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Chapter 6

Concurrent Processes and Process Synchronization

v 2 n Ty S F AT TS

Concurrent Processes

F Concurrent process and either
E . Independent process : can't a

independent or cooperating
ffect or be affected by the processors

- Precedence Graph:

Given the following Statements:
(1) a=x+y S

'(2) b=z+152

' (3) vc=a-—b 52

(4 w=c+l cu

- Clearly,

- statements (3) & { (1) or (2) jcan't executed concurrently.
_ (4) & (3) can't executed concurrently.

(A& {(1) or (2)or (3) } can't executed concurrently.

b - But statements (1 ) & (2) can be executed concurrently.

F So if we have multiple functional units in our CPU such as adders or we have

- multiprocessor system then statements (1) & (2) can be executed concurrently (in
 parallel).

.~ Definition: Arr’e-cezi"éﬁgé-'ﬂépwﬁ is a directed graph whose nodes correspond to
- Statements. An'eage from node S; to node S; means that Sj is only executed after S; .

' In the given graph: 6{

Sy & S; can be executed only after S; completes
S4 can be executed only after S, completes.

Ss & Sg can be executed only after S, completes.
S7 can be executed only after Ss, S, S; completes.

S3 can be executed concurrently with S, , S, , S5, S . g% 1
R
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same result?
o Define:

W(S]) = {bls bZ: ..

W S /

'- S :-W=C'+1
: R(S) = {c}
W(S) = {w}

‘A B S: x=x+2
R(S) = {x}
W(S) = {x}

,j - S: read(a)
] R(S) ={a}
W(S) ={a}

Concurrencx Condition
e How do we know if two state

R(S) = {a1, a3, ..., a,,} be the

READ set for st ich i
variables whose values are referenced by st:t:rtx?gfg- ?ill,lr‘:,: y
: -» bn} be the WRITE set for stateme:nt S; \i i
variables whose values are changed (Written) by the exeCLll;io

Examples : Given the statements:

% S: read.(0)
RS =30
W(%) = SL} ,"[Z

- The Bernstein's conditions for concurrent statemerits are:

R(S) "W (S,) =&
W(S)NR(S) =

Example:
Given,

R(Sl) o {X,Y}

RS- ) \o
2) =12

W(s;) = iy “

%y} N {b} =2

2} N~ =D

{a}n{p} =@

Example:

Given,

S;:c=a-b

STUDENTS-HUB.com

Given the statements S; & S, , then S,

W(S) "W (Sy) =0

|

Sira=xty
S, :b=z+1

R(S;) A W(S,) = {a, b}  {b} # @

& S, can be executed concurrently if:
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Fork & Join Constructs:
Fork & Join 207522 %0.

o Precedence graph if difficult to use in Programming Languages, 50 other means
must be provided to specify precedence relation.

e The Fork L instruction produces two concurrent executions.
- One starts at statement labeled L:> _@&:L
- Other, the continuation of the statement following the fork instruction

Example: The programming. segment corresponds to the precedence graph is:

2
Si; j @
Fork L; el
Sz; 'E A\ @‘__ “59\*\:‘
" j  Cgnonxrent | Byl ge o
L:Ss; }/ ?_ D

(*) When the fork L statement is executed, a new computation is started at S; which is
executed concurrently with the old computation, which continues at S,. That is, the

fork statement splits one single corporation into two independent computations
name Fork CowQuhakion
hence the -l ¥
AN

must ask to be joined.
W
g”cgww <~

COMPUONNS o (JO0S . _ ' '
Since the two computations executes at different speeds, the statement which
executes the join first is terminated first, while the second in allowed to continue.

@m\-;#ﬁ%

Lunchion ‘\6\0 )
For 3 computations, two in terminated while the third continues.

]

! Ifis number of computations to join, then the execution of the join has the
Count = C_Qﬁ\)\‘\\-'&) effect .&2:\!_\ ek Ry (%m(kdﬂ) (S\;‘;\Q’
B ap— o pxecuted; SNy, ok
; ahe pRRes ok @ W

"‘ (C-m“\‘\-:o 1 L
C;g\ﬁ\w%\“m) If count # @ then quit (quit this computation)
The join statement for two computations is executed[atomically] i.e. can't be executed

At (Svep)
concurrently but in a sequential manner, because this might affect count giving a

wrong result.

For example, if both decrement count at same time then count = 0, and the @
computation: dues not quit.

* For two processes: @

Count =2
Fork Lg; @
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- Verg- mPortewt Neteim) ‘wwm ctatewmeat wust peo

Bxeco'&e«ﬂ aszOW'i&ﬁ“j: L Eleatr s oure_t

Process =k yYume fhat 15, Camn
be e_odza/(? Caﬂcvffewtl?f"

:(l)t;o Lz;__] >C¢\\&umﬁ\‘

L]:Sz j

L, : join count

‘ o Letusg

:oin, this will look lila:
& jot

count =2;
Fork Li;
a=xty;

i gOtO Lz;

% : b=z+1;

~—1T L,

¢ =a-b;
w =ctl;

2 . For the precedence graph earlier:

Sis

count =3

Fork Ly, _s, RGN
S:.

S4

s
L; : join count ;
S7;

e Another example is to

T = some —record-type;
f,g:fileof T,
r,s: T
Begin
reset (f)

STUDENTS-HUB.com

C'Lz : joint count; ’\"?

Fork sz

Ss;

iOtO L3; Y\
goto Ls;

Q‘"Cﬂ—rrem-

e The program can read from f & write to g concurrentl

o back to out four statements in the beginning of this chapter. Using fork

a= X443 } Cracuteny

_% L]
64} b= Z—\"LS'
c= a-b)

W= (%Y S

R Le

Taxk L2

copy a sequential file f to g using double buffers ¥ & S.
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read (f,r);
while (not eof (f)) do
begin
count=2;

si=r;

g ¥ Fork L1;
s [;mtiig S);’\->cmwm,¢t ghatement s,

; :dg‘f_lruw\"_‘EL]: read (f,r);
L2: join count;
End;
Write (g,1);
End;

The concurrent statement:

e The fork & join instructions are powerful means of writing concurrent programs,
unfortunately, it is clumsy and very difficult to keep track, because the fork is

similar to goto statements.
e A higher-level language constructs for specifying concurrency due to Dijkstra
using the notations: ‘parbegin / parend | ' )

Example:

Ae i |
7o Parbegin :

; ! S,;g]' L)ese 5M/1em-4> ove cyﬁew/lt(Q\ C,a\/\(_w//enﬂd\

i ! Sz;

Sas

y Parend; —

: f . 4 Satis

i
* All statements enclosed between parbegin and parend can be executed
concurrently
(*) In our pervious example,

parbegin
s el
b=Z+l; TC&!‘V}C\A\((; 3’
parend ;
¢ =a-b;

w =c+]; ?no& Ce"\cvnfvaw‘t\‘a-v

(*) In the example:
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‘, reset (H:
- read (L r);
while _(not eof () do

write (g, s);

: read (G, § CEMURE

- - parend; 2
end; *

write (g,r);

‘ end;
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Background

« Process Cooperation
o Information Sharing
o Computatiop Speedup
© Modularity

o Convenience

Data Structure used:

item buffer([n], nNextp , nextc;
int in = 0, out = 0;

Process Svnchronization
———0hization

item . . ; //can be of any data type

Example : Producer-Consumer problem , the bounded buffer problem:

Producer:
do
{

produce an item in nextp

while ( (in+1)%n ==out)
no-op; // full buffer

buffer[in] = nextp;

in = (in + 1) % n;

}

while true;

Az

Consumer:
do
{ while (in == out)
no-op; // empty buffer
nextc = buffer[out];
out = (out + 1)% n;

consume the item in nextc

}

while true;

- Suppose that we modify the
Counter, nitialized to 0 and j
buffer, and decremented eac

STUDENTS-HUB.com

- Shared memory solution to bounded buffer
most  m - 1 items in buffer at the same time.

problerﬁ discussed before allows at

producer consumer code by adding a variable
ncremented each time a new item is added to the

h time an item is taken from the buffer.
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- Bounded-Buffer

Data Structure used:

item . ; //can be of an

. d -

item buffer(nj, nextp , nixtzga type
int in = 0, out = 0; '

int counter = 0;

% With Gaunter * With Counter-

Producer: F\\

onsumer:
do de ~ %:.\I%%@( = upnl
{ ses { while (courter == )

produce an item ip nextp no-op; [f bM&& WQ\M)"\&O

= £ e Qyﬁ%Qkis?uﬂx nextc = buffer([out];
while (counter == n) out = (out + 1)% n;
no-op; /i huAy wauhig fﬁ ‘counter = counter - 1; ),
buffer(in] = nextp; ‘_\ TR NP B
EE,=®i}n_f 1) ¢ n; consume the item in nextc
! counter = counter 3+ T s & — <
= e et ¥ L ) Criticalls

while true;

\& ——— \ " ] a S Y \
Crive s e T ey

e Counter = counter + 1; could be implemented as

registerl = counter

registerl = registerl + 1 pjb{( ,
counter = registerl \\‘“~\\\\£53E;\\

e Counter = counter - 1; could be implemented as Cgﬁ“ A

register?2 = counter o
register?2 = register2 - 1 _ @C.ﬁ\
counter = register?

