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Vision & Mission of Department

Vision of the Department:

Producing quality graduates trained in the latest software technologies and

::llt,f,lJ:ols 
and striving to make rndia a world l.ude, in software pioducts and

Mission of the Department:

lurc*tlry
KESHAV MEMORIAL INSTITUTE OF TECHNOLOGY

(Approved by AICTE & Govt of T.S and Affiliated to JNTUH)
3 - 5 - I 02 6, Narayanaguda, Hyderabad -29 . ph: 

O 40 _2326 I 407

Department Of Information Technology

o Mission of the Department: To 
:..u1: a faculty pool which has a deepunderstanding and passion for algorithmic thought process.

' To impart skills beyond university prescribed to transform students into awell-rounded IT professional.

' To inculcate an ability in students to pursue Information technologyeducation throughouf their rifetime by use of murtirnodar learningpl atform inc ruding e-l eaming, brended il;;, ..*"["i.'r"# ;askilling.
o Exposure to different domains, paradigms and exposure to the financialand commerciar underpinning olthe riod.* brrir.r, environmentthrough the entrepr.r.r. devllopment cell.o To encourage collaboration r,vith various organi zationsof repute forresearch, consultancy and industrial irrt..u.fr orr..
' To create socially conscious and emotionally rnature individuals withawareness on India's. chailenges, opportunities, their role and

:::ffi:i':ilitv 
as engineers towa.as achievingiir. gour ofjob and wearth

,^
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Department Of Information Technology

PROGRAM OUTCOMES (pos)

1' Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specializationto the solution of complex engineering
problems.

2' Problem analysis: IdentiS, formulate, review research literature, and. analyze complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences.

3' Design/development of solutions: Design solutions for complex engineering problems
and design system components or processes that meet the specified needs with
appropriate consideration for the public health and safety, and the cultural, societal, and
environmental considerations.

4' conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data, and
synthesis of the information to provide valid concrusions.

5' Modern tool usage: create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modelling to complex
engineering activities with an understanding of the limitations.

6' The engineer and society: Apply reasoning informed by the contextual knowledge to
assesssocietal' health, safety, legal and cultural issues and the consequent responsibilities
relevant to the professional engineering practice.

7 ' Environment and sustainability: Understand the impact of the professional engineering
solutions in societal and errvironmental contexts, and demonstrate the knowledge of, and
need for sustainable development.

8' Ethics: Apply ethical principles and commit to professional ethics and responsibilities
and norms of the engineering practice.



9' Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

10' communication: communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give
and receive clear instructions.

I 1' Project management and finance: Demonstrate knowredge and understanding of the
engineering and management principles and apply these to one,s own work, as a member
and leader in a team, to manage projects and in multidisciplinary environments.

12' Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological change.
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Department Of Information Technology

PROGRAM SPECIFIC OUTCOMES (pSOs)

PSol: An ability to analyzethe common business functions to design and
develop appropriate Information Technology solutions for social upliftments.

PSo2: Shall have expertise on the evolving technorogies rike Mobile Apps,
CRM, ERP, Big Data, etc.
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Department Of Information Technology

PROGRAM EDUCATIONAL OBJECTTVES (pEOs)

PEol: Graduates will have successful careers in computer related engineering
fields or will be able to successfully pursue advanced higher education degrees.
PEO2: Graduates will try and provide solutions to challenging problems in
their profession by applying computer engineering principles.

PEo3: Graduates will engage in life-long learning and professional
development by rapidly adapting changing work environment.

PEO4: Graduates will communicate effectively, work collaboratively and
exhibit high levels of professionalism and ethical responsibility.



ffift1 KESHAV MEMORIAL INSTITUTE OF TECHNOLOGY
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3-5-7026, Narayanaguda, Hyderabad _29. ph: 040-23261407

Vision of the Institution:
To be the fountain head of latest technologies,
producing highly skilled, globally competent engineers.

Mission of the Institution:
' ' To provide a learning environment that helps students to enhance problem solving skills,

be successful in their professional lives and to prepare students to be lifelong learners through
multi model platforms and educating them about their professional, and ethical responsibilities.

' To establish Industry Institute Interaction to make students ready for the industry.
' To provide exposure to students to the latest tools and technologies in the area of hardware andsoftware.

' To promote research based projects/activities in the emerging areas of technology convergence.o To encourage and enable students to not merely seeklobifrom the industry but also to createnew enterprises

' To induce in the students a spirit of nationalism which will enable the student to develop andunderstand
lndia's problems and to encourage them to come up with effective solutions for the sameTo support the faculty in their endeavors to accelerate their learning curve in order

to continue to deliver excellent service to students
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With effect from 0210812016

JAWAHARLAL NEHRU TECH NOLOGICA L UNIVERSITY HYDERABAD

B.Tcch COURSE STRUCTURE (2016-17)
(Common for EEE, ECE, CSE, EIE, BME, IT, ETE, ECM, ICE)

I YEAR I SEMESTER

I YEAR II SE]\{ESTEIT

S. No Course
Code Course Title L T P Credits

I MAIOIBS Mathematics-l J I 0 J
2 CHIO2BS

4 0 0 4
J PHIO3BS P I 3 0 0 J
4 ENlO4HS shProfess ional Communication ln J 0 0 J
5 MEIO5ES Mechanics J 0 0 3
6 EEIO6ES EIBasic andectrical Electronics 4 0 0 4
7 EN IOTHS ish C,omlnunl Icat skion Lablls 0 0 J 2
8 MEIOSES Wo 0 0 J 2
9 *EAIO9MC NSS

0 0 0 0
Total Credits 20 I 6 24

S. No Course
Code Course Title L T P Credits

I PH2OIBS Ph -II aJ 0 0 J2 MA2O2BS Mathernatics-II
4 I 0 43 MA2O3BS Mathernatics-III 4 I 0 44 CS204ES inCPro 3 0 0 J5 ME2O5ES
2 0 4 46 CH2O6BS Lab 0 0 3 27 PH2OTBS b 0 0 J 28 CS2O8ES in C Lab 0 0 J 29 "EA2O9MC NCCA{SO
0 0 0 0

Total Credits 16 ) 13 24

*Mandatory Course.
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MAI 02BS/1VIA202BS: MATHEMATICS - il
(Advanced Calculus)

B.Tech. I Year II Sem. L TIPTD C
4 u0t0 4

Prerequisites: Foundation course Ctro prerequisites).

Course Objectives: To learn
o concepts & properties of Laplace Transforms
. solving differential equations using Laplace transform techniqueso evaluation of integrals using Beta and Gamma Functions
' evaluation of multiple integrals and applying them to compute the volume and areasof regions
o the physical quantities involved in engineering field related to the vector valued

fi.rnctions.
o the basic properties of vector valued functions and their applications to line, surfaceand volume integrals.

Course outcomes: After learning the contents of this course the student must be able to. use.Laplace transform techniques for solving DE,so evaluate integrals using Beta ancl Gamma functions

UNIT _ III

UNIT _ IV

o evaluate tlle muitiple integrals and can apply these concepts to find areas, volumes,r":'r!\rnent of i,ertia etc of regions on a piane-oi in space:

' evaiuate tire line, surface and volume integrals and converting them from one toanother

UNIT _ I
Laplace Translbrms: Laplace transforms of standard functions, Shifting theorems,derivatives and i,tegrals, properties- 

-unit rt.p t n.iior, oiru.,s deita function, periodic
function, Inverse Laplace trans-forms, con'olution theorem (u.itho,t proof).

f|Xjil:,*ns: 
Solving ordinarv differential equations firiiir'r value pr"ur.rO using Laplace

UNIT - II
Beta and Gamma Functions: Beta and Gamma functions, properties, relation between Betaand Gamma functions, evaluation of integrals using Beta ancl Gamma functions.Applications: Evaluation o f integrals.

Multiple Integrals:..Double and triple integrals, change of variables, change of order ofintegration' Applications: Finding ur"ur, uolu*.s & ceiter of gravity (evaluation using Betaand'Gamma functions).

vector Differentiation: Scalar and vector point functions, Gradient, Divergence, curl andtheir physical and geometrical interpretation, Laplaciun of..utor, vector identities.



UNIT _ V
vector Integration: Line Integral, work done, Potential function, area, surface and volumeintegrals, vector integral theorems: Greens, Stokes and Gauss divergence theorems (withoutproof) and related problems.

Text Books:
l' Advanced EngineeringMathematics by RKJain & s RKIyengar, Narosapublishers2' Engineering Mathematics by Srimanthaput unJ sJodh c. Bhunia, oxford publishers

References:
1' 

fjJ,?tri 
Engineering Mathematics by peter v. o. Neil, cengage Learning

2' .Advanced Engineering Mathematics by Lawrence Turym, cRC press
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Signature of the HOD
Date
*This column has to be filled-up

KESHAV MEMORIAL INSTITUTE OF TECHNOLOGY
DEPARTMENT OF INFORMATION TECHNOLOGY

Signature of
Dateafter completion of the lecture/tutorial/practical in the copy kept with

thp Faculty

<-.
the faculty members.

Subject
Code

Name of the Subject Class/

Sem
Name of the

Faculty /
Designation

No. of
Students

Total Proposed periods
per semesterfyear

MA2O2BS Mathematics-ll IYEAR

ECE-B

Dr.T.V.A.P.SASTRy

Asso. Prof.
60 Lectures Tutorial

92 7

WEEK

Number
Lecture
Number

Topic Date of
ron

Textbook/
References

Teaching

1. UNIT-I
Laplace transforms Introduction
Laplace transforms of standard
functions, linearity propefty

3/t HIGHER

ENGG

MATHS BY

B.S. Grewal

White Board

2 Problems of Laplace transform 4/t white Board

3 ifting theorem and its
problems, unit step fr,rnction

First sh sll White Board

4 theorem, change
of scale property and their
problems

Second shifting 6/t White Board

7 Laplace transfbrms

, integrals and their problems

ofderivatives 7/1 White Board

8
TUTORIAL 7/1 White Board

9 Laplace transforms multiplication
with t and related problems

e/1 White Board

10 Laplace transformi of division
with t and related blems

1,0/t White Board

11,

laplace transform, periodi c
function and its laplace transform

Dirac del ata function , and its

and related ems

1,1/1 White Board

1.2 Problems on evaluation of
transform

1,2/1, White Board

wk2

13 periodic functions
and evaltuation of integrals.

Revision of t6/t White Board

1.4

basic formulae, few problems

Inverse Laplace transforms and 17lt White Board

15 on inverse laplaceProblems

transforms
1,8/1 White Board

16 First shi second shiftifting, 08,
of andscale relatedchange

1,e/1 White Board

wk1



17

Revision of all the above topic
of inverse laplace transform.

20/1 White Board

wk3

18 lnverse laplace transform of
derivatives and integrals and

related problems

21./1. White Board

18 lnverse laplace transform of
mult and division with s and

related problems

21,/t White Board

19 Problems on all the above 4

topics
23/1. White Board

wk4

20 Convolution theorem and related
problems

24/t White Board

21, Problems related to Convolution
theorem

2s/1. White Board

22

Solving ODE by Laplace
transforms

27/L ENGG

MATHS BY

SRIMANTPAL

OXFORD

PU B LSH ERS

White Board

23 Solving ODE by Laplace
transforms

28/1, White Board

24
TUTORIAL 28/1. White Board

UNIT-II White Board

25 lntroduction to improper
integrals and beta functions

30/t white Board

wks

26 Properties of Beta function and
evaluation

3t/1. White Board

27
Forms of beta function t/2 White Board

28
Forms of beta function 2/2 White Board

29 Solving problems on beta
functions

3/2 White Board

30 Solving problems on beta
functions

4/2 White Board

31 Definition of gamma function,
few formulae, Properties of
Gamma function

6/z White Board

32 beta gamma relation , few
problems

t/2 White Board
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33 Evaluation of integrals using
Beta and Gamma functions

8/2 White Board

34 Evaluation of integrals using
Beta and Gamma functions

s12 White Board

35 Evaluation of integrals using
Beta and Gamma functions

1.012 White Board

36 Evaluation of integrals using
Beta and Gamma functions

13/2 White Board

37 TUTORIAL t4l2 White Board

38
Revision ts/2 White Board

wk7

39 Evaluation of integrals using
Beta and Gamma functions

1.6/2 White Board

uNtT-ilt White Board

40 Introduction to Multiple integrals,
Double integrals in Cartesian
coordinates

1712 White Board

41 Evaluation of double integrals in
Cartesian coordinates

18/2 White Board

42 Evaluation of double integrals in
Cartesian coordinates

20/2 White Board

wk8

43 Evaluation of double integrals in
polar coordinates

21./2 White Board

44 Evaluation of double integrals in
polar coordinates

22/2 White Board

45 Conversion of Cartesian to polar
and vice versa and related
problems

23/2 White Board

46 Change of order of integration
method and related problems

2sl2 White Board

47 TUTORIAL 2s/2 White Board

48 Change of order of Integration
problems

27/2 White Board

wk9

49 Change of order of Integration
problems

28/2 White Board

50 Revision 1/t White Board

51 Triple integrals in Cartesian

formulae
2/z White Board

52
Problems on triple integrals 3/3 White Board



53
Revision

4/z White Board

wk 11

54
Triple integrals in spherical and
cylindrical formulae and
problems

1,4/3 P&S FOR

ENGINEERS

BY DEVORE

White Board

55 Evaluation of triple integrals in
spherical and cylindrical

1_s/3 White Board

56

Conversion of triple integrals

t6/3 HIGHER

ENGG

MATHS BY

B.S. Grewal

White Board

57 Finding areas using double
integrals

17 /3 Whlte Board

wk 12

58 Finding volumes using double
integrals

20/3 White Board

59 Volume of a region using triple
Integration.

2t/3 White Board

60 Finding the center of gravity
'using Beta and Gamma

functions

22/3 White Board

61
Revision 23/3 White Board

UNIT-IV White Board

62 Vector d ifferentiation.
introduction to vectors , few

defns like gradient, curl, and
divergence

24/3 White Board

63 Gradient of a Scalar point
function, few formulae and

related problems

2s/t White Board

64
Problems on above topic

2s/3 White Board

wk 13

65 Directional derivative
problems

White Board

66 Angle between normals 27/3 White Board

67 Divergence of vector point
function and few problems

28/3 White Board

68 Solinoidal problems and
problems related to

divergence

3013 White Board

69 Curl of a vector function and
related problems

31./3 White Board

70
lrrotational of a vector function

1/4 White Board

KESHAV MEMORIAL INSTITUTE OF TECHNOLOGY
DEPARTMENT OF TNFORMATION TECHNOLOGY

Signature of the HOD Signature of the Facutty
Date Date
*This column has to be filled-up after completion of the lecture/tutorial/practical in the copy kept with the faculty members.



^

KESHAV MEMORIAL INSTITUTE OF TECHNOLOGY
DEPARTMENT OF INFORMATION TECHNOLOGY

Signature of the HODDate t'S:,T"" 
WFacuttvxThis column has to be filled-up after completion of the lecture/tutorial/practical in the copy kept with the faculty members.

and other problems

wk 14

71. Laplacian operator and related
problems

3/4 White Board

72
Vector identities 4/4 White Board

73
Problems on Vector identities 6/4 White Board

74
TUTORIAL 7/4 White Board

UNIT-V White Board

wk 15

75 Vector lntegration
Introduction, line integrals and

related formulae

t0/4 White Board

76 Line integral - work done
roblems

11./4 White Board

7l
Problems on line integrals !214 White Board

78
Problems on line integrals

1.3/4 White Board

79 Surface integrals and related
formulae and problems

ts/4 White Board

80
Problems on Surface integrals

17 /4 White Board

wk 16

81 Problems on Surface integrals t8/4 White Board

82 Vol ume integrals and related
formulae

1.e/4 White Board

83 Problems on Volume integrals 20/4 White Board

84 Problems on Volume integrals 21,/4 White Board

85 Vector integral theorems
introduction and Greens

theorem statement

22/4 White Board

86
TUTORIAL 22/4 White Board

87
Problems on Greens theorem

24/4 White Board

88
Problems on greens theorem 2s/4 White Board

89
Revision 26/4 White Board

90 Stroke theorem and related
ems

27/4 White Board



wk 17

91 Problems on Stroke theorem 2814 White Board

92 Problems on strokes theorem 2sl4 White Board

93 Gauss divergence theorem
statement and related

Problems

t/s White Board

wk 18

94 Problems on Gauss
ence theorem

2ls White Board

95 Problems on guass
d theorem

3/s White Board

96 revision
4/s White Board

97 revrslon
6ls White Board

98 revlslon 8ls

99 revision sls
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S.NO Unit Topics beyond the syllabus Text book/web reference

1 I Solving PDE using Laplace Transforms Web reference

2 il Applications of Beta functions R1

3 ilt Applications of Multiple lntegrals r2

4 IV Application of Vectors T1

5 Gauss divergence theorem proof, Green
theorem proof and Stokes theorem proof
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A Proof of Stoke's Theorem

Stoke's Theorem

The proof of stoke's theorem follows directly from Green's theorem. Before doing so, howeveq ret,s notiand if we let F, = ( M,o,o ), Fz = (0,//,0 ), il;, : ( 0,0,p), th", F:;;;Fz+F: and sinritarly
curl( F) = curl( F ) +curl( Fz) +curl( F)

ff l;Tli':f ilffi:j;flT:,l irwe can show it ror each orF1, F2, and F3 Berow we prove Srok

Supposethatr(r'r'v) =(x(u,v),^y(u,v),2(u,v))whichmapsaregionsinthe 
uv_pranetoasurfacerinRls is mapped to the boundary of r If 6r i, p"."..i.rircd by r( ,irr, , rf i,ul , ti,., tt,,. work integrar bec

f F1' dr = rb FI dt
dr
dt

I)', '. ! .r

J

r
J

a

b ( 0r du Or dv\
\au **au a,)d'

dt
dv

dt
f,,

rr
i j s(u,'o,o) (u,,!,zu) - (Mt,0,0). (xuyo,z,) t

Fl

:

I

_ rr -- 
J J,t 

rt,r' rv+Fl 'rrr-Fl .r,,r-F1,, .r, dudv

_ rr
J j sFt,, 'r,-Fr,r.r, dwlv

, vu = ( xu, yy, zu ), and r" = ( xv, /v,2, ) results in

0v
(F1'r,,) a!vi1,

g ( Mpxr-Mrsr) dudv

t [( M*ru+My/r,+M*) xr-(M^xu+l4nyu+MSr) x,l a

= { F1.r,du+F1.yulzv
JasThat is, we can pull the boundary curve back into tlre uv-plane. However, Green's theorem in the av_plane ir

{ F1'rudu+F1.r.,dv= f f a ^ i
J as ' u --- 't 'v uv- 

) J s au( 
Fr 'r,) - ;(Ft.r) dud

If we let F1,, denote the partial of F1 with respect to u _ i.e,,F1,, = 6rF1 _ then

f dI
F1 'dr = (Fr'r,) - df f a

J J sau

Substiruting F r = ( M,0,0 )

Reananging terms and factoring

= rr= 
J j 5 [(Myu+t4u,)xu_(My,+Ms)xu]dudv

= rr= 
) j s [My!rxu+l4u*,-lvlp,,],,-t{surrldudv

out M, and M, yields

f ,t
F1 'dr =

Our goal now is to show tl,*,.ri,.'i))';:;;"',^:l;:itr;:';:,,f 
i;,:T 

rntegrar is curt(F,) as ro do so, we nrsr use the chai

rr
JJ

rt
)JfAI

F1.dr =

f ax

F1 dr= rr
lt

,,,

, [Mr( zrxr-z;y) -M,r(xstr,_xu]u) I duclv

'u xul
IzuxvlSince curl( F ) = e,M,_M.v) , we rewrite the integrand as

-My
I

I

I

I

I

I

x, lul
Ixv/vl dudv

F1.dr= fthttn.//math clst r ri r/mr
h^nl7/nart4 hh

(oJuIr,-My) I l, ,,, L1 ,, x,, LI *, -vu I

\

a



\



Stoke's Theorem
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dL

The proof for F2 and F3 is similar, so that

thus proving Stoke,s theorem.

= | I rcurt(F).(ruxr,) dudv

iJsf /vxvxvzvzv/v

F2' dr + F3'dr
AIf fF1' dr +

= I | ,curt(F);ds

| | ' "''rF) as =
a:f,,

f,,

f,,

( Ft+Fz+Fs) dr

F 'dr

hftn.//m ath ctsr r ri /m r rl ti cal n/nrcal nha/L. hanfVC h:ni 7/nart4 htm

\
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V10.2 The Divergence Theorem

2. Proof of the divergence theorem.
we give an argument erssuming first that the vector fierd F has.nry a k-component:F = P(x,A,z)k . The theorem thin says 

-- -

(4) [[,u nds= tttaP.-.
J ts- " JJJ" *o'

The closed surface S projects into a region B in the ry_plane. Wea:stlme s is verticallv simple, i.e., that eaciiverticar rine over the interiorof.ft jntersects 
^g .just twice. (S can have vertical sides, however _ acylinder would be an example.) S is then described by two equations:

(5) z = g(t,A) (lower surface); z: h(r,A) (upper surface)
The strategy of the proof of (4) will be to reduce each side of (4) to ad.ouble integral over R; the two double i";;g;;i. w,r then turn out ro bethe same.

we do this 6rst for the tripre integrar on the right of (4). E'aruating it by iteration, weget as the first step in the iteration, 
---- --o"" v' \:/' lv@tuaLi

ll/,#o' = //,/,::: ffo,o,o,
(6) = f l;"A,a,h)_p(,,s,0))d.ras

To calculate the surface integral on the left of (4), we use the formula for the surface areaelement dS givelr in Vg, (13):"

dS : *(-z,i _ zuj + k)d,xdg,
wherc we use the * sign if the normal vector.to s has a positive k-component. i.e., pointsgcnerally upwards (tu 

-on 
the upp". ,urfu* here), anJ ,rr" -'.rr" if it points genera,ydownwards (zrs it does for the to*".ru.fu"l"fr"."y.

This gives for the flrx of the field pk across the upper surface s2, o,r which z: h(r,g),

I /r,'k ' r/s = .l /-rn,v- z) rtt o, = .[ /^p(,,u, h(,.il) ctr d.y .

X#:J::'nlJ,*',,H:f the lower surface s,, where z = e(r,v) and we use rhe - sign as

I /,,,u ds - / /^-"o,y,z)d,xoo : / l.-p(,,a,s(,,a))d.xds ;

adding up the two fluxes to get the total flux across ,s, we har.e

I/,'u ds : //,r,,,v.h.)dxds Il^P@,a,s)dxd.y
1

I





2 Y10.2 THE DIVERGENCE THEOREM

which is the same as the double integral in (6). This proves (4). n
In the same way, if F: A[(a,y,z) i and the surface is simple in the i direction, we canprove

Il,*i nds : lll,#ou
while if F: N(r, y,z) i and, the surface is simple in the j direr:tion,

(4')

(4") [[*:.nd.e: fff aN -
r rs l.l[, u o'

Finally, for a general field F : M i *Nj + pk and a crosed surface s which is simple inall three directions, we have only to add up (4), (4'), *a (a.,). unJ*" g"t the divergencetheorem.

If the domain D is not bounded by a closed surface which is sirnple in all three directions,it can usually be divided up into smaller domains Di which are bounded by such surfacesS' Adding these up gives the divergence theorern for D aucl S, sirce the srrrface i,tegralsover the rtew faces introduced by cutting up D each occur twice, with the opposite normalvectors n, so that they cancel out; after addition, one ends up just with the surface integralover the original S.

I
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4121t2017 Green's theorem in the plane. Proof,

I Home ] [ tjs] [ Info ] [ Mait ]

Prove. Let P(x, y) and Q(x, y) be continuous and have continuous partial derivatives in a region R and on its boundary c. Then

2) J oo'= -JI
1'k

j) 
| ea, = ll9 a- o,
; "; (.'r

Thiswill conclude the proof since the sum of 2) and 3) gives l).
we shall now proceed to prove 2) and shall utillze Fig. i. 1., tt . boundary of region R consist of alower curve y = Yr(x) and an upper curve y: Yz(x) is shown. i.i .l "a'., aenote the lower and
upper curves. Then

fra,=fna,*Jra-,.
r { ('.

Computing the line integral for C1

i r.'
J /,( r. r,)r/r = J, 

p(.\.. ) {.r })r/.r
i',

where c and d are the limits shown in the figure.

Similarly, for C2 we have

J r,.r,r')r.. = J, r1..,41.r1),/, = *l'rr.*. rit.*)t,r,

Thus

tt fi r*,Qd: = ljlf -,.{}r,*

Proof' There are some difficulties in proving Green's.theorem in the full generality of its statement. However, for regions of sufficiently simplshape the proolis quite simple' we rvill prove it fbr a simpte shape and thJn indicate the method used for more complicated regions. we willrequire such a shape that lines parallel to either x or y axii cut the boundaf C ofthe region ar no more that two points.

We shall prove the following two statements:

OP
- &dv
a);

v

rrYl{x}

c x
d

Fig. I

4) 
|ra' = *.['to,'.r, )*i,(.r,]iIt,r*

Now let us consider the doubre integrar in the right member of 2). It can be written as

s) {J#**,=i'[il #,,]*
By the Fundamental Theorem of Integral calculus the integral within the brackets can be written as

.P
6)

f,I, 
r/f, = p(x, ),, ) * /r(.r. ii )

and 5) becomes

7) 
{i 
p", * Jirt". r, } -P(.r, 4 tt,c.

From 4) and 7) we get

I;'

'1 t'

httn./Atww snl itarvrrnr,l cnm /r:261 a htm

I
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8)

which is 2) above.

using the fact that

Green's theorem in the plane. proof.

I ra., = - [l# .r, ,r,
, dJ ,\ t,

,' * t'.,'

In a completely simirar way we can obtain 3) above using Fig. 2. Then adding 2) and 3) we get r ).
How do we extend the proof.of the theorem to more compricated shapes? we divide the morecolnplicated shapes up into simpler regions oi,t.,yp. we havejust conria...a using cuts such as thecut MN shown in Fig. 3. These cuts adi -,h. [*ro"ry our"rrJJ uy rt,.'r,,"rr, of the cuts,traversed twice in opposite directions. a..uur.1t,.f are traversed in opposite directions, the rinerntegrals along the cuts cancer each other"ri, rt. 

"1, 
boundary our.iJ.!-i..uins the same, and thetheorem remains unchanged. Uor. .*pfi.iirl .;;jrg to Fig. 3 we have

v

x r(ll * xtttr)

x

fig.2

er !e,nnett.v = f[f+-{]r.,^..rtrr.n, '; \ rJI' t'-t, )

ro) Jr,r. " a,n = IIi+g - #lr..,n
l/f,ill' {, \ l,t ( l;

Adding the left sides of 9) and l0), omitting the integrands p dx + e dy, we get

,,i1.,,*,J,, = j *,,. 
,, 

*,1,,.*,f =-{,, *,j. =.,1"

tr =-l
J/,t .l.tr'

j I'd.t

v

Adding the left sides of 9) and l0), omitting the integrands, we get

g .{l ={

Consequently

( rlO rrP)I -.......: I

l--l
\ c .\' t;il, )

x
+ Q,lr

{I
tl.t'rh Fig.3

For more complicated regions we may need to construct more cuts dividing the region into more subregions.
suppose the region is mu.ltipry-connected as shown in Fig. 4. How do we extend theproof to murtiprv-conn..t"d regionri F;;;ir;;.e€re a cross-cut tvtN, connectingthe exteriorand interiorboundiries 

^.rr"*, irirr. tgur., tnrs."r".ni.g r't,. *gr",into a simply-conaected .egior. rhe amo",ri 
"i'u*r."ry rraversed i, ln.rlur.a uy tr,"cross-cut MN' traversed in opposite orr".trons. a".rurr. it is traversed in oppositedirections the tine intesrars 

"" 
,t. .r"r.*ri."rLT.".t, orher our and the net

:T::." 
rraversed reriains th.;;;;,;;;,r., o,r, c2, and the theorem remains the

Y

It
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Beta F\rnction and its Applications

Riddhi D.
@Department of Physics and Astronomy

The University of Tennessee
Knoxville, TN B7g1g, USA

T

Abstract
The Beta functi,on uas first stud,ted by Euler and

Legendre and was giuen its name bg Jacques Binet.
Just as the gamma function for integers d.escribes fac-
torials, th.e beta fun,cti,on, can de.fine o, bi,n,omial coe.ffi-
c'ient after adju.sti.ng ind.,ices.The beta fitrLction was the
fi,rst knoun scatteri,ng amplittLrle in string theory,first
utnjectured by Gabriele Venezi.a,no. It also ctccut.s
in, the th,eo,ry of the, preferenti,al attachrnent process,
a type o.f stochasti.c urn process.The incomplete beta
functi:on is a generalizati,on of the beta fun,ction that
replaces the defi,nite dntegra| of the beta functi,on with
an ind,ef,nite i,ntegral.The situation is analogous to the
incomplete garnrna fu"nction being a generalization of
the gamrna function.

1 Introduction
Tlre beta-function fi(p,q) is the name used by Legen_
dre and Whittaker and Watson(1990) for ih" b"tu
integral (also called the Eulerian integral of the first
kind). It is defincd by

g(p,q) = 1t*r)g#
To derive the integral r.epresentation of the beta

function. we ri,rite the product of two f.actorial as
rrtlrr! : .|f, e-utt^du [f, e-,,.tnrhs.

Nou' taking tt : {2.tt, : A2.so
mln! : 4 tf, e-.' ,z**ri, lf, "-a2 Ozn+t6O

= /a [?*"-(,'+s") pf*+t 1yf,,+t clx.y,

_ mlnl

Rewriting,n" u.*u-"nBTFaives the usual form
for the beta function,

o(p,q): +##
The genera,l trigonometric form is

[i,.].yry"u cos-, *ar: l0{i(n * 1), }(nz + r)}
[1]t2l[5]

polar coordinates with z :

l!1,7)

3-D Image of Beta Function

1.1 Beta fntegral:-
g,(x) : Ii t"-, (L - t),-rdt,

is called the liulerian integral of the first kind by
Legendre and \yirittaker and Watson(19g0).The solu_
tion of this integral is the Beta function 0(p+l,q+1,).

trlt2l

'lhe Beta function evolves from Gamma function

Tlansforming to
rcos0,lJ:rsi1n0

mlnl: I:" ff e-,'lrcos |fm+t lsin012,,+1 rdrd,g
to get

rnlrLl : 2(rn * rr + l)l il /2 cos2m+l 0 sir]n+t e(fi
The beta functiou is thLn defined bv
Plnt + 1, n + 1) : 2 I;/' cos2-*r 0"in ,,*, 1d.e

I
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a@,q): +## : q#SP

where lsignifies thc Garnma function

Relationship between the Gamma function and the
Beta function can be derived as

f(z)f(g/) : !f, e-'u"-'a" [f, e-uue-tdu.

Now taking u, : o,2,u : b2, so

f(c)f(y) : 4ff 
"-a2 

o2r+t4o I@ e-b2b2i+rdb

: /a l?*e-@'+a') bl'"-'lbl2Y-t dadb.

Transforming to polar coordinates with
@:rcosA,b:rsin0
f(r)f(s) : I:" ff e '? lrcos0l2"-1 lrsin9;2u-L rd.rd,0

[f, e- " 
yz' +zv - 2 r dr fi" I lcos O)2, - L (sin O)2u - t I aO

: f(r * a)fr@,u)
Hence, rewriting the arguments with the usual form

of Beta function:

a@,q): +##
A somewhat more straightforward derivation :

f(o)f(s) - [@ f-te-'at If, 5e-1s-s4,
: ,[Tn f]n t"-'r,-re-(t+s)dsdt

The argument in the exponential inspiles us to em-
ploy the substitution

a:s*t

Thusl"rl : 1,

where J is the .Iacobian of the transformation. Us-
ing this transformation,

f (r)r(e) : [Zo [i:o"'-'(" - r)v-r 
"-o 

orfio
: .t?o [i-, r'-r ou-t (L - :la-t 

"- " O, Oo
Again, now the comparison to B@,y)
leads us to :

r:[,q:o
where the Jacobian is now:lJl : q.

This leads to an easy identification with the ex-
pected result:

f(c)f(e) : /rT. fi:ooQo)'-t ,{u-t\ (t - ";u-t e-sd.rdq

: #. Il=nr'-' (t - 1;u-t qr+v-te-qdrdq

: [f, q,+u-t"-raq Il r"-1 (1 - r)r-, d,
: f(r * a)A@,u)

As the gamma function is defined as an integral, the
beta function can similarly be defined in the integral
form:

g"(r) = f; t"-r1t - t)"-, dt.

* t{l
--4 ,..., , rl

;1:

Graph of Gamma Function

The trignometric form of Beta function is

[J(r'y) :2 Li ,irr2z-1 o cos2a-t gdo,

R(x)>0, R(y)>0.
Putting it in a form which can be used to develop

integral representations of the Bessei functions and
hypergeometric function,

Iil

;)

t1

l-)

k
f*

il

o(,,il: ff ffif*,at,
R(x)>0, R(y)>0

0(x, il : ii^t- rl" #*ffi where r(,,)

is the gamma function .The second identity shows
in particular l(+) : 

"G.Just as the gamma function for integers describes
factoriais, the beta function can define blnomial co-
efficient after a.djusting indices.

I n\ 1
l k / - fr,+l i7T;:TTr.EJIJ
[2]{51

--t
1

s

:l t:,li,
J 

'.:I I::l / ,

t;

niI li

ll'tl

,l

,t t;;l l;.ll:
't l,,t t:





modeled as one.dimensional strings instead of zercs-

dimensional particles were described exactly by the
Euler beta-function. This was, in eflect, the birth of
string theory.

The Euler Beta function appeared in elementary
particle physics as a model for the scattering ampli-
tude in the so-called "dual resonance model". In-
troduced by Veneziano in thc 1970th in order to fit
experimental data , it soon turned out that the basic
physics behind this model is the string(insiead of the
zero-dimensional mass-point ) . [4]

0

2.2 * Preferential
pTocess:-

Attachrnent

2

I
10 10

Graph of the Beta Function

2 Applications:-

2.L *Beta function and Stri,ng

Theory:-

The Beta function was the first known Scattering am-
plitude in String theory, first conjectured by Gabriele
Veneziano ,an Italian theoretical physicist and a
founder of string theory.

Gabriele Veneziano, a research fellow at CERN
(a European particle accelerator lab) in 1g68, ob-
served a strange coincidence - many properties of
the strong nuclear force are perfectly described by
the Euler beta-function, an obscure formula devised
for purely mathematical reasons two hundred years
earlier by Leonhard Euler. In the flurry of research
that followed, Yoichiro Namtru of the University of
Chicago, Holger Nielsen of the Niels Bohr Institute,
and Leonard Susskind of Stanford University revealecl
that the nuclear interactions of elementary particles

Preferential Attachment to a cla.ss of processes iu
which sonre quantity, typically some form of wealth
or credit, is distributed among a number of individ-
uals or objects according to how much they already
have, so that those who are already wealthy receive
more than those who are not. The principal reason
for scientific interest in preferential attachment is that
it can, under suitable circumstances, generate power
law distributions of wealth[2].[3]

2.2.1 Stochasti'c Urn Process and Beta
Function:-

A preferential attachment process is a stochastic urn
process, meaning a process in which discrete units
of wealth, usually called "balls", are added in a ran-
dom or partly random fashion to a set of ob.iects or
contairrers, usually called "urns". A preferential at-
tachment process is an urn process in whictr addi-
tional balls are added continuously to the system and
are distributed among the urns as an increasing fun<>
tion of the nurnber of balls the urns already have. Lr
the rriost commonly studied examples, thc number of
urns also increases continuously, although this is not
a necessary condition for preferential attachnrent and
examples have been studied with constant or even
decreasing numbers of urns.

