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With all that in mind, | am happy that we had previously planned this special issue of our newsletter focused on our
students. We celebrate their accomplishments and personalities. Not only will you learn about Alan Eustace and Melanie
Kaprocki, but also about other very interesting alumni. These include Dr. Theresa Haynes, who has made a huge impact in
graph theory and Dr. Greg Hanson, who became the first Chief Information Officer of the United States Senate. We also
celebrate current students on the UCF Programming team, and future students in the Junior Knights program. We hope
you will enjoy this celebration of students. If you have interesting stories to tell about other students at UCF, we would love
to hear them!

"#SYAHSE" &S()*+,*$-$.()/S0+3('$12%/,$*,.3

Dr. J. Greg Hanson (Ph.D., Computer Science, 1987) was among
the first to earn a Doctorate in Computer Science from UCF. A
graduate of the Air Force Academy and the Air Force Institute of
Technology (AFIT), he was selected by the Air Force to attend UCF
to study Computer Science prior to being assigned to the Pentagon
to run the Division that desighed and operated the Department of
Defense’s budget databases. Sponsored by AFIT, Greg had the
opportunity to pick any university in the nation that offered a Ph.D.
in Computer Science at the time. He chose UCF and matriculated
there in 1984, because he believed UCF was destined to be a
leading American engineering institution. He was not
disappointed.

While at UCF, Greg studied under Dr. Ali Ooroji (his Committee
Chair) and Dr. Gary Whitehouse. Together they pioneered a new
database machine design, built entirely in software, which received
acclaim both in Computer Science and Industrial Engineering
publications. During their time in Orlando, Greg and his wife,
Linda, lived in Deltona and their son, Matthew, was born in 1985.
After graduating in December 1987, and following his Pentagon
assignment, Greg served as the Chief Scientist at NATO’s Central
Command in Brunssum, the Netherlands, where he authored the
AFCENT Five Year Data Automation Plan, built the largest office
Dr. J. Greg Hanson automation network in NATO, and served as the technical lead on
the Command’s $ 200M Alternate War Headquarters. After
returning from Europe, Greg’s final Air Force assignment was as the top Air Force Software Engineer at the
Pentagon. He retired from the Air Force in 1997 and began his career with industry.

Beginning in April 1997, Greg served as the first CTO at Telos Corporation, a $200M international technology
company, where he led product and technology development. He helped create five new businesses including
a highly-successful information assurance spin-off called Xacta, where he was a founder and Xacta’'s first
CTO. Four years later, he was recruited to join Universal Systems & Technology (UNITECH) as CTO where he
developed and executed technology and business strategies, growing the company from $42M to over $80M
in annual revenues in less than two years. At UNITECH, Greg led a 100 person software factory developing
distance learning products for federal and commercial customers and managed TSA's first support contract-
a $20M, six month effort, supporting the newly-formed TSA's CIO following the tragic events of 9/11.

In 2003, Greg received a call from the Unites States Senate Sergeant at Arms and was asked to once again
serve his country as the first Assistant Sergeant at Arms and Chief Information Officer (ClIO) for the United
States Senate. As the Senate’s CIO he was responsible for technology vision, strategy, and day-to-day
operations of a 500-person organization and a $150M budget supporting Senate operations, nation-wide. His
duties there included daily interaction with Senators, their staffs, committees, and executive officers of the
Senate as well as the House of Representatives and various Federal Law Enforcement and Intelligence
Agencies. He was also responsible for systems supporting continuity of operations (COOP), security, and
continuity of government (COG) and supported a variety of events including inaugurations, Presidential
funerals, a Ricin attack on the Senate office complex, and disaster operations following Hurricane Katrina.

After serving as the Senate’s ClIO for five years, Greg once again was recruited to return to industry as the
Chief Operating Officer (COO) for a leading edge technology company, Criterion Systems. In 2011, he left
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Katlin Joachim were hired and both performed
wonderfully. Katlin brought youth and exuberance to
the group. As a relatively new programmer herself,
she identified easily with the students' struggles.
Dan's laid back attitude, knowledge of games, and
his ability to relate to students on a personal level
was very helpful.