¢ Consider this execution interleaving:

30: producer execute registerl = counter {registerl = 5}
S1: producer execute registerl = registerl + 1 {registerl =
6}

S2: consumer execute register2 = counter {register2 = 5}
33: consumer execute register2 = register2 - 1 {register2

il

4}
S4: producer execute counter = registerl {count = 6 }
S5: consumer execute counter = register? {count = 4}

® No problems if there is a strict alternation of the consumer
and producer processes

Deed ey GRS Byl Ve 7

NG e |
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A
1t access to shar :
_ Concurre! ed data may resyl¢ i, data inconsistency.

_ Maintaining data consistency requires mechanisms ¢

execuﬁon .
of cooperating processes,

0 ensure the orderly

. The statements:

o counter = counter +1;

o counter = counter -1; "0 Qdany o %-\\Nkcx&, daka (me\’\\ﬂ

e ahateds dakm Wi e QLN
ey

& counter the other process must wait, that is, as if this
——

_‘ must be executed atomically,

Atomically: If one process is modifyin
is executed sequentially.
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The Critical Section Problem

; iy
The Problem with Concurrepy Executipn (et Canker O PRAIRIK- CeXvs \

1 processes
. Concurrenip ses (or threads) often neeq access (o s

o Ifthere is no controlled access ¢,

- processes all competing to use some shared data

- Each process has a code segment, called criticq] SECIION, in which the shared data is
accessed.

- Problem - ensure that when one process

is executin
process is allowed to execute in its critic

g in its critical section, no other
al section.

Structure of proces @

‘GJ

repeat ) S N
Lem‘ry secz‘foﬂ = Soikes) I

v critical section -
[ exit section| <——— (220w 383

g . P2 biea / Dl
remainder section 9€ction

until false;
Shareds datko S Hcomil\@i ﬁ)

fomical_ smm&wu]
Ls one pocovsek abime.
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S,,/ution Requirements:
/

If process Pj is cecuti

exXecuting in its crig i
s - s s S ritical sectio - .
Srocesses can be executing in their critical sections, ¥ e O "\ l{u.n no &)%}t:\ w

Progress If no process iIs Cxccl_ﬂlng in its critical section and there exj
TocesSEeS that wish to enter their critical sectio < e

. . n, then the selecti
that will enter the critical section next cannot be postponedei egtltgn_of the processes
i I8 TRete QR N\o Py i — n chinitely.

ded Waitingg A bound must ex;j Crittady Sechan ond PO wanks 4 use e
Bounded o enia theit ot > XISt on the number of times that other processes SV SR
arc a!!gme 0 It critical sections after a process has made a request to enter W Cany &
its critical section a"d\gege that request is granted Q XN
AR O N T TRt e At K N
v é AS;E?T\'fe- t\l}la‘t\teach_;::' oqégés‘e‘&xgz’\:i\ﬁ tS&“w % [N TN -/93 ) o=

y es ata PN
: ‘ nonzero speed. roesoN D (¢ W
> No assumption concerning relative speed of the n processes. R

Solution to Critical Section Problem
_ Types of Solutions |

» Software solutions ‘)\‘Dgi\m\k\\“\'\\\g

o Alg.o_rithms whose correctness does not rely on any assumptions other than
positive processing speed (that may mean no failure).

o Busy waiting.

o Hardware solutions

o Rely on some special machine instructions.

\ssupen Q)

*  Operating system solutions {2eadsy Suntitins 10 Wppah e Prdganiide

o Extending hardware solutions to provide some functions and data structure
support to the programmer.
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SOFTWARE SOLUTION

. Only 2 processes, P, and Py
. General structure of Process P, (other proces
repeat
| entry section
critical section
exit section

remainder section
until false;

Sp])
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ghared variables: -

jpt turn; //t.urn can have a value of either 0 or 1
//if turn = i, P(i) can enter it's critical

Section .
> wiks Baseds @ s
process Pi G0 CaNOUNENUY Vo el
7 9\,‘;9:39 Procs A%S
wii®) &

do

critical sectien

[ =31 ‘ whileChuiny =1 )

remainder section A0 MW | .
while (true) U‘JHCQEQ)‘%QQ:\'\@(\I
o= Lo ‘

e SeAiEh

" . Mutual exclusion

- Bounded waiting @‘- each only waits at most 1 go.

[progress not good § €ach has to wait 1 go. P, gone into its (long) remainder, P, executes
critical and finishes its (short) remainder long before Py, but still has to wait for Py to
finish and do critical before it can again.

Strict alternation not necessarily good - Buffer is actually pointless, since never used!
Only ever use 1 space of it.
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I ofl’ﬂflﬁ‘@

, Shared variables

boolean flag(2];
flag[0] = flag(l] = fa]ga.
A AL FLagTi] am true oo

section ¢ Pli) ready o enter jtg critical
process P i
. beCmo PS
£ “ .
3 Rl strue
critical sectio Ne (¢ ‘
n While (Rlagtit)
[T | g derdMm;
remainder section —i

while (true)

e |Doesn't work at aﬁl Both fla
. g8 set to tru " :
after you." "l insist." etc. =~ 2 ueat start. "After you." "No,

e [Infinite 1055]
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s of algorithms 1 and 2

shared variable
//turn can have

aed
pin rn;
Cof" igt tu i 9 v
flagl2]; fla alue of o
pgleat oS EgI0) = g Sither
?f f1aglil == true, P(i) ready toﬂgérlu]: = falge, 0 or 1
/{;eSSP i °F its eriticay :
Pro = Section
{
critical section
remainder section
yhile (true)
4 : ™M F
Process P —> Contuntar Process P,
renainder section remainder section
} vhile (true) } while (true)
o [Meets all three requiremcnté solves the critical section problem for two

PrOCESSES.

o "flag" maintains a truth about the world - that I am at start/end of critical.

"turn" is not actually whose turn it is. It is just a variable for solving conflict if
two processes are ready to go into critical. They all give up their turns so that

one will win and go ahead.

e.g. flags both true, turn=1, turn=0 lasts, Py runs into critical, P, waits.

Eventually P, finishes critical, flag
Doesn't matter what turn is, each can run critical so long as other flag is

speeds.

conflict with turn).

UplsedrdddywitincehBedanaer
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=false, P; now runs critical, even though turn is still 0.
false. Can run at different

If other flag is true, then other one is either in critical (in which case it will
you wait until then) or at start of critical (in which case, you both resolve

exit,




Ba kery AlgOl‘ltjhm ﬁ\c\‘*‘“\"&\t‘\\‘@“ N W Whuhign

, B .
roduction O sy

]!l‘ orithm solves the critical section problem for n

This algo customers take numbers, ang whoever hq

- bak:qgervice" means entry to the critical Section,

course:

:ical section for n processeg

lthGen eralization for n processes.
Each process has an id. Ids are
Before enter{ng its cm_rcai section, process receives g Number,
enters the critical section,

If processes P P is served first: else P is

served first. .

The numbering scheme always generates numbers in increasin

1,2,3,3.3.3,4,5...

Notation <= lexicographical order (ticket #
o (ab)<(cd) ifa<corifa =cand

cr

ordered,

Holder of the smallest number
iand P receive the same number, if i<j, then

9 order of €numeration,; i e.,
+ Process id #)

b<d

o max(ay,...,ay)isa number, k , such thatk>= g, forj= 0,....n-1

. Shared data

1 boolean choosing(n]; //inj

tialise all to false
int number([n]; //initialij

se all to ¢

15 remainder section

} while (true)

Comments

" r that P; will
lines 1-2: Here, choosingi] is true if P; is choosing a?;n:ls)?lrot-rt?;:; g;b:nter its

use to enter the critical section is in numberi]; it is O if P;

critical section.

. i i line-
indi cess is choosing a number (
i -0: ines first indicate that the pro _ : o
zgi)n?ffe‘; ?r.y];geasses:g;eg l'.:rr:ique number to the process Pli‘ rgltlanée)S), howev
no,t always happen. Afterwards, P; indicates it is done (li .

NTS-HUB.com Uplsedadddywitih cehBednaer
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05 7- Cess goes .
nes est number of all INto the critj .
iltl has th LOSV;S have the same :‘huempbrOCesses Wwaiting to grrl\tt';? |t|$ ection. Pi waits until
0 proce> t - goes in; the notation ST, the one with the Smalle nama) Soction. If
ihe SUP° rlI.'nes 9-10). Note that if (a.b) < (¢,d)" means trye |fr na<me e value of
2 SIngan Ical sectio
its irtlsuunf” + has done so before looking (Iinegs), Umber when P tries to look atit 3.

14 Now Pi is no longer interested in entering its criticg] section, so it
' sets

e
rl;gmbeff’] to 0.