P(k): d*#n
Linear preferential attachment pl'ocesses in which

the number of urns increases are knorvn to produce
a distribution of balls over the urns following the so-
called 'Yule distribution'. In the most general form
of the process, balls are added to the systern at an
overall rate of n? new species for each new urn. Each

b J
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Figure 1: Probability derrsity Function References:-

[1] M. Zelen and N.C.Severo in Milton Abramowitz
and Irene A. Stegun, eds. "Handbook of Mathemati-
cal Functions with Formulas, Graphs and Mathemat-
ical Tables.

[2] Arfken, G. " The Beta Function.r' Ch. 10.4
in Mathematical Methods for Physicists,3rd ed. Or-
lando, FL: Academic Press, pp. 560-565,1985.

[3] Stochastics Processes by Jyotiprasad Medhi.

[4] Supersymmetry and String Theorv by Michael
Dine.

t5] Beta Function from The
Wolfram Functions Site.[url:-
http : //mathworld. wolfram. com/BetaFunction.html].
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Figure 2: Pareto probability density functions for various
k with r^: i.The h<;rizontal axis is the :r' parameter.

newly created urn starts out with ,k6 balls and further
balls arc added to urns at a ratc proportional to the
number k that they already have plus a const,ant a >

-,t0. With these definitions, the fraction P(ft) of urns
having /c balls in the limit of iong time is given by

P(k):##\
for k > 0(and zero otherwise), where p(o, y) is the

Euler beta function:

a@,y): TeitS'
with f (r) being tlie standard gamma function, and

--r+ku+ofr
In other words, the preferential attachment process

generates a 'rlong-tailed'r distribution following a
'Pareto distribution' or 'power law' in its tail. This is
the primary reason for the historical interest in prefer-
ential attachment. The species distribution and many
other phcnomena are observed cmpirically to follow
power larvs and the preferential attachmcnt process is

a leading candidate mechanism to explain this behav-
ior. Preferential attachment is considered a possible
candidate for, among other things, the distribution of
the sizes of cities, the wealth of extremely wealthy in-
dividuals, the number of citations received by learned
publications and the number of links to pages on the
world wide web.[2][3]

_-* k*l
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ON THE GAMMA FUNCTION AND ITS APPLICATIONS

JOEL AZOSE

1. INrRooucTroN

The common mcthod for determining the value of n! is na,turally recursive, foundbymultiplying1x2t3.x,..*(n-2)*("-r)xn,thoughthisisterriblyinefficientfor
large n' So, in the early 18th century, tfr" question wL posecl' As the definition for
the nth triangle number can be explicitly found, is there an explicit way to determine
the value of n! which ,rses elementary algebraic operations? In 1729, Euler proved no
such way exists, though he posited an integral foimula for n,!.' Later, L"genire would
change the notation of Euler's originai formula into that of the gamma lunction that
we use today [i].

While the gamma function's original intent was to model and interpolate the fac-
torial function, mathematicians and geometers have discovered and developed many
other interesting applications. In this paper, I plan to examine two of those appli_cations' The first involves a forrnula for the n-dimensional ball with radius r. A
consequence of this formula is that it drastically simplifies the discussion of whichfits better: the n-ball in the n-cube or the n-cube in the n-ball. The second applica-tjon is creating the psi and polygamma functions, which wiil be describecl in nrore

9tp'l later, and allou' for an alternate method of computing infinite sums of ra,tional
IUnCLIoIIS.

Let us begin with a few clefinitions: The gamma function is clefined for {z €C,z *0, -1, -2,...) to be:

?(1.1) f(z): I s"-te-"ds
I

Remember some important characteristics of the gamma, function1)Forz€{N\0},f(z)-7t
2)l(z+1) : zl(z)
3) In(f (z)) is convex.

The beta function is defined for {r, y €C,Re(r) > 0,Re(y) > 0} to be:
I
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(t.2)

Another identity yields

(1 3)

Additionally,

(1 4)

B(r,u) : 
fu

f-|(r - t)tt-to,

/2
B(r,y) :2 s'in2'-10 cos2v-10d.e/,"

B(r,a) _ r(, r(y)
f(r + y)

A thorough proof of this last identity appears in Folland's Aduanced Calculus [2] onpages 345 and 346. To summarize, the argument relies primarily on manipulationof f (r) and f (s) in their integral forms (i.1 , converting to polar coordinates , andseparating the double integral. This iclenti ty will be particular ly important in ourderivation for the formula for the volume of the n-dimensional ball later in the paperWith these identities in our toolkit, let us begin

2. Bells ANo THB Gnnalaa F.uNcrroN
2'1' volume of The N-Dimensional Ball. In his article, The La,qest untt uallin Any Ettclidean space, Jeffrey Nunemache. ruy.,lorur-,-ii," ir*i, fo. r.ro rrt"r".tingapplicatiorr of the sarrma fu.rciion. though L" ,,".,e. 

".ori.iir, uses the gamura func_tion [3]. He first defines *r" rp"r-u"lirrradius, orai'-"rrision n, Bn(r),to be theset of points such that, for 1 S j I n,
(2 r) D4 .,,
Its volume will be r;ferrgd, to as-v,(r).. I'an argument that he describes as being"accessible to a murtivariabre .ut.rrir.'.ra..,,, Nurr"".nu.r,"r^r.u. iterateri integrals toderive his formula. He notes thrt,;; ;finition:

(2 2) w?) : // f t a,, dxz drn
B^(r)

By appiying (2 1) to the limits of the iterated i,tegral ,t (2.2) and perforrui.g
::'fi:"ffiffi1'H:,.|tl_1.,r1" g"t' tt," rollowing - -.i"l"r"\,iu,r - icientiry, specific
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r/2

IW:2W-t cos"O d0(2 3)

(2.5) v^0) : v,-r(t) B(
Continuing the recursion. we note:

(2.6)

Consequently,

3

0

In the rest of rhe Largest unit Bail i,n Any Eucli,d,ean space, Nunemacher goes onto determine which unit ball in Euclidean space is the largest. (He ultimateli showsthat the unit ball of dimension n:5 has the greatest ,oh:rme, and that the unit ballof dimension n :7 has the greatest surface ui.u, * well as - curiously - noting that7" goes to 0 as n gets large. While a surprising result, it is not immediately relevantto the topics which I aim to pursue here. lf irterested, I would refer the reader toNunemacher's articlc directlv.) Notice, however, that tiris forrnula does not use thegarnma fultction. We begin the rierivation frorri here of the Gamma function forr,.
2.2. Derivation. In his 1964 article, on Round pegs In square HoLes And, squarePegs In Round Holes.[4J, David Singrriaster uses the flliowing formula for t]re volurreof an n-dimensional ball:

(2.4) v*@): ,rrnn,!,]^'" ,,t(nl2 + t)
However, he never shows the derivation of this formula, and other references toSingmaster's article claim that the derivation appears explicitly in Nunemacher,sarticle' I feel this to be an important omission, und I hu,r" eniearored here to recreatethe derivation for the. sake of completeness. we shall begin where Nunemacher leftoff with equation (2.3).

Recall (1.3) and notice its similarity to (2.3). It quickry becomes apparent that(2.3) may be rewritten as:

(2.7) W(T) : V(1) B(
,
J

,

ln 1_ 
- I -,I)'u ' r)

V.-r(t) : Vn-z(1) BC,;)

B(;,;) uc,; *;)1

2 )
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where V(t) :, - ,(;,1). Subsriruring Gamma for Beta using (1.4) gives:

(2.8) v,(7):

which telescopes to;

(2 e)

Since f( ):rtandr(1) :1,

(2.10)

(2.r1)

(2.r2)

i$I9S-A rG,rit.rirrrfrl
L ry-ffo- #aqi, )

1f((f( 1

-))n2"V"(T):
t(nl2 + t)

1

,

w(1): Irn /2

r(nl2 + t)
Now the heavy lifting is done. consider agairr the recursion relation that we usedin (2'3)' This recursion relation holds true for the unit bail - that is, when r: 1.However, when r: 1, we do not see the r in this equation. Instead, when we takethe more general form, we get the modified .ecursion ,"iurior,,

,r/2

W:2rV,.-, cos"0 d0

0

h(,) =
nn/2rn

f(nl2 + r)'

\-,Going through the derivation will be virtually identical, except rve have rlilated theball's size by a factor of r. and its vorume by a factor of r,. This finalry Yielcrs:

which is consistent with with our original staierne,t of (2.\. Now the cleri'atio, ofthe n-ball's volume using the go--Jfunction is complete,,un.l ,"" may proceecl toan interesting application.



oN THE GAI\,{\{A FUNCTIoN AND ITS APPLICATIoNS 5

2'3' The Packing Problem. In the motivation for his arLicle, Singmaster explains
the purpose of his articlc: "Some time ago, the following problem occurred to me:
$'hich fits better, a lound peg in , rquuiu hole or u .qiur. peg i1 a rourrd hole?
This can easily be solved once one arrives at the following mathematical formulation
of the problem. Which is larger: the ratio of the area of a circle to the area of
the circumscribed square or the ratio of the area of a square to the area of the
circumscribed circle?" [4]

The formula that we derived in the last section will prove invaluable in finding this.
Since he is focusing on ratios, Singmaster uses the ,nit bull in both cases) though itwould work similarly with any paired radius.

For the unit ball. the edge of the circumscribed cube is necessarily length 2, sinceit is equal in length to a diameter of the unit ball. The edge of the n-cube inscribedin the unit n-ball has length zlt/i, since the diagonar of in n-cub e is 1/n times itsedge' (Remember that the diagonal of the n-cube-inscribed in the unit n-ball is thediameter of the n-ball.)
So, we construct formulas for the volume of the relevant balls anc.l cubes using(2.4) and the facts which we have just stated:

- lartll .

t(nl2 + t)'

where 7(n) represents the volume of the unit n-ball (as derived), v"(n) the volumeof the circumscribed c^ube, and Vi(n) the volume of the inscribed cube. We considern:y th-q ratios of (2.13) to (2.ra) - that is, a round peg in u.quu.. hore - and thatof (2.15) to (2.13) - a square peg in a round hole.

(2.13)

(2.11)

(2.1s)

(2.16)

(2.r7)

Rr(r)

V.Qr.) :2",

v@)-#,

v (") Tn/2

vJ") *r(ry)
n*2

(2V,(r,)

v (")
f

(nR2 )
nn/2



6 JOEL AZOSE

(2.18) f(z) - ,z-tl2 e-z vq;
Singmaster shows that as n goes to infinity, this ratio goes to zero. So, for large

enough n. R2(n) is greater. By simple numerical evaluation, he determines thc
tipping point to be when n : 9. The most important result of this article is the
following theorem:

Theorem. The n-ball fits better i,n the n-cube better than the n-cube fits in the n-ball
i,f and only i,f n ( 8.

3. Psr ANo PolvcAMMA FuNcr:roNs

In addition to the earlier, more frequently used definitions for the gamma function,
Weierstrass proposed the following:

'r6(3.1) F; : , "" fr,Q + zln) "-'/n,\/n=7

where 7 is the Euler-Mascheroni constant. Van der Laan and Temme reference
another proof of this by Hochstadt [1]. This will be useful in developing the new
gamma-related functions in the subsections to follow, as well as inrportant identities.
Ultimately, we rviil provide definitions for the psi function - also known as the
digamma function - as u'cll trs the polygamma functions. \\i: u'ill tht'n cxattriut:
how the psi functior] proves to be useful in the cornputution of infinite rtr"tirintrl sutris.

3.1. Definitions. Traditiorrally, r!(z) is defined to be the derivative of ln(f (z)) witlr

respect to z, also denoted * :l'] Just as with the garnma function, lt(z) isdefined
r(z)

f.or {z e. C, z t 0, -7, -2,. . .}. Van der Laan and Temme provide several very usefui
definitions for the psi function. The most well-known representation, derived from
(3.1) and the definition of 'rl(z), is as follows:

He then 1uL". *4? and applies Stirling's approximation for the gamma function:
Hzln)

For z large,

-6

(3 2) ',1,Q) : -" - : *L, ,j:* 
^,n=1

though the one that we will ultimately use in the following subsection to compute
sums is defined thusly:
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7n 
,r-7 1

(33) ,l,Q):-1 -l'=-'.'dtI r-t
This integral holds true for Re(z) ) -1, and can be verified by expanding the

denominator of the integrand and comparing to (3,2). These two are the most

important definitions for the psi function, and they are the two that we will primarily
use.

We will now define the polygamma functions, ,/(k).Thir is a family of functions

stemming from the gamma and digamma functions. They are useful because they

Iead to better- and better-converging series. As you might imagine from the notation,
the polygamma functions are the higher-order derivatives of tl;Q). Consider these

examples from repeated differentiation of (3.2):

com

(3 4) ,1,'Q) :L,A + n)-', ,1,{o Q): (-1)r'+1k, 
I ,, * n)-*-t

Again, we note that, as k increases, E(x)(z) becomes more and more convergent.
Now, though, we will set aside the polygamma functions and turn our focus back to
the psi function and its utility in determining infinite sums.

3.2. Use In The Computation Of Infinite Sums. Late in their chapter on some

analytical applications of the gamma, digamma, and polygamma funct,ions, van der

Laan and Temme state: "An infinite series whose general term is a rational function
in the index may always be reduced to a finite series of psi and polygamma functions"

l1l
Let us consider the foliowing specific problem to rnotivate rr)ore gerreral results

given at the end of this section.

7

(3.5 )

We begin by expressing the summand as rlnjnoting that u,, : j (

Then we perform partial fraclion decomposition to yield that

oo

Erraluatc \- =--l-L. (n + 1)(3n + 1)n=l '

1

(n+1)(n+1/3)
1

(n+1)(n+113)
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. Remember the identity that, for

(3.6) I
0

e-A'dr

This identity can be applied, since both denominators of both fractions are necessarily
greater than 0. So the sum in (3.5) can be rewritten as:

sl2 312 1

"+l- "+W'soun:1allA>0,

S1\-L (n + 1)(3n + 1)n:l '

(t - 
1\

\n+t n+tl3)

@

1

A

i
0

i
0

dru-b+r)r: ;rti
n_t L0

: ]rt/
,:t L"

: ;D,lf
":t Lb

e-lr+t/z)r4r)

-ltI: -Lc (' o.T- ,-rt.t: ,-(l/3)t ,r]

,*])

e-nr (e.-t - r-(t /t)")d,r

e-nr(e-a _ 
"-(r/3)r

L-r

I:
2 ;*(iti\ n=r Lir

N
Remember from the study of infinite series that L ,"

n=0

trN+1I
When we

subtract the first term of the series. u0 : 1, we get the following result:

\-." -/-*
r(l - rN

1-r
n,-1

(3 7)

Plugging in e-' for r, we see:

(3 8) D"-": e-x(1 - e-Nr)
7-c-'n:l

Consider tlte relevartt sutnruatiott. Due to approplia[e cc)nvergcrrces follou,irrg frorrr
the monotone convergence theorem, we can interchange the srunnrittiorr a,ncl integrir-
tion and continue our manipulations of the sum.
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II
e-*(l - "'N') ("-' - s-(r/3)a

e-:x(e-:x _ s-(t/3)x,

I

1

("+D@TT
1

,

1

,

Iim
N--+m

r
0

,*7

)
d,r.

1

1

ft-lt_d,tJ T_t
0

l/s-t

Now we make use of a change of variables . Let t : e-a. consequently, -e-,d,r : dt.
We will make this substitution. The negative sign due to thls change of variable
cancels with the one created bv switching the limits of the integral, to yield the
following:

6r-- 1\-
? (n * 1)(3n + 1)2=l '

1: *l
0

It [(t-1)-(tr/3-ldt2.1 l-t
0

1_,1

2

I

I
0

dtl-,
Compare the two integrals on the right hand side of the above equation to the formula
f2r tlt(z) in (3.3)' It becomes obvious that the substitution can be made with the psi
function to yield our final result:

(3 e) i
n=I

1

(n+1) (3n + 1)
: 

),t,tnttl - ),r,g
Professor Efthimiou of Tel Aviv university puts forth a theorem regarding series ofthe form

(3.10)

rvhere.a f h, and {a',b^6 c;Re(o,),Re(b) > 0} that generarizes the resurt which wehave shown for a specific example. above:

@

S(o. b) : \-,LJ
I

n+o,)(n+b

+ - +t/3

-d,t

1-'
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Theorem. s(a,b) - {(b + r). - *(a + t)
b-a -'[b]

Let it be noted that, at present, our utility of psi functiorrs irr the calcujation
of infinite sums is relegated to strictly positive fractions. (Admittedly, even this is
handy in a pinch, though it is hardly ideal,) However, I hope that the thorough
calculation of this exampie is proof enough for the reader that this derivation can
be made, and that the same argument could be made for a similar - that is, strictly
positive - function with a denominator of degree 2. If a doubt persists, I urge the
reader to create a rational function of this form and follow the same steps ns rny
proof to derive an equivalence with a sum of psi anrl/or polvgamma functilns.

4. Fur:uRB Wonxs

Van der Laan and Temme propose that eue.ry infinite series of rational flnctions
may be reduced to a finite series of psi and polygamma functions. This seems plau-
sible, but the statement requires more rigorous examination to be taken as sound.
The subjects that I wouid like to delve the most deeply into are what I touched on
at the very end with Prof. Efthirniou's theorem and the lirnits on t[e utilit5. of ttre
psi function in the calculation of infinite sums. I think that it rvoulcl be a worthwhile
endeavor to try to formulate an analogue of Efthimiou's theorenr for a function with
denominator of degree n. F inally, I would like to work on examining what colld be
done with infinite sums of fractions that arc not strictly positive. I would like to
determine if there is a sirnilar formula for these series, as rvell.

5. Coxcr,usroN

In the first section of this paper, we provided definrtions for thc garnma function.
W'e then went through a gamrna derivation for the forrrrula of the ,ofurn" of arr lr-ball
and used that in working with ratios involving inscribed anrl circunrscriberl crrbt:s tr.r
determine the following:

Theorem. The n-ball fits better in the n-cube better than the n-rtLbe fits tn the rt-baLl
r,f anrl only if n S 8.

In the second section, we presented the psi - also known a^s the digarnma - fpnction
and the family of polygamma functions. We expressed a specific infinite sum as the
finite sum of psi functions as motivation for the following more general result:

Theorem. For a f b, and {a.b e C; Re(a),Re(b) > 0},
)o1

I\--
1rr
n=1 (n + a)\n + 0)

1b@+t )-t!(a+r)
b-a
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16 First shifting,
second shifting,
change ofscale
and lelated
problems

http://www.mathalino.com/reviewer/advance-engineering-mathematics/first-

shi ft i ng-property-laplace-transform

t7 Revision of all
the above topic
of inverse
laplace
transform.

http://tutori al.math.l amar.ed u/Cl asses/DE/lnverseTransforms. aspx

lnverse laplace
transform o1'

derivatives and
integrals and

http :/iwww.math. fsu.edu/-fusaro/En gM ath/Ch5/LTIF.html18
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related

18

,blems

Inverse laplace
transform of

mult and
division with s

and related

http://www.mathal ino.com/reviewer/advance-engineering-
rnathematics/division-t-laplace-transfbrrn

wk3

19 Problems on all

the above 4

topics

http://www.mathal i no.com,/reviewer/advance-engineering-
mathemati cs/di vision-t-l apl ace-transfbrrn

20 Convolution
theorem and

related

problems

http ://mathfaculty. fu I I erton.edu/m

2l Problems

related to

Convolution
theorem

http://mathfaculty, . ful I erlon.edu I rnathew sl c2003/laplaceconvoluti onmod.html

22 Solving ODE
by Laplace
transforms

asses/DE/l VPWithlaplace.aspxhttp://tutorial.math. lamar.edu/Cl

z5 Solving ODE
by Laplace
transforms

I assesi D E/l VPWithLaplace.aspxhttp:i/tutorial.math. lamar.edu/C

24

TUTORIAL 2

https://www wuora.com/ ath l--are-the-rea.qr world-applicati ons-of-Laplace-
al n-comtransform-especi lv-i puter-science

wk4

25 UNIT.II
Introduction to
improper
integrals and

beta functions

https ://mathemati csresources

betaandgammafuncti ons.pdf
fi I es.word pre ss.coml2} | 5 I 02/l-

26 Properties of
Beta function
and evaluation

https://en.wiki pedia.orgiwik i/Beta_function

27 Forms of beta
function

http://mathworld.wol fram.com/Beta Function.html

28 Forms of beta
function

wolfram.corn/BetaFuncti on.htmlhttp://mathworld.

29 Solving
problems on
beta functions

http://mathworl d. wolfram. com/BetaFuncti on.html

wk5

30 Solving
problems on
beta functions

http://mathworld.wolfram. com/BetaFuncti on. html
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lrttps://math.stackexchange.comiquestion sl834654levaluating-integral-using-

beta-and-gamma-functions

https://rnath.stackexchange.comiquestion sl834654levaluating-integral-using-

beta-and-gamma-functi ons

Irttps://math.stackexchange.comi question sl834654levaluating-integral-using-

beta-an d-gamma-functi ons

Signature of the H O D Signature of the Faculty

Date Date
*This column has to be filled-up after completion of the lecture/tutorial/practical in the copy kept with the faculty members.

Definition of
gamma
function, f'ew

formulae,
Properties of
Gamma
function

lrttp:r'lfunctions.tvOlta41eOdG3ti1raBg!4 EIf

/Ganrma,/i ntroductions/Gamma/ShowAl l. html

31

http ://math.tutorvista.com/stati sti cs/beta-functi on.html32 beta gamma
relation , few
problems

33 Evaluation of
integrals using

Beta and
Gamma
functions

lrttps://math.stackexchange.com/question sl834654levaluating-integral-using-

beta-and-gamma-functions

Evaluation of
integrals using

Beta and
Gamma
functions

34

35 Evaluation of
integrals using

Beta and
Gamma

functions

https://nrath.stackexchange.comi cluesti otrsr 834654/evaluating-integral-usi ng-

beta-and-gamma-functi ons

https://math.stackexchange. com/quest i on sl 83 465 4l ev aluating-integral-usi n g-

beta-and-gamma-functi ons

36 Evaluation of
integrals using

Beta and
Gamma

functions
37

TUTORIAL 3
http://www.math.wvu.edu/-hj lai/Teachi ng/Tip-PdfiTip I -3 0.pdf

38

Revision

39 Evaluation of
integrals using

Beta and
Gamma

functions
40 UNIT.III

Introduction to

Multiple
integrals,
Double

integrals in

Cartesian

coordinates

h ttp:,'/u,.,v_rv.personal.soton.ac.r"rk/j avrsotoni H ELMlworkbooksi

workbook 27 I 27 2 _mult_i nts_non_rec_regi on.pdf

wk7

41 Evaluation of
double integrals
in Cartesian

http:i/tutorial.math.lamar.edu/Cl asses/Calc I I I/DIPolarCoords.aspx
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coordinates

42 Evaluation of
double integrals
in Cartesian
coordinates

http:r/tutorial.math.larnar edu/Classes/CalcI

43 Evaluation of
double integrals

in polar

coordinates

http://tutorial.math.l amar.edu/ClassesiCal c I I I/DIPolarCoords.aspx

44 Evaluation of
double integrals

in polar

coordinates

http://tutorial.math. I amar.edu/Cl asses/Calc

45

,blems

Conversion of
Cartesian to
polar and vice
versa and
related

http:i/www,.analyzemath.com/pol arcoordin .html

46 Change of
order of
integration
method and
related

http://math ins i ght.org/doub I e_i nregia I_change_order_ integration_examples

47 TUTORIAL 4 I/DIPolarCoords.aspxhttp://tutori al.math.lamar.edu/Cl assesiCalcll

wk8

48 Change of
order of
Integration

problems

http://mathinsighG rgldouble_integral _change_order_ integration_examples

49 Change of
order of
Integration

pro!lems

http://mathinsi ight.org/double_i ntegrall_change_order_r integration_examples

50
Revision ://nrathinsight.

_change_order_
http eorg/doubl integral integrati oIl_,examples

5l Triple integrals
in Cartesian

formulae

https://www .malh24.netlcal culatio n-vo I umes-triple-integral s/

52 Problems on https://www .math2 4 .net/ cal c u I at i o -voll

wk9

53
Revision https://www.m ath24.net/calcu I ati on-vol umes{riple-integrals/

54 Triple integrals
ln and

http:z/tLrtorial math.lamar.eduiCl asses/Calcll I/TISphericalCoords.aspx

Signature of the H O D
Date
*This column has to be filled- ,,".:fii:,::::d# bers

I

i
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http://tutorial.math.lamar'edu/C I asses/Calcl I l/Tri plelntegrals.aspx

http:i/www.maths.tcd. i e/-evd/2 E 2rN otes/vector,,grad,div,curl.pdf

Signature of the H o D Signature of the Faculty
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S

cylindrical
formulae and

asses/Calc II IiTlCylindricalCoords.aspxhttp://tutorial.math.Iamar.edu/Cl55

indrical

Evaluation of
triple integrals
in spherical and

http:i/tutorial.math.lamar II I/TlCylindricalCoords.asPx.edu/Classes/CalcConversion of56

http:i/rnathinsi ght.org/doubl e-i ntegra l_area

S

Finding areas

using double
57

wk 1l

http://mathinsi ght.org/doub ,lejntegra[-volume

Sdouble

Finding
volymes using

58

59

on.

Volume of a

region using
triple

Finding the

center of
gravity using

Beta and

Gamma
functions

i calculate-integral-usin g-beta-and-ganlrtla-functions

60

/calculate-integral-using-beta-and-gatntl.ta-f unctions

7:l

Revision

61

UNIT-IV
Vector

differentiation:
introduction to

vectors , few

defns like

gradient, curl,

and divergence

62

Gradient of a Scalar point function, f-ew formulae and related problems

,blems

Gradient of a

Scalar point
function, few
formulae and

related

63

GradientofaScalarpoilrt.l.urrctiorl.f-ewfornrulaeandrelatedproblenlsProblenrs on

above
64

wk 12

asses/Cal cl I I/Directional Deriv.aspxhttp://tutorial math.lamar.edu/ClDirectional
derivative

65

,_planes.htmlhttp'/i***.ritutor.com/1geometry/distance/angleAngle between
normalswk l3 66
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67 Divergence of
vector point
function and
few problems

https://en.wikipedi a.org/wiki/Di vergence

68 noidal
problems and

problems
related to

https://en.wikipedia.orgiwiki/Solenoidal vector field

69

blems

Curl of a vector
function and

related

:i/en.wikipedia.org/wiki/Curl_(mathemati cs)https

70 Irrotational ofa
vector function

and other
problerns

world.wolfram.com/l rrotational Field.htmlhttp://math

7t

,blems

Laplacian
operator and

related /document/pathl3l3T44lPlymouthUniversity_MathsandStats the_Laplacian.pdf

72 Vector
identities

a.org/wiki/Vector_calculus identitieshttps://en.wikipedi

73 Problems on
Vector

identities

https:i/www.cse.i itb.ac.i n/- cs7 49 I spr20 I 7/handouts/jem_graddivcurl.pdf

74

TUTORIAL 5
/integration/appl ications/appl ications_fi .pdf

wk 14

75 UNIT.V
Vector

Integration

Introduction,

line integrals

and related

formulae

http://tutorial.math. lamar .edu/Classes/Clalcl I ULinelntegrals VectorFi elds. aspx

76
Line integral -

work done

!roblems

77 Problems on
line

multivariable-functions/l ine-integrals-vectors/v/using-a-line-integral-to-find-the_
work-done-by-a-vector-fi eld-exampl e

https ://www.khanacademy org/math/multi variable-calculusiintegrating-

http:r/tutorial.math. lamar..edu/Cl casses/Cal il sPtlI/Linelntegral .aspx

wk 15

78
Problems on
line integrals

http://tutorial.math. I amar.edu/Classes/Cal cl I I/Linelntegralsft I.aspx

Signature of the H O D
Date
*This column has to be filled-up after completion of the lecture/tutorial/practical in the

Signature of the
Date

copy kept with the Ity members.
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http://trrtorial.rnath.lanrar.edu/Classes/Calc I/VolumeWithRings.aspx

http://tutorial.math.l amar.edu/Cl assesiCalcll I/GreensTheorem.aspx

http://tutorial.math. lam ar.edu/Cl asses/Calcll VGreensTheorem'aspx

Signature of the H O D Signature of the Faculty
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79 Surface
integrals and

related
formulae and

problems

http:/itutorial.math.lamar.edu/Classes/Calcl II/Surfacetntegrals.aspx

Problems on
Surface
integrals

http://tutorial.math.lam ar.edu/Classes/CalcII I/Surfacelntegrals.aspx80

http://tutorial.math.lamar.edu/Classes/Calcll IiSurfacelntegrals.aspx81 Problems on
Surface
integrals

82 Volunre
integrals and

related
formulae

83 Problems on
Volume
integrals

http :/itutorial.math. lamar.edu/C I asses/Cal cIlVolumeWithRings.aspx

84 Problems on
Volume
integrals

http:i/tutorial.math. larrrar.edu/Cl asses/Calcl/VolumeWithRings.aspx

http:i/www.personal.soton.ac. uk/j av/soton/HELM

/workbooks/workbook_29i29_3_i nt-vec-thms.pdf

85 Vector integral
theorems

introduction
and Greens

theorem
statement

86

TUTORIAL 6

https://nrath.dartmouth.edu/archive/rr I I fl 0/public-html/exams/m I 1f08-

exanr I practice-sol utions.pdf

Problems on

Greens theorem

wk l6

87

88 Problems on
greens theorem

Revision
http://tutorial.math.lamar.edu/Cl asses/CalcII I/GreensTheorem.aspx89

Stroke theorem
and related
problems

http://tLrtorial.math.l amar.edu/Cl asses/Calcll I/StokesTheorem.aspx90

91 Problems on
Stroke theorem

http://tutorial.math.lamar.edu/Cl asses/Calcll I/StokesTheorem.aspx

Problems on
strokes theorem

http://tutorial.math.lamar.edu/Cl asses/Calc ll I/StokesTheorem.aspx92

http://wlvw-users.math.umn.edu/-negaO024ldocsl2263-Sl4/GaussExamples. pdf

wk l7

93 Gauss
divergence

theorem
statement and

related



KESHAV MEMORIAL !NSTITUTE OF TECHNOLOGY
DEPARTMENT OF INFORMATION TECHNOLOGY

COURSE - PLAN - One copy to be submitted to the HOD one week before commencement of the semester

Signature of the H O D
Date Signature of the Faculty
*This column has to be filled-up after completion of the tecture/tutorial/practicat ,. ,n. ."0??l"o ,*rrnf,d^embers

problems

94 Problems on
Gauss

divergence
theorer-n

http://www-users.math . u mn. ed u/-ne 9a0024 I docsl 2263i_S I 4/GaussExamples.pdf

95 Problems on
guass

divergence
theorem

http:r/www-users.ntath. unrn.ed u,'-- n e ga 0 0 2 4/ do cs I 2263 _S I 4/GaussExampl es.pdf

96
revlslon 4/GaussExamples.pdf//www-users.math.http ul-nn S

97
revlslon edu/-nega002 4 I docs/ 2263 S l4lGaussExamples.pdfhttp://www-users. math.umn.

98 revlslon http://www-users.math unr n. ed rrl-neg a0024 I docsl 2263l_S I 4iGaussExamples.pdf

wk 18

99 revlslon http ://www-users.rnath, mn.ed S 4/GaussExamples .pdf

I





LECTURE

NOTES





I)I -Ttnrte fut

t^J" lri'-e".'

\1{ xv

Y

I

*-"=

'rA kl*",

t,,^,t

rt^l

l*r
( V 'f ou--l

EdL

?,i -,#

C-*l
"$Y

b
Y

0

Tf

- 
O'-' (v xL)

0_, Y

Y)=jr v7Y*

"tr-- jf v?

.L

t"fi-.0)

)

=0.

-o

v

) 4

+

t.Hs :

v, C$* Y)
Y to*"$) - Y (vxv7)

UurL I

T"*A

'aJ

div(V- 
"f,)

14" ofr

v (t't>

"d aee- h* xaba"

-tr*rt il^t

dr 't- ,#

I

i

I

i

i

I

I

I



rk'+

(f 
't)I

V

b

df*sl -

4
)tt

r ft-,UV

\1fl
U

" \^

J3$
,(

4 j -i4 + v {
,r(

P
dz

+

*f- k,

)q--+
>7I

+

E

>Y

,hq

-rfu,

vx

(.

+vq ii4
))L

\
o I

')1

u&
Y)

f*l V

t

t
=

(
I +J +k)rt )

(
d'r kt j/ Yi+Bi)

tBo

) z

0a
--il-

Z

2
t

F,T
i

!L

\

) t II),\

"5f Oo

-.{-

r
I

I
L

)r' ?lh
)L ):r-

2+ bq

T'q
,+

k?f
d,

*t-)g

+,7

')
U

€
fL

r"(+

I
$

+j )c
)

tJIt
)rt- *

:(,

t

-J
t v

v-

? 'o,
B$g

a
( '--'T-z

\7

2r
\

(r

-f



(a xI)- a,Livl - t Jt,,ra+ll .n)o -@,g,

(^r bb\a- SG,a>Et Ta/ )x

t
.>

a

krx{

v x (o..L)
*L)
yL+ cLY

= 2(r D*- - 5(i

>
)rt

L

catd

Lx

2
2
2

Oc -.
a-_

t

>6
>7-

aE-. r_
+ . v[ 61.)(

L
(>;
t-
\.- >t-LLy

r)

:-vL-xb

>t\
-4"-r)

r)a'*.) "-- -_ f v"*)[ *Cv

@,)E

t'- t-

lL

-A&>*

+f>at-
\-- 7{-L*

Z

( (*.r,){., 
IA

(.^) 2tEb
L

(r

ttg

6

2 ,

,v)a*- \,1;v" +a)fvL -(E

L,7
)

V
7V

u
,t

L--_',-

I
b



Y,^ri" (n Op at (r
t, f d-x

) )I)

Iil
,1

'ffb
)
a

Krj)
t

<,

V

?_.L-l

A 3x 3 *77k
tr

F
I
ia

v-w 4".J----t
-_h

t*uft
--:--"

-F

,1.,,

4

u
Ofi.

