 -

 3
 

CLR-3 :  Enhance students’ knowledge in one particular technology   
CLR-4 :  Create awareness of the social, cultural, global and environmental responsibility as an engineer   
CLR-5 :  Grow more empathetic, become systems thinkers, become explorers, problem-solvers.   

CLR-6 :  Learn project management.   

    

Course Learning Outcomes (CLO):   At the end of this course, learners will be able to:  

CLO-1 : Develop capability to acquire and apply fundamental principles of engineering 3 95 85  H M M H H H L H H H H H - - - 
CLO-2 : Become updated with all the latest changes in technological world 3 95 85  H M M H H H L H H H H H - - - 
CLO-3 : Make deep connections between ideas 3 95 85  H M M H H H L H H H H H - - - 

CLO-4 : Learn to take creative risks 3 95 85  H M M H H H L H H H H H - - - 
CLO-5 : Be ready for the creative economy also engage in iterative thinking and divergent thinking 3 95 85  H M M H H H L H H H H H - - - 

CLO-6 : Identify, formulate and model problems and find engineering solution based on a systems approach 3 95 85  H M M H H H L H H H H H - - - 

 

Project Work Selection: Project Work Titles for students would be finalized by the Department Project Work Evaluation Committee. 

 
Learning Assessment 

MOOC Certification Obtained (80% weightage) Final Presentation (20% weightage) 

Note: Final Presentation Evaluation would be done by the Department Project Work Evaluation Committee formed by the Department.  
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Course 
Code 

18ASP108L 18AUP108L 18BTP108L 18CHP108L 18CEP108L 18CSP108L Course 
Name 

INTERNSHIP 
Course 

Category 
P 

Project Work, Seminar, Internship in Industry /  
Higher Technical Institutions 

L T P C 

18EEP108L 18ECP108L 18MEP108L 18MHP108L 18NTP108L  0 0 6 3 

 

Course Learning Rationale (CLR): The purpose of learning this course is to: 
 

Learning 
 

Program Learning Outcomes (PLO) 
  

CLR-1 :  Understanding of industry/organization customs and practices  1 2 3  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
CLR-2 :  Demonstrate professional skills that pertain directly to the internship experience   
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CLR-3 :  Demonstrate effective verbal and written communication skills, Allocate time effectively    
CLR-4 :  1. Demonstrate effective listening skills    
CLR-5 :  2. Participate well as a team member and build professional network    

CLR-6 :  Build a record of work experience, Develop work habits and attitudes necessary for job success   

    

Course Learning Outcomes (CLO):   At the end of this course, learners will be able to:  

CLO-1 : 3. Adapt effectively to changing conditions  3 95 85  H M M H H H L H H H H H - - - 
CLO-2 : 4. Demonstrate appropriate workplace attitudes  3 95 85  H M M H H H L H H H H H - - - 

CLO-3 : Demonstrate individual responsibility  3 95 85  H M M H H H L H H H H H - - - 
CLO-4 : Demonstrate effective management of personal behavior, ethics and attitudes 3 95 85  H M M H H H L H H H H H - - - 
CLO-5 : Practice ethical standards appropriate to the internship site 3 95 85  H M M H H H L H H H H H - - - 

CLO-6 : Explore career alternatives prior to graduation, Integrate theory and practice 3 95 85  H M M H H H L H H H H H - - - 

 

Internship Training Selection: List of Industries / Research Centre’s for Internship Training for students would be finalized by the Department Internship/Industrial Training Committee. 

 
Learning Assessment 

Internship Certification Obtained (80% weightage) Final Presentation (20% weightage) 
Note : Final Presentation Evaluation would be done by the Internship/Industrial Training Committee formed by the Department.  
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Course 
Code 

18ASP109L 18AUP109L 18BTP109L 18CHP109L 18CEP109L 18CSP109L Course 
Name 

PROJECT 
Course 

Category 
P 

Project Work, Seminar, Internship in Industry / 
Higher Technical Institutions 

L T P C 

18EEP109L 18ECP109L 18MEP109L 18MHP109L 18NTP109L  0 0 20 10 

 

Course Learning Rationale (CLR): The purpose of learning this course is to: 
 

Learning 
 

Program Learning Outcomes (PLO) 
  

CLR-1 :  Learn responsible and professional way of working  1 2 3  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
CLR-2 :  Practice development-oriented approach to work  
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CLR-3 :  Enhance students’ knowledge in one particular technology   
CLR-4 :  Create awareness of the social, cultural, global and environmental responsibility as an engineer   
CLR-5 :  Grow more empathetic, become systems thinkers, become explorers, problem-solvers.   