D/ﬂ,ﬁ,’ba_cks of Software Solutions

s Complicated to program
s Busy waiting (wasted CPU cycles

s [t would be more efficient to block processes that are waitin

g (just as if they had
requﬂsted l/O)'
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qrdware Solution Disapy, Interrypys
O a uni-processor, YOU €aN gt mutual exclugiop by, locking
out

interry .
you can only afford to do this for 3 |j Pts. Observations.

ttle while SO
! s y()u d , .
eneral YOU CORY AN 10 PIOLECt eXensive hings iy i 2 inte
: orks if you'r i " n
_ Nothing else w you're sharing memory with 5 device ocks),
(DEADLOCK). You sure cant use a spin Jock!
correct solution for a uni-processor mach; ock!
“~ olution is not correct.

fTupts (of course in

ne, but thig doesn't

- ]
: ork on multlprocessors, the

. itical section multiprogramming .
. puring €N & Dotuiilzng. -
ormance penalty

Repeat
disable interrupts
critical section
enable interrupts
remainder section
Forever

Hardware Solution ' Test and Sepi. ~> Wbt R SRR LISOTRAWKY

use better (more powerful) atomic OPerabiong: @—@==0z00 0T s

o Test and modify the content of a word

atomicallx.

boolean Test_and Set (Boolean g target)

Caliulay werente
{boolean test = target; %W(\\WM

target = true; c‘% _\@(:;gb,
return test;

}
¢ Shared data: boolean lock = false;

Process P;
do

critical section
Tock = falses
remainder section
}while (true)
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OPERATING SYSTEM SOLUTigw

; “uQ%_Q“
semaphore: wait and signal

L) ”GPE“S the ST sac-,\'\@““

(1) Train 1 Arrives

2} Tran 2 Artives

(3) Train 1 Leaves {4) Tran 2 Leaves

i
e 2
‘ \5\‘ E ///
LI T 111717

T
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naphore S - integer variable
L>mTS=3, - can only be accesse( v

ia
vait(s) : while (Se<-= 0){ e “VOIndnlﬂhl
S = 8-1; hing -/} Opcmtlons

gignal(S) S E + 13

L Kesi enveciiiiian
mutex semaphore =1; ”""C' The wa'it ,,.,Q <, M\ o
Repeat Mugi be ﬂ’—a(ec,uA (Q

wait( mutex );
kritical section] Prablew (secaghom)s bousy weiling o

signal mutex)
remainder sectj

Forever

Sen

;{fuL/tnow
“*ch'tq\é.

aphore Implementation

Define a semaphore as a record/structure

semaphore
int value;
— 1
List *L; //a list of Processes

[ - ‘gm@ ‘E}‘@—@

. Assume two simple operations:

Sem

o block suspends the process that invokes it.

o wakeup(P) resumes the execution of a blocked process P.

. Semaphore operations now defined as

wait (S)
{ s.value = S.value -1;
if (S.value <0)
{ add this process to S.L;
block;
}
}

signal (S)
{ s.value = s.value + 1;
if (Ss.value <= 0)
{ remove a process P from S.L;
wakeup (P) ;
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Classical Problems of %izaﬁon

nded Buffer Problem

Bou

Readers and Writers Problem

Dining Philosophers Problem

Wer Problem

ghared data

cz:z ;ﬁ??e}zr [n]; // could be any data type
c ’

semaphore full = 0;

3 // counting semaphore
gemaphore empty = n; // counting semaphore
gemaphore mutex = 1; // binary semaphore

nextp, nextc ;
GhR \\\kfmﬂ&/ exec UD\EY,

Producer process

do
{ produce an item in nextp

wait (empty); —3 Qprascks \QQ&\%‘&Q\M}
wait (MUEEX) ;a——r QSO
ladd nextp to buffer

signal (mutex);
signal (full);

while (true)

« Consumer process

do
{ wait( full );
wait ( mutex );
[remove an item from buffer to nextd
signal( mutex );
signal( empty );
consume the item in nextc;
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v e

— PIler
lk"" ders-Writers Problem

ghared data

gemaphore mutex = 1,
‘,m“\hora wrt = 1,
int veadeount = Q,

Writer process

wait (wrt)
[vrating is performed
agignal (wrt);

. Reader process

wait (mutex);:
veadeount = readcount + 1;
if (readcount wwl)
wait (wrt);
aignal (mutex);
reading ie performed
wait (mutex);
readcount = readcount - 1;
if (readcount == Q)
signal (wrt);
signal (mutex):
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Philos.opher I@l

' qaphore chopstick[5];
sle_lopstick[] = }_f
c =

Ll
' er i
losoph

’ Ph

dowait (chopstiCk [i]);
it (chopstick[i+l mod 51);
feat ] e
signal (chopst:l.ck ) ;
signal (chopstick [i+1 moq 51) ;

think;
}h'le (true) S\
whl | %h
A analolHe. %@m 1 @
Phlalosoidﬂl"é__ E Sa
1
SR ¢ >
siy 5 1\&
: S
M\ Preblemns
(1) Deadvlack .

2) Srarvatisn.

STUDENTS-HUB.com Uplsgdaaddywitih cehBeanaer



g m,itaﬂ}
'__ﬁh“__\ eadilocks.
| _MD*QE{Q&%\__ -

Vo peresses ores_dcadhQuckeds 3G

P m%_qmc&ﬁ_%ﬁm%o&m%

- __wmvﬁ%&mm—_mess o

- MNM%LMLM%

—

#

Prinkey is C\g\m&&b__‘&/\ AW_IX‘

___,'\l)__“rl&_p\Z.gQ.DB

y
b LI %) ; . fq P 4
ledas 3 g7 et g, -

STUDENTS-HUB.com Uplsedaaddywitih ehBednater




r‘; e MoVdssy
re; e “?{'\\ \Q)_,_Q‘Q‘)gf
-5 —
.

4--.__—-__.__ —
-__\

@D&L\ock B ey

m&- \m\c\(\.?j k\)\oc,\:&m& e QtDCQ“D

-e — s “nadaivogy qvesmm%_m\m% 5& Q0
'S Y - B —:"OA*Q\QQ&AE@__ e L

—

!\Q;_S%&:Mm&&w Ll ik : «0\&2@” ﬂm\ﬂé ‘

y =
. MMN_M_MMW_QQ_&, %
= W&.\Mm.n_,
W_}_msmm_é}‘mgsmm%
' [ ==
— Wo; ﬂ.._.:gi:._hwh W I Y
~ 4 '
- me*&_%‘e_w_\a_\ém_%\\ \\g\m\m__,
_%‘_QEL\,\LQD‘SS_A\}Q_ES&A\LQJ\ -
ol of b ¢ £49e - UEen Yo besauxeon | -
F
-—MS%__MY:&SC\\\@'\ ’
WL@M\N\s (T 23 C

e O M&Q\& MQA&XM\’\JI\ Q0L <% 3o oy
‘.L)ﬂ\m_\\\o.s\g;\emio_en\gr o\_&m&\@&m\*&\m\ ‘
vecovers,  Koam ik " UMY

(2)The T
S’m\% Pwm%s_‘rhe_sgsm&m_mm‘\g‘g ek -

STUDENTS-HUB.com Uplsedaaddywitih ehBednater



' Et M(—QL ';,Qul‘k CornduNies: : I § B

l{- TeCassigyey CONMKENS TEY wad %\(m\m\umms\\!v -

S e Rec o\ AeadWl 40 QK. / ol Al gy
LAY Mol EeOSOON il "
The ms;su‘co_:\ﬁxpe. W.mm erhLS\N.\liﬂw_.. ¥
Wk, oy e Shased . oS .mﬁ&j\lsmmqw@_:bm radie™ - ¥

N R ' nm‘&wmm—*&?&

e (%) No_ Pre . augiian

Re. TEARTI _%_Qm**mm_wgﬁ. T Yesauvtan:

m*—w,_(H:) CIPC.\)&.QXL__WN\‘ hOuc‘lLJ NPaY?. \
=7 Them_e,x.s’rw %%mm_mm

Lol b it of Al is ow\gw\mh\’\@j&_a\,j@_m\m;%g

XS

(2) Mo K ks ——f—T

Facdn grocess A3 \nahN_Qnxesanes. ) -

o M‘c\(\g% N e Yess, o velwiee | -

|

i

1

1

|

L.EJ_PA{*P,LLM_J.P_GHQ,>TSQ®3:—WJA g
NSNS |
._PL\SJUQl\‘\V\?i %sc_?gjrc Yeleane '\

_ ?M,_xs \mx‘wugsz-&r \)“ A3 —\o_m\we e 2]

\\"Q. \Qimm oy

STUDENTS-HUB.com Uplsedaaddywitih ehBednater



< |

=& Resouce Mlowhan Grognt i

o Generally | sgeagn G- (USE) -
B — V= et :._\ Wy - PSS NI ]
ﬁ — E S‘\-\ \‘S Qg,\s.&m)y R S o - A l‘
N— Th e SdesMock Qane s J

ﬁ e e R _-_:Vu—_—_:'._._; \&*9\73(&5&

_HQP_‘\'JP&)_._RQ;{L_); Df s et %\’%_MQE fanle L

N vese® yge Ry , -
|- % /L0 Sy oM ate CVQ!\\‘M\ o oees Q.
.
| S J i d,g # ‘

E\(Cﬂhd&h -P i % Py P37( 2 1404
R=T Ry p.,m_.-,__gg,m_pgw(gk

E _sl CPLRY (P, R) (R, ._ah_.QRm_Q«,_) (R2,0)
(R;,_Pg) Tl' % 7N & AEaLS

- ),i\ DA

sy BsSm%_é\emm&&gn w&\c\m_o\‘-_ﬂg

STUDENTS-HUB.com Uplsedaaddywitih ehBednater



ST

oy Deadieck SN - , 4
0 wake sre ol Yeaph e s¥ Yo Sovs —
e Vecesany Mhmﬁ@k“%m —®
,,,,,,, S GA—WMG\\% —B
E— _,,_\’33 @m_.mms. Cove syl L
,, _ﬁ_( L R XN el e Ca s QD QNINRS, - |

L) M\&_,m_msm 1
M%_mmb g) {
T \smb_\%\,s Qm\ohmn_\xmu%% {
£ L (
(1) Lot Mg PRess Sapens ol s ’
“Q&..W_M_Q)Qgﬁ\m‘\%
(D" The, prcess. S gl al). |
s Cesonfus Whe 3% Wag wag || “
?\&\w o )