=

d

aL-

ujA: u".(arf *

(.0" *)

r

4_

Jx-

I

Y

K

+

b
"le-"I

*^{

o
AL

--) 1l
t"l' K I

Q't') =

+
rL 7o

C)r
D 3x- -L,a (r"ff,

1)o
?9+
,\

(tTt a-

va

2L2b

h,

t4,v) +

(e t*)i + (o i
(o lr$ + (n i)
1*.4.a) Cag a(a*f)@*("..d 4(D,

tsfLlb-- a*73V+ *\'T
r rCt)?,)t,)'- l tDC.)'CO + F<:')'c)

-lK +i-.(*t = -\5

I ,6b b'7V
F, J,

I't

( *-

.Ll^,.

r

ril
t
a

I

I
E

I
E

t

)
l
I

"(

I
C

I
I
I
I
I



A

u,\ tT* --\L

VEC INT BMTICN,

4r-t

F'J*

F,lx

(wcnhdo.u

rt.w .k;rL "o( -AU,\lU
tr1, ,ih

Yu*L 4'-te 
7,,

It^, I
,1L 4(',*'n"'^

jl .
)/,A!,d-B

:-) AL tL A"'"PU
\

tteTA

Fj
c.

l,arlv

g-

+wJrn-

P-

:

fv:

ry *V
J)N

Ir* fu+ €^v

4r
xt *3in 3Y

Jxi - atri + Aav 
n

F,)-+ F-17 + Fz&b

It ,, )'x + r-t'( * Fs$
C

-+r,rJ,^",b r"Jn *l*'*
o 'L',

'-!1,,

,e* f'tn"*
J

F = 3*fr

7o,o)h

*--

v-ruLuxva

fl-lLr- =ru

u
= axl Co,,> h Cr,),

b oOt! X) YL*'"t- )

oLV =o

-

-



)^ 1
*x{+i," t,[,r(r

rt*

r.&

+

r o.
) ILV

U

x, 
z'f-

v7_
L

p. l"

1

q,ve,u\

F,&, 3r [**)
%
ctt_

d A,*

J^

)4- lo

t
tac)a t*

"P)^'i\
= x-G

I
C

F b=

2

l
a

Iv-l
( *h)v 'o

)*E-=
?3

(,_T

&A

=O

It
G

C.

P

t 1_
)
c

F,

-5

-tA
/,

i,F=t.--
€valy^h, J f lv

w
^-t*'

Ll,o&*[ (,t*"'^L

3''t

r fu-t-9f
Dn

C"^ "&-
tl*

-? d'$
,ygt^nut

CegY*-* & ,

Y;,\ ,\ *"^o
i=c t- L

&,
1a-
Lb

o

tu, l* t,

{-

rhl
L,

:trJ

I

,
I
t

I

I

I
I

)'{*'
I t *'- l6>L5 ,

q

L

r5t-

" 
etl

ot? -'o \ )

€ l,r, = (rt--l DJ^^



'tt'
.1
il-

.h/\AL

t ,t :( oln "x
q'- e0e(t-

t{* ='-?-LL,*b Jt
l.r. fi- t
:- B catf lt

.l^ +
*

r 2\(

2{

u
.L.t

d^-,r7

F.& = ace<[ G 2e"^^Ury - $*ei.ltAg"t "19

+ ="'** Qa=) "tE) - z gtcr*L) $culUQ

= \c,uL*;';',LL .t- \* s;"+Jk+qxu*tGt'l JL

- l> C*.',"X lL
r 5&;"LcerF1fr \g s'';: *- 'tL -- 

t 2 c's't Jt t

1," )F*d + ls &;:l- \rG<- JY

t

L
++19bs

)r
c L

,2-7{

, (rz.^LuD{fas
L\-r

l
o

t

ttCe(

),K- W
,g-1^-2

1

D

'[+*r;t +l.tl
-rJp

+
2-

o
* 1['I,) - ) + ts ( n- D) -'' ( { *')T.' / ' \
= t&N - tr[-

6lr

I

r t* cx ztltv- "1 -,

w

=l



I, { r=[5ru*e*) -A
1, + [a (/

1**l
,ir fi*

a,r-"L

,^rl"r*
\t'. f .).t-),

AL )ri^t-

?',[b L

t* |A*aW*^t

C ; t[., (u"'rq

Ll , ') +' t*,Y)

t

.rt-K
yb

,7= tl

+vk

,l*t"" c .ts il"
*ofu

\=

yrl*,*
2

x_"

,t

{/

b
*>3 r

CUA\rrA- )L =

Gjt

r3'.{!l;
(

Itr-
T I

o
>LL + 7l

h

+t
toJ

t
o
5

,)

h

d, o
L+d" l.

v+x

uB,
F,k = ''( 

A^ 3\ "l
,I,LW k.." 4*t

{: t' Y=
J,^, etlt dn -,

f d-r= L: (rt) d*,
e qgtU,6* at

e.t , 7'P
e/-t , lV= 3l'"(L

,L\ ('-d'Q r t'(rt
z"W + strr{-L

r\7 *.,(. _ ,I

0z
d.a_= act

Fh

c-. aq3
36

V^xo
.IF, A"* ,tt(Ttq- dP +3Y)-

I
.t
1

i
o

f
\r
/9

?- T t
| +3
d+

I

3

T

)

3A

€t'tul\

t/v\ w4

fl
ArA&k^

11" *

I

I

-



(1" rI,
'!^i,.d, #* hl*kJ-*,M Lt\ t^lt

A

T) 
+ trP'

l)/\ jt* P f*'tl
F c)

) LL+
u ),id- tea,r)fu (>,t, ,

2-a i lr*v-

Au - &*f
7jn;+l

G)

& xr+

oA = r-xl
*-:-

t' .-Xa*1

o h

yB

+ Azk
t"

F' ,lo 3y"&t- t L\bh-"ffi* btb
o &, o ,o) 4 Cr,r, B)a

w* nl=d

17

-V
d1 t:)13

7; b,t1
b

)= 3kx
A,rt

F'h =

1.
t ?_<_')

= ft /'U=l
ilt A) = J.t

(

3W.e"tb-r

zJb

,9 e(rt)et) tt- tJlrr1b

(\ A-\ {rl,L + ta-k'o!'L'+ I t'lL
3etYtI+'?L'{L

t
1

_l
a

VN",G*

zaL'Jb r ryYti,+ -g [t'J,r
e ta- +

st-dt

1

\

-r +

-



EvaLuotu

Aw* A

b= at

t-_

<.

-(br * "bl -lx k

^fo,lL 
n*t* f= 

lbrt:hi""^l R

cf,iU" x =crHL ,rA=o*-"V
0""[r- b V^hilaufu"^ o% 2^

Ro

--)

P

f,l,v =

X= aCP<L

U

+

b v = KF

L4
I

d,, &7

.( bC" + *rh \h
"txi + A(i +

&

U,A

7

",, )-

7
^r(

= d40-+<-
fl^

a
N-

f

"t = k"!t ,-Q-+'v _w^

d* -. -e&,,^t-au , = a(bL"Lt ) 7

? la = bz-*)U) t*,1 @r C"*e) UD 6*fy Y*
+ (**t) C"*r) (nilq

: _ ti&f:,L ,H ,lt + h tru-y, tJt+c-"asi.;sA k, I

\-

a 4* (tx"L* +La<-L +c**tPiD"[L"

^4$ 
zru'r) + L4Lr^,.1)JL

&p/=

A\n=

f
I

o

&

h

<.

I
"l

L,etut le*
J2-

&L + I

E
CU

L

t sfr^zb
F'n =ttr

D

-+ I Cutt
\ I

K

a-
L

)/{
o

2--

*1
I

2



)

I
I

*"1

k{L

k k*
Ic

fllv yA*
ira fuir't

ur*,1

) TTt
}LN c

-- F n f,i *[** {;= lebf - t "i+1k

,< i fl* ?^^b +, 
rt^' .k'^\*LD(

*"'&

.l,Vt c

P

Qt + 3

Bu+sytbe = tL
,Lo^t

)G-49

ask.t't<,

,0x"

d-L

&P1=

vd

Y* p=.zr*rff*bb.tL

dj ^ed-?3, AA=6'd1 *z
ildu * ;xd r-nMa; )ti d7

.1t" + =j u' Q'4

v/: i,

=2-

ttq +bL = T
+65A

n

b
tvll +

F= t&aj s rej r=TY

l: 
$ ( ?v''r[)

2--

I



{.r & r,i ,ffiv ,bin, $n x Y pL"' "
(

d"o,

J""

F
f1 ,-. 4

,/ f ,,n

Yr -3a

c)
-a

-)

Ao

Iff.r,) r*)
-)

f" fi ls Vo(aa-?-*"t)
7

{
7',

&r + tUuL3 =t2-Lr

r{- r{- ,4 u./D C'dy'

( 6-r, etd^f

ls (a-rD McT

() , lA * 2x.- 31.1u)
r
Ir

(.'
o

-_l

'd)

2

v,

49

r\(r'/

,fi
L

n-
*hL

^a
.4-vVLL'

vr
7-f-

1d

2_

t2

Qa-,

o0ro *'o
,fl-l- * ,3

ea XY
1!-9A=,t'

Y* a=l
e

{()

->..

-#g-'-='t t?,
y'Y v:oE']'t' a u;:k

t

\

l.
t

Y

\

v

2-efz
\^ Y--'

4 rz -_zT
,'y1u=Q,n' 1C1 c.r Jrr--Xr.7: * -"1

\L
o-)

u

x7c

t)

J*
,4

k\

q

+j
\''

u

&"I
lu
o\J

^-rrl)%,

01

i



(r
r(L

^a

45
.I,')

;x

2a
L)

?u
(

-^tf)V''
k
<4

14

(1

o) t

ci

fuL{+ tulut
"* I

25'8 I,l
Jclt

Ll

9

t lo5 Lt& - 2t{ 7I

,ltt>t 3 )qY'L--

2

,ooil+b

tr,? ] 2'-ff-' .ryI
l,{t? -?ru

Y

W,
>ti

- 
ev^lr."ak / t''t dL 'frt*R"

f-- rafar -lZZi + ab}' *^& & u

.ML oh 4 il" y'f;"lob-'
;*L)luL i'u fl'* $r o"+n'L 

.,

l

vj-
F

A=!f-=
r{p[

nrt il
---

@_
v7

vd
v>

I

2 )
?"{-

ad= ;w

lwl =

aK
"(

F

+ J
v{

,.('Dx-

dtd*h
+ttl

O^ttJ
I

t\

v5
T K

J-z

rrv ,*)

1

I

I



?', lzx
l

i

)
o

ry

\i

z1)"

ffi

:7 Cr-t-'X

3"1+

1il
V

f

I

I

L

J-.t ft' 'L\ 
't"o I

e< = '*'*

*Qa K

'(7 +qz)

e.n X^,

J,*

tltz

L

a

t6, K I

e.1
[-]

I^

yd* t

@J

,l

U

t--
,(r^/:

w
f 'ri = 12 x-

-=
\3

I t)

11

5a
(i

t
Ir

S

Ltn t f,X r +et - uu7
=%'

(+
Y+b - o

tu

\-'3,

t 2-7t

r-{

t ) ta (r *r-3]dt4
5:r -*-Y

2,-)
7

=d- | ,q.i - ,il 
"-d* 

ul"*Q-zx *Ll,1J^

'fu 
L 
,*,.?* =l'o"d-*'Fald^h

6(tz,.i +3 
\'-5U5.

,V-Ll

\

&

e.

Ij
o

{

jr,6"/o {a

4+\+b=l
4

€J (,*y*rt)r"H-5y
T

,(>

a{ c

-Lr\ +> =(2
et l

o
o

"x

:

*[*J
.U

r--r
,l

-li,L

'S

\ \-t
y== l*Y
r-e U,

t"l- {g
-,in:l'

t&Y,

t-?

v

o
ts + _5

l+

I

I

(

I
I



I

yz,rn".+ry'*4.tr

'fi++t (
,-

L-

-"))
,D +3

;-\J

*l r I7\- r,
o

3

t +q -e +J]-
A.

3L Ll rL

vl

*r{ ,f,

( ('l(2
3

*5"0'- (, * X.,

- td-uril.
I

=J +'4'+, U'*tfl?

@ I
o

5'vltt- ]) - (L-?)'+ r(t- 
")lt

"q

@

*

:)

L- 3"1

t

+v!*U:3ff(,-?)) * =l Pl-r?

ar.;u
)-0

'0) + )-<-

t

2-

"rl

1
_Y

1l

C

tl

\r^ *A,

0

l-t
=r'*U,

v lr^\

-a/L)lL/

o::l'

a,

)
(./

I

I



Ffr btx. L- + ^xTK

U

)-,

ilr
rE-

-a.\t a\t raJ.e. 1"fl

c b\c

r A X^ elu,d jt*

Cr,!.u-
tbcu^Ail hd 1L:- Q,

,J= 
n'Z="

CD-r,grb/,, Iht C+-l-rz QL &lter,o- h,

@C*A*'-W' w cADa

f^"a

I

I
cAD c

t

.$,L eh

r/)
T=o'3--o

ae(

g^ XZ

AI: -,1J

dr= &dv

:;Q b r
6t

d,

€

\

v
9f,t

*r

)

/\
n

=O
q

F'a -r" a D

F"A L = 
Jf 'Jx-tb= Q

'' /r
(q

C -ff". fr* OAF.B bft

xv v--o
4=,

0^
rD

F

F

f)=- -t<
An= lr

c,
F. n

':T

Kr
J

J.A
n 0

b
IE

o

o

n

F,6t

&P,,1:v-\L

I r-

@



fi* 0 B(rc

YZ

F"A )*=-c

C b\c-

@ &,r,rarA", 'tr'v- Yu, brYq'

1= \

{}tL_

rit o

f ,A = urb=c)L

EA

no

c\ --Q

y)=

F'6-- tz --o1
c\

"J

j
/"

+
C\*

&*=

trA

/r a

@ ff'tr-e^ Xy

.>

faa
=- J l"((q : ,cbtr.

J- '&*lT

EtrDC

2-2&
'&b=u

*(.{-*4"A= K

&9

t =*e)"92'j
KE

x
2-

ar

,1,.-&(F ,,4

v f.'t'

_i

i'*w



t 
.." TF4 D"ff,u

llM.

fint

/ rav

r

C&u1-:Ct,( b
&(

ott

dr
Ar(l

Car,fu;o

4r

\a eb\

tu

9a/

F A = LlrA _\oV ,

O

5L
4_

) f)
(*), (,

L=o ,U=o,fi'o

3

a(

I
o

a
V)j

BG

P

)
t

K

utJ
a '-l- cu -

r

) FJV =

Lv*.Lt

,9*l-
"t*tL g,L

f
f

2-
n)

b

t)3r,-

+;+v{J
(

dx

ilt*rfr*

x_:_ o,,v= L.,

Cvercte J, 'd** F
J {,n----,

3-* 3

A;A

"f* (*''
vLl

$Ylvb
rl--c rlro /=L'vi

ib

W,QA.{b

@

t

'$j j,.0'
oo
2- \,

. i I I-t'oD

e fl
tl

-JL ie-6*'

yanr"bt-IN



?-t

\
?J+

tr*taA-

,
L)

V=

Vc LUMt tNiTre .KAL S

.LA TfuteLt+v-r aZ loh.u",','

a-r*fie %4- "ut

-/ Pav "

--)

.Ud^ t^sk -il* R

'L=C 2

-l)J,l/\^L

V+

,W,u-

"tt^,a

Caeh&h*" Jarrr :

F= €,i+ Lj +F=K'

.tV = J^

_[r,ru -- , ) lJr,Ax&6&7-ilJl 
Fi &'(r'd

v 
of,l I €,c{xd#v

-Ln^luat- ,Au, F = 2L7;'-nJ+ u-"

\

jrtv
vo

r/ t*
P

'<o(D4n'

V- 
o , 2( = ', W: 

() :b-'''

UB

,L

2-

b +
t Qx7' T 2-.

2c
+A

,r=" f, a
yl"

+
uo

wGoJl{G-"

*U
r, aL7 ?> -x) ?e= 

V

OIIfi,i+r*

(]D
)+h

L 14
l*^3(>

I

t,

)
q- b9

J iJJ
*:[''=

,I
x2'-

(

L

alj*c'
-J

Oo
L.

{ l,n ('r -r)

flh

I



frr -J ('t^'*
DDt

YL
; 

Jf6" -ot)
Oo

tb

3 * j jl,'
Dt)

,

r^,[- trglx(arrr^l:E,

he* itta^+ x

{,,-tr)" 
t,*- a

,,, 
fu t,r,rt^ *j +t u$; {Uf*

l*o

b

o

o

J
o,

(),'

; 
lrn

o

LK-^,On-i (ey* -r*)h+xlt,rsB -7zn
_/'

f^9-- ,-

o
.)

)

o

r t (r+t."f a (xL)
(o &c/-i(

!^

ac

r.? 2- ef
)-

;(

7

i
+

r
( c{s- aQu5k88vz - +-)
38rtKta r,+ ,l gJ

Ex"I,at, -lvPrtv *l*'* f=b&$;-t*^di
*-)

"ofrW
V .rl

\

X-=n

V,"

a
,T

ilrL, CCu<*!' fr1 LOlL,

b=c 2 wn>=+
P,(+"2

)

t

o

: >l
\
J
1-

(l

r
t>
f .2>t -r flt-

ih+
n"?J \*K

o\t
Yr r t- 9- '1-
"2*

o
')K

t=V ?- (ar"':s)
>Y-

(r"-D-'h(+E

\r-c* Ltt*b

V'f ' Y>L

a

l

I

=)f?\

)
0
L-
r

)
ts

t
/-A=>l
I

)

d



x

vn>=+

itYu

\'-c o to() 0
y-1-

tx 9v
Oo

2. L:L
2-

x.

o

L y'x

*)-b4b

flu
_>x

2--\

kt* +

1 :. 2' >(

x= L

Lr, (

)fl^

lXc^2:B,ti

4x

,( q -zr'2-1 >v+?.7=Ll

Z' $-: '-'7
?ut Z= ,
210-- ! - zr.f

D

Lx

L- b.

\h2^

'-xe)3/

I
oZ.

lra

q

v

1,,- Jx. - ry"k J"

o

j

a-

[,t*-r,.'- ""0*l^,
Do

y-\&.oj \x t7) 2rt
>f
(U \_

oI U)

Sr- q*'-tit? 2)t!-*[T+ o'-Tl}]

f rr-- "'+ 1"1

rr(?
J^

J,"

t,(

I un (r-*)-zt('-D*x-[' -9'7 l^^

o

J^"

[r,o -
Pq

L 
)L-

oL

"I
.)

f_f
b

q
L)L

t.'n +qJ^
.-2-

t"-l
--.*l

-rD

=z 21Y tg+
3

I Ct)
3

L lwY-
LT

1;2

J*

1

I-+g \t- - 3}l<J
a)t

I



v
1 

{r-
b\

_ | Vx{ rtv
).r

\r

-+

A
d
,)

i
\
L/

\-27

u)"

r
t (q - zx'

_) \
z.D
0 u-il-

t t-v)- >"
a/o

,L- o
>,it

-, 
J

lte!

;

)+=VX

1

v
7\-

j6

l-ry1

zK
.rco "'l'

'o B*
v' v'L

)(=O

?)r
$

')x-27 -1

+2if+

ro[_"

ln^r"

a*t
oL

tv
di/,,\A

4rr
*nl,*s.

C|w,'

, Lr/ol"^

t'7))b

C c<',t

2*P
aZ
( DL D

+, +K-i t'r
j-rv\

E

'^ lt-rn'
2 J,,Ii I 

,

\t" 
7:t 3.>o

v l-L
, jlf 

i
1=O1:c

uTr'*

r, I
,il

)
*\

WJb*
Ct^
L-=

Ie
['i-"fiu

LU.
I'- )t-Y

T1
\

&u- zA
0

c/l
[v-z^ ""0%J^,"D\M

g-.{

fZ
Ltzo
()-

<y=j
oL-r( )-

Xtc
r.{,-,(tLr

,,

(x')
ft*<l)

l-

:(

?
It

b

2_

;4u1^-4x'2

h@-
q(, 

l,



o--

I r (, -^)
(r-f* >>\ f r-o)

b \-

G>A v [>- n)-- x t: - x)
L L J*^

\

(, -^)

o

,

/-

L4

(*)-

4-l/\ .,vv€.

T

1#s 1A A- chtnrl x)&
)A

3 a_ dr*A h*/z C

@ud

,(

f\1 Nl a/\^e, cur,rt*ruI
T
Lb-

)(,,'fi U-r.J

% f,nerv

3[-{ A,a-+N'l,.d

u,Cno,qn C L
Cr+;.u.t n^'

,JL-, A -*-
>t-VcilU^q.Y.2-

. t.,
C t\ Wq-

J^ -r (""+ 
^( )

)_
X-

\

+
L

cl

?
je" -'x)4r+ L."
I-

P4
D%J^

L-x

')-

L'r*
*

{
4.u.

ffi= *1-x
a\4 c- zN-

t

oh'
V:D

{
n9- \-

l''L

(\a

,\-4r'2 ,N x_+ "(
ZNdx

lo=a-2x-
(_

ArAr(



-.--) 4lp{,tr d'r a
>

-2

tt eo*trrt

'\

(-ll

Ji - *t,f'.'rc) ,{,^ + Ca.* Ar..

{
+da

1!^L U""<-t-

d: n: t 2-'>\:Tty

'i'a

Lt C l&

f >.r

il

>,(

tr=o )

*W

M
6

/,--

>b

6
t1 -*u-x_ H[ =- G<rr-

Z\L = -*i^--x'

a

)

>l',4

,\

jI 
L

R

"\ 2-

o
1-

o x[o

5 2(\
'-i.,

DN __ )rV 
_ JnJI Y

:)L
//

+-
\/

,(:-O
^

[-*t(- )&"c\
Ct,9 7

(r. ^tO
.J,rrt,

(+)

/t

C..

n
r- '-) 2.g

LCD"^ + .en ryt(r): l J^

-t 27.

b

.,\

'Y_ !,*,

--il*tA

j

I
)

1



I

n/)
^lr| 'Yoi* 

4
)
o

r(

:-b
{

<:.

-L-.

Y&U
1.-..\

.'Cir-

x (r-,.L) - /c e"";J*+
2-a- -x*Q-"s*4 *-i-vt

8

- ,/-

(

^  -

X

)

"n'1a

h

x
rl.

tr

)

il





\[ 2l

t
!i.

','L{ .{Ll

\./
tl

).

,'{ ' ,t*L

j

il

a

o

J

)

,

n

))

I-nl,

3

-^2

3

"*7

1

I-f

dt

4

v6
t

)

)-t,
(-'

)
O

)--

,) o[^ Oi7

t
t)_

1

)t

U

i(*** ^7)L'\
)r 

('

) 5

C

aux (qI)x

) o

Cr-Io

J^.

I

c

I

Fk

-)

'( [/o * * )
)\ 

. /



4
I

/

ct ,t

L

&

L

.)r

+

\,
)(' +

\

(' -:

..ti
.-.[ .. L r-

,r-t'

2
2_

t^

I

)

\-i
{'rLr

\
lJ9Le

C

s

2r-

tg,-
,(y

L.,

I

\

;L

I

(/

L

+

(
5)

5

(
)

f,'

+

L

(

( ,s

t
(.

IL.,

L

b

r^L
fc.' -L,I

0
9

a_

f

1
_)

,,s-I-6
c(

(
2'7
----

P
+ 2sI

{1

J

a'(
rl

"\
l*

G.*)^ J^

4
)a->* *"- V'

x_ u,pi, 1

*-e.)
{,oo l,*'

(w- a L

n
V

(r 4- tt u-0o

,{*'(.r-l
\ *;,:;'7?_

+.,>/G-

-

)

I

/I(

q

)
r--f--:-,

\1G= - r

l
t--



-'L
')

.> /' tr,

C.-l E< )- \ -/

!

ld; ,')1,-i..'-J) +

&,

-,v i..'. 1

fl
/

(r.'- "D
d- tt

I

J

o

3Cr-

C'

(t

U

-\

1-L

DL

I

,.

-q-5b

e-
----
'f

a'[.^) - CL

a-

l

&

a-c"3
1L

1.NCL-

(*-o A)
i

drt ,?

+uL Q,,.aoLt ',* fl ''u*l'"'b'L' 
x-+ 

fl

e,

3l

IL*'r7t--* q" J^,

,L,I \
x" (1 - ^..) 1"

A(-t-
t
)

t

3

3
&^

T

)



\"1

Ll

3ri + 3 -r,I
I&rt',l

iC
/l'L -+-

\)
!
I

t

a)
9

)L)t

x

),1

\t

a[4.]j 
-_\

+
t-\

t
x*

l:,)
L, ] C)

AT,*v -)

II.)

.:

_.?

_t'A !a

&*

J[l\v =)1.-

CI

;>\

rl

g

)

z

il

i

ix)
ty

t'i

a,l

)

I

i
t
t

1

I

I

I



t+
t\rl

:

t

$

-{

i

I

I

::

g, ,.et+',g oL ie oJrow 
-t'-

a:
t i"

:

,

*
i

\
t

t
I
Ij

a(

G<.e&

)(

{:fl

j
)=D

-\

f" ,|erY"lg J^$n

:0
An* ")

\

(

)I



I

it/

'!

/r

,

?
& &)=

l'.



I

1.

F

)
Va

. rl

3

I

t

i
J.\ v

c

t

I

J
0

t
Lr

?

)

0

i

I
I
I
i
,!

t
t
t

I
I
I
!
I
I
f
t
I
i
t
i

t
t

I
:
i
i

.

:

I

I

i
i

l

.'



\,'rr-q-i.r, L,,Lo ,, rn [^ t r.L,L 'J,. t'
(

.,, L !.t_

'ilr'

( L-r.-:t
rl

I.J

t,f
U

,. 
.|

J

"-t
.t V{r-[.tr r,r. l.lct\ u \

, 't,t [*
,1u,, [, l, )v,1,,Atr,"u

:fr,, f* Ft r Lr,rtt

tt .L
ValW.k . .\_
'n<,.{-
S - g"trtcu'.o {-c

t
tL\

tl* ,

cL.c,uc.

(,

-t cr rt
?,,

fv"t.^aff- Gr"+ 9+-\ ,J

;)

&x

:tfu

,{x

;S. P

LW

h.e-r-uu. Vrro r."o,.L Le --t

&

eD

N
+ Y*rL 1= !t k'te

(it a
(

A

o 91 .Ltt* e

oc

e> c-G t\ ]*

2-

6-
Lnuu"7

Lrr* G "''l,i.ifu{L ,L{

Lvu x
*
I
)e
c

*x- Y
*t 

" L'tea-
*+ "[

*t

er- 91 I" Jn

& \b"tnx

?t ,VryrrbA

T
o tg

Are h"*'
CIt" d

^1,C

; t'oi
tr

J
o

-d

)

tr
2 --x

e

o
O,

^ "L-L

oc
e. *k4n

!'"5J

':

*-*>

d

l

G



-Fl '

CL$

-il

1"J.,

-.t !
I

i't q

.\
ft
t

2i'Lv"lL

.tY"

{
I

)

'>1)E fal, I+ l,:"

Ik""r.]
;

'{y

I
c/

:

a.

,

Q "5(

L,

2

t ,LTI
e

4[-- >o'+;"]
-/t
--1

,TY

{ l;
,V

f

,'"lrr-fr-

5_
1,

**J

,6
)

o
,-

t*"("

Yt
L

NCea?
=91<l'ue

k*f

L x-
1)

* + T
L= 2a.--)c
-J*l*->

c

E
eLt{7

a\

x' Q lro

4,v a-

X:-a 2
K=Cc-

--v ) '('
L-

x- L)L

t2-
N-- x-

t

Ora o

.Lai-e A d

a

1

u

1
€*

,?oi=*T--P
f,.''.i,*{?



i

)
a

"ur\.*' 
i' \ i{' ,l,t J"

&s % 4 &ocLc+C

L{

t L1

(

LN

Y: c r:

a

L:

G45 -rG4u)
L./

c\

Ca
tf

?
I

(e CI c{: &CPL9

Y
o
L.

,L

8rq!-^oL'- [x'*, ) J*(_ (/
l.(

t L.-r[ --
o-

**d
.N l,'

O \,c

I
1u

t*a, n & )r
v_a - Lt-

1Y

tiZ e -Aa

tCI

g\41.

ti

0
o

I

i')

-{'t\ Iur

(

\

un

t

t.Nl rt?

i
<lr'l tl

-iLr I1l
I

9 -' 8 Q-'ti"t0
\,/ r, \ .)

,x-'+-r)^- 91-

A- 19,, ^io,l'u Cl)

L



a.x. x')!

rrl. -v/:

U

n;,L)
Yl /
U

')-

.T

-4'i' I)'

('
\',\

f

n

c- )

i
(

\; ,l

x
)

or" 2

'/
'lc L

k

)

y'L'

1"1

U-d
..Lt lo iY.n

1.

Jt
\

,y

'{cg-u

()

rl)

g,0

t:-
r)

1_

d,,

L e

U

-l

I'

Ito{a

P

I
)

o

I
'al

t
-il"

i_/
.q,

ll." a e+(

ol
!,

I

l-

Lul S

't

C
:Al",

q
C)Cs+

auE C f -xr*o)
J
o

+

t
fl'

_l
^\r

\
D

A{ 2-E

-P'

I,- Gt1 o

,L.il
j
i
+

.4 G^] e,uJe)1

\^/,tt)+
t!

I
l
o

1-

&nuoruf'-\" /o

,Lu .

't
)fr

-*.--
r\

Vo

ltt-
tt-

:

I

I
,t9

L{
I

n

i
L

l
(

ii s-\wi2-I

I



I t,r.

b

a

o

i* ze

-.fJ
.l

!J

i r,1\
t' 'i-- | IV/l

\l

fa'l'A \
i i . i-_---
tra
\Z

C)

. ^' -'-q,.
. a:; ?.'r'.- r (l >

.?1 "" -'T.*

(; .)
Ct

i,

,'I
C

/,.'' Co<>€' : -t
. r)-L .<\
&l+t t-t

^-'G<'€) 
+ ..?',.g;olc,

C,\ I
>e

G<>-e e"cL Js

- n f^q rflf 'r"^'

_E-

^'t

*r*

' 
4i.

4

-\t-t
'r-c

'ct
-[

)
YJ

utq LX I
:---f

f'"n^'uI. r1
IAL\IYL iL_)

A

,Ll-

L
I

\
I

\9

ljr !n
'Gcr - L&}

1-^H
l-^^

ta{ i-c'
- l'lga-i e I

-Al r
^^ oLe,. 0e< rcI L.l-a t-

ai'Ve

G{ >-eir
I -+' Gtzo

"u)

Alze +---:=a- ,
1+G<qe

t -Gl>e t
I -Cug

p

t-

.)

2G\l-o +l + Cur 9c
u z_

o

I &r"
__l

nlLp
I
Ij

4- +Gxze-t +CDeL\e

LrG + LG(LO-f I

2

C"a

It

x;;0 ( t- c"<

l6a
L-

I ' 
(-t,C, ,t ft,,< ),S *l-

IE ?

-)

cft=(t

r
:e,.-J lltl t.)-f_\ L {v

..j

l
I

I
1

l,,
(l.-<--
t4 A

I

{t{
i
r',

., ,'

it' i

i
I

4"

_,2. (ra'x*L) 
I

tl
r\J L n

xI *',.te \a, 
,,{G-t

"(r': ^ h \

:\ 6LL \-\
)

r



1,-"ti

'1'

*{
LJ

il

.+

I

I {*roy
.U

( Lrcl L 

1\

i
1

.L

I
t

[,.r[r < "{,I, ' -l-
,Lrvf'lL \

,t"'4-,

I
I

i-
v

*->
o/;

$w
.LL,t

t r(t ')
fr

L, i;^ ),,^u,\A_jLw/\ *'(.j't (,u) C( :1-{q f '''.{r'" r@L\flt 
,Y

b i-l,t,

--..:
2.,;CtA '

,J.
Ier.uutriLs

LLiItu
{,Q)

-f[x, 5)

PJ^

\o.

_L_
)ct

Ll a,

il

)

Qt^

r C,- ,. =t(V

fK d*T^1 2l'- ciAel' 'f 4'rtft"ln'^

li

2_

)

L
/]or.

,J

Yar

=9a N2- $U

"t^ "\

[rrY.'T-1ru

X

o

tr

^
t1j
U

I

6- \/v \rry-a\- -z ./ x>%JruF;
Bb{a\z 

+Je (g#)- ),^i
= j&oda?-- t6r-,-' '3'^

q * A-, 5> Ct
w,,

"Y
J-

*''4.te L L

t\

\;

I.ttrO,t

atx^lu"l"

T
^o

J=

69

(l,r
t"

t.t-l
I

I
Ac

C

3



,*'y ,ffv 0..A'
r'i'-,.-*_

'nZ'

'L rt 'u&('l'i' 1

oi. til t I\|
.l

I

(r"

^rr';\!(d + t4- .) lr-t
\J

-*--- O
.1"/^

{%\
ll

t
I

(,t' ) {;1 {'+(
Yl*

\ Ct*"ff { ep,&r. .f d''c?fl

-J"A

U

fi"o

i.L.',i-',

,t'

Yxi-
--/7O-

=Q

. L--
x_
()-

o*r4=2a,CL\,t

&

"6

)t -- eL

"-d = )r'- L
d)

v,*r

0

Crt

c

'L

)1
vctj
o
a_

3t
aL

c\

s

j\

t
a

i

\



| /)

.rL"=.u [x.-!

.9-
)L

cr\-

7" (ri) fr

LC\*v-
2d = Ltt'l

A
U

tJ

c\

!

tgf*rr

x

a

l'
)
o

2

4

U
CI

eil'
0

2 6:1-t

{

x:= zcJ- ax

x-- + ax -' TC:L'= c

.\ ,f'
*(

*( L"fq+

&

L^. 2A'
L

J
e

r
o

C^-

o

+

Cro-+
T 2-

o
cr-2

+ 1
cL+" C.f

:fl'[+j:
x

1
o o

9ct

'tj
o
Ct--

a_ r',

FI

*

:-c/

L

3

o
c,t'

+
ulY

-4,

9i-

O
e'u'nil- 1.x

_t

4

l///

'e*fr,*



-/Lr90

IO
c-

*i"
'rn

lbc"
Ll

a-')-ta
{(r

t .> CL CL iT
j

+ 3t

"aL

,3

.{CL+

+

E

l:O
/--[^

Goa-'
---8

5a_- 
-

{
Ir[ ^e

^

tc

ot+ )
LL

[ ?c.

f1La D*k< ,k a--Uy*X""

1

a-

j
()-

C

Ie
x

I
i
r

I

\

uL{ \

u_l
e/n ct

I zrr.f* ^5\t ic tc/
1

a*j
j

d:

-)
l; C)

-I
[:: f

-l
a_

(



)r. i
L]a. -j t.4

,r,L^

,) rx]J"

)(
q.

t_o

I: O 
U='

1-i
U

e

Az
,?

"()

)r

#(,

,-
Ntl -/

---{t- i4it+\

a-
x:n4

I

*

l"-"ft--*7
Jri'
"l^4

o
)

au*x

o

(

,_Y

d-

=0
il

L,"f'?

i-f 
nl

' 
a=o

rf,?
+"le

u*

a_ x))
---;fr

1

a-
KuL

C

p,",41
a*

Z

'rC= D

I

a-

Ie
a-

*=o

r-,ld-
(r
.t

t
t'I

'4"7
V

r1':{))' I:-k IYI
J
\J

cr

1

^

o

a-

CIL:-





)l-r U

lat,lt t

d+ .^{"1\?v

ct-
\

J*

il
\=ct
U

"u"v

x'r- 
7

a. )( tL vu
"a

d-[
K1 >

^t
A^(

) O

7=O =Q
x

xI-

xqL-tr

(?

(,.Lo

,l

E-u_)+5

,J,(

?

Jr^

)\

x-= O

I

a,

a/

I

1,

u=o
>-t

x* '(nt- *) J""

*$" J^

+

{=O

o*

a-

X-o

7="

3

a*"-- x 1-

J,N)t

)(

o5
O

(C-x-) (a r.-xi1" (*-

53
o

J

{

l
)
I

-

(

I

1/
"[, 1--

.{



FI

T.','*&J(Av
,*lttr V 'jt^" Ltflt*wI

l1v

)L=o, fl=r,V -o , &X-t )n + 'l b =tz
UJV

t:l)(4._
j

?