CLR-6 :  Learn project management.   

    

Course Learning Outcomes (CLO):   At the end of this course, learners will be able to:  

CLO-1 : Develop capability to acquire and apply fundamental principles of engineering 3 95 85  H M M H H H L H H H H H - - - 
CLO-2 : Become updated with all the latest changes in technological world 3 95 85  H M M H H H L H H H H H - - - 

CLO-3 : Make deep connections between ideas 3 95 85  H M M H H H L H H H H H - - - 
CLO-4 : Learn to take creative risks 3 95 85  H M M H H H L H H H H H - - - 
CLO-5 : Be ready for the creative economy also engage in iterative thinking and divergent thinking 3 95 85  H M M H H H L H H H H H - - - 

CLO-6 : Identify, formulate and model problems and find engineering solution based on a systems approach 3 95 85  H M M H H H L H H H H H - - - 

 

Project Work Selection: Project Work Titles for students would be finalized by the Department Project Work Evaluation Committee. 

 
Learning Assessment 

Project Report (80% weightage) Final Presentation (20% weightage) 
Note: Final Presentation Evaluation would be done by the Department Project Work Evaluation Committee formed by the Department.  
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Course 
Code 

18ASP110L 18AUP110L 18BTP110L 18CHP110L 18CEP110L 18CSP110L Course 
Name 

SEMESTER INTERNSHIP 
Course 

Category 
P 

Project Work, Seminar, Internship in Industry / 
Higher Technical Institutions 

L T P C 
18EEP110L 18ECP110L 18MEP110L 18MHP110L 18NTP110L  0 0 20 10 

 

Course Learning Rationale (CLR): The purpose of learning this course is to: 
 

Learning 
 

Program Learning Outcomes (PLO) 
  

CLR-1 :  Become job ready along with real corporate exposure  1 2 3  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 
CLR-2 :  Increase self-confidence and helps in finding their own proficiency  
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CLR-3 :  Cultivate leadership ability and responsibility to perform or execute the given task   
CLR-4 :  Inculcate learners hands on practice within a real job situation   
CLR-5 :  Create awareness of the social, cultural, global and environmental responsibility as an engineer   

CLR-6 :  Become able to identify, formulate and model problems and find engineering solution based on a systems approach   

    

Course Learning Outcomes (CLO):   At the end of this course, learners will be able to:  

CLO-1 : Enhance capability to acquire and apply fundamental principles of engineering 3 95 85  H M M H H H L H H H H H - - - 
CLO-2 : Become master in one’s specialized technology 3 95 85  H M M H H H L H H H H H - - - 
CLO-3 : Become updated with all the latest changes in technological world 3 95 85  H M M H H H L H H H H H - - - 

CLO-4 : Demonstrate  hands on practice within a real job situation 3 95 85  H M M H H H L H H H H H - - - 
CLO-5 : Inculcate self-improvement through continuous professional development and life-long learning 3 95 85  H M M H H H L H H H H H - - - 

CLO-6 : Be a multi-skilled engineer with good technical knowledge, management, leadership and entrepreneurship skills 3 95 85  H M M H H H L H H H H H - - - 

 

Internship Training Selection: List of Industries / Research Centre’s for Internship Training for students would be finalized by the Department Internship/Industrial Training Committee. 

 
Learning Assessment 

Internship Certification Obtained (80% weightage) Final Presentation (20% weightage) 

Note : Final Presentation Evaluation would be done by the Internship/Industrial Training Committee formed by the Department.  
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