STUDENTS-HUB.com Uplsedaaddywitih ehBednater



e

s \
o — 00000

B 3- Nen m-e&x‘q\\@' B N

B T o Qoo venprale & Y. msm&\ % vm\-_m&m&o\e,,
B % e welese, W NeseReen \‘r&\oﬁu v o
SN Drtgﬂemuksm_s,\@xmﬁubnm&\&\ .~ pase_ \ZJQ\‘QGTM:&\(& N
S 2 NLAAATR G0 Shema el

4 _Chodsvwodrs -
— O Comd veadoe. o w9

| @ Nexd gk
|

— pr————

i

‘:-z P e ——

——
e ———

‘?QC!E P, " , \
Sessaphar St T = 3:1\1 s I\Tr

\_Qe‘zes&tf

Tk o

il 50y i (%m\m JGVERY)

f \nei (2 0Y9). )5y e (S e G g}
%sséwxe\o_Qscc\uma) \ g B ooy g 51
%\C&N\&\J (Q\\ | _‘ | :

-ZSU“\'\\_ R.&Jha . 3 oof al p v'_' -

STUDENTS-HUB.com Uplsedaaddywitih ehBednater



.-, T'B%\Q&&’ ﬂ\)o-f:\&mQL |
) LS\\“\L\\' Y %\Sskm [ER 0.5&&&5’@:&24—3—%"‘

Were @ risks aSeapuidy & prtesseS —

R .496,9\,;7,,,;._-,?“_,5%@9&%&-

:J‘ ] PR PR RN,

—_exeauln «% Sl :
— B Qo Yoke ol onadide yesaiwes

1

- % YRNRCES, \ %QDL%M&
‘‘‘‘‘ e B Qo

R ST - A mmwmgm\u\e&&m&

T 2. veuaigS waleamed Mo o B,

““‘\\\—\__ﬁexggm Yoo .

\P\'\Mﬂm\&&m

1
78

T s vaeasel oy R OO
exeast, 2. \inioy «

£

\b&m\\@‘ me% RN
. J . AUV VvY %&m_\&&g&&;&ﬁmm,

__exanple: | QWLMA&M&M\QM

M\QT‘S—J \C\_EAN&,Q&_ ol &—ﬂk&i}m

\Dcﬂc‘: Wice §

Prodess WV_MLMM&N. J\g@S |

L AN

= L\‘\&\Q

P?. q\zg\;’(

STUDENTS-HUB.com Uplsedadddywiti 2enhBednaer



—1

——I2 M Supkewn XKe, . SRS S —— —
axalalsie J}_{X@ ez 4P f-—PQ_/—PQ_> /}
L . a) S —
— @ S\ o
ﬂw; M&msxm %‘:u@@e_% mm\@d,’ﬁ
s vea\)mb‘r s \\L%\\@m@%el / e
Yo onellalde ok Mois Mgy ) ‘ \ - e
— - osxileie t 22 4 £P, ,

) P.F oCess. .~ . Rllocakisn - AMeix o Coxsexl peedn.
- ARGt of i’ By R Q7 H n C L

» B o 4 O . 1 5.3 . .4 3

ﬂ_ﬁ Ji Q O O 3, ’;l& . \ 9\ ”l

D By odoon 1D 0 Qv [} BRI G O

L R A YO A a2 O |\
.

:LS“;HaeS%m\x_S:&QJ\) is_\%ﬂﬁm_smwc&al_“
Avallabe.

5 3.2 BB G g,

S —

’ vt g ooy \WONB {4

s LL\RQ%PO,E%,&A
10 6’ g i

o 5 4

® , S

T Py o & & Q Wi 3-3
Z

T

Y

STUDENTS-HUB.com Uplsedaaddywitih ehBednater



——

—avaldledale

D “%Wkp\*cc& l\ x‘ﬁq.umxa&) (% 2 OLJSJM&P\W‘ ‘

!:;

—O0 . 0 9.

Z__J Nth" Sacﬂ e

_‘___“_*

:-NEE\ Bovoerl. ngcmﬂﬂm‘_
— _n‘L\kLLV).H__CmnS{Mﬂdl\\ﬂMQ_Jﬁ&S&@_i%‘, :

, e Saplbtng,
——— o Euoly W@.&Mmmmm neo\s,

——————— aX the mﬁm{\ -

— e Wen ~CLPRocess. TeUan o PRSANTRe W wdainy
————— Vs Ap uaibe.

Mtlm%&pmwwﬁmm '

i ense Weun e Sint e ASme

ﬂ@- do Srudlke uged) -
Lt Elsm_)ﬁnm;.y y '

/IMKE\U --'\ .WQT_MLMQ@Q

g

ek R \m_\ss}_’éhe_msmmc -
L Pillocatien | ' |
o 24 ‘a\\om%@ggh,ﬁmwﬁ&mmm
tom 550, Mixmt&%—jwc -
NEEDTS = | fmm\(.\s_?ggr\ea&sgq \xnu;:ﬁ
; Xﬁm J%Jfér;gjgmmxm> N
L -\Miubj*ﬁk\mmﬁmt\:)%m_
me—— e B

-3

STUDENTS-HUB.com

Uplsedadddywiti 2enhBednaer



3 ;
( i

f D WosaneWe | )
%"mmmﬁ =0 ;1 is Vo sorAIR wailnee 5wt av %
i . R W SRseus QL. .
A Vatom (Baokard) -
S Y G
= Q"%M\_mm_}, AU A N0, L M___/é
> 2 Cadban L el s |
4 KU 8 Lead TOLEW K .
- S?SN—SJS‘S‘«M—EK&E, Golo Xep A L
‘ Ao W = w0 Blacientil L |
4 Xti-O | a *E-
' CoTe, hep(5) T |

| Do T KU =0 8 L Yian \ 1

'* Supkens & SBVL | 4

c\De
Do s VESBYE
exommf)le:
PibCes, ALK Allacolson e,
Yo L0 e &

_ ondoMeCw =) | #09| =
A %0 —
K, S

STUDENTS-HUB.com Uplsedaaddywitih ehBednater



NLhu_pL_e,rjtg ——

.h'iemdy ﬂ’]c.mcxﬂgmcn Co : o A U
¢ 5 -
Or‘d,unnj .M«zmmﬁy,/\danagquqﬂ‘? s S PN R I

S means: all, progrs. T e cdeied, (et
:ﬂh o lomumany oetere exeoiiin Skoxye) 2

pm S

e S
e

:\- Ay ch&xm).,.-Sﬁ&mﬁ\js-__e\g%m&_%&mr\:%-___‘,_‘“ | '

P Lol Wvee

»

——

e e e

Tmmx&_smﬂka&x _Wm.lkﬁ_wg_&% '-
'-NM‘&_MLQML\AA&W&mu - 1
} IFS Ahe ocliodl ades Sy
] .

PA-1#2 , 2i50g

STUDENTS-HUB.com Uplsedadddywitih czehBednaer



- —— e —

r - Wi Y O dohesaiines - MW\WD&%‘—Q G
|

443 A\- kg\\\\i\\\\\-? @ \Nne.

- e . DN\s m&?ﬁg&\@ QX:_.&\:\L-N:QQ'&“Q\NAJ' LI

VO meaies e poonn s Re \esdeds |
— ."‘m‘mmm&c& er\_\..%“\e_&\\mm\gﬁﬁ\\“*m
— . Weo Nokee Aak Y program Qs ‘
——— Trs ot g, exeartii.
---“+--—LQ.)-’:\'}H.-cq&mg_\'mm '
TS L o ey
\&%%MALMQ%‘M&& QuuR kYoo Wenall

i ‘f. 0\&“&‘(\(}};“@(@@\1\-\@ SV

\QQ‘B}_E xe A m \"T’(\lQ__ggf’A@

— .
——

\gygumc;}ﬁmgm_cmmmm@_\cm

Py, hddvess 420 W e aniloMe Foc Wi,
CPU o Cerdhn Meeaouolion o8 . - -+

%&Mmg«kmﬂéﬁt\g "\S_\&m:\cm@a&us&;‘ne
oo Ol s anallgive doto W 0Py, |

\ . ‘ Bl
& . A
: ‘ N T ———— S
‘
H 4ot
e,
—
e
—
o

STUDENTS-HUB.com Uplsedaaddywitih ehBednater



_h__,_kg.nm_ i - _‘._.u‘ o
E\Eiﬂ Cen b, iqjusus < jallocatien L Nuikiple. Poxknes (ngmsﬁm |

\*____memﬁ s AN Yo LACRNENs - NP,

W — Bveny reoien conneid oy VORest
9 When o e oF ek NN hedaies e qAMa
& PR e Landed, fnto e, s 1
& Hctﬁ:’.mmm;s\,.pp@c F aouns! L_Wiwk._d&)kﬁ_%\‘(\xm__.___
= We e 4o Carnpudn. e PH?)