I

L!

ri, )h., 
1t^*,

\h =' i ? ex - 3l
2
c tz -ix - 3

+

,U = tJ-2*
_>x_

41

0

:l2
3

&x:lL
>1.:L

7^^t

Y^*

\a-]>
--'b

b

(="

r?-L

ooo
b

%*1
A*

+

<. :-:(

t>1
0

q ly-
0o

tL

1d* Qx - 3LL hu
e+

+
I

{
o0

e

3
,1

x_

ar 1 t 4;q/

0

7'

0

fil
1*,,

'ttQ

l\\o( I



I

T
t2 _ ),1 (', tt {

)_'3

7

|z - *X.
i.-t ., ,j

I'

*L
2-^)

\-?

r

? x-B
T
I

1,

b

I l9,,( o),'* + (O: _q (^2,

0t, - ,n) \- l>-

lz-L , "{^

(-
&-^

(tr

(lp v r
u

,(

r/1 + ,s& 8e

Css lz

rqy (D + +@.>- 1q7

}'
I

l
I

a\

r? t l
i?

I
I

I
I
t

1

j

I

i"c;

\
I

]
I
I

l
I
t
Iv

)



ii t-

{,s \

l-L 1

*U o b+D

t

'1y!
U

/''

,-U ,4

(:

4 )*

,**t obu")u 

^aU I'

ot

[-

i L

L-

L
'u
/t!t.t

C

l-Y

*L

a

U

t^l-t

C
I

) lt
u

,>{ TuY+r>x4 J"
U

t-1- t)

t-t-

{4 J"
o

I

5

U

r

r
t u1

I1

I'

(-*)

l

L

I

U

7

7
)""
C-

-j

K

?'
U

t

0

t

> l/ta

t
t I .[.-t -L 

Va"Lru; lr

r

t
I
I)

)
iti

J_(
g,)

I

1

l



_ 
r r,,li,o. 

(ti] r

&

,l
IJ {t. tttt

I)

:fl'Li
I r',C't

A

l.'11.

t' Ui iq (',-te,Llt
\(

=fl

rt,r-LLAt.* Lt"t lta l.!* ('oa,.&A

0rtr X- (( ,(r)

-/W* 4 
*tu \Tn- Lz d**rilnL

"-{ ' j'{r')

1.b

^(

,r*, f,

t1

f)
t)

I lf(x, "tr)lxL'
{1

l,' [{.

)

lt;an \1"4 (t, tr) *A ,

i fru -\te* n^-oAn'A \ 
t)'* 

Yaxnl*eLax 
'l 'x ,V1

U

\\i.

r_\ -
I

q
-)' *)

*t;J
(

.x- ='u'*

s_)=o

()

K'- a
-\r-.t 

?, (

fl
+ r= X-

A*1"
t
)h

*7
r=O , I

t=c*x-=o
U

=l -) X: I

Co )f,)

"L

\

*=l

X=o .v

rl
--t-

-{-

J^

Co,o) , tt, D

E

L.<-,1

I,4{r.

@

I

,.'1 (1,
'LJ=-/

DU*d-

{lo
(1
\

\



c
t<
I '/, z(X-

-_\3

I
I
I
I

,)

q:

- ,.'

4(-):

t -L t,

A!ilv.- )x

I

*-)

2 _tl r/

= 13' /3
tr-- 

({- :
-tA A**

\
fl,'u (o<oLuloY o*A'= Ic!-'x_

4" 
tlx x'

Y
D

1,9
I,^ff A lb (\t

, ;!-,\-
\v

o^*A

'/*
G '-

_)

1*;") flw iil^t *4o !'oln
a\-a{} ?

I

fr,rL l6'a t )L

"{
t)
U

u= 
a'2

1 ,y

"d
= Llr * X

L)CYx-x =

*+K= qY : D

** 3lt = o

=ut* -':o
It=,- O , >L- 3

{1/t-\

;

*
K

\"i
I

dd
K
(3

f,*Q:7
'f= 3->

1-
urt--t

C)

)a Iqo

A

() t

&"

(., 3)

\

_l

-*->Q)

4



ril"
I

I

I
,

,
L.

,1..

-- t': '\ illx- )r'.- ( ) '-\-1.'-\'-

1l< tJ =I-,,-'lL')

dr*W

1{-

'i

C

-\/t

[;, - x) )&"

d 1
3

t-

L;

-t >_\_

4 [*l Larl

l,'a\

1_

--<
q"

"xA fl,nt,

ria-q o,."[ &-Y.

t"= 
PtP ,) ,A

^,J 
il'daxi^

..)
j

,L) 
=

(

1

U= ^ 
) )(--*c

n) )L-

o

u
U

Rtl
) S

o( =Q
U

ff=o 
:7 tL= Q 

'

,:O

il-' ' 
'{''

(o,D , ta, o)

(ql
dt

, it
.',t V

1 -t J I

' ) u,"f

tfrw
t
I

t'- t-)

il'
Ab

U

:\t)

c

r
,i

o

bI

)
0

(L

&

-1
t_^-

*'.c

C

(.uv{-

o
f

)

j

!

f-u)

t



',
t!I 

"'.

F)

X\L
"_)

'[-4LVU; '..]-L

,.|

trW

L\

Iav t_/

L'* U,,fa/C,

ro ri ,.t

r
!l

# n,, ,{c,i tA,
-r^Ji U-

A
&

it,
1tu !"ul.al "/c'tttwt^c

'Lt

it
r,l

r
l

u

"d,^t totAc";^*4'*e+ L"n ' "'L "t L' 
il

1,:"4 "fl,a {dur* ffl
t

k
b

.)
1)

f"

/t-^

_n_
V

U-{-)t--
D

z(
a-

rlDl
\

C,

)l* t
(L:a

CC)
)

,17 -*,?)

,.t')\'6i v)/

x,

a*
I

D
o
c

B-)0/

zLr A^
t-k
,{

*f-c. 
I

c

b"
..1- )'?/

(

y.;)
(J

0
/''<:-L

t_)
*

o

.{ =

r,,t A--

t
Fuf

t-

-t t
c-L r-

c{

I
J

)L

O.'o
>( =G'r L-

c7-
I
I

0*
a,o

le h

qZ

S6

_&.(-

7'

a

*

I(-

-x\
-. 

1

o-/
CL

*^

- (\ -- ,l,L/ Jb

+l

r/

g
G.

oo

a-

a-

I(-1't {'
t

,L,-.

L-,J

*(_

I

A l

I

o

AJ,Jxb/ 
u

+,y

I



1

r1(f-'rriH
\

rI
-6 ) Eu{

I

I
.i

I

i'F

I
I

L:

f,,u'r {: .1 = ( 'i,,

x-5. (q-5).,t
).- 5 =- t.L =) X,: 5 +41
clr = +,Lt

nr{u (,r-ry - ,{r +,{t

[x" .i '( f r)".J* rt t1
f)

a_

U'" L > t':f.
[.La t.[.

&

rrl-t
)
c

i

_A
I

0

+"' {' (+- tr)Y1 Jr-

t'l+[ r-_ r)]'t ,,Lb
+"r, ?'/.'

+
v2_

f.l
'lLl

x

€ fr
,iq

[r i)
VE,

eL

0

&t? *
.r/! '.1r

[t- t ) ''

KY,
rll-:-
(\4 fq

I

C
" 4r-f

iU
il

B nBItly'tl,
D s

\
V

I

'l
4*Y,

:.-

-

(
ili

ftcl7;



.-
r
I

I
I

I
I

I

L'

-n =)
,l
'll /r;L/ ;l * .t-

rI

'l:.
I

rfX i

t/r
lL.

[r, - )4 l)

,, l,?t- ' -l t
q:L), \,, ,':1 i t

>ft i ' ; t

3yqt'/3'L''' 2fl tL(

,L,, .{t
n 4z-
tt 

J

,1, .Ir

.JF

tl>x.c'',{'(
C'L*^'1,'{-'/

=) e 0
+ Co,"* I

't t.'i 
-L

/2/>

I

t/p

ci

;tv1 {- .[t
t 4r

I
I

e
/- )+i5 

^-

Yr-2
It_,

"i*
(r-t)

l,-l

0

3

I )
a,l-

tiYI

(r- t) f, trAIt
U

I

t'

e

)

_t_
d.

Ct- t)

u[*,,

{rL L-

I

I

h
I

7

eQI-[ r)
{+X

)-.J

X_:

5
2')

f-l-it

--:7

a
t

I
IJ

o5
L,

t
ct-
€+

e

*
T, dtx-

, ({:-
r'L L

€

( a€ i(':

b #ib +
*

t.T q-l
[;-trL "(_t

"\

\

/r!l

{)-

-...'' J



ti.. i

5r{

/)-,t
I
t

It'
l--<-v

i_ 3-r6 +q +t5+)+

IL

\l

N

t\'i tan

<D

( a- rr' + ( e- ir)'+(q-rD'-+Cr( ll) ' -+( 2q tL)
n-

{-)

I
oI

L^i, = &" fs 5

Iu -t {.o r: #,+
,At3^L ,) *lrLL

t-y'

L'ii-'r t
Ir

->*

q r,..r'i[fl19,r.t?

?,, L,1, I

(.oluact"r*'tti
i

,(

{
L1j-

I\ )+
rc, =

r-J

'c?)-L/
r t9)

E,Li

r{)

)+)

f\,e,

Y)

w) (-),1 L+)

t(IEz

(r .\cn't+)t>-'/

L+)
a'
)

6.) ,1)

.ii' - t

*+n u L\dert
i-
i.1

:



,{

a(-\

ir!:/

lLl

i

f"
i

&+,

L)

Lr
\2

t, ".:
-, :. 1:

'i'-t
) )+1.

. ,')q.{[
.,. l

2{cL(

i,

(.\ (Qr tL'\

t1
l .L-

I
Y-r L*l\

I
A,

-:

:=

,!

I

nL,

n
t.,u X

a1"

,L-,ri
ltt 

- t [ .] ,t--c,
t 'L'>>4.3

{

,{.

-tlt"q izj<

l
I
I

(;

/./

,cs

12N\,t) $- .(cr"nn-3h tif- i[*h*\", tl /v14".-.

L) t

-) t (Y i-/k)
i/4

Ce - r'D"+ [t _r )) tz- rry+ [t-rz1 fi,i"rd'+(to r:I+lru' tz\,(tt"i ;f

g.cJ qt

t^ Ita-tt -+-
-.{-

2 l,r i^. ) -TeY
,f

_pl -\_
N\-f

1b

l. 6l\J

\iffi
o

i)

i r---

, fz 'ri \)v-, 
I

+e,eq
I

Y 3'+61 = 6-x

,q
t

I

t
\
\

I i'(.1- r'],

1r-.
' ,t\ _ /.,
I -/ --/
,' ---

I

Y

I

f
t



"*t
l,r -, ,. t \
U.ii i ii i " - -

!
I

c

L;. :
')

L-

r

I ,,
V

{

I
I

':/ 
|

)'i
)

)\

6

ri'
o

ll't 1

f(',7) i
'q ! n\,

\')l

t'r d-rt 4t)/

F,\
I(-\\_d t3 )

Itr,l)

ii:' .t,gt.i,rr)
i l ,1. ) i,i-., r,'7 t,'1. 

,' )
(5,1') f :,:) (r,,)
(rt,u) (tr,x) (lr,rt)

\

I
01.

'lr

0

tr

)

L,\

+,
q,( (,r
e

-t

x\

e,{

tt
,-l r{

!l

9DD

a,,

hq
i,(
zl

_--a
ir.'\xl

(r
(>

(r(
lr.)

\Yo
t-A

[, -,)

+-

t9 (:"

Vr^*"

v
'!--
)

n r2
( ?'q- Q -r (n- e)

t:---i

L!
I

-J

Y
/t

--8,

,Lr

(a,s* E

(

2i

e1€

,{ &,,"'lbt '[ 
i*";Lt'frr' 

Y
Nlans ,0,

X6'
X

4

+ +

Dr-t-)

13 t &,1t7 * s. 2.3L { o-

Arrt g-
-( i'

t-..---

0*
/

z{

fi- r
\

(,+
!- 2,\L

n

Xr''
lo,,,rft,rt,l)

il

D;1 .L,,"L

r.I-

I



:
ij

r\
ttJ

c

o

fi,\La+t , t'1 (D-(_'

.t,(.f) el Jtr"rtf)-)-" I 
'Lr

,rri. l\u1w t , ..
t

1; rf i li itrc,'f
I

Ir
,i,
l-t F

a

ilLl
I
I

ti

L^
'| r,. N4(gou< {:i., ,

i\

(
u+

it

t hbtt, i"r
I

.& tA"\ eg*.\

r'\l

(o.teor. (o,,.'i& 5 f-li,rrtnkot 3,i-,'\,14 ))+

oLd c([ tt- PxiiL[t t^

#-*"fl

{

i
I

,l
i

tl
Icl
I

(D
,r, f.r,t t fv{tir,r .(/

,u[ a^c{ v.*fi/

,*rt d= 5 i Xi =->

p.rt*Iie"i Ll Qan .LL: 5 X,

N

lq

2,3,L,8,11

.{ + 3+ a+ {' tl,
q

+ [e -e)'* Ct-6)'] ('tt - r)'
8.r>

L.
-Li

)
L

D

N

{ Z I
(Y

I

V

t6t9++*z{_
2T

a

-$r"

5

3 Zge
fi.ct-
N

CaL'.
t
b-etKT ,M"f t*y ,<w

.f
n.

O

P
url-'d sg, *;#\

r- gr.-----_l

.rt.\

fte,ra.

5

I



fr
l
I

tt

-.\ ,,{

I
I

t

I

P
I A.{r-n it 't.

fc
r

.. l-;
tr [(',tlf, t l' r\.r,r,t

t"i'L{.tt 
^{.1"LU)U

I

xL 'n

t

[.^., r t r t-'r. (r 
-5 64{ St,( 1,., '){ f '

f,
\,,{.PD'I
\tt*

,)

II'{
I

T
o*---)

hl- )

r0c-- f[\ :
fi

q

?o
9e

f{
x/ -!

I

3.' D til

H \,tt,nt, n soc A r.- 2-C D

,5 ,ffi
v

".[-7r .\L

o

( :- v'

-'
2A0 tofi

q

["-t
t, i+tt.t-tn lW

L*r( ct*,..*-

e D
&L?f

--) *

Lll,.l-r\dsot.

t

Ca-ttx 5 ,rrrAn* LlL,g,@,tl

tfo Q\" 
' '^!

p

I

0t

d:rn-.rr,n wM F)

K

t;LL
-la
lLcu

P
r P.

iaittt,,us-11

vt

rl\,'./ g \{ \-'t ;7/
rt

zlkt rnA*.A
2-



i
-I

x'

rt..i<,w

,-t 
' -', '+ J)

1l

(, i h,'{

?

-Lv_ +

P,

t,,, ,,

[,n',"i[ IILu t.',-t'-' ,( :

(-
XZ

r-7

\

+i
'L 

.{( d

v-t

.r, r.{ \&,i,"r..c
..)
,/> J)uvv

U.t x L, fr^o f''{"4^
.# ,f) !
ilA-i- f{tlrd.:}t,,,

i

f, 1. , ,(,''L ,

I
r'i

2

JrA-
ll
L

ou(
I

tlL dL** M"o,,"

1-..

L,

h,
('
tt

(

, n
r/vt 

bL
('

=
t7

{^

,d,*rd \b.*oI d;tr,;b,fftu*

fl1 1-

,LL l&.tn* rvptr\tr ri

'fft Q",u,

L

CLa"6

(-\ +'
l,ag1;:\lCv'-

\

6A.
;.t-, -\t--- ?

tV{.4,,r,

fuln.

':i r' + dr''
x(

'̂Y T c'tc \ct''^

.: ** -,...

.! .. r .- \'- \r \
'u

n
9
Y

v b,-P) *t,'?,
q,l .Jr1',

A
,k

tjl
t

r) n

-

^*r3

E
lrv

1

("

lrarriti

V

j

I

V
l_'

I



Ir_,X tt

.l i .,.l x

4,ur.,,-

\ir

'J 
i'.1- 

', 
i

'n t^- v f'v-i

PC{'.ttu [-
tar. -2'+

(.Ft

I*t'
b

'{-
x

I6-rr^L t..t;tl' l* ['1' o''.'.',u 'lt

,'in^iro ^r,"il, 
r", Yt"'{'['r't I

", i'J 
t' 

I

,. ' i
i"e pUt

I

"r1,

P6V

'n r"yU

.', t -t 
'j

7r.r,

1-'.u t vL-1 ,+-

it

wLr-

L\ .+--
I 'itt, l,^'-Lr

ol
V

!1 'r, LrlLtJ *''"f'PtP 
G<tt'l^(.'o" 

"f" 
f="

N-l t/ r *J"t

Q"^r.Y f-" "-fi- f 
of $i'-t ''t'*t \"dn 

LxtL'ur''l^'(

*(trc i-{ t(LL €'tt "tf

;ir\ !- dct

I
x 8,'*'3^-"'L"

,b

I L-o-t*t't' T"t'?
a

,tC,fi
.L'

t{t"rt -Lctt ct <c ( *'L

/-
ru

rr-
l-.1e

^ot1
*,q*uU'

'lttt.,r.
P--
I

7l I F P-
(ry,lnt'o 'i

1-- 
t- 

?

^i".fl'PLt dp-r'.&i'L

dr&r";brttr'hn I
,1

'F nt ,rl* WI";lf,'
fxryu,t"*)

dhwb"-hi"v

0Nd,

o
-\wvt't* f' W{ca "'. h

YnrPer-'ftr"r' I l"
,Lc,"v'1'u\

,brt'rr'tLwl

tr--f>!t

.'(l
/. r rt. -fl -Y

bcoatffYJ ry
L)

0

v\.

r
) )

* u* '=- /-L
, t,2./v

14,,f,

j

)"1",P, l.t1n

=:J. !(

t

:Z

+D
t,

oL')

fc*,uc*r

3'lrtfln 1





a

f)
r,<.aw

J

fJIil4&

T-J
ttl

(wh_.1

fr-- '1 \
-{e b)

e Y .l.o,t(t )

(v vE){

("t,v)a+fe"\l)tn l,' ajf" 
-b):

tE
&

!'
o*x

i{
\.

tt)^DLt$>,Lv&

2b)i-
>L/

xe
ttreA\ a\_/

(-'

(_
<-. c\* x ('**-)

|.
I

L

i)

I 
-(ct

Ia5 i (a"*)"

(a )b
x_

5

DX_

It(
t n fr ---
b Xtltil0-: ,"

ot6

-, n- ,f Dt

)o\-57-/

E * Cu^l &

[. Db\v 

-_- 
l*)x/

>b.
>7_

n.2_b

(i r);

*)a

.
L

B

L

-:--7
"(2

b

xe
,f . [-' 2 t(a"

\ Dx* - (a v)L +/.(t
\\\\-0&_l>Y



C x t,t+l L; *

v(

+8, itr

-'bxCur,X,a + (a.o)t S t) ,f *r&o
VF

++'
l.i

tI
I
V

\l xv
t.Jn K*,

D\ fl *,

Yffi){- u

{"-l,L "tZ.

n- -r
[a{ bv

)1-

bb -t

I fca

d'\

r)
)

Ia" o - : B.t-l g'

>x

!;* (a

CerD

[tn
g

L

2

tV n v.

t.H s :

1L

x6+-Y )
?x-

Vn
U

o--f-t

lv

*ff

f

)

L

a-L

;

Y C,

F.l\-
) r" 'l doL

1:- I -,-

L ax-
t'

2ilD*l"aL_

Ir

b
0

{

v$" or

v(tri

L

If [t*

+Lt ?tl
)x-

I
7I(*

v

+

tr,o,n
d;v[ti

x 4..

b v

4)

Z
r/\)a- \

U I

Zr<- )
b " UrtI"; - A" C"rrLL

= u" L*xa-)
611 s

-;' Cvx') dr

;-

2o-\

-l
>*/

't
I

l
x

i

,

i

I

I
I

I
I

I

>b\ry



-

*>
't

1

ii
vvl ,- : :.tl

)( rt"tt

L

n -i
{_L ,. 1.,,, Ni_1 f),,,

r'1 +l i.

(-r,

rn ,6na

U

6
0a

,U

ct-

{n. r nx- ' 11&

f t.- )1'l fl\
/ a"t { L, )\ -,/

=t2

I 'm'-
x-

:\

,ilt-
I

11l

Itl*t

r{wt-*

&,x-"'1-, 
IDIJ

Ihl
tL

t
v

I
o

t
ftrt

ul

L. ll'I
kl

o.v

rn l,&b

t)
Iin.tlnl ,"4 .

x_

o

rfl
drL

I f.n {-,1
b

I + o'1j1t'r

-l
b/

rJ rn* [
b Iro

G, Cr

j,!'l

Cr*{)*un'

rn- I

J-L
CL

f.n
rrl XT

C t+t1^*"
(\.,

{-;f'.*u/\ 
'-z'

n<w

d
*

wl -

/r
*'rA+-YL

(l +L) Lt = .t"t=*
ft

FP n i g(*,)

U

',rn.tri,,\l'rf.'-Ir+$)

{,0. e,

-

ii
,.J

<_--

.m-l/+4

"*



.L

Ii
/ r't, ',-
liat,Li

)

rj ' in

Ax
-)

!frn/r
lf ,- )i ,
[1 ./

;.
kLl i'1

l^-.' '1
I

t
X

,0w1hi'\ \

l\- l

)L t-o) ,i1 {

f
t, [; L=) I ,-

nLt
rt
ct, Lt

L<

L c =l 6-, .. |_b
,^' L

0- b

:vt( Lt.L .L -lr. ,ln
rL- b

tI n-l

( .'- tf 
-'"it

,,Lt
CI.-lO 0r-- [:

rr- i: ,

Bt*,,O.

t

ft
tl-1,\*
i."-a)

I

t

ib vrr -l c\- a'* t
t1'l

,ft

r.r- b c{-h c).- b

^ rvl- I 
^ft--b) (

\- \ cL -t tt-

^r-L

!.1- i

k -r)
rrr. l*f 9'\ -

( r- b)^-' (... - Ff ' "tt
.b

[^-l) r\ -t-n - |

f\
k)

+

f\4+r4' )'
LL

A

i
t

)
6

It- O
rn-l

"- 
L)na\)/t \.b w

ifr +e.

I

l

1
I

)

(

)



T
a/)l^ 1r

(r.'5f {l-;r) "{ 
z , o*i1 

4")

t1'v

It, I
-i rr
li
b

fl{"v b QLtyl "

tt,',

)
I
t)

(x - cu)
{\

t*- #

bf

)
ft

t^-d 'l o = B (^,,,1 [n- bj"t 
*]---ro

.fsru, OqG
+A,)t {n= Y )n'4

vY\

fl,-,g'i, (l!- .,f 
+4'rr 

B( 
"1 

* iY* +)

l x
4T rvr- I

{.

t ,'n);
n

B lvr

+r)

?.

--al i
,,tzi'r'

{,

U...

t

l
j

:

' Ir
i

.

i
:

:

:

.

lr '
l1



'\.-t .l '

&,tia- J"uilfii'f')

L. lr K,.-ct.,.^ -[1...'t

rX

i I't .'x n.-i i.
e, " x. ' tL.A , FD 

-'.:

f>
f c-te -+'

yful-\L; 4ytz1t,1zt(L LV\_-:4
l

--1,rlLO+\

J

q
7

I =rlc
)
O

n

( -;*)\-c

.X)

cL^

t)-i
L

<qD

x
-c

€+

I

I

\4/-{, 1 /t\

^ ., t-f-

L.-\'ff i '

tn-t) Kr n>l

c

FY

rl

CwL

9

,x
t-

e

d

(r-)

tl*l-x
eLe

?

v rt -')- it

;' )L' c{x

f r1-
ls,= 

L* 
x lc, -'l

1&

t"/ n
I
)

o

(tr-D Ln
a

(n - ) ffi
1t-(

/?'r)
{L',

11 .pl n 6

t



.

,:)

+

n {\- L,!

A r\Dt,t*

;).
-fJ6a (fo1^ t'i p,

I

I

ll

-1

6, i,.r-)("" l)('t-?)'
0. " t',

f"

(y )ia ,) [t-it lt a\
t

It1(t ,i\'I

/ r/,
1/,

/t\ I 15 
r

I3-

x

)

tr,/ x 3y
lL > |

I
T1lC tt

,53,333
JnLl

=

Luc

+'i i Jruflotau Jt Ji#",.' ,1+ | : ll I

6*, - n6
s n (n-I) (0, - r) fi,
. nIn_')lr_, (n_ g. l(

n)
o

bl B
.J {,r

*t'vunnu

,e4*ru
B[ *r, tr) :

F)
t-

-

rv\. ) c
n>c

uu-1eLfu

r/\*r)

(+-)(+ ) ({
c1 E ''))

1l

L
-l

)z

-l- 't/'
'L',/L

,/--
ltl -u/-'I
lott,)

I
+

L -rl
,

/i6

-u

L

)-

a\



) '-T\1
if;= .- '
s(I f r'-

!' uA
,i

l

t

'r-l K - 
-1

F. I c^',tl) :

f1 =

/'
/ ,,n

' (v\ '' I ]

ptt
I1 r)i

,[*'t 1i1'

/,'-.'lt //,. '/ 2 (-'lz

l//)

:/"

,.-\ L
't/ 

I. /n I

i/

lt\l") :r' (v,

@

i

,ll

;7,-', ( r-
r')o

)(-

- r/z
x

(r,,r; x)
It^-t rt./- &X

s/"G'{e .-t'

n ^ I/'lL 
".x)'"Vn

vi

C
\

cx/K

3ir, r
2- t ii"*e Ce*e .t"
)-

)C [.- x - C*ie
r. I-trn,L
Lj\-1

A\-/1
L,l t I t-

2

)

B

-r 4--

v
r)

cL.o

.-lr-
1elo =

V

LD; ( F
,,l

.T
)

t, I\/

't)
-

)

\

A-

lr
/L

(
,I

lt

t

{

r=



s

l*a
-.-;

&z

irat
>'t-

$' /
)t..!'tI-i

t.'T L a'r'A)ris
)

o
,ix

l.-.,^.

9
J) x*

ZZ t-x

)

L}S

P".t 'iL=

tl

p
x_

j.r llz- ,, 
^' .d.f

\ - I. di-
a.E

Y"
l//>

C

D X t\"t-. c\-L

,lL
\t-)

rg

i
)
\,

= t ;tl,
Q CL

r*It'-r)
C

3
ln

J
u

&

l
C

6,l-t

J-rf

L

,J^
.-x n-lex_

z'r-l *V o
cr-n) t

Ir
/2

U"L'=a= t
L'L-'=,t=('

Ev"I^ *L

r:
*/ '\

l.-x-= t
- c0< = .,t-f

--c[ tJ*
3' Cr-r) x.Jt

/\vt
5r

-> /-

3t d"L

TJ

Lrr) /"



l. t-\

-\.,

(i

{y'

L,{r' f ,. {ji 
-' ,Lt

t.. ,t
d_

Lfr,,

2
L-

4.,u

5 x B(7r,q,'\'t

t)r V:i'.) /

('t.- 5,

t
r--

\z 1-

3t1 Y fK x zr,
'\> ,tl,

x G i6/ I

a\

-_.1

-7Y5 x \
-._----tc

{7

I
I a

.+7-

a+k Lo * ,Lt

$)

-5tL* ,lL

r"3

lL5

( t, L= Cogl I = ttJ
t=c>

L, L =- uryfu=+
(./ u
t=*v

I'

)L '?[* t
: €l-

d= €
.P

LG

O

5k= LL

s,Lv=
,W=

L,
ql^
5

-LLe'
NU

4,,
,

| -c(\etto. # It,

E



r

a4

)

- L.t
e

rrl",+"_i t,I ;,L,t t

ltt - IIv' : r _x3]
7^" e

CL )

JA:b
C rE

i h: -'t D--lr>L *,*

r>{t

i
)

t:

LI
: /-) c

o

I'

e>s

.?(\,D=e*
bn{*= t-
v+v

e_- = /K*zb, \€t -€(
oe) x: Y*t

&L = L,t-- =:,t = t"/3

3,t-t=.lo--
"Lt= 

A4_

Y= e
Il!-

d.x -_ e

U"L-C
L'L=@

3

t.l-t*
-3t
(> t "tt

--u
e

63 /4

3
t,L

*u
e

d+ o.)
o<)

I

du
*

8t

O

Bi

0
-$t t{
e- "LL

lrt
oItr

ry

j
D

{I

2.)

:\

a-
x

)t
&
L

€
-)

I



l J"

J

3

il
fi)t

. ifi't { n-
&t

l
I

(tt,J\

h?_.

(f

slY 5l

'/gt

r)t
' ,/z-T

-2- t?* t)
Cr*

^fl*

ff_

P.rt

;Ta

ry
(

)
a
):

r
e*ffi

-tt
3

-Lt
2-1">o-(

- ,^r, -4(g-/,.x
B

$-t

?
'ffr

)'>x

Cl

tl

LA ?

2 Le
a3 ,!,x

b4

')
.L

aY x

U

I
N

u\ Jt.
0

I

(-
iN

i')
V oo' )-

u5{++
@\tF

n ^ 
Ll"

=!_dt',

&
L

>x'fT"'l;



#

& x

&
4T ilr[. e

E*J,*

wX

I
l,-\t:-

*3= L
3x]- 

"l,x- - 
JL

Cx-. .,0t
3xL

t,-.'l't

-b7-
) {t

to.1

€LL

(

,+

r2-
_ tlK

c_

e

L-

*

)

o
J
(

)
dL .JT
3x

,'{f

*r
g!

LJ

d
lzr J-b

")-6"
o

t_
t

;

po

tl,
t->

-t
Q--\

J. "f -t
)n

c

5ctL_Tt'\,
b,[T

=)
3

I

3

Y" [rG

)

)

)

,\{e)

l
o



,r,1 I :
J-t

loSi/n', i

rfx

@,=

*0*

t11
e[

i:
I

(*,.^- !
t-

&

-=: -:> r

,{-t

"t.t

+

,(

tt

)\ (-

x-

.t
C

I t-

1/'

-!
e

VT

d
I

)

;t ,pt*G
0

c

+,

- ft ^'lz-o{
U

J
o

t 'l' 
"Lt

{)
5&L

-tM

,/F0,:
I

t- ( I

,1. r

I I
T

I
3-l

*- [,- ^)

rc

B(r,e)

({

O

#@57 I
o

I

.F lsr

t

:

t

Ii----! r--ttl{



-^l;
I

)

C

t,

I
,

^='lh

k'l&.L, =
*/,

-tun'l - 2r4\-l ftgit, g, Ce<-' 
np ,,W :- +Bt* "),

--[ = 1[-

=ql&rt't't

7
ql-{Tt

I

;;,t
1

I

-*i u1 f' .I
I

,C.K T

Q,u\ 2ru- l'= v[r-

2A 5lL-

=)
I

I

T

YI L,I\\t \/

r/\--

L

,11

r ,/q t/t

@,
t3--r\13 -r I /\ r

/ s-)'It / f,
t1 )z

cx+)t+) -)
,l

fo

- 

5
(, L

'tT t V/y

I



_ '.--,\)

I
i

I

o

s I'It5j*
0

I !nlr
J
o

:Flv
rL

'Jr't-

,, 4," /^

Ij

1 c,,
zf^, d

b,

(

uG

^

x 0- x
4nn

t I tN' ) .V(-

5
,{-.t - ?

",x>An = I
h4d-x' \

i n

tt'

,l,lt
l-)

(

>, llu(.5,

/,
/' *\d3.

!
t

i2
I

-)
t)*
( t6,t

"t6 --

'A(,- q'/r"[,,e-
P^b

,,7u .

.l^

l),L= t

L, L: E
Gt3 €t, vz 0*

<1
A

%

;'>\ X-
a

Y_

tr /^. i
LJ

I
&,u9

12,

r rr._ i /t

Ir-x) oLx-

4-\z/ 3 (;
D ee.J

2

!)

2-

^t5/ >

7)L
(

+Co,

q 4

1,3,(
o

\l.-x'),,/
l.t

drt )
)L : 1.1

(, 
A

zrrdx l cy

c,l x = | 
\,l

B 2 d-,
{

)

r)
z)x-

e

^l Cry- =
r

-
2 q

-

2

Tq
1)l

4
d"

d

ln
-rt 

,

GGtA (-z

F.> tf1 5lr'

I
L

a

I

-\_

I

't1

!

.rl I

'd)'" 4 =) Ll
()

I

t
I

I,t#T

0l
')

,"-l,/+
al

1-
7''u

I

I

)
o
I Irl-r)
o

I

X-t

)

t
I

I



t r'n
t,ls

't
,i 

-
\ 

ti

a

(

--):)-q
{

a\ ./'

ry

) r
r/

L

lL-

4
3

1

Z

+

r1- , -+ <.
t4

tt
t

-+
I

I
q.

1
q

I \

I
I

t//>

lt,t

)

I o.--t-
+

qr
,.-=- .<

LJ. I.IT

^f
*7 "'fi

,t,17rn

-1ay' 
r'

'lg 
= 

3.,ilo)
U

1/

T
-;

1,1I
\

J6
---l#>z iY

', &J-n
tr-b?

\

o

vL" s(' ..d

Lu
(n
I c*-t

3x'- I

+

5 x*

Yg

J-
34

2_.

d-r
I

u)
\

I
rf

tl-.,-.

Z\,1 -'d) I5

0

f3

1

I
]- I "-4 t,{ I y rs(

/U
'L4

(
u

0

\

1



i ,

laIJ

i l-'r,,L /l
..i

l1-
?1 t

)(j
I
_)

l

I 1ft*i A., i-' 2- 
i

*1/t€::t \" 3

l-
l33

3

)r3 V'l-- r Jr
U

)*
c

ct- *>'l'd*-

bl ,=' ,Jro\
>4_)

I

.>(-h-l It-
o u(o't-) -

i)

2*
G't

,*x +'+.+1) /- /-

,r!Ag(*.Xry 2- 'l
t?4

BT

?> I X)i +0"

s{

39_

t) t1 -) )

*3

q

7

3 t5--

{

1

i

I

I
!

->



2

,t',

+r(
L

'i
)t

x il1:
,)

l*x q t-

tl

9Xa\^ = 'l'

o
&

n

JL

d

l*

)x
,JL(-I 1 .tL

r-:

,4'- t i

'--r

I

*(/-

"Lt

'lr&L

2,7

, t

l+.t' r t-t

2 Le'
€P

I
)

2 AI

o

) I d.r,-

t
,*fl n : l-- s-)

'L.
t Ja= eL

J" *J.t

r

0

-t--e

/l

(^.2C

Ile)
6

=)
t

;

(r,AT-t /;
O,t

O

1

€
u-L= t.= -l
L.t = t= c

-s *t ttk
[-

d{T tl

t x 4-'l
){-

l

(*

<l ,-

d

- ---)



. It* lJ t/\

iir.'r *i I

dY

I '.'t r/- ri ) '-
Lft/ I

7 cq
/l

" 
i. , ,it

I Y't
. 

){-
!

I
I

J,+.
.It-l
i t-'t t '1."" il rv'r't'".r

1,.TIh,-

Ci"f ': *( "LL

L' L = C / L L * (xL\'y", /^ r\11 ' t ('
f{')'(-r) e 'r{l

,frut- (t) ti(

I

L

i\
\ - --l-rt ) at'1

&
6

t
_)
c

Q-

\ - t4x ,tJ
e- )<.

Lt.
.llX; G;

t,fr L4-

,*
I

I
_)

0

t r )612F- \{t"t-{-)
O

a*

/.'-:
/'-'-rz- -'ltwL' r'L-l I

(nt+) ( n'+ t)

-lJ

Grf 11)

v\
(tut+)

d,u+
€j
c

6>,

)

t

I'r'

t.lYt qt)
*'l-xL

*
(r ng't + x-)tT

A*/ r
x_' d/L

to-l 17

d- /{4_

rt)$5-t-to

x_

0
o

(ro, r )+B
&

(

)

a[cr")
G6; (c /-t-

+
U

- Lt ql
*-tz 

t

,/'----\, llq
,'= z'<+-rv tl i'

I

4

(r +x)r5*n
+ (r*

,1

i

j

U

I
I

,.\
U

I

1

I
I

I

'-_}

&
i
)



p,

'l

I

6i

-vfl Pll \ t I'tn) ( r- t)

ur_l
rLx

xn( t -x")F 'L*
,')x' :- i

l.t
d.x

x
! tC

At

x
-x-

fr1-

---*';--
vl-Y

I

I nlA+)*l
r. "\l.+lI l- .t I\/

P,[F

,+! lk

.TT
r,^ -x*r1

'tt ..i I
VL

\1-

rc

V-l> t'Y't-vt+-)

€44-

z\ vLt -- 
/Y1 ' vl\'v{ *)

v\ v'yl - rtA-* I

,.rr (r,.- i) ,,
,v. )

rn-ra '+I

,1,,.

("(*)
\--

,l(t
e

)

r,t

. Lt-t
*l': k' r An,l.tl

l\

L

I frt.-

t
U\

.t

(r- t)

t'L

t
Ir

n

(

_]_
t/L

I

Y.L

P

(,- t)

q
n f''"'' 

"' ll',t

I
14

(\

t ) r
)

)-

+1

(t 6,
r-\ -)

y1-#+ r*/ -
n

n
r't+ ,}

yl I

n

B
4r+1

!,\
r

I 'r)

#*

\

-4

/



) 
l.LLt LL, .L I ', r. r.

I,, 
l

'i ^lt'' 'L 9l*--\ , -4-- r {^ 'X-

CY

A
(*'*

tr

*t" ,ry
N)-&a{- f}

t_

2 .1,
I

,1. I

\ _r 
-' (r

a ! \1t-

)

-.1 tt-

r') \r

7,

n

\ t-i
lLt' i

ii
,l,U

tt-t
I

z^,t{'

a

\ t,('-'I

,'o j . I iLLLL

u L: 0 -^1,

t

CtS

tl

-f

(c>/
L

I

e_

-\

c

\[r-

t,

L{"-C ,\I 'r

?
'1

i
I

&/-Auv

C
n

l

. Vr^,WL tr
f'
f:

')

')

)
I

2.)'--
\

T

,1,

C,K

l-+ x1

A*e

/
/4

J
V'L-=,TW
L L: G

t

1

)^-

&^-

f_

)z_=

1

X-oc

"tz.rv"$

(>

e&;""e @
.Lp

.)
.z- 2L

,,L

I

t
I

I

t

t

\---_ ---,--

7i

o

)

(



.i.i
Jt'I

c
--{

a

Ir,

-1

(')

) ,X

Lt*' a-

'\.i-t1t't
j
!

t I r''- r {.

tl,
&-9

t/,
,F

r >L I

lt
;1

g@1

9
.1_

A

l--
r .Lr

o

L

')

t1,li
dE

)&ri.o &,t'

A*

I

1-ffi
I

1
I
I

/ttt
{l-r4)
V

d
I

-==
\J2

i\
5

IcttL
p

k^/*Lrt-

*a
o o

)l G"
L

q
+-

; tv

;

StlLW

b

uJ- .{.. .

4

#-::*

.1Li\L
\*\

A
I

- r
'2

l/ 4,

- n,

)O= (r
h

2 Cs rrlar
, r-7U'L * Al L^

L't : Q

,1/rj I

i

{!

+ - .r
J

I

L).t't

+

itl

**>



-\,t ,.^j)..

g

i t.{

-i
I

t'.)
(il:

l

i

tr

I

i

')
z_-

,'1)
{ /,r

7),

I

/-\ /-

t(J ')
lL'+]tt

k'1

l ,1

I J';

(',' x(L'
\_1 .' '| \--

r-=: 3

.i I\' I.

X

q{;
[,

{

l
C

I ,{x
t* ?:

fi-r,
", V-L"r'

^,L 'CJ.t n &l"q- 2$dts..I* t " dry--. $r)
GAd

.A

n .&f,.S ,

^r I)1, .- I. -/r) i
&eAt-m"

ol
t /-/(1

Kwve

YL fi ii,

^z
,

Lt'l Xxrt..- I /iIJF/ ,

r, ' *-I
6sX-= Lr-"s ,.-f

;,"g

A.tu-
1l1r\

rn

]L
?^v, 1".r.1 Is\Yt

'-l

IAi

1. ' .-.t. ,, ,.,

()
n/:-

d.u
ftSr^

"{^

i. l:

cl- t

i

a
7\

<-------

{264r-,r
^-'c)L€' '
a

.lf\' {'r'\ --/ nl t-
\-L

r.;['



['*r'5

-L

rn

= r-Y1

a

pd

t'\\ ri)
'rl ,.,

ll ,tq€

i,

tt

t-

'!*r r= L*

rfin

l"L.l

tJ

L{
,l i7

t
^qpO

t.

to,7.'{ Lo 
?t

-.( r0
t"

{ 
* 

.'^n

t
-.-r"Y1

.[['
rrl " I

t na

vtt ' I

e o

ft\

JtI.{
(

C0

J
f\)

t1t
,fu

Crt

^?9L

+
=L i
e d-L

)lJ

et

:) ,. -,(t)

JL

L"l1

).
r+

,,/!

,tt

+

't/ . I

l'1

+

-t ,lIt
I

) 11 l'tLl

L.L
oc

U,

..]

t

Ttt
li

I

1
e

I
,

\

)t

:>

>"LL

)

I
I

I

i'l

Jt'

)



t,,

[". "L

^L

1L

o

r\12

t

I

A,l ji C r': I't(,1 t' ^ .r{- (

)

rr0
,L;L t C

Lt)

ct
-)

o

4

r}
L,,

-(-

oh,'\ g
lr\

,C*\ & '(Lr,&r-

a
n r-l

/ n + G rr)+ I

)

r !-r-l
')

!
I
l.]
,

fl-t /

n

t')

n+l

)

I i4+ 
1

2 .>(

1

-{

)

E

n
&t,r't-

I

"9( !5L

I-
T .uc 2[

G& n,(-
n(),

IIrI -X_-

_l

c

?

h1
\€:1 -,

)!

o

lD-X

1
Z.

Cl'rL

U

L
nzt ')Ll

-l
V

d-^ *(
v
U

.-l

I

,)

I

I

t

t

.sti,fo:tt)rt -/

X-: 2-

I

I



1
I

-l )\
a

tr I-t
V

\r"lor J

1_

2

-1

,t_

I r' r,r .-ib x \ -,

d lr

)

y,a' . l)
:

ir..,

'-)1 tf;-tt '' ^ t')
\/\J

C

\ rAl4;
r';'

t,l 
)

Y

.r.- |

Ir'; bIq

(
I

'u',/I

U

\l/2

jl-
)

t(
)r,
("

)

1Lr,
')

Lr 2
.l )

ITiL.t z
/

tlt'
,)

q
I

j xz
7

)Z

I6"4 3z

3)5

EtlrL

)L
a-

ttt+

ily''
Ji
I
i

l
o

L--
Ln

d,*- X

"aL

&"rl; J;

[E

._{*
-x

1,{/\

dk

e T

L

e

o

*

)
6.

l*-{)t "f*

L
v-

k
A"

f"-$a \

e /r-? L
Jr-t

K

&G

\-. t

I.t
J

*t,_-
I

,/1.

ar/

{r

-



I,1t

: l:

I

i
l
I

tl
l.t i i

JTI

t
{-

\<_

4

U

t

')
->

I
\cl'

c

\J.Y
!

ai- t-t ,i

U ',tt

L

(-;
v*

).>

L}t,
I

_{.-
{/--

,r.tr,ft

I

;

)a
d= t*

(^ lr..
o ",<. A,* = i1-[

oL"

r':
J x\-

l,

JL
),tY

Doo 
t)

J
D

I

- x-
e-

- 1r/u
1L

;__L

t/'

C

lL1.I
L

*_2

a--

\ff-!J

I

1

_L
2

T

.L

Lfv

Jt
L1\

')z/

1

2
v

n

-Lt+t
Ll

t-

t{t---'
l-
l.*/ (---q

'r-\ t7I
i'r
,\

v) r\

r--.----

L
f

\r;
-t 

J'l-

2l L,,

.f-
,s, o

(

-
(_

I

I
I



-[o'tu
3

( *' , c{,,- r{.,
I e-CJ J

J
J-

3L

{
*'y d. J

U

9

3

2

Z

+_ I

x.3 :t'3

(?-

3

-f. 
{+ "l d,r- J.d

tlA
€na 

--
'y ?-

lq

r
3

T
.3

ln'd1'l/\ .J 
'\-l

/,
!-

2

1 l(.
t€_ d't

C Y/t,/

I \

tr4.)- |
L* Jo'a

)[a )[v€ + <?
t

B

/)
<-
.i

(e+ - s\
[ \/

1



,l
t

{" t
r

I

I

{,"

el-->

2rc

x tf dx d*4

):

I

--J

3
I

\
--<

[^t- t3) A^

6
6\.r.,\- ) ( + 2t

{t' - z

i' i -.1 ) 
''t{

L:Crr)i
-)L

fr"

i.-

t> L.

,)
5 €l

t-
2 t

I

.(X

j
x*

2j
1

1
I

2_

t-

5
5

'x-

['o *)
I

+r
t

)f
.v Y K--)

- 

- z

Btl \

I I

q,3

\

I

+3z
5

I

-z ql

L#*+I
rI
3L

lolrt +3

fc
w
fo

I

D >4

3

I

llo'

I

..}

{I

31
to)

--



)

g)
-t It{f

i
I

, it,-l
,l
\l

,"[*

t)

il

'l
{

I

I

o)

I

Y

rl L

*\l

)
*r:l * *il

1-

t

+

;
I

(l,Ll
(+rL ,l^

Lza- -+
q(

I

L x L
q

J
c

1

w-L
I

(+-)+?(1

\

J
UU

')

t6)
%y o

[.)
3

t

IF
\ -t/\a

b)

(-):j
a

3
T

1n
t
1

)

T

J L['o) +
Wt

("t +

L+
q

*v| ,. 
x

s r*l'+
-\/f\

E 'L',
p

L

L

I
)L7*

L

3Y-

JL
c

(-

trE- + 2-\ .L*) 5k-t \L
L{

| 2-\*-"-

t.

+

1l

x

I
I

1

I

I

<



)

{
I

)
)

xr'l

)
t?

2L r[ r r-{i
I

\,

{1
(

!(

)

.J ,I (/
.!
|',

fr

e_.

o

{
e e

rt ,ta,

(4

^+v "1

?

t-

't)
:.) 7

o
Lr

D.-,

)

I r r
Q (€,)'

L,
lnt)-

-\ /'o

e'*e) ,l,

) cIx

\
drl

(
J"

,'l .Ll J"

J"

0o

rr

o

L
L.

Q. t e.

)?-
(

r) k'r

.'L''2t
a

re

t

o
Z

e 9-

,

.a

:

T

)

i
\ I

L

t
)
o

l
0

f"

L

o



"l{ rl . Lr

JI[n) -

I

?:

I
I

,i + 3 S+li

:j

I
\

-{'}lr) : \ ix r =) - l^,3l<+ +';

-r / ! ?
L 

i-ZT-=J 
-\tr^lJ

r (t) .i t t) =

-f 'l.,( ) =.e
. \,P
t

-G

rf

-1t

lltl=
rt

-qr
Y e

t
L '( lrr)] a

Lif

L

toX tr - r)

a>

+t
_. ('

.l f a) ->

.fral . t?fs+r)

t

^.d

D
..] 9

J

-l

1 
r 'relI

C-,)' t' 'lf t).
Nl r',.\ll ) :)'

, '{ 
4r ")_1

<-

la)
E-t /

t )
I

^t 
I

-[
LL

F =it' (

e

€
1
{

I

i

1+'l

F--- -----l

\

)



----)

4

l: A

aT (r

F
I I \,".
\/! ., 

l

i

tc? i

I

+
j
I
I

!"tt/

1t- ,:

j
rl\.1.1t ,!- r 

.)

('.

i

.(+

,11t") ("tt)
1't.\ tl [*._D*

!

L (,1 'r$J

(-r)' xl.1 rr) (-., n fI Lsr.f '-),4
4

I
I l_

+f r)

t '(1t iX

9".+ I

t_i_l
\ *' i-J

i

"(l /

J
e-

t

ie i (-re,t{

L

a( i C,sq. t

t

"J

E

t
Cx'+o') "

.t'+c.t - q ,"]
( "h..')'-

o .t
6', 'lc( I

I

,4 [ ,&1 '"
A

C*'*o?)

J'( r) = ( ,r' -\- cre )' C r) - L 
*, A'-+o.)"a{

a'+..>

\n
.L-a.t^A* - -1 /:.

1 a---
.3 --rn -

I

f

t
,{ii



,

;'-j {i,
)

i

{ -i,^: j
a\,

g' +..

- ,i I.)

)-

[ -o I
(L

[=t

^t4

G ,)' { '4 ({),l- |
(- r/'l r,'

d_

clL

\,

x \-

C
I
L

_ I {,?I f - r) -( /(t)

i

\

5S:+Q

--'-rt)

[^'+ al

(&
I

cr'-d
t' ,L A.x *tuwtart

^

t,
t\t-\

\ )

-r/ fcr.

.K.T

I

X+"?

D %

o

L

_at

J

3-q
(

0J

L

r4" t44cr7 tu - -2x_ 
^o olA: L

-,L
D

-L-

xta+ r)
o -2

Lt A

l:

I

\

.+

I

( .L

----



--)
i

L
.r-.

,)

l
t

_\ /
L(

\

I

\. /-

I

)
I
I
I
IJ

,2

..F

.Jr rr)

i"i.i""!
\^_. K r

I
IL-

t-
>L

),,t

LL
z,)L-

('

Jt"l 'tn.dl/'LJn
l:x
le_

Q-

It

J
o

.- i+
:.-1_.

t
D-

re (t ,) ?>
zP-

.zu- ll/> ll(J- -- 'l

-t /z \.
o

( ,j

I

N/- u lo,l=1

a

4
t
a

t\ DL q
(

Ar

+q
( P/

-4

+

+A

n

t
G

'),,,x
4.

tZX*e
r)tx

r
)t P t

I =
B

c)

€

?

zb

+ +

I I

gf
IL
4

t
T

I

t

I

I
Lr

I
I

t
I

/*^'i i

l* /J

(

\

,

q

2(

t
L

0

)

1
I

I

I



i; 1')'lL'-rLt8?1 it\j- {-\ , Lt4

%

L

L (-tr.,; i
(i)

t Lt)

1

t'{ {li n(ixu
J

jr.?,\ ,)
l:tri/

L

Ur.

q'e +z) (x . ))

I

[t x) ,{^,

3r- r-

Le
rt

r?
) l=

t

U

-)I
e-

ft")6,\

r{

8+2

. )0
e# -- -fl*)

r-?
e.+ sJ

{'r)

aru nr1-D,Ar

-Lx gt t,,

L
5

--i

(

-f

-

1 ,1 - B

t^^ &[ x[.6,,., 
'[l,urLo-^

L

L
-f>,\

=e:

zff

t

J
o

r)

0

Cs+z) 1s- ,

L

e

r

L

)_
l' - qtt"l L

[e- J" \
^orEC

---=*S

'n!"u

-a-
5

gf -L
e

t ;

t-

e

e

--)

t

Br(

I

I

I

I



--) Ll
I
L--.

L

/'lr\
(.< * B )I '.t' l .rtr'+,L '=

')

U
t

\

I ') t n x- \

1 :- -f 4^,,nzt s { rt '\2{,<'+

(

>,)

,\

,L, + 3L

(f+iYa'+'

G<\L fr(tl

6t'

L

Br( Gi.vDL{,Lo'1 fLtote ,u

<r f'
"&Ltt D r- Lf't -,

0.cr/(l,
I

l--

t
I

i
I

I

lr, -
^)a

)

ul, 
x&*'>:r ce*t*e - 3,.) ir

(

+

F^ 
(*o +3t - 3

-1 n

. .lrv-:'i+i")''&x-
i.- <2u,. ,.- -,1

v

L ,0
=

)
U

q
+-=il

1)
0

er.'(.#-9/n.r-
zL) lxsr;"c

+

t

o
t

T_t
I

--L
I

I

4

Gr sI *{ Crr (x-
T 9

3e')
l

Cut" t - G,Y3 fc
"1t1

?B y c*< gf
5

G{ "{ _ 6\.rl-

I
I Ic* r*

(-

c"*1

I

(

)

l

t---.- \

1

I

I

I

I



\
\L

6
I

\
1\

Ld;

l
L-- z

,](k)
tl

.\'' r(i' &'.+..

Grsrr"L

(x'o a') (-t'+

1='L,.+
1 L,

Ut.\ 'f 
.,+ \ ,e,;.,^1

dL\ )
o

A

I

-l L =J-*i'j -$.[t2.
.5'+rr'J a

?., xs{.'J-*'t flarsu!

r
f
t

t\

2itax co< ." (t - x) "l'* '

C

-.r 
ti 

k -[ax*a-[ -,^:D * .,.(on- at *^t e^

^\o' ) Y

T 
- *du.n'G( (.'[- "*)J'

{

I
)
c

I

C4-

r
d,* + -L i

na- J

0

(

I
I

a_a

I

L&

Lut[,rnr, - r", " f,,*,

IL\

C<ou -"*)+

t

G{
u ,f!-

^ ll
&Lvt,ict

Q cx,

iri.

'la- 2e

!

Cos * G"&"b-]L
{

q^,

.?a-

\
t x"i,a-t*t

L ?a"T

c

)tL/
\

)
_l

I

t-

l

I
j



I

I

l
L

I

I
L.

\

..(.i t[{.t+z

)

6
t.L

*lx,+
-le.'/ t I\ 

--7\{j
| " +tt).hJ K .-I

I
L-

\qlt )
U

t
D

k C . Tlr,stn"u,.

t_

"(

x)
4
tr

tt-

J,"

r
I

I

)
(-i

t"f 'r
Je
L/

L

I

^ t. -+L,\, [1" r,

\
C Tl*'r5r'ln 'l

s({+ ( t at t)

-t rlr
JDi'

["
,'t

L- a! ;'te-")

( r)-

f-
I
I
I

)
o

::. 
2

-{
€

'l
te

tL-
<* -fct)l-p

t I r zt
1--\ -: c
\ (+) J

L

J,*FL'(
8(s+D (d+

o

L.)

\
\

/

\

\

t

-l ./ -.L < _l_1
l,q+ ( tl_-

r

i

=W'u1€€*t s-ew
J'

@rh\



r-
L

I
I

I

)
\
U

(-

,}t i
J

>\ -1

I
_)

-{

-' - i

ri

L
I
I

I
I

\t
I

c I
l

-j,t )\ -t
J

.C

,.!+L+e

a)(.+e

/ -nLte

[^'+*')[ '*'+LL

1 /i1-
x,-+tl

)

- t'L. -:,t

+
e(::

.8

-e[.

nLA

(x'+a "X

x

er -J
e-

*

A

L

L
l--

.'t
q,

-t,4.

'' 
{

"+ t'
.1,

,l

-l

l1
L

R'+ o*2-

I
r(/.. I(€4aL G<b r

')G^.t- G\b6.,t- R)J^

(T\
\Vr@{vrn

Z
\.l-

t

O

tlt
L)

o

e cu&*,L G^ b (t-.K)'{,,( '

I

?",

t

\)
f 
a" (eL+ br - t,) {- C*t t"r - L'0 +t)l 4,"

1

l
t

-_)

+



lr

,:/ 
(').r ril\,( vil

(Ui-.3((u)-YJ't}

-^"(g3 - e 
ry(,) - yrr.) + L(Vi -

u(.d} [r*{ - xc:)-t

(vI a"' a

.i
i-

i1"'
i .-,

LtCJrl-/&t'tS

{i)

S:, L_ tu"-y

u),
-.-J

-2 I

f-. t

\
;,2 L( yl I

C

I

4U,bL,)--x

1,. $ f 
. zt

.)I

U

t,
lJ4

J

--4 L7*rr.1 L"f 
'

nn\
LD'+r/ [

i1 ,',1- st_-,{. tor*l cirn I:tletl,"ocl ,{c fva
I
1',
U

a(e<,lt
,( lv ;4u,^t;

-- 2

*U //ttt''tt y tr) ', \, U'(o) 
. l

.(*rL1
'(U"3 + t

LCe*rL.,

L \-l
il

,l

tr

q"kr\ l'T &xt
ftn
i1 .\

6(
,\

3&+\ .

d2-t I

6xx
*"+t

+ 3.<+
xt+ t

4

I

\
\
1 [x"*li= ei +3s-rl

sa+ t
v

.- b*L (
1

1

t'r L

2J +

j
3,i+ I

1

\
---"-,'2- , lL5 rl

I

t.t*

-'\ /Li

16,( ?

\mrya,)l



r) !
)i- + I

I

3 ('ei t -l {,tt'i i

rl -\ '\
)1 x-.+ t t

.t
"1 +.I ,;r'.-l I

n
r ir j- l''-. .+ (-'o"n D

A + 4 c:-t
- C +4C -= C

,an r
-)L=b

u'-')
\_ -e

x'lJ zxl* ro =

t-

t_,

-4
l-

8+D't
l\\
Yt =- '.)'

fl-(1t5 * \-,

g++D= o
* fi"+qD = L-

(

'+Qk'+t

= 2Cnu,tt zce<f --*e
= "icnxi- + t<r}k - l- t,eq' z t +B e( t

= s;-f, + 5cs{t -- ) c.-* 'F

(o

tt

 

ft ,l[^"u rt1l-

BD = f';
D'Cr

s'+ l

r
a 416?@-e >c(c)=c,/iO=i

:- - -A-
,5

-tL ; -S-_( L
3

+
)

;i'-y )' -_:.\ x

+

q

4-g

+

v(,l(

e
L

ff, 1i,. + 2)\ s
ct.t]

+ t-)

-re

f (t'J
u(,t : L(a!

t

I

..'--'l
r. I

)

l

1 l



L (*1 [.,'u t*4tJ i jl
.q r1

n,*i

/ r [, -l .\-l 2,,L\\l L6-',)(e tt); ' -"-:-'itl

n :,)_
( a.+t)

x
"t

l
!-*f -il r )^ -- , I Ie 'L 

\=rj

(*+ D'

.t /L(
\

.k re 't

..-

X=

Y.
L-
!

. (e tuu 4$" + r-r\3 c

4i(v
(;o,t r6t-)-Q,U'Cr1 .P

',3 + n'u{Vl o

*,x" r-( [-
r_ (93

tlUJ &qv=

7<'*x''
>8

'L_ .i-r 13
+J4

'+nO
.<>

Cer K

L
3

,^n

V

+
baX

t

I

)



7 r,;rt J,;,€ rur-,,{t C F , tl-;,-'' + o-\A Nbtrrlfil C,. t.,tu'
i

lf i.i'E fr',t

f ,.'
tl
Ltr r L.

f i _. r. c:
( 1. -' \ L/

/ \ (:;

,rt l
l

I

,-

L^ lt J t'{e 1'l,r /i r 1 r r-LiIt
I

ta

_rtO<.- :l C' 7:l':ln :l=d

k X er"v i[,a *ft 4d.! 7-l+-1
Ic(

tt
['

h
f.i )

qz)r{z 1 frr) Jz
-Ao C

C5+1,+-(82

c.qbs{.

Z--6. Z:-O 60 t-o' Z= @

o

_O GC

1

_f@)Az r 4tz) Jo

a 2c1(y + o.r

dj
O

':

c l-t*i,

,
\

irl

-'--

i



E.

E
r".*.
k:
s.
+:

5
s.

a
Fj
+E

E
3*e
*ic

E

I

G

,a, 
$

_ E,

,- I tls
i_:

1 .- I r,.'
- - I\1\

l,t(
L

C'

D.qags + e lzaf
c E l3o

'i(z lr( r
o

L-- ?'.1"2s 7a c7

i,ltt).tr
[ "V(

fihClu+ +t"
I,q-( cv+-L $=l'LnIV

t"0 {-

.f tzlCr

D'qsLt

,i'tz) Jz

to

z1\ IO

0^es 8 I

!' I ,
l
:

!,1''
I

I

1
I

I

I
I

I
-L_

,\,l\

t

)

l.
r,r)

r



Ce, fC6 Li
!\rfl-l -tri-i"f,r.ti 4 .t \o

I
^l

I u t tr-l

A

/+^

(cir-^**'',rtr

Lr\ tDD r)-

LL irarq-

Icot' \"t6''i; I

-)
L lvLi-Z t\ t\

t,

.Yi i

rcl [r'5 'f(t".r-Lt Tti t^c {]i

'"f '..t',' '.1,, :* {

,uY llr1ri t*i;L ;t

b\ur Rstt '^"*{ ff's1)'

MEudue't Rt 8c'

frn,'t[to" fu G3

Y ^*,-u<
-ll -r.' tt,rJ. <^

ct ^,cl 
('i)

Rai fffw;
rcfurae:l

[, t)*c
I

&tt'tt* L^ Nr<'t'ur"t

. h-[t^@L 7' ,h fi<-r *lm*
L,%&t

"f

(..^J'hutu- l''lr..r-n ?t";v ,*^.{ iO /r -l-'

Rr gr., ur"iLt' 'r-ln'k? N"ff* of, 1t,0 \,^lot'k ral

AC
.1-* 6 N= [Dcc

)t-J'

.4-l . - -i-ltz\h 1

trt X

r
ri aBSY .,a,

r\t )4=6e ->
r3-;fr +
^-- Lr Z:

(-" ,t zy. <.c \)

{

Z: qg-+C : -c Ll

F-
J

--1o :| 2-- DLl
5

c c

F

al

.ltzl "La +
.-ltz)Je

-c,rl o 0.1

H.\'-)

aO

l\ .

\rt

'!

A

nvd-

r"



f ,\gqtJ =1 (- t(\(l

C 3\ C:E

X=So -) 7

P [z >r)
cl

J
?

4'lz)'t z @

,/

eE J:l'tzl '"(t
-j'(t )&*

L

l

torc f o,o{a8
8 CD"& '

i \.\etki'l-i rn''l'^o{'n h'trutt L'rc i"fx' v'Q Q:i''
- ) 

V^. I'\\' q>L 
,'.] I

t(x > r0

,rr r'i.l a',Ci:

' ilc, B

g atl,

rlt

l\ )

* ::'1 0 .- ,)-8r:,
\

o) iC
C

- f,tf

c'tl )
t,')

f c2

CI

c.S 0 E++>

C'D z2-K ea

-f

I.T

tctc * c o 
}__l,Ur r ,X

') P[^ < et
X =bL =>

*C

;v)&" ,f t*)Az

G\-vc*_-{ -Yr:- t

1) i *t .^
C CUf'f' I'

I:,LJ 112--
a 66c

0.9 c " 4lqL

E . Dtri: K

I



I
L

TI\-fi
t,
i

/r t X F.ly ls "'-;
t

2C)

P(- e.z+ x 4c t)

x1 ICD

{:')g ) :Z

f (re:

P\\J

?u- l'oc )c
tJ

I

-2c

2C'
+ .. *C,2-.X-tO4 ) Z._ tC,4- l'

\/^Cr 2

.v c c113+ cclcl j'

oD.

e

4[z>J z

c t58e

l

zC

r
a j -f (z)lz '+

L
(
\



+ .(ettri'1t'. -\clL6' iLtt.-'i 'i.i lr.''''r:lini 't:'t" 
'i

i Ci, 1 t{er v ' t c-' L,o ',
U

, (D'+40+=):t '(r'
U

,"f iO = c v'io ) '= ::
UJ

1*L t

It-Ir/

+
h

+'(

I
i

B'+ tlt+S

5-

x3+ 4x'+-Ss
C

s(s'-+ k*),

.\(,<'4{'+

Y1
V

*

L(y,, i +- +t(U I151(''d1 = L(q3

,, (dl * AU(')l U' 
t.) t- +('r- ('4) -V(4) *t t (7 3 = 7v

.s't\UJ * ** t-(Ui + 5 -(33 -sls

r(f} $'* a*-r e) : t/o

? =ri

,1:n3

\

)

I

2+\L
I

I

F+,
N

e t I

-)f o l-
: g ,!.)JN'u

I

dl"l d.rl1 Ly )

gotr 1

1

I
t

I
l

?



F

'iX .i 'i {t
-t- -

i
i-

ie.
L)

ir

rLL')(.. {

1

t
I
I

,{t
X

ot
r1^blt

(t'l;
-a

o.' 1ki

I,

\.

(

(

- ):Le
;

_ >'x*e

a +

\

A

*-'

|.-r.<t?rx - 
(i'q" 

*}

L1

lau.?,.^+h"]: I
I

-/

c)

(^

- )l \.,

-,le i-Lt- r\

f

tr-j

- )X
€ 69\'r' r\

r
L

o*-2,V c [s_ _Xg &l++.1- rr
Aq G< t- -we @I

(

6\ts-2 t

s

-\

(
I

(*
Z

-)te
-* {, (\

) - ,Qc s*+utr{ G3t

'+

-(

(.,

q

(

\---



< e [rr-r it' otl ) yl

J

c)
p-l"-.

,,.. C

.rf tft. e'.
l. 4r\i;')= 

t

r,J"., c\ 'H
4,,

.L)""'-'t-

L(f"3 i
\+ q r(,,11 :::

t
L..

-s'L(V3 -,\t,1 i")- J'(") 
+ 1 r-(',13 = *'

A -f q 
'<-'l_\,su>aVl - i

r(yl {.*+q) -^- A =

l(y j [x'* rl -
E 

t-r- 
|

,.Lr t.x -r- I

*+t
+.< -r Ali

+ a\

t1b.\
|*+l L'*7

f-(z-; -+- 4" L
\ <'*1J

(x"+i)

I x't )\,<'+')

4x PB
Lr1

& -ff

F.*Pr(

t A..3.. gt I 94"i

+ cgr2
{'*1

t +41 {cs+ | (4+t')

+1ts + Ce3+ D^'t L* +D.
QB+D :\"

-qD+D=l
- 8D = I

)r'

A

I

At-t = D

'*='-L
A--c

B+D 5 ", \
b ='-l) \

B=t/s

qA 4L =o
- c11+C = D

-'Zc' -- 
C

c--*C l*

t^(#j (#]
2"8"k

I
I

I L+

+ a*z) + A
ff= 

rL L

*ir"-,zt
r6,

2

._]- x.r"P*S"t -, I 4.tab +- G<st -f!*r."?st
.3Yr=

r3
x*frr*

-

Ei

\

t

I
I

I

\

I

I



i,i[\t.' I

"l [' r / t

, ._r.d

-L xrf. 9/ 4. 
'\ | ,., ,\ ^ z-./,-a \ r 

i:

T '>auL-(. , )'+ i!tL\r(r" G^.<{. + 5^t..1*),/ 2\

f .< +

l:

+ A

:

8 21 '3

3 -pl e (rA

,1
&\= Ll - 8A

BA - -Lo 
{l

f) -- *rnl,r,

xot\J'!- ;, l;,plnce
Ut

%
.l{L ,ty _ dr.4-rLF ,Lr v

-c:l'- ' 
12_

I
,*'

+ -- L

& (iJuu" g[o)= t, o'f:)= ytrto), z

rl lf ; 
%
U

:o
OV

Y

(h"

L(tr3

+

+{ t1ff'\=- L<y3- lr{y9;-o

*A - *r'(9 *il'lt, + 'V"11\-'ffir)-y"'D-
3

1"
U

I

I



-setql-Li x'L{t1,* -i t'(,VJ'z o (,U'' ' t''i'

,-
.-"' -+ t i + 

".

i.

I

i

:

:

:

{

I

I

I

i

I
t

!

;

'{t,l

L{y i =

t dUJ.

',j
i

.,r,' I t'fr.1.i i

)
oi

,: l) t .1 . /5 -t.l ,S

,o-'' .+- /1<-+- (-

n' (*+ f- v (x -r i)
x'+\4t {r

Lt
U

B+c

-+s
-b

.,
L

I"+ s+{

b- r)tx*D

+

E"')

te

fs
\-

c4- + L-
8+\ '.a -\

L 
"')[c- 

r)k+')

.g'+ 4<+9 :-

-d+ Qs+(-_ :'-

[ =' A-L

l=A +B +?

A-z$-
n t@r :

.p/: tf

p_A

3+>

n (* - \)( *t D + ts tso')}'r z) 1 c (ei* iX(: t)'

4(x' + t-D + tsf'f+ 3x'+t* c [t'- r)'

A *+ 38. 4

-t+38 =- cJ

3p, =- (-
v-w

*f
)/^

5

.*2L
e-Is

+>B- r

J D BrV t:

i,,
-6-5

-+o t'{

a :- 4B+o
c -*v-qB
a,-:-l+\_. - I \

l/"t>

+

)
:-

r-
LrI

-- 
|x+l) (*d /:-\

\x"i-zJ

I" et + Y,
+ 'lz.- ets* 4s

t
5 e +

tr

Y

2-t

3

Y

l
I

I



i.'l t , r
{'.

r : I ';1
;

. \i

J" Ii*-
it
dJ 'I

!.i- i

+"' 
* 

hl'-, 
.'+$ -4 3i hf ' ' "r lr' ) ''( 

i'{irr'': 
;

'il/ "'1- il'y"1 t,r,{U'"'* 4rtVJ - 
"'{

r (g 2r -o'.[b) - s y'b) - U"fu) 
r

+ +tuLi[3 -U,.)) -:Ara63

;

(yi ar.q[o) -+ s'(")u- \, t 
,U

Ck.(et.rsr"t;.u\_

L&L

Ce*

(r3 - x\t)* g {. rq) -(-,3+) * *r(y}+ "e,): tI +
lsr(.dJ- )) -q((.J.3 : f,t

^t-l

4

C.." D'+ 1

Ar - r:r (*-, =-.qL:[ 11 * -t 3+ 1 S -lq-'+
r(ff 1 i ,r'- .*n+ ga * O) *.s\*ox u'q

t1^ ) t
.u) t

L.

j-,

1lt

I
A

A
{-;
6 2

I *r)"++
L

xL

2
rqR-c* - -A+

r)
{'fJ

t' 
nt.f \
'*:SLLl

[G-D'+rad.r r,;;
,--

+ & - ?-cz-l I
6 - r) tx'+ G,

6)
bl, t c-

(x-r) [<

..s"'- li px - I I . A[*' t4) -t-(Bu-, ) ( u- ,)

I-: AfB'
-2s,: ts-tC-

"*+)
\,A\

( c"*tt).<*)

LA

{
,I

C*<q*lo+^ t t

r itr
- t -i

1

l

4
L>

. ),r:)'l

il



Y4"-

\{
.-1 . l. f4 - i" "r ri

't ")-]}

!*i
. i t"^&

i

I
L

lA a- --.( 
I

Ir
i\

I .\- |

7

- \tot + BY (c <21J- l\*hzY:-- ----\071

t
I

I

SttLni,l I
^rri

i I lt \-S i -r J.

i

C-rLrAr^
l5G A r B-<t c + Dx +tr

'"g-r) k "+q)(f- )4+9 A- t 1'ttt -<u* >z+-s

1\t , n I it:- r..3 t,]i"-* [r'r:) + (gr*O(.Ca( t ls-5) * (Dutr) &+.-rs- s' f)

R-) C ='- &A -qg *4t *t{Drt-icl

tvnt{ ->}}6 c toA -sL- 4e

1

\
)



Qa,munaa

K,a.e,t^* a-& tufuai**" Ir,t, I
I-{
l
ll
v

fu" '^ ^M

s

I

Y'rr

,) )

11

).!
tLl rl



VI



{)

tt

1, ,



.r

f't ^]

ii

t^

I

I

I

I

,, !r'n - t

&L+.' S' ,i
F', , l-

d.