S Amwm_%&g%hmﬁr Qm&\‘s’ee\:":u_____

\esn § Bl %5l Rase Ruyerer A M‘L““\

- -
AR R

Mo lexyy
: ,~ Igmgr-g,g - Tos ———
’ ;" \m\g Qe
|
]
r

A}
!’\/.,f/g_ Fitas fo \/:‘Jt
5 r
remry, G}

STUDENTS-HUB.com Uplsedaaddywitih ehBednater



e \

F S Mare cne o vasias, e his 0 &‘hé“‘“%ﬂ &

\&

r () Fexedy me\@ns., g 22000 \ — @
(2. D\ﬂnmmxe,c_m&&QBng@“% U i
[‘h m‘»\\hp\e purhh(_m‘s & et g &
el Roase L2l Ll ?émra‘cm — @
———— PR _ = Roke /iy LA/ 104 — &

_(DE Ty Mm; (LBM: M Y:ZD

S \ «mﬁhxgbcacmmmg—\m
— Frvad vondoe o regens

Wm ‘“H [ ch\lmh&_mfn_cx&w&s\_wmv S
\‘\QQ&&\S CRaudHens)_euaoh Sicen. /W\o

-y a0 Coon_ha\dy, A\ A YOS \
‘\ﬁa‘\o QBQ&\ | ‘ \QC)N\%\

\LM&B_MMN&QM&\SJ 500 /18

| 100 B
¥ sdheduitngl, Wew the 05_celacks o i dar |
a Cg_ﬂmm_wf m7) ' |

(A)-Each_veoien hos Encwn c%\mm,_é% waﬂm\g A&S

il

v

05

Y#O\ &qoﬂ |20 l_e 100 108

EANEY F}» SOMg |

STUDENTS-HUB.com Uplsedaaddywitih ehBednater




(b)Thu{g;mmg*mL Qs sy“moﬁ' e, A& i

OSJ
SOTwm (e

S \ omg\

- o N eoome|
o %Q\\L&LL\LM LT Y
2 (D xerc unﬂn & LO\WIGA\‘IBK\P

§-~~--— o (9) Reck 54 _ .
S (» Rekavolgde O
i.&mﬂLPrB%\QM%:JQWm&Ameg{\%m_

D Ihe vewnaining wnysedd —wenn SerSde W segpen.

5y o
L Exrecoal Froomunrafion: e unused) we oo widh s
el Yo by m\g&m&;\aﬁoﬁ

U—L\l%m&m (,Ngx\gi)l\e) WV—
eXauuper idid
QgsmeM_M%ﬂm oy Quane. a¥- %g‘ﬁ
PWcess iy MMBMQ&\W\“MA
P odomg. veadil D
92\0004&-

*PL,L_; 10 N
y MR «

STUDENTS-HUB.com Uplsedadddywiti 2enhBednaer



& :
¢ A
j \Eﬁw  on00 MRS dssestalg il
T ——H0 MR Gyyae vcv—sg.--ffd :
; NS -
- %&M@EMW“‘)
_@&MLWAMMLMQ
© \axioMe_ \@»&m}f&
— O Oess P .
17 (A Sk % 9
. (M_eféf_'_gtte &> T ST

STUDENTS-HUB.com Uplsgdaaddywitih cehBeanaer



ww

[N\9 reblamnextexasl Tranueaahen. C"\M\%
wwmmm ¥ Wy 2N

J_Z]Jslmi,@mdmg_ﬁ?&%\\gu ulivd b od

, \QQ_\Q%WQ\MM@MM, e
LAk %_Qu\lled_eo%
N\mme%«_\ag\\ﬂm_am_@oxﬁ&“ o'sxs%__’:&w. ave
iz led Srasees. Vv by - )

M_gz:mm 4G ooy WD LU

WM&y
-

, ; \ ""\ /
| = Mmmwmmzﬁ_,

_weneod Whatt calleds ¥ pagle. e_,AnNQR}\ﬁ
e mmamm_‘}mm WUERRErS
5}—’\’“\@%@3—\“_&\\&_\%@_\1@%\3&

exum@&ﬁ&xm_\&%tgig_;\m_\%&@hcgmn_m_._ _
gn“&‘u'\ﬂg\ e

\Q%\cn&)_m%%

Ooha ¥

\Da o i
\oo ! &

.:jMﬂIC&%}S__“

i \

‘EQEﬁL___“}

A3,

o0

L Yoo 3

A

B

\alo.

ooy
\ooS

c

A. 2
LRA=0o74 &

: E‘%

Lo |

vz

Noob
Yoo F

1006

STUDENTS-HUB.com

1 00¢

telei W

\ot0 |

\o\!
10\2

UplsedrAddywitipCxrhBedanaer



e Jelal

mmmvmﬁiﬁjéw n‘iﬁﬂt‘ﬂ

)

exadipdr” Fake e AB < 21 )
: L-HL 94:’4 ‘A/S __'.PH::_.Q__;

sy 'Qi)".q/‘l‘.’" fi-#¥s 42

o Q9 Zap0h < D

==

Q= 2H %\00 = 74 ¢

ﬂ&o\ﬂemﬁ’n_%_g%m_%mp%esf#& as

tllaws \ s | ;
P10/ e sera

{

- Lﬂf@?ﬁgg SiTe.

\
\

——

e e M s s ok bl il op dbedl F B}

4 Je lohphedor 400434 21101234 ¢
i -\m-m@ﬁ )

O I I i gy . | e

o\ | — :

L J@D%Q.ixi&b\e, 8

et A O : )

“The OS5 Msm%AW_JMImdMW .
I our Prgrai. ‘ P

TR 0" % '
[\ Moke.t Lo Opexaties are. wilHplicatien ¢Peralims

vl—\_l

. Indhich weans.  Hhese operss toke Akne S || e
QQ\\UA\Q\'\G“ . N I =

i i g

. i [
STUDENTS-HUB.com Uplsedaaddywitih ehBednater



\NO
i 4 S B
@ /N\Ndke: the mopsica o pradiice S o 2 bony
@ Grererallay, 0024 < page Hice <2192,

t 9\0 2\3

‘\ MOSE o e h'mgg,_g;\%@m:i@(\&:-z\% ——
‘ T Mo Qoo y e L eedax € Lo Sy caet R
2 NS 5 e Qogicsl, Ao vepresentds | angl,
o o Temdining bivs sepresesk P
onrgy,
9

STUDENTS-HUB.com Uplsgdaaddywitih cehBeanaer



(

—{

A

e

(

; Ty (

PRI OAN %ano\oo:\\s\\gf (
\Aﬁag\ecc\gﬂxég e~

\O\\ey - 99 1000 Dib(\ E L!—-

/ \ “ve WQYEJ&MQ@Q&QQ%A 12N

- Il Pasie 3&&m%wm o Stare

| i
+

L

_ﬂmg@uw;ﬁ;&_\ah@%mw 623

20 bits Il?_bil‘s l :

~— '\
: - . . = T <) 7 " —
g S50 Pd"%g_ . % ; 14 e ’
\ ! | I ! - y I 3 (;0:‘,_)\_}\_ .rf; m {74
,___Qas%amlo_l_a\, & i J,.pe.%p_ﬂ%
| __Q___— A
s TV e R =
C cerenn o g
ffpeaditiet. 4 : ‘F:“"‘" — T8Ny : {
|1 (P
' [y [ 3 ¢ J [ 3 ‘ffo
1719 v ¢
) ‘ }
et P S T ! l b b ¥
\ Tl st ) Vel il /
i ! e . | |
2 QIR I w e W ALl dd o b/
prres, 2 .l ] M_..j.—-_w.-—f-————'———-L' } "I ) of
9 i3 ] t8

STUDENTS-HUB.com

Uplsedadddywiti 2enhBednaer



=]
i S/ S

Vémmw@wcgmm qu%e exgsmm@ IR

‘_.. —— el

By T IR .ol

F\%ﬁwﬂsmz_*g Ung

MM = 4o Rirs, Puse Site =22

Yo Raayeabole Rizo. = Z%ibg‘ce._gAQB L
’\%ﬂiﬂ-ﬂmi\& Bits,, Posye Sice 212 s g |

e

T ———————

—— Fron guse ke Scg = 2% Buten =266 GG/

P4 4r) A

P2 -

P2 .

Pt

: 2\ - ?-5 o
_\/ U o | %8 | momeny

. ; o@s
TS ) ’ —

| YT—!n Where Aoes Ao Cﬁw‘g N i
e (\C.\'\%@B&%Lﬁb\i&%@%& —lﬂb\a_eXeQuH}gﬁ___ 0

L \
. Vs ‘1 el
e
p 1 ’ ¢ L d
/’____’_’———*—"v..f U i - T
4 [ e ——
//_____,_.——’—"—"—' Z i o)
\
3 ! LA . f’
PR | ¥ \ ¢ o

STUDENTS-HUB.com Uplsgdaaddywitih cehBeanaer



T wmemw%_um_m%ﬁme ‘?\

IW\EEEXL\‘Q&S&X\\_% Y PQ&}.\;&;\Q

) stxxskers , DK ; fms_amﬂmu&e_xwkm%ﬁob

N e pooe stce s w0l
. )LOM\P@‘
| U\__EDE_JJ_,_C)S Kﬂx\\m Q@Npsmr %‘m\;
Qﬂzfpa&mn\, is M LI A
Vol By LR;LQ;BAS '
?n%_ﬁllo____@\qy_ 2
ik o IEAT S SENPS N Y X
SN, ey ) \ Zb\\-s\ \% ‘o\\~s T
!“: : EW | m@nwwmm?}&_aemm&
% ﬁF{:: &:Wmmvg_o‘(\\_\_\ g Pages '
bt o ¢ Pooe Wﬁ\w%m wMbexT s A
i K b =2 Y= bken @
N =
Legim, prefrem ogoe olje e

STUDENTS-HUB.com

UplsedrdddywitincehBedanaer



P
D
D
7
-~ N

Mg m%vmm&&sm_gam@%&w&;_
\‘Qs&—n\e \ Tk ‘(‘eoy\R\-QK Gan Q\ -
SR el o 1
[ E\Pfasé-x\em,'. - ERRl .\ = Poge
-1 Jn Yhis_Case e e 4o UL ANY 5 = =y Fokyle,
) ACCesses ; One 40 ocrese. W OM\X Y
i Aa\e 2 Ne ofaxr Yo _acces *\LQ, \ \
> ms\-um \ |
) 52 N T — S ey *ﬁ
b @P‘a'_% % | WJ) PR
> | N s of
SREW % N ) W
D F\ NN ¥ 1\\W
- = P
) 'eﬂﬂ:hb\e———x[
L.
.
e
)

STUDENTS-HUB.com Uplsgdaaddywitih cehBeanaer



}_Cglme,m&.\__\é@&gm

L%mmnmb% m%smmu&m»m&
© Ascetiallye Quoyisyexs” _ & rarslaen Losk

_d———-—» QX eﬁ.o,_b\)&%ess_.m&gog&mm
Fat a st ode Yo Whese ex\‘«g Qoo

(Rl%e%ﬁm#\ ol gyl —
i exOX‘\M" 2 .