!

I

tLl

!

I
t.

'l

t

?
{ i

tL..



z x,.,<t t g-l tlv

x"

f".b *'= 
V

xLo =

dtl,

I "1r,
,rf

i-

I

Ll e tu.t., { t vlt:

rl

trin' -i,, - l,.rior-ra -t 
F . I

,1, rut

i.r. r I C

r
I i il

'^- C.
N

C

,Lrr

ffi
tue

>

I

* l('-v)
\)lio

(,., ,l
V,

(r- ?)
{

q- I
C

K

2

4 )=-l- P,z

B [*,

)
rlre

1 -x-

)

0= n-l r
('-*) Jxj;

ft

;-=17 
nr ^ -Q &ur

Zicttx- - t 4

YAx =1.!L

q[tfi

e
, ,v, , -rff

/-
4Lt

_l

V

0

,0r
7J

-rl

0-y/)
u

; " \"3 {rl ,q,
,1,

ol,

,LV

i

I

t

r
I

I

,?l
;)



I r/,, - I

.('r- ,J.)' ' .tI-\

\ /l
.-\

i
i

-t
. i.' .-r-
i\,-K i

B( *,

'l.t |'
Ij

\,/

Y,l

.VBIr
t2 [,,

tl\t-)

Vtt- | Y',-l
( +)O Io-*) &t* 2

fi *r"r'-/ a,)lr)^r?,(

,n) : ,/ -\tr' x/
l

t\
I

I

)
o

l\'l -
'x

Jf+tuL 1 +g
-------*=\- -1/"\-

,W= +
,l)
,l

l.L=) iv
rJ

i
I rr-l fJl -

t
I rw))\. o'-//

J^t? (

'n-l r)- ]

a

i'

fr tr*

a

)

n- {

b
t'fr * I

q
t

.+l

I
l.}"'-l(r*,0 (,-7 h-l

){tr
*f -t.-1"+l* A - \

D(_

u)

1



)^q T

--1ti K-

,1 .1(v

l)

(P*

lr
f k i. I . .i ,r''tt

fi; -

r

l

Y\
a\(';x ,

.+

,', ,

!'r'. I ', ',- !

I
l',

!

,-L('
.t

a . -- ",
( i . I 'r' / l'.Y )

L1+yM
r)

*(
q.l !

I

aI

An,,.\ 
,\' ,,fr[*,,^) = 1O^

x) r-'d)
n1. \

ntsl

(
t

,a)
-t'

,x

;, 1dc
C"

,{,, ot1

(x

B[,-,'t
l^',\--'[)_, 1

.1 dl )<- &

nl'-I
x-

rn-

{.)
trL('r'+

trl 't \-r

+rD
c

&

a-(-

.LL

CL

Ct*-

rr]
t.

L
CL

I

Ax

t

x

a_

i. i
O JL-r

(**'
aun

nt- l

+n - {n *r'L
&

I

,

(a +eT

Al r.rf-l .,rf - I
"CL4

-rn-h4l
A-

U

L,
lo+

tr

r
?



()4

t il

i 1\._ l.Y .+ / iI f-,,r ) "\''-/
o

.l {)

rn*
x*

t-

(i'0,i,,'

:)

ol

t

(\
Ct ''.9*"

;'r''
t'.
I

I

0

,h

li {t-( t-L.

(Y
r-rt -_. /

c,L.t
-/l \(.<- Bl*,^ )

C+ *.9*'*'

l-v ,ttt .-[ ,L
)

{9 vn- )

}(_ 1", -rL^l \
aL t5l/v1 ,n )

[r. *^)*

('x-+<,f"

t(a+)

-i ,\

*_>
r

J
o

2L r-x) n l.'l"-,r B ("r , ,1)rrt -l

q.'('+^)"''

t

?L:

(

)
(./

d)

'(, - $-'ln

l/a L.

t.r-t.F.\LttL
-\

P +tt
<L1,t-

,L+^ t .r

oQ,* It+.i r\+l t( a -+r

--rg -1a- .t :o
t .f IL

c,l_L

C* *.f '
ft[a *,] dtd.,x-

[t*O ,2_

l

<*-

l-

j
I

L _t



t'
i

r \l i'\ t.- el
: I .- I

,"i

t

,-

.yr- l'

x

n-- I

n l^-l {)

'rj

t

(,

rYl- ,r _lq"
r-1 ,'r\ { *a. n,'lt -

(t +o;*'' l

o

n._i rn-
I

rr -l.a
i \.H\

(t oo)" -'t '+t1

, ,f rl'' , ,r) = 
^'1( 

r +c.f
rvll-l ^ ,.'{\ f

1 (r-r) ,Lc
I r ^.v)) -l ,"1

[t'ta t

t'
I )

U

?ut t=X
,1y = 6Lt

)

) o
It+"; r rn.l-lri

I X+a)

qBt t/vl

(

t-)*

f\\I \

i r,w,ry =

M^l r .n-l
^ 

f l--t)-\./

,^)
,'q-l n-

W tbf*fu,ne{p
IL' t,fr.*

l'n-\ [),,1L C^,x

t aag'n 
+n

rt', - | i)x cuL
nn-t f,x- ' dt\

(

(r+ x)rn+n
-+

(i-+-9{*"r

f}(

t

)

ir
1't ,\

I

D(

{+^ (i +^;
4

y+x

t'Llf- r

DLl

tut lL

ur

+ x-

C fr

,] &,

,f

J

v
._--€-



11 .

l'; i
I

i: -i+',
i

.--.\

J&"

1r '

r., ^ rc'f /\(lri v[-
- l)/ \ ),L,

f+

v',t1* l"lL tl"1

.+1 l,)

,c

'i-r''r

rq.J_r)

il ',tr/u )

-./

I

c)

il

o

+

+

t

x

b

rrt+ I

+v^. - il' -

- ^wl-l-
(t1 * t;

V\-

.+11

d.,,
U

(u*
')'.n

I
n-l n

atr
( \v(+ ^'l)

P^rf

-,-t fi*

Ir
I -i-

D t,, ,

?:*
E)

a
('t +x| -J-Vl

f}..

rq -1 -+

n

V-"'-L o
y1 -Ix

[r*r)* }1'
Prt*,0 \r

I
I

(
I

I

{

I

)

I

t
I

I

,!-rl

l

/

Jrl

I

j

*ff

!



tr

to

t.r. l i -a \ \ l.t' l' I &.r"rhn{ v'fr
(l

i'.. _ , ,.,,'i .l'f '
-"tf a

l4-

r
,\

-1"t'* \ao\1

tfon tr/

I,I \:t .-).- /jI, :\(,(" 
-i 

[]j,j. i:11 r-,1t y4

,t1 I ({, i) J 
,,, ,.. L'.-",, "\

r .,l'
l-tr_> t, 1-r (Lr1 lrrh \tJ

r.t I a

/.t

-[ ,r.o\ t -t["

f, J 't'oL J

L\4r.r)\
LJ

\*,, - \r^rr^\o"' ru.."\t1,.,

L [, ,+ )\ ,*..,\ &

r (- "1- ( tr ) J l

q -l[, d.,,.i Lu -{ Fr

it"'J

t"t
o._l

u.J d,

-'l' o o
t I"\u \f, k^or- oLt

t,.n! \^l u.o-\

{ul"r\o, - [^o-",.p,,^; [:.-,

o
t {1"

ol
\rlff\ I

-r?1h4 ,q":J"! t"1
- Lo,* F^,

"f 1.^,,

-{t j';' t'*-' -{('l ) -8^r'-+

.,,1- ',(' ' fl"t' t1'c't I ra

+ f =*
{ .o '' I

\",-,

-et
L
-S

T

() t,

lpnrS
1

"x
)

\ '1'o
tf,

\_lJ

-E*

-roe;o4(

J r\,\
{)

I L

o
,c

J1

()
I
a K)

g

*9

r-f ts-^\\o
\.n /t)

D

I8_-

E9-- \ \3
t/) E>O

o( c'

a

f ^- 
u\,r+ J+

d
(_

Dl
c{ L. t

t
o{

\ (

a
t-
JL
o

,a
/tb

ti
i/

l8

l(s-")J+
')

t

-o c
a, .-g
-- / c -orIJ

I--:a I

s:o,
S -\'ot

ln .-\- i >-c^ J )

)

J.
\^{

t1\ 'l
\

..(tc.
,c

t - o+)
le ti

lrI_ ,^r\ - r,:
,1

-7-

)

;-l



'+f,r'';l - /
p

| { (q-a) I\,. /o

- (c- ct\

-1 re -a1

- t fs+r)
J{

a

()

(; t tsr^))

_ [r*a)

^/
J-

t

I

I o ( , t r)
-_-/ ( c1* )

\ I
.(-a

*-rO -a
s9t c. >

r-l
.s1a l

tq
)^r(-(^

I
I

v

)

I 1

r\
---\--2\,g -- au

\ *. f,ol (.. . co(

lg -((vo) -t('ra)
d-f t a

A^

t \

- ,{ h^{
,o

(
\

o

-t
t

I

E1

L

I
-A

?
'1,.

e_ J-{

'lt
le

c)

€.
(

7-

(

- r-sl , I=- in-'''{ .[.{
.)

.[r ]

-t(s-^

-(.s-a)
)"" + t

-t (e 1a)
)

()

D

.- [s ta)
I oll + o

-|rr-c,.) +t$t^\

\ * -\- 
'')

(l-a) (*o 
J

\ [st/..+ r-l--)'l-/- | 
.*-o'

g

"T ^)-5 -ur.

\
I \\ L \sp,.t^* \ q

<'-

I
I

crl
{_.h

'tr. --]
c.1'\

q-. f
\

I
t

l
it,

5
G 2-at

d-l'

t I
I

J

{;



lr+a)
ef

.- s-[

-.9

9-

L
(i

I

ot)

tt + ,
1' fcrD

,o

D

*J
Q-

r+,

e
i
I

I
t

a.

(^o + l-1-t'tfs
tl

4
-l

{l

J

-\s
,o

-b
e.

o

-t

4..)\
=-O

) =v-

{q

q l,n^t o l

J.- - ,r". b". Ln+ ol
o. lvr rr h^Yr b*'bt

I

t

# a\ *,Ir,' A^ b-d- G tos
I t- ,?.^ l^^tl'X t rv l\tt ' ') ^

oJ +hY

o\\
;e-

a>t ii

i
I ,q;"^* ^) tet d.',.{ d+

\ =l
D

('

5t

[s "t^,Ja>

\

t
\q

aXos

- s.Lo) ata,l
a.

ffia>
hUru a') o

k L\

^ql -+
-e-

<..<--

E'-tcP

-\ i o r o)

-s *,.o-t ; o' /*'n"-j 
1

f ,,\ rlf
J o .' toso-'t

o

uf,l a t
&

I
t

I 1- o tr) + o )
g2toP

o\S'f^l
r {1 ,'-\t- 

\ lr:,-r-":1 !
,r5\tl'

:̂ - \V1r -i L\

I

I



b p\o efir+r\ .-f rq)

__1 S> p
J

)

o
5

"o^o.{

L- l,i,-^ \"r.{

-1,
8-o.

-\ , 3)-1
( \o"

q q)O
( \a'
q r 3>Q

.(L 
^>

( 'to..'
r Jso

g)
---a).-

h\ s>o
<,n+'

(Gr / !)oatt.-\

r -ur- -Lc,.

x r h.7)C1

^fl"o g^ - .i \ 6

ft ^f' {\re *Jl,
- J n t,.') b+. \7 l

r t'\
t-r \

3>41."*\

.IE

c=
G,, 

=
S>9_l_

(>

5

L

L

t-t

r L

L
t

I

t

-ae

t\
*\

\

)

:

&

q

L t \
**^{ (

I

L tr^! ned

t L*"\ " +$

G -tr

t*'\^*\ S 1 lsO

(^
o
\

,o
\ "l ^u"-L

I

6

I

I

t\
q.



\ = 9(o1p) \ +b1 c.rB

f,'n tarngc^-r
l

},;,i(h .<,)d ri /, 1 l/,
rf
t,a,,1

U

f\, V

,I

\'-,. rl

dq

,C

L)

.l ,

=)

R

z) t u_a)

-)

-1

J-r xr 1

./l

I

9l b

lo1 1(+b) )

+
a- [

X

c_

,o

( fr- a) (s4 c\) ( c,. h) lqr
4

)

v lb ,-rli(:4 lrti v;^x
)

( to1 rita)
_9

( rt r'.)

1etrr.1

"1

I,C
/,

(* 
"r

5

I c
3

"=) l+ \ \
)

2) \{ \

&-; xc tb
s t r"{)

+ c

t-
0t.\

-t \\ )

\

\r: qS

z

::> *r\
(.
_)

1s tl

,a::r I \ -t I

-$ tr)

Js

\
)( + br

\/
x\
7,t

S"{cr1

I

t
\

\ \1 L

I

-z\ \t \
.s-) ,() T rluqls!\

)'rto./
t+.b \
, *^)"i

L I
t

ttp\
4

I
J--

3
l

q
i

1

L1

I

I

,l ,1\
\\-,\

}
:

,1

ibt al} )

;lt- al -; 
)

rr (b.r^):t

I

I

"lgl^\
'y\l_t/

I

I



t

;

c)Y)

fr^A 
-1

{q.'

L

ht \ 11,{pi, f vY
I
I \r'r! .{ r<,')

q\ til(.r \I tr,,)-\i*-@r\li, \=| ,{ , , ., ,l (

,(l

f'fr.'l(d,'l
5

(r,

-cA
?;,
I'ct q

"o

I
L

'l

i,
{ trt

-t rt

\

b{

\

a

-) 1

\̂
L

I +i,,r i
-(i

-- fYr.,,rl

\
l

e

If

t

-{ ({\

,"1'",.r 1

{

q
-._;l---

g rtar

5

--f ,t)

q

d"v f."^ (*)

l.,--\(

)n

IJ

.l
C{ l.) (e \q\/

Tffrn -

vT1 '( J
C 

\
q
CX L {*

- a\
e

1
\

. cr

.-h

= -cd\ ', I y";

t_
- bt- tt, L -fl u)&q

4 ttl t
I
)

-"t -ll
e -aL

.a-

I

.( ta
I

-qt b

^l , lvtb.A =)
b- q

{

I s t..) ft. tb) ( r tr,) tstb)

r<)

] t^.' L b- a J.r
( tt")(rtI)

_l- d,

f,(r *) ( st b)

t
d

I
I

t
^-r*t\\

(_

b\
e_

l

Y1

-['4/
_)

.A +1)
i\[ra " \
\>i -..., --[ f, o,L.'^.* 'i q1.L\n], [(+c. (gtt )

{



(r

q
Ol

L 1i'*,.^\'[J
{: 4lrt ln r.^ \ -1 'l t ,'t

ds

(\

C 1ar'

r{ u\l tt\\ 
^1

') -
{' 1,, )

.,1{b -\t 1\,nt, ,i.,'rll.,^}11

f * f,i,;)(r

: _ &a

.l

aJ-dt

t

(. ***f r ,)
,, el l. ,: ) l' ')

r

(Cr,,'y1
- r\
+ Ve. )('+ r2

q
D(l'*'r'3:l

i- ?".

( l ro'\ry \

&a

(.f l ^-13, ' ,A .lx* I ,t)
Jttt-- Q''

&J
L {

bb.e_
-l

\{

t 1,.

q- Z

L tr,
t\

11

[ ,t},

.)

1

s-1i11
-.-<_d s)

(^\

)

t

ra

( s- ))v
\

\

t\L

r

J' f +r I:;' { !:i1' )

J f-& -l
-a-a I (*^)rl



tra

I .o.

\a (. \-\

\tV
l)

14 ,.r \ \r1\t,o\^-.., t'l (

' 11.u,,

"'1 ' i-f rn\

't -lt I r\(") p

I
L

A \:t r..l
J' ' J

I

tib) I1
1(r.'i),{

,l ! "

-1 t')

-1 /"\h \

Jq -l r-r ) .,o -\ {hr-.'Y.rrr)O{\

{*)

\

;\' \ r'

\r.;L-',

u'^^1\\

-tr..\ - c\

q'r d

t'Mu\\Yf

I.' (

'1
hl L

4 .-(.
v{4

OC

.*'(

q

(. -t o?

+

q r,.t)

I ,)' -d---

\ e,)
c. -

d
t

))

cr 1(
[, \

3-{i- l

q-V-

A e* a)-

L- [+ (*'{r,..-n'\\\r)
a

[*'{

'1L,,

J
s"r 4,

I
11-
e-t Q

1 ,f"\ )

Jrr) St I

\
l-

C,i*-r bnrn*\H1\f

L,,,Li+ u,".*

.** r

ct+ i

+
C

I\ d stl(
).!

kr\ t- s,+r -a?-&j

t-')
SLt) I

d

I
!

(

+

t i'r- ...}

(



L I t t,i\\ )\

,
(

\

I

(r.'l+rQr)1r )

( r, ?) (r'-**a
t)(l\'{ q\tZ

)

I| ,. , . ').

I
L

fr

tl\

(,1') &

o

)

) (r tr ,'1

5 t cosl r) ti)t tT'Ilrt h
I .r\-r r> P{ M ;'

/^ ,^ l,/ 1 r,^,/- .^ t-

-t-q
el

ot
r{

\
(

'-((l -r.)

l r^
tA

-{ r.)

.rtr L IJ t+r] f r,) '"J 1lt)'

{ (

c) /71

-{t"{. L. t

t 1
1
J

- q(

-- at9

ta-X

)(

fr^a I [:lr)]

u1 ,(c

ot,n-.., ' 1(l\-\ t

laco Ko,"- \h^\ L[ ; t'rt

,*J rl #"1
*tf*o' tn) 

,

\ ; r I
1

s- \

.fl

Lflur\ -{ r.)
_ a"L
e-X

(-J
j

1rt\ ,.-,*,-. f{ - .,\ -\

+ t\)

0,\

I
q .-u5

a- 1\
sat \

L [1 tn\]

6,\

I
L

Lo,l.{-rft) ,{'n/l

{r'1
' a_)

LIr1h\ t*-o

t_Y o
J

{l
I

1
t{ \\ -Tl

e
l--
i , , ,'r-i i 'r (

1 )

I

I

i

I

t

I

I
I
I
I
t

t
i
i
I

I
I
I
i
I
I

I
l

l

;
i.ii'i

I
1,:
i:1

, ;,:{
:. j,,.,;:l

:!{
.nr.I

':.:-l!

,l 'l
i*

.'l J':::
Il

I

I
i

I



.rr)

rf +r)

Cr r+t5t ti{ ol

(h
L

1-{ rrr\ , -{ t ,,) \\rt" I I 1', \!. L -l t'/,,)

.\

'l .{ rr \ A{ , It')

-1

q I
\ iri,-\ ,1 / j

,r.. -{ (n,\

L,r-',){ K.,,.... \h.^\ I \{t,r\1
d-r

I
()

o{)

"] t(^r \Ii

l- '1 t. q/^

IL/

x\t I a

1,, '"*t\

qO

a-

1\
a7 .-5.

+, 1
O

d
.^\ r\

.,.. d't >

:r1

P*\

2

A^n

)i

-I(/\-=)

-{ r-1. d^

i -^ (-x\

)t -fr*1 . d'-
IJ

pu\ q =*
,-h,- = dl

/C-1.1,.\

+ l, '1'u\r\
L,I

)
, \ 4 ,,^o\

/L.

J S1 LIrJto\

ot ] (aq)

J n)\\) +"-\'l
( r-.>-) f \+u) t."; \

Is-?) (\+q 1
)

L t'+ t{\\l

0

1
t

trAtr;)

*\ aQ
',|, t uun L

(

4..* i\

I

t-b,onq
r f' 

'T"L"'

-+ L i1a)

, c^L(.1

,l ?
1\

ILL4t>r) =J3
-rl

=llJl

vt

, rl-.
--\ I (e'+

./ , I ---,+.-

*\
a

I

, )\,z +n

,r
l-"'-'a

1>a
-h

1

1

-'!
i
!
i

!r)
- f. (.\s(.{ri.

' f ^ i:

lb

lrl

6c *.v, )rp x, /

?y\ I

)

\



B it'(.
(l

\
\

r^q

I
^L;\ \l

1\

l[,1i1., r.rn

1

/

z/.
{

i ,.x, -\
+( r to'1 )

{-\ ..9\ I r,t.)
(r-ltt, t 2 11 2

I

:{( (.trr 2

&q .\

'1

t
to1'l .I

\ It *)
("t q

p, -\\"r l\r^," t--.{T I

S-z
{

'r'1
r'\

Q \-o\
\

4 t.)

)

(-r
(r ,?

..{

.{ \,

q [l^o\
e- L1\{ t

d.>-l . -,rt \

*rr

,.\ it

: -\ (
)t

&q I
L.

q ^frrr^f\

H *r\ = )rt-' {*.r] . ,.,,r-.1 \
=JL L 

z#n c{ i &Y"t \
I-7Tr(

Us-zPtrr

t

\ +

-4 f
I

I

I

,) lts-rt* rC

_\ o(s-*+lo
( c.-rPi sTt",ft

^? - \2 !+" +

( g-q\ trq) ( *- u r+ s) [ ].rrtro\l]urt

tl--
p

t
),t
L * -\)\1 ) ^"t \

a( \ - Ltl t 1*1 )

+ u"^l-J UD(

)('

:

\l
t r-r?+1 l



tr,

,b!

)

N
-.t:\ t"

_-( tr -a\

5+lW 1 I l..l
f/'y"r'

'[t t-t oP .f- r.t [ "' )

,t\

' I rt) ([',r.'"',,r,1
(' 

- l',c"r,l^ Lor'l tBot
/+r

1\ u- \
{Lt@

U

\aXl.

Ji+r
\

.(tt)

L

\
4 :1 t') -l ,+

| "" -t l^iq' - 1 \*'r '')

( \- r,.

i'; ') (t rt 11

d{

).

)

L l, f^{ q(\)\ I )

L l\
o

ft

)o

t;
oO ul u'] -{ ,u 

'

J -9r^ a (""^\

-{ (. -,\ =tr 1 
n^+ +{ (* t

,. f, tr
^X*{\

h f"t iL:$:^U

"I t-*.rt]
1t

q 1

L. Jp

\
l/

-\v

*fI-; t s

I

e.t
t'--.]j

+x
?t Ftu )

- lLr,ur,
o/-

(.e-,\(tq-rio.r)

h.(v
-,\\ q( \' t\-,1 )

- {rkt

LLJ\ "it\

A1d

(.-r) tf-qEt(J
a I !\.

i f"{ turr')
I
!,
', 1

)

i )-_t
,'2- ,

\+Q\\)
----____:_.._

(-i

-tisl.4'
ir,,i

,t\ ,n

l- i ,;i.# k ,o, i'i1



\ - bn
(_ r.( o--- t )

(2 t
-!,{T

L

s't\
,f t"*b,, rtr 

.}r

av

1

r'l

'>)

v

d

[' *l
- sfr

*tv?
1.,,

- L, ,,,r1.,,,

o 4)1,

J-r
,.() { l ! {

(1

-olo(
-?<t

-bi
a

- .x"t., {
.L

- 
(.^)< \

o

( -o -t-,r) -l--- (-o- r)

-sirz

- 5 (s-t
e.-

,g)t I

fr'!"olJ+

-+ [,r--- r) At
L,

<2 -t- |

€

___,1_

3-t1
t

.Tr
-t

@ {
a-

)r +-bt
e-

- t ts-t)(- {=( t
_p (r -r)

- [ s - t)

6

lg

.\
f L (-\)

. - + [E-'\
a-

()
Iq

{

-\ 4- +
- [(- q

g) q [. -')
.) ) L+ o ) -l-

- q (r *?')

a,

I tr-->)-I
-t)

4 - e [r-t
(- + --L-

t<-i \

)

- ts -r) G-)

)

t

l
I

+



\?. L-
\

g,{ it \
\ J tr)

t';
fr"!'.rxl

l.r, ((.rJ - 
i

f ''
t

1{*
fr

-b-olI

+l

0 t-\ r I

,{')

r"Y Ctt -( r \ttrr 1

(l-l 1n

1 : sr''

e' { rr\ o/1t4

(] .c\
d

r{
(

q

4

t Lo:, K^r- *\["^\ q L [; i*r\ -f r-tt ) t

q

r-l

-b

a\

TT

-b
e-

a r,yn{ 
t-

if

'z)

D -r{

e

r)

lu
- ,-r1

+{
'a

g-e- ,-l

o
d4

1J

(-

| 
;"

,s

-5
.L

Ia f, I
'l

+q

il

_1 1

-9
")

4

r- otlo
t,

-2) t.

-b+ (_
-C-v

-q e.) 5
!5

,o

/
(f

o

{D+

S

+.9
65

-t
@ \b.{ I J+t J{-

,o
o -ut-lel(-bl1

l0- t

-=-

^o./Y\ va

-r
r"atlnrrt-) + o

cl
---6 rt

e-
- 5ir ;l to

\ r'r++\^
\

51T

j ,t *y.,+di +
;)

,CI1
f o "!., d--tt-

i 1o .t Po j ,- 'rrl-
{r

I

t

C,



i
I

I
t)

t/
{ ^}},-\ J I

't -% .I\

-) _1
)

='

q

<,)+ ? (
.)

!',t I

\

r s * +E

\f .B ()tl^r)

-)ottr?-
(?rr)(f+ro)

1l). L t (+1+'f!
&S\ I -L\+ a{)r \

"t
r-l

)
t
t

+& { \ L tr}:)L

v qt

\

t-\o'1

.5
-S

q\A

\ l'Yr
-t

-tt +

4 ql
__-_--__Yu+l
5

n

\\. LttY+-t

L [t'\

-t '.1 *_l,gI

=r

&. 4\

(

+ +
.a' *'

t3

3

>)
')-&q + qs v-r5

tlz

"q I v t
)--t' \ + ,\r\

+

+
1,\\

>{ \\r
+

+

s
*3

_1+&q
----z
(-

eq

Ir

Gt,
9/r

5

n2v
g

zl -t-Ji\.+

P)

e9

s''

s iz-

\

\



14

,tq

J

L

I
t-

-t,\

It
l

(, ((

l1&t^f o-\t)

J

\

\
\ - u^r\" J

-\ t \\\ L \ tr','-L'-,,t^{
\ t

.)- a'I
rl

z\f;n>-n '' ') (Vr r''1

\
>/ t

=)
t

/ 't^* ,/

s,cC".rcJ7 I
=\ - lrJ

.t o? )
. .rlY,)t; \ ";r\) ?: 9-Xn Ft

Lfn\l4q
- lr.o", >FZ #^\

)k

r-. D-
ln n'ftLI

+t
-LI+t

r l*l\

..\

-rc
^r\r\

\\ - I 1*i'..\\^l1

3 L\ \
1-')
{xc

-(a\ r

t'L,t^ q* -/t +)

9r) )( It4
1 (re )

- 

--- h \7 tlrr)(ftq)

2 -Iq.

A^i a.(-,
\ L-- \ otron->-T 'i

c\&

.? \

I
t)

It1( n
(

\

I*
I

\ t &"*
i

t-r;r' I \ )l\,\\ t,l fi*',,'^\a'

1, L-\ r1n+t *'>

1

I

+1
J

r \")
a{.upr}1 '1

)

1,
f
,i-A

,^<t)

o,Yn (.--, t 
t) .i .t.,fr-, I t )

!

l

I
I

i

i
I

i

I

I

I

I

I

I
I
;

!

I



-::

Lr: (pt ( J -( (3u.. /
.1 . ),I -\ t-a) g

,\
{t^-1

z\ \tr. (D(D( .+ ,L . ,L",7
-L

\ .^.))

!.. -' L^r! 9- a

g

+ L

4

t i^"; ,.1 11

-q

qq

Lt
v

L,\

I
\[L-rl

{
1

-z)

l[+
)

C^

L-

A
)

t

-eirf

--Iv
s
,g9t.rt'

\7
1/
V+

s ( e>.t qol )

Jt> >;>
qt P+u

"3)

*?+-I

b\blkt }l-osflt
L 

{_ roiZr'11 -t t L \ cos6\

t I
3*g + :&.rals

Lj,.q)(l+r)
.{}-r&q s
t *t r )(P* r)

tor') 6 :- *,^, P6 - Zurr q

=\ wln , c-r:s"rq tlt-or^
+

5. l-
\

L t
,\

ap)

\r-+t

9t-s

.2 )

t

t

_Lq

_tq

'z) Pt as

\ 't q\(i-.'\

2

.^-rrrJ!

I

-:-*tr



t\t "tt*d

\a. fi

a(
1

rC-

t .'J

It-To\ $- zz'
I

I (

l"1,

;
t-

f ,t',
'l

( n-r)
v)Gl^y

_\p

^Jr*

=\ tLil
A\

ls--ltql
/+

_r
o,

t

s- (s-o')
a-\

I

F

:=-.

s(s -^)

-

J Is -a,)

\-

r.'l ,& ' Ll u,'x n{ - L'tD tlI \
q

t
0

L

I(

\4 l

- \ 1z) Sr+ \ -?-S
s t **u)
&,st'.f
s ( q'**)

q.'-., Lt\ I n)\

;,f,. *{ w! A -I
I

Co.lr,

U,9 A L' {,v:.J\ Y xi"a L \ t'r ,,t\

(i't

3

,

L

t
r\

,1 I{.ind Lt')A I

t
-t')

-\.:,- ' '

,$ , ^)'

t\-\
\
l

L

Uc9 i<

lt
\Y,r( / + -_,\

\ t- { r.:. i

_____*.ui

_J t

l
7

I

I



)

'{

*ti, { !-

*,.

i lr \
.- g(ql

rg
I

I
I

!
U

t
k ! ."r i

tL
)

1 t

lv )"r" t
.t *.;r't ?.. [- l)'d [.L--- I--) ' 'Jr fi'+rJ

D"

il K.T

i + o.,,t !

e t

^-'+l)a- l,/

-) "tX\

.)(,
L

(

[- r) f- r) xor
; *t 

L-x.ti,.Jt :

Y*r\ &: - I

N

"Jo (x'+ t) '

{

I&+(

Y"d3

i , r-T)

t-(' llulL/xtvt

y''f, ^'i"'1 
ctt ''

5t xr^- t ,t r

d\
.N

o

--
( r + r)"

I )-

(

^ 7 ,r1-
( \+t;

I
tr

l

t__I

e(..-D

,1,

L(
I

lu +lL

L (t c*f \-=

/'L b"i'{)

t

(6"
a

t)'+,)'
\- 1)(

aL+ ,? \+ Q

-J,:0
A u*r

'^^l cb"'b ?
)'

-Bt &* 13

? _L = ffs)
<o+/

rr.r K' -I

r (xcer!

d

J
o

e

.J

r

tI

j+r
")- I

/\'l

(d + 12',)*

t-\) (r) -+r) ,,\ .

L+\
)*

(r- u ")= z"- I

L

p.t L-s
N

ifqtce^.[ lr= *"o --L
(e,

o

)^

G \)

F \' P^u*P""'
n

L I *-'o'['i{*.

[x^+ r)" (.r'+ r)

(r+ 0I
* r!-", -l

a-

{

\

'< ---1<t-\ I J

€-

L



,t
'-'i l' ,(f t
i

[.i

\

\.1,',t 1 ,.Jdri

1(Y

t l - Ce .+ i
:).4

\ r (,\

t:

{

- t(o."zt \l
-'1,<l*;--- 

I d/ .I [r)
,4 ++ )

tl

a ,\

f, \1t
-.)

KW\

5art"I\
--l t) l"r ?' *?

\

aEI irl
a, )lz

A

I f Lo,rAa,L 4

L,

^? l8

,*

r

[r"*+l
r)4

q{)

i

'6
"t

I-)-/.D,

,g'+4

'oo \

,fu

b

k3

II

A

t

'++
Itt
p",,

- l"a

*-[

(r)

l+

,,(;: G'

I* _:-
e-'"dHt

t
6ii r.

{
,{r

Y,n(

.)

+ oDfl
0

.&'+4

0_
(- j

a,

"{ t"
oJ +4

I
I

)-1
,g'+4 I

uaI 4



,f- l ', -j .>LA y

, [,t a);--

t l Lt ct) ':-

u-L't+n

{
\

it' I l1-. r... l l" ni' ' t {i,ft "i
*

t(, L.(

rh{t)
| , .t) c.t

C, ,.1 t'Z

lri)L

tr(f .c')

,, l/ - ,r) o(t

o .Ls +

_j.

."t

e

lJa

t
L

L Li [t * a)
\ (

?

)
D

at

)<-^j
Ct

(r
e

c\

)
^8 /r-a

l'f ^

C

('
.i-,'5

c4
a

&g
L

t'.(r".)J=
e

_.-5

.^

Ltutt! l
6

{,,,f u*,*"J(rrdl =
t_ it+

\

(

A";td

(

fu(*- q) ^ed^(r-+)1 .

sa?*

-\(6t L \ud' *J

I

IL

-)

-af,

+

JA



It i t - .i') t

,

rl r\
( [ 

r q..,'
I

1

.'!-

I

t

.\ X.-l

J.K.T

(, rt[{-r)"0
{- ,?

I

'1

-)

t< I
,,It-J)-

(u)!
C

,

)
(-l

l,*
".2q

(

i [t - n) =

IL t,1

x( t-rr) /-

.L

,'j t"u, tt vf*t

r(

t*-

. rt-

)

2

//

,

crr' t /

r, et uq ^-+LLe .\(t -c')

I

ctleel

li
/L, cr! i: + u

\J.:

/$.)

,*'

C

n

I .t (l- n ).[t .=

crlbtt4vs+*-a.

"t = c.r-

od'*ooiu
A cr+_L .U

I

I

t

I'l
_)-+ YLP.L {

l
I

I

"\

t
f ,V,

\C

-5

\



j

. i-, l-,f
I

I

n\'t
1/ .

Ii ri ('<-
i

I
(..- ' :v

I

d.. .l Il'-..t.t.tlr- 
1

.j('i). i({')'i 'l , 'f(x'r'li'')"

l-+ T.L,,i,d

,J
L ( rr- x :, P4-

'l'aL^T r' n
G',4 x ,. R-

.ttic,i

li

I' l,

ti

,^,Jt -f r+)

(itt)j :

L't r\ ,l-rb -f

,j
:l t t) .lL

r :!Tr* t

6t

r i.rr {l-r.-zl t7, (t._ fir|cA 1' frv'"o
LJ<,

l,
-r

C

Y*

Cu LC

=r

J
o

.y)'

I

I

d

( + tr;i r.d*'ca + (t) TN
tt'r[t.r 4,-i,

-i,
r,.tC .Q.€,,uA

C{lrv:

*fr
;r.