/
SRW g sl fpanai

)

N/}
.h
/

h
STUDENTS-HUB.com Uplsedaaddywitih ehBednater



> |
> .
B — Rocfoonaie & Bsodadite. Reaisker dstonds & Hit Ratie ().
B W& QeNiet Pobuiiing et Mo dosival, eoséfeﬁw\x\:c&&_\
B L asssdarive. Roopsier, |
B oouper
B (D) _Waenmy acess = 400 honS -
%mwmm_\mm&&wg\&LA,MR Xia
L WeRace Gy = 0,95
5 EXSeve, i ccess Thua CEAT)
= 0.05 4 Q'\.,\.ACK))*-\._OJQB *_(A,,*J)_QQ)
= .05 %AOLMADB %201
=20 WS |
5 EATZ W s MML\M ').:m.\i:\____u_”

(D) =100 pans_ )= 10 Mang EﬂT.Jzo porS |
! Canpute the Wiy Qa\w I |
\'LCL__\AL\m L\,m (zm)
= MW 22 \0OM L 200
\9___.._9_\D AOQ M

_\%Lﬁ%\b_..__\sm ao -

© \0D

{
|

o LX) W

rttpttitttd@ﬁpﬂ?ﬁp

l&TT
‘
|
|
I

STUDENTS-HUB.com Uplsgdaaddywitih cehBeanaer



*iéz Q‘\em@g\ Oitheckin ,
------------- ~ T lige Dorkiviens ) Aemdny, - QuieciidhAs
e DRENEGRRA \)&.\(\g&_ﬁjo&,% Ltk Roopikoxses

e e i s

|

Y Y Y Y LLLLLILY

- |
i

\va\w waﬁ @"&Wﬂ\

S

.
Ra—

1?\32@9:&&\%&:0&&\@;’\&_\&&@&3\%
SAANIA TS W0 Mae oot Falle

o\ggume‘_mg_\bja%ﬂm_"ﬁ_ﬂ;\zw )
Astegals poge +
Oz Tleoel Page - 1

(2 R/ Bit (Rend oy B0

N o\ ﬁ
3 A5 Qld\/_\\_pq%ﬁ, , * ~— R e
O Read cON Dage A 12612 | U )y | &
23 =415 | 1|l &
c good Ll T
V2O 5 \Q
= voggals | P | S1ls

progen | e kol

o
STUDENTS-HUB.com UplsedrfdayiitipcghBeanaer



D0, wad, d . Feo o ,. \&o\

Pt Wi 2\ WO \ : , Qgi w2, |

> 2 \ 02 C b, 4

L D\ \ ‘. _\\0'6(_-._| .ml,...‘; ’r ] \\(()g- Oy

T WS W

3 | w ?Q‘%&&E’: ; \\g Wi

i W2 } \ \Q‘L‘ " } \\:7.. o2

> . Oa o \‘\\z (‘ —
i—_—A&_@'ﬁ_ﬂCﬁMﬂn\‘adp'

# %ome_PwJe_Mm_hesemahdﬂ Yol A\M PRAjam fe

' (‘!J)LIM W\"\'O ‘\'DQ—M‘K\” \DE&C : E i G‘_“

% L TR T | |

D ! (‘(\u\h_.LémL_pg%g:\ﬁh. ¥ k]

D O Assume. LA = 29 biks .

b fogjeston LOAG- 2% 1

L 5.‘ a1 il ‘,’| ook il ‘ T } —
| \ _20biks | \2hivs -

.
Bian S

.
 E I 7 s Wrre—

STUDENTS-HUB.com Uplsgdaaddywitih cehBeanaer



S N m_-.u.,w_“h___‘\_e):m‘ﬂ_b ; -
WS\&#_F_-* S AR
A A 4
( \ | -
. 1 2 [ — :
e, womr_m%ddﬂe ... | ;
. el F ] \ _4
\\\YL‘QX‘_?O%L\'O&)\& d
T & = !
TR cS\xr__\e,xo.pr\q.G%MP‘ =X {
] : ’ D;JZS)_\_\'S !
— Oty \’\)ngz_\:@gd@_%m__l Wl =2 "= 1KQ ¢
imw\&%\w%ﬂ-_ﬂiq AGQKB..
i, | : | 3 ) ) :
Q) LA_ U birs' g Site = 2 X hagres
OS mm_c‘m\d& U(\ Ao o Y Qoueln
\%\\0\\0\\0\\1\ .
Lf ;".i }< - P‘?' QL—‘%*:\)*“ Qk) —— o
Lyl {
] |
{

STUDENTS-HUB.com

UplsedrAddywith CamBeanaer



L X

"_\\‘_—* —

i ey o AN o
B\ —hle RR\e) MSZ&%H&;
.\“ _ s, .
?\“‘“‘"‘-—m"—- P'\K S L LY ]
O — el outect T -ﬁvtﬁ_mfwﬂ . | L
B\ Lemels 2 gy ter 2] AP feddreg) o A
:\ i level 2 .;'tb\xksa'rgd_ I T VT W
"y L&M%‘ \mh&_w_qu\

L K We. Yool ATV S

b ——Lodwo losd Poge olde, we fusd b Tumey,

7 aclesses,

3 QN__%_Q}@?_&&\QSS, CAN

3 ~ e doget | 8

3 ‘; L One Yo Revredh s b ooakiasi .

> T U=Lleweb page fable ;e nead ¥ Ao

3 | a(c,ecsﬁs,_%ﬂ’s PRVAIE L M@Qx&u&mgﬁhr

) VI« 1 P\\W*\W_;M_Qﬁgﬁmﬁm\\_\x_&&_\mﬂ Q&zx@g\

L | .\ ¥ 1, S
b exam Mﬂm_,,ﬂmmnﬁtg_quim;m_mmS .
) —ossoialine teoreker Seakdotite = Avehy,
' Rl b .__.__._asgm_kl'_lahdi__«.ij'._’?.o%e..:\’ésb\&_w‘l_\\a_ﬁ_ W

, Whvabo W 04K

ERT = 0.92Gloos) 4+ 0 02Lﬁﬂm+\l._w

| = Q0K %0\ 4 002 xB0L =\
o, L L=

STUDENTS-HUB.com Uplsgdaaddywitih cehBeanaer



i

**-P Qﬁ\’g\*\ﬁg Sepexabec *\ae,.userswlw_ag—_ __mmmqsg
s MMJ_MQJ R

}.
!!!RQQLQQQQQ

l

O __..,‘«?ﬂr;oocb\ :{-‘éoo \ gaal Xsaaao
A ANeo0t | Bioee | rg 1\ \‘Emn
9 .Ylg,oo@\ 2,000 \

2 YQ_\:C‘@\ 2,000 | r$%3 1@
_ Seoyeont voMe, - M XL A 27,000
. 6&%@“# N X o |

Q\J_Lﬁ_a%gse_b A L

( }Vﬁ \cﬂ | 2 ?L:&JH

‘“‘;” L‘

3
YT,

STUDENTS-HUB.com Uplsgdaaddywitih cehBeanaer



STUDENTS-HUB.com

UplsedrAddywitipCxrhBedanaer



|

W BTN A).O ’maei %sx: Mwh\ﬁ_pmxcm:\o I
——be | cadied2into mernesy; Sty guxk 4
‘53‘_\11_!&“ A y
wmﬂmmg\n&_?@gmi 2 y?
— —— Tgrasiy |
[

(

4

|

{ M@Mm

F|wW b Ia g
]
.5
0)
°
£

AL/ (Aalidd/ Tovaid) Riy
At 0 momeny L validl
& Oy N 30 waney ¢ € Trvald

€

[

e

£

' ; £
, ¥
Ve \et | v D ) e
&€

&

&

&

£

&

\ | -

STUDENTS-HUB.com Uplsedaaddywitih ehBednater



\_‘me‘_\,\\_\s o.%eﬂmd, ASQQ&\&QQLMW:\&HM 5 avalid |
— = D adivesss \Mé NN &Liﬂe_?w&g)m
_‘\\\&u\c Kﬁ:ﬂ\\u\\\\k.u&m_m_wm