I
t
\r

IA
v,l L

yz<Cc.cl. {tr

{ t+;1

-J'Ct) .=

I --c11t 
^

-t

ir )

Cr , L\{t<Oz(_

a*r +ct ).trL(

I

* arKl-e
n^rx t) c'tt-

L{+rc3 = I
d

I
)
oI

_,)tr
4{

,L* 1,

? 
*t 

Ac'v,- r,t a( 1 r'
lcuK .r i
-le J-t+l-' r cLz

n-

j xi1,'-{ - es,SQ

Cr'l
e'

*t
f-

;
V

n ti
!)

F

.-r I

cr'+V'
axti',k L

I

r
I

J,
"l

1

!



.fi

,.,i) ! I

, *r- I '"

s
i s,

!trtl
- _f-

-r
)

,\

,it+) :
7

LLtuQ /ala,u"

l'r . ''^ u) 
[r' 

*,)

(^ ot ^o + l)
-_\- qn \r( l),2 /{ t*\ // /L

(',x'*r) (t-, ,o)

t -- t -{1,..

luA i-iu 'r'"'faet l|-'^orr ','i't*r r r t ' rf '4'L\i'*l- t t

)t.* n). (fT.

i,.

I

d-l
/\
v

1

pitc: 4c\

L ({ tr)i

(tg 4 , {,<F l.ct
t,nrfi

i . jr,
[L{ I {rx"t.I

J
C

f-ID
JL
o

)

\
.ST
e

l- e

I

- Aa,L
'6)

-aqL*
{.

Qc^

11 ck + r_
)-e

xt
{1, ,Lt

c

.L

AT.

€
\^.'t-#) ([= l@

r,

t

' A!<O'

-e
-e44

A

-,5-A,*e
.-"-

,a

t-

+

I

i
I

l

fu-
1

1y'-l
cU4t"+arot

(J

K
.l

K

t -e
'.t r ,',

[r - @1c,

JF+
i

l
ai

- de r lJ('A-

{a,la,',

-Fg



-1r',
t_

i

I

I
I

I
L

K r--.ii(lrlr_

. \.1

)

i

t. \\
)\it

t, +t') (r{')

" ( t 1-*'-

i

)

)t( - ,\ct
t-(

/' (l+?'u)

,4

I

I
IJ



? 'JurL r

4

q

4 + z

C,s t D (s + z)

"<+l "L 12' '

ACa+2> { ts(,a-t)

$r ze) (,< t t) C*q
aCa+r) + Bl&rr)

C-o tvTaer- rrol n, 
frb

d

A+B-=o

DG

+- !t

+

l,<+)1

+ L

&r,(*rcl cocfit

A=-E

4a 
b- 

fta

II
$ 

(p,tel

4 &A + D.

\ ",2A -h

V>s

a q1
I

.t +\J
r- (L

Jt

(#l

+ 1r;,L [r

(x, +r) [at") s+t -\-lo- -

(

4 ( * +r)

bA
-\

\l)
-- \..
-u

B(-r)tr) =-,P=-l' e 4 Cr) tr1
h'= t/,

I

h I

t-

l
\

I )
V

)

t

(

I

I



i*+ .'{#i + r' (*-"]
+ L'(#j +jr'(jJ

I d"+s - Q-\-

{ ^ Ur*.)[e I

;

.i-:

)

ll
\s
c')

i
-d'n. + +?*t-

n(9

7, r-L L
_l i-++

-,

L. &
(x

"-+ ,s - ,?.

L-

B

-'--

s--

c: e1r

B

+

I')7;7

(A +

+3) ,{ r -p)
& b+7 4-P

,A-P 
= e (x + DIr -e) + r'tx)(a- r) + cCu) ts"rs)

tl y
-A

.-6+{ x= c 0r)(,

I

I
i. I

q -3-e
\

nt-B)t- r)
6 q,r7+

q
\)

-'{*l )
\

I-ir
L- 1,:]

)

I

t
I

1



qt _ ar!rr) + L1
-) 

--+ -fi-

)

.<

t A -l- c-

C: !

\

L = <I

f.?f

B = &+.<A

+1 €-e:

r
.> +t-{;

<'=
tg

.r,t , Ifa( €
(-> t

+","J I ,<
o+ol,' - tI

F'+e)Cr:9

"o+ 
olt - Lf

.a'+ q) ( 6- 5

Ca,,""?
ry'

= B-.gA
o
a

(3
4t

c-(

1Y

o
- t

Bt+
c)

5

g= F+f \
\et

t,

+L

1^

)

,f+ ='

L

,)
-:

f(o-)
)L)

e <)
J

31 {

9:>

31\ -f

E]

q
Gg ?.f r Bs l .efi.rFJ y e-r z+"T ..1

et
<-s

Cc"r,tch

-1 : - g; b *1 c_

- ti-- -s[9+(4) +S.
t\

-1 = -lo-,l(A 19u
e = -zSA+1 c-

I E- c)A -+9f(_

'3 : 3tA
A= z ?''/

t

]

I

b



2

t.-,

.2--a1"' I
+

At-+ s

c
,*+ (x'+ es)

)(f,+rs )
,L

"t -t*

'C=O

-l- CrtD

l=b+D
b=F*D
B =pJf-

f,t
g -- -17

QI

I

/t.u*+ gt+ IsA s + orrB + cxs+ (lx'* )os +fl) -iL,cu

@

A =--C

x
g

r(

{o li

4t \,\d D x

fsA * rlt =o

"?rn -++ >- o

"?t \_= o
4=,o

l

Q. sB *1D=t

rs-(d+) +1D 
= ,

- AflD + "2r=o
D !2't/

1t

I

e

A.U

(

c- --O

-3
AA

L

lll-:?,+grtll iv 
UZ_+J aT \ r'+-td

"3_
s.,1*ak + jt x)_6x/;,v{t

"lt -rtu

ld.

;*,stu&Y *f y.*s,r

t'

ls'rDt a'-rr)(x'+*r)

,4'oor, Cx+D Tlt?

--

+I*lll, r l
., .,,, l l

-+
('+ 1 ,*+n (

!

I



I r.-.l
l>

.-L \\_ ,/

0

Ll

I \ -:l

t

gltr t r"

tl-

tAtt '

., iid
i(-

#-+ - aj'-'

(lr(-,0.] e

( itu*") i

k*yl^c t t'r 'l u,if

{

T
\l

{

ti

'f
t,.e>Lt,

@ .ctt f(t)
r-

-- /\
e f (r)

L (+

Cx +')'I&+3

c__BA

a+l
+ +

"e+t)'(n+ ) ( r+r)" -4 +3

h= A({+r)(<+3) + ts[.s+z) +cCd+0
Ler*t

g: A+t

(e+0"Iet

-

t \s + B +>c-
%

Ct"^P

c*-t

6-r)

P,-t(:P

+ - 3A +zP,+ c'

$!

.( futr"p "d

B=2,fi= -_l',

)

F

-€- +

: -L'I )-z\-' 
\^",i

I Jo ;' (J- i \-
(,< +r)i]

ql-L,
t-?t-

_r ;** f *k"L'(;tJ

-* -rE -- + pA*- .p

t /

\

,K+ 3

(<+t) L?
(6+

4 +r;'&
b

/V;^e l

Co"^"?

l

I



)

<)
1

*c: C

.?

a.

.. i , '.
l/..'ri.j

+ C-

,,< + -i
A -!

l' [ <-i '.) _s+ )

i-{ -i 
-.

A- {

I
L

rf ,++ 7>*zc =-\
?A + b = I

2A : l- t

4= L-

/t_: C'

'1r1 +-3B+C: 3'
>4

7q
+78: =.J- B ':_

29 :,2
a_- \t--2 - |

I

& +JA+3

. t,r'(ii

o l\--\" + [{-

c
lLe.b.

IL l
l,^] L 3

l,+\ +2I (

eri
(x +r)i (

.,;f t-)c \--

j

Y->

t o,(

q.>+ LR, +l

a

)'

0

1

Ii

16,1

)

)

t

\
l

,\tw



\l/L

I )

\

i .t
A- i

*+Gtr,

r \-i{I-{
L.

[t"+ r)' -l Iv, /

t

;bet

1

f ^.& or^r,el bL :;irtfk:cvrr :

4.r \/rl.l
L

C)

"rQ
Ij

..' ,t . n r I " . I r -ll1 -l_(l/e)i - t'',tt tLGt\
-l I - .r7 - r {'-Ltt\L'< Z'u" +(e)f " (r(t,l

I

l!,U,r, fi( [) ,l[f .,) I>a
x+

l,
J

r?ll\*

\ J;,"-)

')

)

., n rr
.Si t. r" {,1

L\-i k. -I

)

\

'++

t !.<c+-

x
L, 

1

. L/.\
L

\

t-
L-

g. ( .tf'es t"una

\

,,

VI(i
\t
U

^t
t
L-

.- L/.3 
.e xl eri^-R}- 4

&

e

't r j'
rtr+.<'++

f.r,,.-(r{-s) ,u(Q ,t),



--t /t' I

\
(-

I
--+

r1>

l

)
(, -I- l-
I
)

I
\
\

(.

{

-Lil

(u ^) !rtr-x)

7,

ll
i

Y
I

Xt.t't- t
c

r 'krr

- .)/t
€

tl

1

)

f' ,a
t

(x'D 'l

€

L

,l

rj qt
IC

!2

E-u

Co-+)

G t Ltt

I t-1

(

%
(s .ilstoltetr''

,54 ql* -,
{ !r(^r -3)g-

\-

,t_t
r
)

L + tyr +f

;ts
Y

Q< ta) +1

-at
a

Zr
L V

,\" +l'

-r-'? 0

I

V

)

1

€

I

I

I

I I
)

I
l

L

-') rL/
\

-ltL1

I

I



\' i. +
t'L

tt .s(,

r)
12t r\ 

- t,,i 
r. 1 6'1i u "t'!

t
L

-\

;'iuI - .;r (.{ a)
A(i-'r(t ,)x tl (..i A)

-)

tt{ "* .1^ .r5

L x-+[t
)--\

€\

;L 1

i

)s 3*(s
( )i-1-

(
,3 -l- -5 r

.<'2-

*,C

l*.[n Ts* 7^C.*u :

q; /' ( 1t.*-i? = ,flf )'u " \'/ \'-'-J r t 't /

flc,-t a 
I 

.t ("r)J -: *

q.S -il,t:-oet(r'\'t

z +5<
-

s;

h-y

(ao-r 
u-+

L

=({- z)+; x l'1 (b-?)i
DJr

L

,,i^(r)n/

l0'Tr. :

?(to

\
)(.
T
I

)

I

J

\

I

) /

1
)

Ch*'w I
-_-UU

(



t
'1-

i
, \. i.it> i

I

!

(
I

I
I r.\- J

[t, '' t ,)

t
'{- lrt1Y1-v':

li

l^f ''i

Li/

(i

*) 4
-j'

,, ( r
ttt

\2

t

\r
t

( itr) 1L

J''[ e ))J

, F .[--'
Lt ec.L tC t r *r

1,
-fr.nu,

.!

lr
:_

),1\

.r(il

L.

i

? t'(c') = c

( ,''+f..).] - 1\( f) +-*Ltttt(

c C)d'[e )

r'(;j

t "il.,zt

1:

!)"
c

!
It')

U

€@

(

x

sz
g rt)' I

['{ r -?\ f -.'- ,l:/
n

a

?11

AL t
L

,/r'

I
I

. rr) r ,^'-)L./l(-a,{
-;-.

'L[

I

L

\ -e"te

t
Pf,

5 ;*[r- { LJ

'2t
+e

,L',4D:
f ,/ n,rL\ /1 \'t>

I a +e) n-.

Lj



t

t

/r+ '\i\. {"/ J

s
.t

1,

)

.!

t1

1y
V

:

r-!-r
1 Uit Pt

'rii

\/

\uu

-t

nD

t- 4

k"

a ?.^.t- jt,t lrnu,^xrr 4f itorl<fl Pt kv1 'l

L

-l
L ( u, (uni ;

r' (q H)3
! {to =

+(., - LoiJ

oult;:))

['a' *r)

v
C\d'( *) =

L1 (,r'?)

,lt.l)= La.{ [^'*D-ah't/,lt/

I (r0
4'.+ I

S

"]=
ti

I

il"f'
.̂g^ -+1

lu (*
I

( 1

l
Gr)' t'+rc) ? Csq-& A

C*rf *r)a(
b

vA%

.{ rt) =

aIl-C*t)
t_^

L
L

{

t)

go

\



POWERPOINT

PRESENTATION





fr(

=q\3

h
H

\

()

trc)
- -Cg=EgE 

=

=--_qF.,r aF E
a oLE

-l-a a ts
-Ss:l
BFSclE C)r 

- 
-
(-''!

= 
-J =g= o

- -
CE '-ti- r O-
-g,R:E

- - -c0 a0 a0HHHo-{ ofi op{av)aDDDooo

a
tr{

CB
$<
a0
O.F)
dl-lFl
C)

t-.(q
o P'{

$<

t-i
-c
Hd
()

-{p
5o
o



F,,\rr
G

N

il

O
O
c(3qa
d-t
o
a
()

-t-1

a
C)
C)
-

F

I

I

I

I
I
I

H

il

il

Fr:r

-------+

I't

N

H

il

i.! d



trl

03

C)

d
t.l

oh
n

(.)
odg
a
Cd

o
a
C)

c
Io()

t-'t
c'1

Fi

o
o
$-r

o
Cd

(.)

cd

o
6o

O
c0qa
63

o
a
()
H

R
Io
BF

T

1J

a



N
N

cH
CD

(,

I

U
oaE

sDEf-rPa

a*l *-
+

s. l\<Pl N

+t l\
l

slxpl u
+

s. lkPl p

I

'*l *-
L

N

a*l *-
+

s. lr<Pl N

il
o ltr

-l N

k

\<

6

Ar

Iro

I



N

(-l r,

X}t

t

.'l

€
\

\'

-{63
$-{
b0
()
+J
e1Hl-{

Id
$-{
c.).P

f-{
()
C1d-.{

E-r

\
C\I

+
GI

I

\
N
aN

;jt-5.<
61 C-5 .-t

,A\

€

x'
N

t
I

$t--

H
lt

+----
I

I

j

I

I

I

I

I

I

I



0
CD(+
lloHl-)

oa
(J
FJE
(.++?
(D

Uc
(-/
t
C'
-.ro
Hl-)e+
CD

0a
ts
sD
l-r

{;

I

t

,:



a
d
$-{
o0
O.l-)
dFif-{
G)

.o
J

R
o0
t.tFT

rp{a
-)
d
()
$-r

a0
F4
)-{ofiE
Hofi

tr.{

a.l

x

x

4

a.l

ll

\

2(
il



o
o
H
tJ)*
(-/
e+o
(+
iJo
E
o

oar-i
c0

o
l-)

F+
Po
tJ

|J.

o
d
FJB
CD

o-
Eo

oa
o
)

a-
a-;

€
N

R

t

H



H

c.l

H

CI

H

N
Nx

>r
t.-1
f---

t-(o
b0
()
t-{

"oo
$-{

rF)o
9-,.
o
\F)
t4>'(o
d
t<
a0
6)
-l-)
tr. t-{

0)
d*,{

-FJ

o+i
)(^).

Ec
()

I

/-,

N
:r

I



)r

FIJ
lJ.

F
a-
lJ.

F
oa

o
trIt
i-.1Po
tr
U)
lJ.H)

oa
|r-rPo
U
o
dFrd
l-ro
)-aP
-+o

oaB
FDl-r

,{

x
!,(

)r

Lh

(

-*

N (/)

.ilq
^,sko
k"

| ! l./)

.ilE
<o,o

\.- t.



t-r Fl

VI VI
a\
VI VI
\J \/

k

Ho. t-.'l
a0
()
f-.(

O
c-1

!-l-{-F)

o0
Hofia
=C)
FF(

J
t-,i
o
Odt--l-)

C)
{.)d
5

F-ld
r!

N
N

\
\r-i lO.t

I

NI
F( | c.t

I

r(
a-{ q

a<

t.,

..h
O(.)k
d>/!!\
;lt
caN



o
trHI
L)
CD

tra
|J.

P
oa
+l-rP
CD

-lH
lfrE
l-ro
l+P
C+
(D

oaH
tD
l-rr

X-l
i(D

;J I,'oo.a
r-.r O..j'. o
.-a
+(<(,
-ta
o)9ihAaq,

|..t

o
lD
(+

c+0
a-
a(+
eD

oo
eD

lD

o
iJ
t+
(D

oa-ts
o e-r .N

oe_ts

\:r

E

A



\

\
\
+
H
+

Ot
a

qt--1 O
C.I t

a O





N
I
r
()
c)a
C
Et!
6b

.9'
U)

o
l-

Y*

.,r-L-hrE a A 'PB
,fr E 6 Egg : ; sfrg
sF€ u F$E
oE o o .= s q)
(fl U) ,\ 

= 
E S'f:-c.g tr EEEX $ SU r- o-O A

Eg g* E #t;#Fo-+Jo a g[tS
E-5R';g 3E Eb:(I)o:-'.-''Errf€ Eges

=E=E X= ifi{p=cuAF8=+;i$sEfi
oa

*

E3-
ot{*
a
C
$l-F
G)
C)g
o-
(U
J
o
la

-L-r+r,

U)
fiL-'6
-rg

a
Lu
cl
o_
*r

o
(-
-o

*r,

J
Ea



tl

a a

r
0)
E.
o)o
CI

{
-t
0)
-)a
-fro
-a\

3

T€J
t- rTt Jixo

\L/
-r /^il o-(Dil 6'<

\:J=- o ==h\/=j\r/@h€ q-xo
U U fi:g

=$o-
-t-.JJ

\-/ \_/ I b6_
::=:

O -r=a5d
A_FF

+,8 Or-O])
J -'1. cn.-'o *

cl-]]r
o'E

)>.
CD

eDa

;

CD

$r
L}

o
t

'*l

a

CD

f+t
vAFi\

!\i.
Fia o
F\.lti(i\i

+
o'+o

c0

CD

(n

H
C)

a
CDa

(D
Eo
(A
o
soE
)JJ

+)

8D4

C'
CD
(fr

(a

CD+
(D'
C)

o



OE
l-:.0
^0)*'>
>jc

\j-^i6
a.@a_
0i5
=sE(D 1i<O(U;
9 U.:
-P o.d
-i'r')EYE
E cE(U O.C

.pf3sex
-P-Y.= g .tu- -oY{ LU O.-- ^ A
I o3

o
l_

0)

={-ia!_

Jo
It
!-

ac
t-F
o()

E.
$
J
0)c
o)
.ca
f
(-
C
o)o
t-
o_
q
Eq)
oF
*(U:x
JY 0)

>o-
OE> .r->a

nl
!*
o(+--

O
il

\
H

(1

ot--
o
Et_
o
t-
:)

LL

eo

o
.o
E
o

l_
o

N
N
VI

VI

t'{-

a

a(!
=o
U)

C'6
E
q)

o
E
.a
o
x
o)
C'=
a
o

-C

o
a)
C
o

1:)
C
$

9-o
o)c
o
o
E
F
o
E
o
@
t-
o

LL

N

@'x
$

Ix
oc
c
{iao!--
(U

6
=.C
.a
o)c.C
a
o

.ts
C

rFc'T
c
o)a
og

l_

(,)
C

=_9
oq-

os

o
0)

-o-:fa
C,,
C.C

U)
(J
'jf
(t)
$
c)
c

r+-
o
6
>a\j.*
i
c
o
tr
oo(E ..7aa>
o6a- c-
.c,O
C
ir

o)c
!*

a
q)

.=
C
C.T

c
oa
$
o)

=o)
o)
(E

3
*
o
o-
E
$
X

r.u

$
(o
o
o)
G
o-
io

IU
5
@

.9,a
o)

Y

8t



.T
(D
o
0).()

o
=r'{'
-
J
(D

r
{

>
CD

,.a
a
o
CD

i)
(.D

F.jr
'a
U)

c,)
CD

\J
rfi

+
F|\

+
(\
(\d

(\

il
<$\
Gtr

(D
H
CD

a

CD

a
CI

L

cD

C)
CI

-l
eD

U)

o'

t
C)
t)
C)

n

r*-tY

(D
cD
F-r

oa

oa
gD

g,
E

-l'
c,
C)

a

C)
CD

6o

ri
*J

CDFt
(a
CD

rr
:J

:rr
:

h

ll
% lr-

ta

\:'t
\
4

I

I

r:'

I
I

--i\
ta

ll
c4 lr-

\
>:)

il

B l'-
+
lnslr
l'-

(-I
+ l'-sl

-

ils l'-
r.:F

+

I

a\
I

ils

ll
H



rJ)

()

-

(t

()

i<

O

t<

"! l^
I

ll

n
H
>
a0
o)

6

ca
a

6

()

()

iU

C)

*l^
I

6

*\c

I

-1"

a\

(-
ra

(n

()
0

a
C)

t-

()
a
bo

.<.

il

6

a
t

a

O

Lt

-o

()
q)

5
(n

il

.t lc
a
+

,t le

tUo
o_

-0)o-
E

ina
_>
C)')
C

.E

-'=J
CDo
-o
CU
II

*r,

X
0)
Z

x on

C]\, 
=:blt '\

lt

$ *.,r

\'^^$
6rr (,J

8a u .i
\--lC ' v
5o'i ll

\\Yt- .r-r i *..- -<iO '.J aJr= tt llo5 b'c
$31
]C
C

o
-o
CI

o-



{
-I

0)(o
g.
-)

;
::r
IIo
C!:

3
(D

s)'ioc
r

='(o
f"{t5
or
-{

Pl3
+
a

Pl3
lt
l.J

V)

g
cD
C)c+

L,I

ts

C)

?

H

il

o

ta
CD

a
a

ra'
\).
++5
1O
CD ;J.

-iO
1!
-, o)

fD-r
a
'ddCDC

();F

o5
sr (D

.+()

^a)D)U+ts

crtU)+
At C)

C)R
- r.+
d 

-.U) nl

s.)3
.-l.

\1,

rl

(n

or
J

a
pD

CD
sD

o
qJ
CD+

:1

t-r

:.r,X

-l
(D

a
(D
t)
ts)
At
-
(D

O
CD

U)

:

t-l

o)l9ali

lt
q
+

I

<

"T

il
,a

\

i,

90

o

a

CD4
.a,

oa

;

U)

oE
+
(D
(n

(D

*\irra
oE
CD

r
U
gr

u

+
5<

t-",.

E, l3
il



.l-)
t*)

-()
.n
a<
-rd
l<
Op1
Fr \]Lv ,\r'-: .a
(i x)F\)(.)'F

r\
t-{ ht\)v
(1 t-*XP
C)\l

-h.('lC)t
A.\4.

d, .l-r lrr''. \a4 sr{t>
'^. c3 C)

A bo€
C/aC ',:r-...i s .-
U s3.E
ll - +rll 7 ctX-c
u: 5 'i-J
i IcJH *g

\rr..r' ;'
L tv (iJt

F\ak
l-\ 6J:9

Fdc)
.H (q

t**!\) I
\l,. +-'

?,\#(
)-)

V L\J
+-)

l-i VJ
A(<gH' .-

' 'J-) V.33o
vr{ td\-, Fi L.,sW ,*i- 6 +-JTE [iGatr
\J i-r

F-=C)
.aU P*-pdH!9

F )'r

--t-J dLV
O.l-) r*+J\./ .-ZB

lt

\
4
a
+

rlNlx(cl,a

Elc
il

.+-.J

\
u

I

q)

\)
><

\-
+r-

8t rc."lc

k
H
%

:

a
.9a
CU

-o
o.l-,

}(
O
CU

nn

\
N

t\
F\
hr

.i-.;
(.)
50

()

a
C)

(1

O

:

()

()
oo

a
-o
()

oo

t<
(J

lt
\)
\
E

I

q)

=l><Q l(cj
Bt 'to

il

€lc

'..= 50
63 C)

()Q--do
csc.l

Pb

F
-l

o

O

\]



\z'(

oa

CD

;t
hr

L)

Ft

()

o

dn
(D
SD

0a

a
(A

o

H

F-f

(D

\

h

C)
c.)

7f
(D

U)

L

{

-
(D

O,

:

fn

a-
CD

5

'c-N)x\ox
C>r -a
*.
d i.
C)-l

Fr*r
r' l-{
\l

CD f-]
.'b O

c-n
-..,i . c)

SD|.,
ld.

,q- oq

:
=(\

F
ta

ll
o
Ca

(\
I

H
\.)

$

><:,<

zo
CD

(?

oq
(D

(D
Ft

o't
H

a
a

e0

C)

o

Ot

I

NI
I

a
4

il
U1 I'-l -

t1I'J ca

($

llil*-lil

I

I

H

I

I

H

b\)

t\J

CD

r)

a

o
t

CI

a
C)

O
U)
()
LJ
Ft
C)
Ul

oa

q
C)

Pt

(D

C)

(-f

o(t)

Cr

n
C)

a

\

\J



->OE_ccI.e
^o!'>
XC\-OSo
A.aa^
=tof,3oh
.UD,=a=7io(UF

P 8E
!

P sE
= >a i/)bYE
Ec€
G O.C
-rt-P

.c:3€.93
'= S.o
Er 8
.i.a v)r t3

.t
\f,
(o
o(r)
o
o-
cE

TJ-J

E
@

.9'a
G)
l-
Y*

E
o
a
C
(U

l-*
o
Og
O.
oJ
a)

.C

C')
C'6
:f
tr
CI

-oot*
o_

.9.

o
=()
(U

=0)

5

F..-.1 O:l aT=vr b
\J ..L

ko

il

a
o_>
=q6Eclr.;
Rd\-, :o)c

-=@

= 
?'to6 \.OA

lLv'r
OC
-Ca

.A;.aOq6li
U) I \-/
b- x cr)fCIc.u)-C'C

*J rFJO)a t_.=oo
L-a*, - J-a*a;
OOO

!AEo(Uc
l!,,

=(UC(u=N
!- J-

\J UCIk
S-Po)S.=-c

L!
'{-,c(r)A
PgAh'-o\1,o=t t-\vuo-*o)ttrltcrooX

,AV
arv)a
io!* -co:o F LL
C
LLrN

CDr
r-'f

-tr,a
0)

=l-\-tF
l-L-

:I
E
(1)
0
()
l-

rl-.{-,

(})
(-
iL

:
cD
C})
(U

B
o

rlr,

ll
(J
$
m

l*
o

A

il

6
!i

+

aO

8t\
CIl.-
o
E
o
t
f
II
co



{o
ao?
(D
l+

-
J
o
{

0)

(D

(D
.O
C
0)
*o
:)

s 1".*l€
il
o

a
Co
o
C)
l+

o

<

ilil

0)

=CI-

lE'
XE)

k

lllt

o

='.-+q
Oo)
o_

o'
fa

k

il

Q-r

il

C-r

tl

I
na
-{
{o
o)
ifo
J
o

-{

=:t
-'to
@-o
oo.+
o
I

;-1
N)

\.<

l4

I,.
<

5

I

-{5
o
fa
o)

C)o)
o-

o'
f,a
3
o
0)

=
5
o).+

::r
o
a
oo
f
o_
o)

=o-
5
='o-
r+o
:fJ
Lr)

o-
-toE
o
C

l.J

a)i,/l
IJ

f.J

\.D

O)
t'.J

e
\l-)x

Q-rt-+

i
Itt
o

tJ
t--.,

l-.f



Et>.
to \ "'-,

F.iJ==
b",s A .r.-\lOb e ''\,"

\J

F.

?

0)
0)

oo
C
(s
C
o
$
o)
0)

o
Ot

\.r\B
\co

r{f
\)
,J)

-L

'4, 
\)

\\

ra

a
'-r'\r+F

C
q)

a.l(o

o
0)
9.

3 \.'x
..1 \ C*)(Q\

\U

\\

3
C.l
(C)

\

6
-'4-ag

5r'o
l{rr

Jtj
a'#'(s

()

o)
&

\\

\.r.{\U,1, \

\

'- \..<\'/
.t \ \U(()\

f,- \^E\ X,
-l \ ('J
CA\

(s
I
o
7o
o

\nt\P,
\(o

\.,\4.
\(C)ci(()

cr,
C
o)t
($

()x
UJ

O
\E

..\ .J

\\
:-'t>-
a.lif)

oa

I

/



\

o
o)

rnx
o
o

o
a
(/)

o
/F.rrq
\\JI

)r
o

L.t-
(r)
o r

n
o..I

3bb
T}
q*.
ry.%r
\,o

Cr

Q

co

$(O

il

0o

\
a"\*

\
:
\;.

o

lt\{

d$
P' <)'

or-' lt

q
oo

\
hra,

a"-. ra'ry
Oirb

\)

o
Q
aL)

*J

s3

A\\

e'

\
"?

\
\-J

\

b
g

N

_\'

r,

\l

\
a

I
,\b

LTJ

Qo

^J(o
CD

=
o

\d

€a
o)

(?

l::\
J"Y

-E--/

n /,\ /'i

a'
o
Oo

a.
U)

J

:)
Q

oo
o-

\,
3'
%

!t
L

r!

I

.l\;\'
C
a
I

rl d

(

,1

s

i
,Y

i1\
Jl

$3

s-\

a q

n r,

-+r'
a t

o
a
€

cn
a n

+

\

4



tJ

-a

a)

:6$o9>€ 
=:Qoclu

'-- +J (t 
^.

iEI-=LI

.!oeE
?---'{J

ko=Ou.r '= (U t_

IE E S
!-La-;-nr(!C\u
! o -9.:(D!.r-Q)
C O CC
96-9,a
" = (, '-
o.) * cc>>xotr> .'- () x

ro

(\)

E
.o
(s
l(I

UJ
c
'6
f

r+-

5
oc
o
o
U)

o
o)t_
o
c.)

C')
C
a
f

B
f

I

a
a
o
C

ltl
dx
\:-' :-,..a =-

atEl-o
'la
C
$l-F
o
O
CU

o-
NJ

,.. o
o-
E
CU

Xo
C
o
G

^J
cr
()

{-,
CU

o
T

><
(-r\-.

Q

C!

c!

r3
C-r

II

x
:

a
C

=(J
C
o
O

t-

io
c
:)
oo

T)|-
(g

(5

=.c
oc
C)

o
C)6
:fa

{
I

I

I

I

I

a

O

il

I



15e
-

='J
(()

,..+
mJ
o
r
0)
T)

n

0)o
(D

{
-I
s)
ql
Ja..+l
o
-I
3

a)
Ca
g

f-t

0)
f
o-
a
o

a
IJ

=
(D

f
0)

o
of
-i

5
,'€,

II

L
.,.4

a
I

"ll

<

+
w
%

G

a
9_
C
!f.
o
:l
a'
:r

!
h

il

rt\
q

I

IAJ
I\

+
w
4
a

a

I
I

I x-r
la lt-

Q->
IJ

o
N)

N)

t*".,.

OJa)d
tJ

s..:
?<

e)
IJ

3r I ,,
,'-,- | NJ{ l-rr I \>it\

I
'-

T
\3

k
4

il
I t-rt^ Jt-

\aR\
I

\l
^!

ilv
Q-

{-- I a.
" C)l'?*l\

I

h
:i-+i\

1, ll

I
F.J

c.r

NJ

-a

il

f-'

Pl3
I
r. l

I

:r

l-')-.-.
l? ,

aa,

+m
o-:ro

.rJ

65qb
o- co-

x' ll5oq
o
3

a



UNIVERSITY

QUESTION

PAPERS





tzRl-/+D t 76

Code No: IIIAB

I'ime: 3 hours

e)
h)

MATHEMATICS-I
(Common to all Branches)

PART-B

R13

Max. Marks: 75

[3m]
iii) Positive semi definite.

12m)
differential coeffi cients,

[3m]
axes and the

[2m)

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY, HYDERABAD
B.Tech I year Examinations, June _ Z0l4

Note: This question paper contains two parts A and B.
Part A is compulsory which can'ies 25 rnarks. Answer all questions in part A.
Part B consists of 5 Units. Answer any one full question fronr each unit. Each
question carries 10 marks and may have a, b, c as sub questions.

PART- A

La)
b)

Deflne an orthogonal matrix.
When a quadratic form is said to be
i) Posirive definite ii) Negativc definite
Slate Rollc's Theorem.

tzmfl

C

d Whcn a function f(x, y), with usual notations of partial
will have maximum. minimum and can't be decided?

c) In evaluaring Il .f fr, y)drdy bounded by rhe coordinare

tine i n I = t , rila ,r," rimits of .r and r, .ub
f) Find the Iirnits of integrarion

"rJ. J: ' xyrtydx.

after changing the order of integration

[3m]

[2m]
[3m]

theorem of Laplace

12nl
[3m]

Statc Law of Natural Growth.
Solve the differential equation(D2 _3D+4)v = o

i) tt Lt f (t)l= I

tr-rt''
trans lorrns.

i) Find L(5sinr+2sin3r)

then nnd ,,[*+] ,,in-o nnv

2 Using cayley Harnirton theorem find the inverse of the rrarrix

OR
-1 Find the Eigen values and the corresponding Eigen vectors of the matrix

2

-l
I 2

-t
2

-1

I

I

I

3

J

I

I

I

5

I



4.

5

Expancl r,'sro .y, in powers of x ancl y

OR
Find thc Maximum or minimum valucs of .f = 3..-4 - 2_il - 6.t2 + 6.r + 1

6a) Evaluate 
JJ r'drd7over the area included between thc circles r =zsin1 .and
R

r = 4sin0 .

h) Evatuate fij, 'J.-' 'd*dydz

r,. oR

i.a) EvaruateJ J(x, * f\t.rar-
0.r

h) EvaluateJJJfCu* vz+ 7s)6laflyd.z, where V is the region of space hounded by
V'

planesbyx=0, -tr=1, y=0, _y=2 and, Z=0, Z=3.

9.a)

b) so that Lhe initial number has doubled in
thc numbcr will bc prcscnt aftcr t hours

10. Using Laplace transforrn solve the cl.iffercntial .lurrlonf -2ff'+==?1 given

that.x(0) = 2, .r'(0) = -1,

8 If a voltagc of 20cos5t is applied to a series circuit consisting of l0 ohm resistor
and 2 henry inductor. determine the cur.rent at any tirne t.

OR
Solvc thc differential equa(ion lD2 *2D+l)y =.y?e3, -sin2.r+3.
Bacteria in a culture grow
3 hours. Hou, many timcs.

Laplace transform

OR

of log('.5)11.a) Find the inverse

b) Find the Laplace transform of f \t) whcrc .f (t) =

I/.0<r<-
2

t-1. 1<r <l
2

0. r>1

wd1!\N



Code No: 20125 It07
JAWAHARLAL NEHRU'TEC'IIN()LOGICAL UNIVI'RSIl'Y HYDDITA I}A T)

B.Tech I Year Exanrina(ions, Novcnrbcr/I)cqcnr bcr - 2015
MATHEMATICS.I

(Common to CE, EED, ME, DCD, CSE, CHEM, DIE, IT, MC't', Ij't'M, MMt', AIi,
BT)

Time:3 hours Mux. Murks: g0
Answer any livc questions

All questions carry equal marks

l.a) Solve (.y + .r)dr = (,y - r)d_r. .

b) Obtain thc orthogonirJ trajcctorics of thc scmi-cubical paraholas zl), = x,. Ig+g]

2. Solve by the rnethod of variarion of parameters (D, - ZD) y = e, sin .r. I I 6l

3.a)

b)

1.a)

b)

8.a)

b)

Find thc minimum and maxirnunt valr.res of sin x + sin ), + sin(.r + y).
Verify Rolle's Theorcrn for /(r) =:r3 -4x + 5 in ( 1, 2).