U, \\)\'\2\\:_&_3\\:\\. N{RIT =0, Yhavs W_\%j\\‘ 0\

1, me:\\@sg ,%&0&@5% JCXM %Q&\g i, -~-f
The O \ooks S oSver Svawe S MRAEY, | Swap- Ry
- *\\a, veqjuitedd - Poge Tram WO, Ak wpdates.: \r\w_pgg‘sz
—Aalde, R vesumes LaikeaiRets ¢ T 4
L whm»_&-_ihexas_v\b;ﬂmjmﬂg 9 ) b
3T sekds o NN RNl 1
=y e bhe A Smck\) &tmwy__&ﬁm.mmgh
L 1 4o DL . -
= T Swog jﬂ\n._‘?e_c\\&ms %&m,hb
- My te W

= _._r.g pdithe Tha Rgle \ﬁ%\e
L,%.mswmesmexﬁm

S
e

W—‘-—_
e ——
/ ' . \} ; " s i R S g . %
e v ———
TSP RSEURE = e

. o TR |
L —

STUDENTS-HUB.com Uplsgdaaddywitih cehBeanaer



.m‘léa\@;;s&mm%.é&mw—&)ﬁ%ﬁ

e poag Syt i) =P

oL A

T Y. :\g_e;o.,_mmsmm_mm—mg&ﬂ&b '

P-4 Eveny exe ciié o= nsvauee . —-4

Yhere< o pagie fauik- 4
__Ag._gm_mmcsm access = XA S |
FEI.LLPAA 04 Pog L uapin Py ¢

.- ; '\m;_s,\:emv-m!&mg&»—\-—l

| %X/\ —

J"P,mm%ul.tw oAy 4§
,__Emmgmxsgmsmm&mﬂaiﬂm-iﬁm 0 . ¢
~ Page Poudk volo (P)_ s é

—Pagie Iransier (Swap) Mme = 10 MHS ¢

0% of Fre M W 8 N Yo ¢

g i1 ~, beg\m.p ou\‘smp..m 1 ..{ {
EfT=_(I P)AQQA—E*LO*JOOO__\_OJE%IO.XJML& (
- "'——AO—-}QQ—.\-—\QD“’? A0 P 4027 ‘
— A0+ W, Q0P A \‘*_.QQQ_Q' ‘ {

{

Mi_mm éﬁ_&\_ﬂmbq}\ &3.5_&« i
WMIS 5 WS 5 WSS wieS [

&

{

STUDENTS-HUB.com Uplsgdaaddywitih cehBeanaer



irﬁjhikmﬁkML_JﬂNM&ﬂLmemeLQﬁh#

ﬁ‘ e —\LL\(\&XQ&'\\QJ Ay \\m m MQ?Q&J
A Qodie e Mooy i L
L Qs "N&Q_&S\m&\q&)

&Jﬁgﬁm%j%@mmm&jﬁ¥EMﬁ&—

e OS_ wask Seleek W N sgk\m_?—mmi_&n_‘mk _4@_____1
M\“\ﬁ\'&_ﬂ&_@ﬁt&ﬁ“\t T‘Oj&, B | ' |

1\ETEU | ]
QmmLﬂmm%ummhﬂkaMmeggmg
(d&s&_@m{g,_m mm(\@rg\

vy

I'l . '.‘
‘ / :'-',"-r { Ji a0

examwx\m_&\\dd&m‘ugwsgmm E
- 193&&15&2*&_&_5%

W 18
) 1'.:'"-_/_( r,."v[ Ja (_j i

——
-S| 0120 ko1t
=z || ERBRELA

A d A A8 2 aa Q)

STUDENTS-HUB.com Uplsgdaaddywitih cehBeanaer



el Bafd 205 4 9 3 U B
ol |5 \BgSJ.{L t
_\%J." 12

) 3 | »£~?%‘1Li?r‘fﬂ_;(}_¢pcmg

o | D 1 él 3k ac 4

Ol)im‘\o&) Qoﬂﬂ(i’\“ﬂﬂ“‘f ohraflp =t 34 :

Ropate Wi W_M}\\&x_&miﬁmm\ O Y\

?\m&m,_:%r_i\,\a_\&\%%&—_gexm&)

. £ 2. U \JJ A%

2 ’Z;L\_‘:.)
X o)

2 A

J/‘._l[‘\

! \-\' %\/\ \/‘\\

2|

2 ~\7_
\5

| \

—kd |

4 Wu‘h\

' g\ !
\ 5 ! n ;;
| g

2.

45

[

i, Ve

[\ (‘(\u&c_wﬁ)\m_\&@m MW TS Aanmmgm@&o.

{ |

p——
Y

*\«Q,_\m&( Qo,s)se__\“_w\sxc&\.gm&m W
2 A oA @ AN 3 N )

=

(&mbﬁqmmm JS_L\SLQ\.CAS_L‘_\JAQL\LQA

MARAYY Y \L

o r———

STUDENTS-HUB.com

Uplsedadddywiti 2enhBednaer



f

I( LQC\%\;QLMH_UC,QQL_[ Lmj S0 T

~Poge. Widh _ane pe ! %wu&e&‘mm "
»‘\@3&5@ *v\m._\m»g)\r i), K Ve
et R WL 12, R T _q‘:\’__i-ﬁ. 2 D% A,m,iw% "\' —5

e : up Ve e i

ERNANL | Vel o Rl sl vnie 12) 18] 12]
g, S W 124 Wl WY 2 AT P R I Hopsicfoarga bl [\
\ | 3\ 3] 3 |2} 2] ARCEE
= 10, Qoo Sais o sesunan’]
l 4 f BE M o Ak, L %

al Val Ll V] o )

282 iz has o oo 2V e
o \k\ " {1 ') ‘!;"’ j \ ——l
2 9 SaulD £ Ubramen ™

!

Twnplenenioliom: |
(D) 83 o (avnrer 4o The Posie Sl Mok Gotorns, :
‘\ﬁf\&_\QSz\:A‘ \Mn,j\{e_w Ay _EQ&EX‘QX\QQA) Q\)&Q&)} Jl

, l

1 i
U Baa] o ——
\‘ngo__lf ~—~n
\_ \m 2:1) B ——
N NN T
b e M&A\A&m__wnwﬁmu —

STUDENTS-HUB.com Uplsgdaaddywitih cehBeanaer



_____ \&\ a\\smﬂzi\ LL(

,.__.._,._ e -

> f uoeb(’.exm\meﬂ STl - qL\mrgg fhma_w,c,..
—————aPogje. \zmh_\\-_xn:%o_%mtk By
Ly ave sadeaep \gjm_\&gsm&&ﬂqw

R 1RO appm)s\mmm
— AddL ofe ik 4o Yie Qoo A \a%a\e.ﬁgﬁ\s@a
veferevce Wy

‘; 1 =The Page s eerentedls | QMSQ.&D
Roadl @ Writken.
L;QJQ%Q,J_S_V\}_&&QMM :

T

Wik

\ ,
L. s A 17 L MMMMMMM \ CRET Y \_PQ%:‘@\)X
= LQ\)nq)mmgm&L _Qe‘vmco,ﬂn__mke_mv\osﬁ
WHQNQ A O

.

STUDENTS-HUB.com Uplsgdaaddywitih cehBeanaer



- s g g

- _yeeptoty 3 6’ u \L«nﬁ&exm____
S mdm.mk_ O TLX 1 \ . M

- septpe s il A WA lwn |

- svadaae O X 4 Yj : /

) S, 00 Shae O K ﬂ{ : /

— —[-\’!VJQMDS.LMMQ 143§ [ dac , ok
- \»%Mmmw&&i%m@m\mm
& st |5 (0,0) = fage sl reforenced 2 ok wsdiitesd

| J L%Qi&&gls&ﬁmm&&q&_m&&iﬁl__@_
e \’) MWMMA&M&MM.—@__

& ywast " A.)E—?M&Q_\Smwm——@_

1_

- K Countina \Q\ﬁ&ﬂ\\\w\%
< '; Ll MFU_LMOS\‘ “Ereo painiy Vsedb)

&Wﬁdﬂm&@&s@m‘

ot X ST all hwen
_,.__2_——\-313 (L east Freguantiu Used)
P Repince Mo Dasie which Wos Yoo Uked Bec Mg
@ AR RS ol Xingp

STUDENTS-HUB.com Uplsgdaaddywitih cehBeanaer



o

—
—

STUDENTS-HUB.com

Uplsedadddywiti 2enhBednaer



f\’\c\g&im&
\%NB\W@‘{ Praves Roraskses, oL Ui _

A\ Bl Miloaaiien & Fah ks, cpte, *Mgmmmmmk_

et £5-poogh (Rrasmesy.
e OONR S AMNRDEN, AGD Trames ; Horeastes
b ol E%wgm%_\ 00 = 20 Sames

AL“?-M._;_M& Qéoaé,vﬂ?es%&\mm

A \X&\W\X&M&QQ&B&X}Q&D\L \
c,xm\a_\.ﬁag\xmmmug oeees. Pr- <3

QQ&\\&L“_\Q)&QSS_\QQ SroNpy, 2 9@&&&&_ 4
L Wi YW Ssias W0, 400, 700 KB 2
At e _ﬁ.é__*i&w RO TAY oy
\ 200 | "
fr=lioe 4100 & Dl —emxv\m ol |
A 2V ]
. Ly = Fom oD A B2 Qe . "
120 | A

STUDENTS-HUB.com Uplsgdaaddywitih cehBeanaer



~

— (& Prmperiiaut:
e e
\p:soca&%u_____._.p{\sscﬁ_g
— ped e 8ol ()
3P B 4
P . G Wm&m&g
TQ._MMM_%J&%&

‘?\-?_,,,Eggo-\,s\m CNN
¥ ailea it AS ) s

~Pq oy % - \QO. ,___A_*LGD _i%%m

>
~
.
.

iSO |

: Pg,,,___z\,'_i_#_\m)

_Egﬂxrcfﬁmg e,_(’:ﬁ_\sj!:mg_%mppmg (JQQXQ__\Q% ._
_‘_93%%\\“1\ AR _ e ‘

o 4
- Ailcouimd ] N
< e Asopmies.
N (Grand, per Sertmangy «
@ﬁm@%&mmﬂ
UplsedaaddyvitinCnBeanaer

STUDENTS-HUB.com



B Of undhenses M

rww-uuuuwwwwwpww

géa‘et; Cy 3.\ \K'\_ \?r
ok & ¢ e ook &

S\Kgm " / { N

(228, 3 43)
P —The XitekoNaSie —

2% s T\ )22 ]

&) /mgﬁ‘f*\, 2L r (—/\ -
|/m\\€zh~%m —_—

s /VWQ&\@(\.\(SL\J WASNE 0

B
STUDENTS-HUB.com

UplsedrAddywitipCxrhBedanaer



SN il T syl A

~-~%—HD~QM(§§ 5 Déok Nl _*mxgg%hm

A msRee S

\m xqm\m\;wx Affe R

mm%*@lfm,mmm

— e ooy . it Te. Seek Hiwe )

S ——
e i

__e:xm;g@\e;_asg\xm_AiD_hms.m_kncks_ﬁoL_ﬁlQ&)

SR —— _mﬂ\mm_wﬁ_ﬂb“w\&mﬁs&m‘

AL \RZ , BF, 122 1\ 2.0, OB, OF

mmmbmybgrrpkkﬁk#k§&&L44¢

RQS\L“\A'MA_&XQQ&_SM%MMQI L
%&&_A«a@sg w&‘c&\\\s‘uﬁ&sﬁﬂ\\\g\!
o \@&\‘g@m\v_’ﬁn@; WO. Iﬁ
Iy ey 5o G56F  ag e ks x
e \\ T
e ——
WW&&/&W: '
QT 53\,—\»-( %2 . 2F) +‘hl‘2;-5?:).¥_ Lm’_lug ‘1_!”“‘6\;’ (515_5') _ﬁ
B R DAL &
—— g s
&

STUDENTS-HUB.com Uplsgdaaddywitih cehBeanaer



\23 |
o

= TS s % g

i‘ﬁ“u\%‘zg m&l% _ & v/ .:- Eg : i A

M Ox\ogsm_.o?\—m\xm SORTTL SN

‘ / y Prorenny Skmq"(\m T R

1 . .

= (3 SQBLL(EWW

:a By, Uo

;a \"\‘u 22 2 &6 lan - ’\;?_ ke m o J\

4 | o —— ‘ }

g T e YN

:i;.aﬁmﬁxwmgq&

a,/\ - TN TS I
W2 R3 &6t Aag \ez\ed = |

|
@ - —— . |
& e LR
. cisap—
./—4'\',"\) o
= AHM > 4F tacks [Fh
- y

STUDENTS-HUB.com Uplsgdaaddywitih cehBeanaer



“‘QBJ‘L“OQEL Jed . - —
,,..___-.)——u-—____j_ m__&g\ : R 5 i ‘
BRI L A T i 3| ™
e | A
st ué:::.(" -
Sam——— ﬁ‘im%_%:f‘;\]nﬂ;ﬁ) —
_FC ek
. | uo___ - AL
1 A ‘
W m ®e e wwd  wx
o ) . e aQ
-l s
=N,
ARM 5 U7 trooks g
vy f M3 D £
3,
oty | Ur\

STUDENTS-HUB.com

Uplsedadddywiti 2enhBednaer




SectsX

e AL —
| : _\ —
— N oool
S T OO D ST @
. \_5 ‘6 *F_ g 9

‘ @D O
i\ 4 AR 'z 3w
i\ " s ' Hard.Deay.
iJjLe_" i : | /

CCleca g . ARy TR T A

L*&A.l;%éq"m\if@&'“m@&‘ L. T IR
) (20 Divect Kccess . Vi aip ok

L___E\le_l,?m_\m..mﬁ&xvgn\— \QMMhM.\\t_\s\cﬁmm_

)

]

) —(Tne_ aﬁrn\lN_‘lD_&mﬂLjL\o_Yﬂk_va\ﬂQk—\ﬂM
]

...

py&wie Y

§¢ £° gh_%\ockm,m_%eq}mmﬁmq&&f\s
) 4. B Yo vead, Zwrite Block C2).

\

T——

s Dued Botess ok / - b
,,/’,ﬁxxe_@mg m&_fmxa_%m\:j_mm& ' S
w:w&m_w ! B Z % ]

| e e
A R —
PEICEEE e e e

STUDENTS-HUB.com Uplsedaaddywitih ehBednater



et LR S 2

o~ .~

J@&\\m&m et & o ol
A{om;khe.&.\s\:_}dmm mm@mm

L LLLLLL,

S NeNNe,

A ‘X Note, EmmeMmME

——

J@

L L AN _OSONaNRs, Mg ;QW‘(\&\ Q:Scﬁ&c NG

Ries el ;Q(\‘\\r\ﬁ' M&s-_ Ly ¥
&mmﬁg*ﬁ\bmim\ée
Denite e
A
\gmL A \ A \ 6 \

___L—QLSQ\L\- Qs Wocalin:

-

’W(\e kamﬁ& &\g_bs&m\»\s 5‘?_ M
.

y

N

 APPABEARRANAREND

STUDENTS-HUB.com Uplsgdaaddywitih cehBeanaer



JR 3

. | Louvion Ys\m. FP, ___)

e S c T TR L

P | veor.daresia s \L AR G55 1o, |
S \

> Yy, T VL
i““ \-eb\-.eﬁm" ,

- e

S \o o g?\ 4

= \??? B \w

. AN S QP "
S | TR R naddek |

. ) [ 3
\ 4 i / y 4 I'a i } ! A 3 §:1 f
i‘ B ' 7t ‘-‘, 1 P AN ) J g ) ) ! . T ?

i_ngcmsgnni‘%s

-} T sopp h&.&aﬁ,&nﬁ&%&wﬁﬂm& eoml .
i ~ QQ%\)@D\\& AQess .
3 1% \:‘Pcerm%&wssx, s

5 oo W0 00Xk Hock oddiess s XA

D > Diveck Acesss. ’ \m\:\\e_ga\@
] _ - R§mwmmm@$\mt$§ (B rdadve)
1 ’T\\e__qwg;xM Q&m‘s} Bock2 5 e Sile=
e LQQ&ML =t o

- T —_—
g S
F
E;

STUDENTS-HUB.com Uplsgdaaddywitih cehBeanaer



:"~---—~—-~&ﬁ) Vm:&oe)&m (Wde) o

—— 15 SN C{SN\QQQS'\&\ LQQQW&Q*

o

%__‘__H__.({)_(‘(_\QM AT Wieadyariage”
— ek '§ e Re qlmr. WQ -
_ W' we deee, ook
— e Y we et o ek

(2 Ligkea - Qliecefions

T&%\L&:\QQKSM&S&Q&J.%_@&DK@._\Q(%Q ‘
Pk, ‘ 1

W osaoee | (o) S e ot ]
F@‘“‘“\ '3; | Fodadn 2 g5 X

thibry { ole) I o0 i~
= W
 — m - -
o
=22 m @ . o]
£ A el lqﬂr—«s 7z, AT
A RN Y
! r
: AS
M_A,amdlm -

KRR 9\\6‘%@ \q:{i

STUDENTS-HUB.com Uplsgdaaddywitih cehBeanaer



&

-
M&MA&}&&QS ) P/ /4 LY
M@&W "" }l{ "1‘.) / - [' H“

| S— e comc q@u,_\m\mm\z_w \°\m

o -4 /i
Q‘LX \\\gw&m‘sw K\&m 208 g Ay i Loy
- T a0\ _guseqﬁs_i@\,\mm.‘(\m.mm ¥’
- LW %mm&ms@m_%mmim\s__.
S < ag m(\(‘b : (\&@\L?-\\e 3
Ly ,‘ & 4 o t 7 4 m\. ) YD \ e M—LC\Q\J
@ \ W JW koA et Aens
P | o
- w | g
- ‘ e
- | 8
- B
-
i—/‘&z) Tode o \5\\\&&!&\‘\
J’/_MM&&AMMQ&MWK_MMMM§

wag&MMAe_&m&&s\ockg .
1‘1,‘? .  £P %_
: .
L) .
: { —\ o

STUDENTS-HUB.com Uplsgdaaddywitih cehBeanaer



‘"‘%\)\M\kmm\
\Ur—%xwm o s@\p&mmh%gmd:_m 1l

> Sopainial) Aessy o s0d BT RT DERTTS
e S = S\ vl W\ €L W

\v\e‘mmx_m_@hms_mpimﬂ
> Uheek Ngeeay 0 s
TQQ&&&\DQA&&UL\Q.&Q&%@:ﬁSMDgﬂn

MuuL

M&D&Qm\m&

The wnsredh ndiex QlackC) . eaddh S Neods ol
ek onendiex ek .

Y . ; iy
£l A XY A, 3
X ¥y, - y e A § f{ ~
MY, ,‘J‘, A, =ory -~ ’g",# .
¥4 .

!

i}-Lh g T T T gy e R i T L P jx

|
i
f
| |
|

e

STUDENTS-HUB.com Uplsedaaddywitih ehBednater