Tracc lhc curvc r - a\l t sin?).
Determine the cenlre of curva(ure lo the curve il.)

x=3t',y=3t-tt.

- x rt -r'l+-+_1._t-....lr l! l!

l8+tjl

parametric fornr

[8+8]

corlvcl gcs

tl6l

-5.a) Find thc volumc gcncratcd by thc rcvolution of thc curvc r = 2a cos0 abo.t thc
inirial line.

h) Change rhe order ot inrcgrarion und solve [i f*,,' ,,rorur. 181 s]

6

1

Show thal thc given cxponcnlial series

absolutely for all x.

It /: . 3.rr yz' i - .rt 7' i 1 2.r'yzk. Show tat lr7 .a r
path of integratiorr. Hcncc cvaluate thc integr.al whcrr
(0, 0, 0) to (l .2, 3).

State and provc convolution lhcorctn lbr Laplacc lranslbrnrs
Find ths Lxplace (ransfurrn ol L[cr, sin 3r].

is indepcnclcnr ol thc

C is any pnlh joir)ing
tl6l

l8+81

---ooC)oo---
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kL,SH,{1' \lt.\l()RI.\t, tNS II'l trI'1. Ol' l"l".t llN{)1.{X;\'
Na rlrvir n ilguda, [[.]' rlerir hetl.

I B.Tech/{ISEM. I Mid-Term Examination-s, March "- 2OLT

llathernatics ll

\nslrcr anv tw'rl uf fhe lilllclring
5LL eo1 Letx/ L

I t.itl:it:.i ;irc I irpl,i.e ir..irtrli-rrll),rl ,.] ir rl.!.1 Sa+2<+ 5
_rt

D

4
(+rrltzt r 3*i^2t) col t Lt-

{

Date: ttl\tl'7

8o\ ,l--'t4 >-

I itne: I llour

Lo\l L-L-
l

tb) I irr,l tlie ittr cr':;d l-.t1r[.1ie iiliii\li)r't], ,,1' 
jt j-! 'l-
.s'rt5s+ l.i

i.r1 ijiritl ihr'l ,i1ti.rc,-'1r'ltll:lirr;rr irl 
: -t 't,11 ,--r "11

(bl Soir r' the initrrrl r.ilrrc prr'l-.lcr:r h) ri:irrg I rrplacc

(D2 + ii) + 1,0),y, '. le 'f. y(i)) - {) irrrj )/,(.(l) ,.

LI +a"

It.r;r.i.,i ;i1,1r..i!,,,, I

, tfto-tt
L6 -)e-"1 .

L)
r -2tta

3
+

(rt)Slrtiu,thirtB(rn,n) - J,r''*,,.- 4., COL. LL-

(h) Slr,rri rtur Jnl v"(log.i')'n r1.r = ##* ,irrcrt * i. r-, ,,rr r. ,, ,r. ,, . coz-r Ll-.-

ritl')j. (.it I reluetcJ,.' - slrrr(-/,-',)s:e d0 E_,,) E Cot, L -\
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Code -f'Io:132A8 Set No. 4
JAWAHARLA.L NEH RU TECHN OLOGI CAL UNIVERSITY HYDERABAD

I B.Tech. II Sem., I Mid-Term Examinations, March zOLz
MATHEMATICS-II
Objective Exam

N ame: Hall Ticket No.

Answer All Questions. All Questions Carry Equal Marks. Time: 2O Min. Marks: 1O.
I Choose the correct alternative:

r(") tA lt
(cl) (n t)r'(n-t)(a) (,r l)r(n - 2) 1u; (r)r(z - t) tc) (n - 2)r'(n - r)

I

Ev'aluate J-t'(, - -.)'d, [,.]]-

I

(a) --504
lr

)(b) -' 
50-1

I(c) *-
50

rat -1
54

(d) 3

(d) s

@9-
t

-) .y'dx el1'

I {rt,l}4

Ji
0o

tb t1

I a= rq

e-'' f (t)dt

r t li

r.^r c

r d ).,

l(a) -"4 (b) 1
J

(c) 4

I(c) -
s

'' ./(t)dt

,i

e
(a)

s

a

L-

( i,
kl

(b) e"./'(t)dt (c) e-" /'(s)dt (d)

(a) k (b) t
.s

(b)L
a

e
(c) --

J'

L-l
s

(a)
t 

u-,

@
4

(.s+tf,s+2)

(b) G:'
t t 

r-l
(c) r'-'

Grx6:U

@) aG' - u-'') @) 4Q-'*n-,,)

(d)

g z-r f,a-lE

@) aQ, -u-,') b) 4G-' - u'' )

A

Cont....2

a

I

t-i

r
I

I



.o No. 4Set
Code No:132A8

9 /}(nt,n)

2

I \, I

sint"'-'dcos'"'o,lo sin '"'-' d cost" 
-t o ,l o sil'l 

2"'-'(/ cost''-t o ,10

i
0

ua

I

))
(b) il

1

)

J
(l

)C( 1d) rronc
(a)

I

J
0
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Code No:MA2O2BS Set No. 4
JAWAHARLAL NEH RU TECHNOLOGICAL UNIVERSITY HYDERABAD

I B.Tech. II-Sem., II Mid-Term Examinations, May - 2OL7
MATHEMATICS - II

Objective Exam

A

Answer All Questions. All Questions Carry Equal Marks. Time: 2O Min. Marks: 1O.

I Choose the correct alternative:
l. lf a and b are irrotational vectors, Then a"b is t 0-l

a) Solenoidal b) irrotaticonal c) free vector d) none

2. If 0=r' +y' + z'-3xyz then curl (gradp):

a)6x+6Y+6, b)x+y+z c)0

3. The value of (q- y)'dy d* r a-]

.. 16 8b)- c) -'a'-
JJ

Hall Ticket No.

32

JI
00

d) None

LC]

tcI

br

a) 16 d) none

2 5

b) 3 c) 6 d) none

TO 
lIffidxdy overthe positive quadrant of x2 +./2 =1 is r el

j\

dxdydz

I

a)6
1235IIJ
-t -2 -3

a) 12

z ( COs?

b) 24

r sin 0 clrd?

c) 48 d)36

6 JJ
00

2a )1..a ab)- c)_
J5

or+
2

a) Cont...2



Code No: MA2O2BS Set No. 4

7. The limits of II *0, over the region bounded by y: x2 and x are tal
a)x:0tol ;y:Jinx2 b)x:0tol;50tol c) x=y';y=0tol d)none

lf v=r'i +y j +rE, along theliney:xfrom(0,0)to(1,2)onXYplanethen f/.dr I bl

a)0 b)t c)2 d)4

() For any open surlace S t[r"rt i ., as = -------------- c

:2:

.\

a)0 b)z c)z.f d1f j.ar

tl, 0. If r=xi-+yj+rE Thencurl (r):-------

C

t;l

a) 3xi b)0 c)3i g3zL

or\

v /,2 ^[^ a
U FIIL IN THE BLANKS

I l. Directional derivative of 4 in the direction of f is

12. Unit normal vector to the surface z : x' + y2 at (-1,-2,5) is

+
t4)

z.[+r,!+ K

vQ,'vho ,[rt
13. Angle between two surfaces Q, and Q, is

A

14. If div 7: o then j i, -------$Lorp-t*A*I-----
tv4,l lvd"l

Av
15. By Guss divergence [ 7. n at

s

16. By Green's theorem ir* + Ndy =
D^l

J*

)a^,vDrO

6C

17 .8y Stokes them { i . dV
s

?

r8 I
o
J(, * 1,)txdy:--- +

r9. flx,y) dy dx after changing the order of integration
J,'l ..'

I
0{

(4-
{ t^, ."0P".&

L >P -, l>Q t L?9'>J vv20. vo
tlr\ J

-ooo-

tr1,

t

\ I ('

( &^rl F 'a
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(b) l']rove that Il(nr, rr) = Jl"Jl'- /-(nr+rr)

20 t6 - 
'-1

MA'l I{lrMA I'l('S ll

ASSI(;NI\4lrN'l'- I

I Yn -'[ sssn

I . (il ) I ilrtl t. I f' ''' rrrrt .,- )

t'u , ,ltJ (('()t lVt t.)r

(h) Irinrl t, t l i' s+3 I ,,.,, , r r vt:t t)(Jtt 1r'z+.6s+t3)2J

2. (a) ttsing conv.rurio, rheorem rincr L , fti*;#;;J ((.() r r r,vrlr. r)

(b) t)sing Laplitc:c trllnce l"rtntr, solvc lhc clillbrcntial crlrurtion ((.() I I t:vl:t. -l)

(D' + 2D +5)y - e-t sitttgivc:rr rhar y(0) - 0, .i,,{tt; - 1.

3. (a) l)rrrvc that /J(nr, t) = I,i#-, ,1, = [,*ffi,;,t, ((.( ) .] r l:vt:t, .r)

(b) slrrrrv rnar {i ,tt ,-tt!x} a, = #m, (T) ,r ). r rrrrtl rlcdtrce rrrrr

f*co.s(x2) dx = i,'," sirl*t ) u* =;fi ((.o I r.r:\,/r:r. i)

I-lcttce cvaltratc I-^, -.t'x'r1r

4. (a) prtrvc rhat {,'fr7 dx x ii# ttx = .# (('( ) .: I.l:Vl:1. -l)

(('() 2 l.l:Vlj1.2)

5. (a) Ilvaluat a fft/'z f* r dr ao
J0 J0 tz+az1z (('( ) i l,l:Vljl. l)

(b) Find tlte Valuc ot; I xy d-x tly taLi:n ovcr thc Pcsitive cluach.ant ol' thc elli,sc:

\)'
_J_J__ 1

,tr' b2,-' ((.()l l.l:\uljl l)





-l:

ASSIGNIVlENT -2

M-2

i.. Evatuate Ii Il"n" Ii' togz d.z dx dy co 3 rn'{ 3
2. Find the angle between the surface x2+y2+22=9 and z= x2+y2_3 at the point (z,_t,Z). <o + t lx\ Z
3. Prove that grad(a-. El = tE.Vla + b.Vlb +E X curld. +d. X curl|. .-o L.t 4e,\Ic-.1 5
4 EvaruateI F N ds where F = 72x2yi - 3yzj +2zk ands is the portion of the prane

x+y+z=1 inclu ded in the first octan t. cok L.^<) z
5' Vervfy Greens thebrem in prane for $ (3x2 - Byz)dx + (4y - 6xy)dy where c is the

region bounded by y=y'i 6nd y= x2. co S- Lute-L 3
6 Veryfy Stoke theorem for the function F = x2i +xyj integrated round thd square in the

plane z=0 whose sides are a long the lines x=0,y=0,x=a,y=a. co s_ A<m_!- j
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TUTORIAL

EVIDENCE





KESHAV MEMORIAL INSTITUTE OF TECHNOLOGY

DEPARTMENT OF IT

o E CE

SUB: M2
YEAR/SEM: I/II 2016-17 CLASS: IT
TUTORIAL
NUMBER

UNIT
NUMBER

DATE TOPIC DESCRIPTION

1 7 /L/17 Properties of
laplace

transform

and solving problems
of laplace transforms

Identifying

2.

UNIT-I

28/1,
Application of
L.T.

Applying laplace transform
techniques to solve boundary and
intial value problems

a
J

T]NIT-II Lq/z

Evaluation of
integrals

Solving integrals by using beta
garnma functions

a

4 2s/2 Conversion double integrals by
transforming Cartesian to polar and vice
VETSA

Evaluating

5 LINIT-III

2s/t
Applications

ofdouble and

triple integrals

areaand volumes by using
double and triple integrals

a Finding

6.

LTNIT-IV
7/4

Directional
derivaties

the problems related to
directional derivatives

a Evaluating

7

TINIT-V
22t4

Volume

integrals
Solving problems related to
volume integrals

a





RESULT

IDENTI FY

WEAK AND

ADVANCED

ANALYSIS TO

LEARNERS





iw.91

L

2

3

5

6

7

8

9

10

L1,

72

13

t

19

2

23

24

15

16

t7

33

34

35

36

37

2

3

S.No Roll No Name of the student Student
perform

ance

upto

Student
performan

ce based

on
t^+^-^^l

Over

all

Grad

e

38D1A1201 B+ A A

16BDfA12O2 ANSH KUMAR C B B

168D141203 B AMBICA A A

168D141204 BYREDDY IVIANASA REDDY B A B+

168D1A1205 BANDARU NIKAS B+ A A

168D1A1206 BATHINI RAJ KUIVAR A B+

168D1A1207 BOKKA NISHIKANTH REDDY c A B

16BD1A1208 BOLLAM LIBNAF] PRATHEETH B A B+

168D1A1209 C TRILOK B c

C B B

168D141211 c A B

168D1A1212 DONKENA NAVEEN B A B+

168D1A1213 GANDIKOTA SHAFIL B A B+

168D141214 iARNEPUDI MAHESH CHANDRA TEJA B+ B B+

168D1A1215 GUNDETI SRAVAN REDDY C A B

16BD1A1: HADIYA KOUSAR B+ B B+

GANTA HARSHIT REDDY c A B

GAUTAT/I JOGINAPALLY F A B

168D1A1219 ONNADA VIVEK F C C

JAIDISRUJAN REDDY A A A

K DIXIT REDDY F B c
168DiA1222 /.S bAIIATREYA RAMCHANDRA SU F A C

168D1A121 GRISHMA SHARMA A A A

168D1A KURRA SNEHA B A B+

16BD1A12t c B B

NIKHIL REDDY C B B

168D1A1227 M PRERNA REDDY c B B

B B B

MADHU MITHA RAEPALA B+ A A

B A B+

B+ A A

NARRA SRI KAVYA REDDY A A A

F B c
168D1A1234 :: NIDHI BANG A A A

C A B

F B c
A A A

A A A

A A A

A A A
168D1A1241 B B B

@E@@@

U!-

SANJANA

F

68D141210 SRI MEGHANA

MOUNIKA

168D1A1217

16BD1A1218

16P,D1A1220

168D1A1221

I\4RUNAL

16AD1A1228 N NIKITHA

SHAFIQ AHMED

168D1A1231 DIVYAANIKAUSHAL

41233 VENKATESH REDDY

A1235

VAMSHI KRISHNA

VAISHNAVI

HARSFIE

16BD1A1239 SHAH

16BD1A1 PREETHI

SRAVYA





42

43

45

4

52

53

55

56

57

58

59

B B B

F c

C c C

A A

c B B

B+ B B+

B A B+

A A

A A

F A c

c A B

A B+

A A

C B B

c B B

F C C

B+ B A

MEDAKKAR

leomHlnrrun RUTHVTK vADAV lc
ls sHrvn RANGA NAYAK

NIHAAL ls* la le*
lsroor CHANDU

lsunucu DILEEP KUIVIAR

REDDY

SRI HARSHA ls ln la*
SANDEEP REDDY

SAKETH CHAKRAVARTHY

SRI DIVYA !a
KANISHK Ia*

SINDHUJA

SRIKANTH

lvrom SAIPRANITHA





COURSE

ASSESSMENT





Name of the faculty

Branch & Section:

Subject:

KESHAVA MEMORIAT, I ]\ST.f 
.I.[ :.{.8 O[.' 

.TECHNOLOGY

Department of Information Technology' Course Outcome Attainment
DT.T.V.A.P.SASTRY Academic Year 2016-lj
IT Exant: Ilnternal

Mathematics-2 Year: I Semester: II

HT No.

Max. Marks ==>

Question No. objr A1
IA IB 2A 2B 3A 3B 4A 4B

2 J 2 J 2 3 ) 3 l0 5
I l6BDtA0120l 2 2 1.5 1 2 0 2 3 6 5
2 l6BD1A0l202 J 1 !

0 4 5
3 16BD1A01203 2 3 2 2 3 9 5
4 16BD1A01204 2 3 2 3

I
4 5

5 l68DlA0l205 2 3 2 2 8 5
6 l6BDlA01206 2 3 2 3 8 5
7 16BD1A01207 2 3 2 3 6 5
8 168D1A01208 2 3 2 3 5 5
9 l6BDlA0l209 2 2 0 2 2 6 5
l0 l6BDlA0l210 0 2 0 0 2 1 2 2 4 5
u l6BDlA0l2l I 2 2 2 3 5 5
t2 l6BDlA012l2 2 3 2 2 3 7 5
13 l6BDlA0l2l3 2 3 2 1- 2 3 7 5
t4 16BDlA012l4 2 3 1 0 0 0 5 5
15 l6BD1A0l2l5 2 3 2 1, 5 5
16 l6BD1A012l6 I 2 0 2 1 2 4 5
t7 16BD1A01217 2 3 2 1, 0 6 5
t8 l6BD1A0l218 2 3 1,

)
J 6 5

t9 16BD1A0r219 1.5 2,5 5 5
20 16BD1A01220 2 3 1.5 2 2 3 2 3 9 5
21 l6BDlA0l22l 2 f 1 8 5
22 l6BD1A0t222 2 2 2 9 5
23 16BD1A01223 2 J 2 2 2 2 3 9 5
24 16BDtA0t224 2 1, 2 2 7 5
25 t6BDtA0t225 0 0 1, l- 2 6 5
26 t6BDtA01226 2 3 1, 4 5
27 t6BD1A0122t 2 0 0 0 0 4 5
28 16BD1A01228 0 0 0 3 1 4 5
29 l6BDl A01229 2 0.5 2 3 2 2 6 5
30 16BD1A01230 2 3 2 3 5 5
3l l6BDlA0t 231 2 J 2 J 2 3 9 5
32 l6BDlA0l232 2 3 L 2 2 3 2 3 7 5
-r-, l6BDlA0l233 2 3 3 2 3 5
34 l6BDlA0l234 2 3 0 2 3 6 5
35 l6BDlA0t235 2 3 2 3 6 5
36 l6BD1A0l236 2 1 1 7 5
37 l6BDlA01237 2 ) 2 2 , l 8 5
38 16BD1A01238 2 3 2 3 2 7 5

a-rl



39 l68Dl A01239 2 2 2 't 5

40 16BD1A01240 1.5 2.5 2 2 3 2 2 9 5

41 l68DlA0l24l 1 3 0 4 )
42 l6BD1A0l242 2 0 0 1 2 5

43 l68Dl A01243 0 2 5

44 168D1A01244 0 0 I 2 2 5

45 t 6BD 1A01245
,,

3 2 2 5

46 l68DlA0l246 2 2 3 2 3 6 5

4'.7 16BDtA0l247 2 2 1 6 5

,18 2 3 2 2 6 5

19 I6BDl A01249 2 3 3 1 4 5

50 16BD 1A01250 2 2 3 7 5

5l l68DlA0l25l 3 2 5 5

52 168D1A01252 2 2 8 5

53 l6BDt A01253 2 3 2 3 3 5

54 168DlA0r 254 2 3 2 3 5

16BD I A01255 ?. 3 ) 3 l J 5

56 l68Dl A01256 I 2 I 3 6 5

t 6BDl A01257 2 1.5 1.5 2 5 5

58 t6BDlA0l258 0 0 2 0.5 3 4 5

59 t6BDlA0l259 0 0 0 J 5

60 l68DlA0l260 2 2 3 0 4 5

SI.]M 100.5 128.5 0 4t.5 4 8.5 0 16.5 0 59 0 335 300

COLNT 57 53 0 25 1) )7 l7 0 l.l l0 0 60 60

AVERAGE 1.763 t .16 1.9,1 1.72 1.9,1 t.'14 2.53 5.5 833 5

CO Ma tll estiors:

COA Exam ue\tions:

-1

YYY \co-1 Y
Y YYco-2

co-3
co-4
co-5

40 6060 il 28 60t1 ll I]50 ,15 60 l-i
Students Scorcd >Target

%

67.k35% 7 r 
,1,, 9l -olo 930/.88% 85% '7 (\" n 6ti%

7o Students Scored
>Target o/o

IIII
IIIIIIII II

61.k t 00%68%85% 76%co-1 mst
6'70/" t00%9 to/. 93v.85%co-2

co-3
co-4
LU.]

\ttnin mcnt LeveSubj ob.i Asgn Over all l-cr clco
I ..100329;co-1 79v. 67./" 1009;

10-60Yo8.1% lco-2 85Yo 6',7% t00%
>60v.co-3

co-4

co-5

II

III

@

Overall Course Attainment :

2

2

I2

l68D1A0l248

2

55

57

76

tr
tr

I

-t

I

t

n tt
I

I

ts
H
F

60

r00%

I I

I ---r-
T-r

tltl

f_l



Name of the faculty :

Branch & Section :

Subject:

Keshav Memorial Institute of Technology
Department of Information Technology

Course Ou e Attainment
Dr. T.V.A.P.SASTRY

IT
M2

Academic Year : 20L6-L7

Year: I Semester:1

Exam: II Internal

S.No HT No. objl AI
Marks :>

K' 3C 4B 4E2C 3A

Questiotr No.

2.0

1A

tf,i]

1B

[fi]
m
m

B
2.5

3B

3.0

4A

ET|]

I 158D1A1201 2.O 3.0 5.0
2 15801A1202 2.0 2.0

2.0 2.0 '5.0
4 168D1A1204 2.5 1.0 1.{)

16801A1205 1.0 0.0 1.0 2.5 2,O 3.0
6 16BD141206 1.0 2.0 3.0 1.0
7 16BD1A1207 0.0 1.0
8 168D141208 1.5 2.O 2.5
9 168D141209 0.0 )i 2.0 1.0
l0 168D1A1210 1.0 1.5 5.0
ll 168D141211 0.0 2.5 1.0 1.5
12 76BDLAL272 ,( 2.0 2.5
l3 168D1A1213 1.0 0.0 2.5 2.0 3.0 0.0
t4 168D1A1214 1.5 -t.5 2.0
15 16801A1215 0.5 2.5 2.0
16 16B01A1216 2.0 2.0
17 16801A1217 1.0 0.0 2.5 2.0
18 r.68D1A1218 1.0 0.0 2.5 2.0
l9 168D1A1219 1.0 1.0
20 168D141220 0.0 2.5 2.0 2.0 5.0
2t 168D1A1221 2.0 2.0
22 168O7A7222 2.0 1.0
23 t68D7A7223 1.0 2.0 3.0

L68D7A7224 1.0 0.0 2.0 2.0
25 168D1A1225 0.5 1.0 0.5
26 16B01A1226 2.0 2.O
2',7 L6BOtAt227 1E 2.0

i.0

1tt
?.s 0.5

28 16BD141228 2.5 2.O
29 168D1A1229 2.5 2.0
30 168D1A1230 2.5 2.0
3l 168D1A1231 1.0 0.0 2.0 :r.0

__r-,5
3. tl

5.0
32 16B01A1232 1.0 0.0 7.5 2.5 2.O
33 168D1A1233 0.0 0.0

1

34 1680141234 1.0 4.0 2.0 3.0
35 168D1A1235 1.0 4.0 2.0
36 168D1A1236 1.0 4.0 2.5
37 16B01A1237 0.5 1.5 2.5 2.0
38 168D1A1238 2.0

3.0

?.0 5.0
39 168D1A1239 2.0 .t.5 i 5.0
40 168D1A1240 1.0 0.0 2.0 2.O
4t 168D1A1241 2.O 2.0 5.0
42 L68D1A1242 1.0 3.0 2.0 2.0
43 16BD1A1243 1.0 1.0 2.O
44 16801A1244 z.o 2.0
45 168D1A1245 4.0 2.5

IIIIII
EEEEilEIE

IIII
IIIIIIII

EII

III

IIIIIIII
IIII

I

II

II

EI

II

IIIIII
IIIIIIIIIIII

I

II I
III I

I
IIIIII-

IIIIIIIII I

II

IIII
III

II
I

II

II III
III

I
IIIIIr
I

IIIII IIIII
III- IIII

III

II
II

II

II
II
II

IIII
III

I

II

I
III IIIIIIIIIIII- I-

ITI- rIIIII

I

I
IIIIIII

III I II
II
II III

I II I'I I
III

II-III II IIIII
I

II I
I

III

IIII

I

II

I

II II II II

II II

IIII IIIII
II II

II

II

II

II
II

IIIII Ir

II
II

II II IIII IIIIII II
I

I

I

r I I II II
III

I

I IIIII I I

IIIII

I I

II I

II

II I II III III

II IIIIIIIII II IIrI III II II II II

?,.0

0.1)

3.(l

168D1A1203

5

i



46 1.0 1.0 5.0
47 1,6BDLAt247 1.0 2.0 3.0
48 168D1A1248 1.0 1.0 1.0
49 16BD1A1249 1.0 0.0
50 16BD1A1250 2.0 3.0 5.0
51 158D1A1251 2.0 0.0 1.0
52 16801A1252 2.5 2,0 3.0
53 168D1A12s3 2.5 2.O s.o
54 1.0 2.0 2.5
55 168D1A1255 1.0 4.0 2.0 2.5
56 168D1A1256 1.5 2.0 2.0 1.0
57 168D1A1257 2.5 2.0 3.0
58 16BD1A1258 1.0 1.0 3.0
59 1.0
60 1.5 2.0 3.0 5.0
6t
62

63

64

65

66

67

68

SUM 29.5 0 7.5 78.5 0 92 87 0 63 0 0 0 0
COUNT 26 2t 0 5 3',1 0 51 38 0 22 0 0 0 0

AVERAGE 0.9 1.4 1.5 2.t 1.8 2.3 2.9

III I
II II IT III IIIIIIT

II I II IIII II II I IIIII II II I
I
II

III II II IIrIII
II II II

IT ITIII

IT
II

II I

III
II
rI

IIII r I

I

I

IT II

II
I r

II IIIT rI IT rIIT II
II IIIII IIII

II

III

I
II I

II IIII III- IIT I II ITIT II II II
I I

II

rI
I ITII II II I- II III II III

II
III
II

I II III I IT IT II II III
I-

r-I II II II rIII II

II

III- III II I-II I II I II IIIrII I
co DDINg Exam Ou llS:

co-1
co-2
co-3 Y Yco-4 Y Y Y Yco-5 Y Y Y

Students Scored >Tarset
25 7 0 3 0 49 0 l0 0 0 68 68

9/o Students Scored >Target % 96yo 33yo 89% 96% 84n/" 45%

co ed on s

co Subj obj Asgn Overall Level
co-1

co-2

co-3 96yo 96y.
co-4 800/0 80%
co-5 45% 450/o 2

Attainment Level

I <40yo

2 40-60%

3 >60yo

co-l
co -2

96y.
co-4 60% 96y. 84yo

450/o

IIIIIIIIII

III
III

III
IIIII

rIIrI

II
II II

I I II I II IIr r II I I

Overall Course Attainment = 2.6667

16B01A1246

168D1A1254

168D1A1259
16801A1260

23.s

Y
Y

33 32

60yo

co-3

co-5

I-



w KESHAV MEMORIAL INSTITUTE OF TECHNOLOGY
(Approved by AICTE & Govt of T.S and Affiliated to JNTUH)
3-5- 1026, Narayanaguda, Hyderabad-29. Ph : 040-2326t407

Department Of Information Technology
I B.Tech II Sem lar Examin ation 2016-17

o REPORT

NO.OF STUDENTS
Distinction 0
I st class 6

CLASS TOPPERS

SUBJECT FACULTY NAME STUDEN
TS
APPEAR
ED

STUDENTS
PASSED

STUDENTS
FAILED

PASS %

EG MR. PRAVEEN
KUMARPATTL

60 52 8 86.66

CPinC DR. RAMAKANTH
MAHANTHY

60 46 14 76.66

EP.2 K. VENKATESWARA
RAO

60 39 21 65

M-2 DR.T.V.A.P.SASTRY 60 53 7 88.33

M-3 MD. YOUNUS 60 57 3 95

EP LAB K.V. RAO & MR. O.
RAGHAVENDRA
PRASAD

60 60 0 100

EC LAB MS. HEMANGIJOSHI
& MR. GK.SRINIVAS

60 60 0 100

CP LAB
DR. RAMAKANTH
MAHANTHY/
MS.SAMATHA/
MS.SARIKA

60 60 0 100

S.NO REG.NO STUDENT NAME o//o

I l6BDtA1246 SIDDI CHANDU 69

2 168D1A1240 RACHAKONDA
PREETHI

68

J. 16BD1A1205 BANDARU NIKAS 66

4. 168D1A1231 N DIYYAANI
KAUSHAL

66

Committee In Charge HOD Principal





Keshav Memorial Institute of Technology
Department of lnformation Technology

Course Outcome Atta inment

Name of the faculty :

Branch & Section :

Subject :

Dr. T.V.A.P.SASTRY
IT

M2 Year: I

Academic Year :

Exam :

Semester:

2016-17
Overall

1

Course
Outcomes

lst Internal
Exanr

2nd Internal
Exam

University
Exam

col 3 2

co2 J 2

co3 3 2

co4 2

co5 2 2

Attainment level of Course Outcomes

Course Outcomes

Use Laplace transform techniques for solving Difereutial Equations(pOl),
(Po2)

Evaluate Integrals using Beta and Gamma functions (pOl), (pO3)

Evaluate Multiple Integra ls and can apply these concepts to find areas,
volumes,moment of inertia etc ofregions on a plane or in space(pOl),

Distinguish between the line and surface and volume integrals and convert
them from one to another(pol), (pO3)

Transform Surface Integrals to volume Integrals (pOl), (pO2)

OveraII course attainment leivel

2.2

2

Attain ment Ler cl

col
2

c02
2

co3
2

co4
2

cos
2

Faculty Signature

Average :

3
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KESHAV MEMORIAL INSTITUTE OF TECHNOLOGY

Department of lnformation Technology

Program Specific Outcome Attainment
Name of Faculty: Dr. T.V.A.P.SASTRY

Branch & Section: lT

Subject: M 2

Course outcome attainment

Faculty

AcademicYear: 2016-1-7

Year: 1

Sem: 1

co lstMid llndMid Univ DIRECT INDIRECT OVERALL
co1 3 2 2.25

co2 3 2 2.25 1.8

co3 3 2 2.25 1.8

co4 3 2 2.25 1.8
co5 2 2 2 1.6

average 3 2.6666667 2 )') L.7 6

III

IIIIII
PSOl PSO2

co1 0 0

co2 0 0
co3 0 0
co4 0 0

co5 0

0 0

attainment

I

r

CO-PSO mapping

1.8

0

average





Keshav Memorial lnstitute of Technology
Narayanaguda. Hyderabad 500027

Analysis of Weak and Advanced Learners

Name of the faculty

Branch & Section

Subject

Dr. T.V.A.P.SASTRY

IT

M2

Academic Year :

Exam

Year : I

2016-17

Overall

Semester I

s

No
Roll No Name of the student

Student performance Based on

lnternal Exam marks

Up to
previous

semester

MIDl
Marks

MID2

Marks
Overall
Grade

1 16BD1A1201 A SANJANA B+ C C C

2 16801A1202 ANSH KUMAR c B C C

3 168D1A1203 B AMBICA A A C B

4 168D1A1204 BYREDDY MANASA REDDY c B C C

5 168D1A1205 BANDARU NIKAS B+ C B

6 1 6BD1 A1 206 BATHINI RAJ KUMAR c C C
7 168D141207 BOKKA NISHIKANTH REDDY c C U
8 168D1A1208 BOLLAM LIBNAH PRATHEETH C A C C
9 168D141209 C TRILOK B A C B
10 16BD1A1210 BANDI SRI MEGHANA c C C C
LL 168D1A1211 DAKOJI MOUNIKA c C C C
L2 168D1A1212 DONKENA NAVEEN c C C C
13 16BD1A1213 GANDIKOTA SHAFIL B+ c C C
74 168D1A1214 GARNEPUDI MAHESH CHANDRA TEJA B B C B
15 168D141215 GUNDETI SRAVAN REDDY c B C C
16 168D1A1216 HADIYA KOUSAR B B C B
L7 168D1A1217 GANTA HARSHIT REDDY c B C C
18 168D1A1218 GAUTAMI JOGINAPALLY F C C
19 16BD1A1219 JONNADA VIVEK F C C
20 168D1A1220 JAIDI SRUJAN REDDY A B C B
27 168D1A1221 K DIXIT REDDY F B C C
22 168D1A1222 K V S DATTATREYA RAMCHANDRA SUBBA RI F c C C
23 168D1A1223 KARISHMA SHARMA B+ B C C
24 168D1A1224 KURRA SNEHA c B C C
25 168D1A1225 MAHAKALA MRUNAL F B C C
26 168D1A1226 M NIKHIL REDDY C A C C
27 168D1A1227 M PRERNA REDDY F B C C
28 16BD'1A1228 MADHARI N NIKITHA c B C C
29 168D1A1229 MADHU MITHA RAEPALA B+ C C C
30 16BD1A1230 MOHD SHAFIQ AHMED c C C C
31 168D141231 NAMPALLY DIVYAANI KAUSHAL B+ A C B
32 168D1A1232 NARRA SRI KAVYA REDDY A A C A
33 168D1A1233 NAYANI VENKATESH REDDY F B C C
34 168D,lA1234 NIDHI BANG A+ B C B

B

A
B

A
C





s.

No
Roll No Name of the student

Student performance Based on

lnternal Exam marks

Up to
previous

semester

MIDl
Marks

MID2

Marks

Overall
Grade

35 168D1A1235 NIRMALA AKSHAY B C C C

36 16BD1A1236 POLAMANI VAMSHI KRISHNA C C C

37 16BD,1A1237 PABBOJU VAISHNAVI A C B

38 168D1A1238 PIYUSH HARSHE A B

39 168D1A1239 PURVA SHAH B+ B

40 't68D141240 RACHAKONDA PREETHI A+ B

4t 168D141241 REDDIPALLI SRAVYA F (- C

42 168D141242 RIDDHI MEDAKKAR B C B

43 16BD141243 POLAMAINA RUTHIVI K YADAV c C C

44 168D141244 S SHIVA RANGA NAYAK F c c
45 168D141245 SANGEPU NIHAAL B B

46 16BD1A1246 SIDDI CHANDU A+ B

47 168D141247 SURUGU DILEEP KUMAR F C C C

48 168D141248 T CHANDRA LOHIT REDDY A+ C C

49 168D141249 THAKUR SAISHYAM SINGH c c C C

50 168D141250 THARIGOPULA NI KHI L PRASHANTH B+ C B

51 16BD1A1251 THOOM SRI HARSHA c C C C
52 168D141252 VARALA SANDEEP REDDY B C
53 16BD141253 VARI KOTI SAKETH CHAKRAVARTHY C C C
54 16BD1A1254 Y V MANOJ DUTT B U B
55 16BD141255 YANDAPALLY SRI DIVYA B C B
56 16BD1A1256 YENUGULA KANISHK B C B
57 168D1A1257 M PREETHAM KUMAR c C C
58 16BD1A1258 RAMAGIRI SINDHUJA c c
59 168D1A1259 SARA SRIKANTH F C C
60 168D141260 YEDLA SAI PRANITHA c c c
61

B

A
B C

A C

A C

c
B

B

C

B C

A C

A

A

C

C

A
A
B

B

A C

A
B
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