In the Fall of 2012, a former middle school teacher, Leslie
Daniels, offered to teach the programming language
Scratch as part of the Junior Knights program. Leslie
loved teaching and had taught Scratch in her middle
school science classes. Due to the rigid structure of
middle school curricula, Leslie had been forced to
abandon teaching Scratch in her classes. Junior Knights
provided her a venue to teach Scratch to middle school
students. Arup then decided that it might be beneficial to
introduce Python to the younger students. As a result,
Junior Knights expanded to three courses: A Scratch class
for middle school students, a Python class for the younger
students new to programming, and a C class for older

Junior Knights, Fall 2013 Programming Contest

students new to programming. The number of students in each class was 21, 25, and 12, respectfully. Dan Gau
remained as a teaching assistant from the previous term. Gabriel Hotchner and Kelvin Ly, both UCF Computer Science
students, joined as new teaching assistants. Both Gabriel and Kelvin brought fresh minds to the Junior Knights
program working hard and helping tremendously. Gabriel worked with the Scratch students, Kelvin with the Python
students, and Dan with the C students. Scratch students enjoyed making animations, Python students had fun with
impromptu activities like writing small adventure games to learn the "if' statement, and the C students enjoyed

pursuing more serious programs.

Arup illustrating a swap of two variables

instruction on programming contests. TAs for the semester were Ryan
Villaflores, a Junior Knight alumni, and Kyle Dencker, who was hired
officially after his help from the previous semester.

Several program alumni are now majoring in computing disciplines at
UCF: for example, Matt Jurewicz, Ryan Villeflores, Josiah Wong and
Kevin Colley. Kevin has joined the Programming Team in his freshman
year, which is quite an accomplishment! As the program continues, Dr.
Lobo and Mr. Guha hope to expose more students to computer science
and have more Junior Knights alumni become students at UCF.

Unfortunately, Leslie was unable to continue working with
Junior Knights after the 2012 Fall semester, so the program
returned to a two course format, one in C and one in Python. A
few of the advanced students consulted with Gabriel to get
alternate assignments, while Dan still worked with the C
students and Kelvin with the Python students. Over 50 students
attended sessions. Two high school computer science teachers,
Kyle Dencker from Timber Creek and a UCF alum, and Mary
Pack from University High School, regularly attended and
helped students on an ad hoc basis.

Last semester, Junior Knights served 25 students in both a C
and a Python course. This semester, a vast majority of the
students took C (17 students), while five students took Python
and three were
advanced
students  who
were given extra

Dr. Lobo checking out the scoreboard



THE UCF PROGRAMMING TEAM

The International Collegiate Programming Contest (ICPC) is
organized by the Association for Computing Machinery
(ACM). The contest is a 2-tiered process: teams compete in
regional contests and, based on regional results, some
teams advance to Contest Finals to determine the world
champion. In 2013-14, over 10,000 teams from more than
90 countries participated in the ICPC.

UCF students have participated in the ICPC for the last 32
years and have finished in the top three in the Southeast
region (five states) every year, a record matched by no other
school in the region. This includes a record 16 times in first
place. The UCF team also finished 2nd in the 2014 North
American Invitational Programming Contest (NAIPC) in
2014. Teams from USA and Canada that have qualified for
the final round of ICPC were invited to NAIPC. In the previ-
i ous two years of that contest’s existence, UCF teams placed
5th.

Danny Wasserman The team boasts many success stories. Many of the team

members earn top jobs at the most desired companies. One

of last year’'s World Finals team members, Danny Wasserman, recently started at Google, to work on its knowledge

engine. Danny was inspired to try out for the team from his successes at UCF’s High School Programming Tourna-

ment, which his team won during his senior year. At UCF, Danny participated on the programming team for all four

years, with his teams getting 14th, 4th, 1st and 1st place, respectively at the South East Regionals contest from

2010 - 2013. His teams got 48th and 21st place respectively at the ACM ICPC World Finals in 2013 and 2014. In

addition to his programming prowess, Danny spent his time sharing his skills with aspiring high school students as
a teaching assistant for three years at the Summer Institute at UCF a summer high school computer science camp.

UCF has also taken the initiative to encourage females and freshmen
to participate in ICPC. In the current academic year, 12 females and
freshmen were trained as the Developmental (Junior Varsity) team
members. Even though the Developmental Team is in its infancy, its
members have already achieved some amazing successes. All seven
of the initial members from the 2012 team have earned lucrative
internships with top companies around the country (Google, Micro-
soft, Facebook, MathWorks, Ultimate Software and more). Of partic-
ular note, Cindy Moline, a high school student at Oak Ridge High
School, first came to UCF as part of Dr. Niels Lobo’s PROFIT grant.
Though that grant focused on using computing tools to teach mathe-
matics, Dr. Lobo also taught programming to the high school
students in the group. This inspired Cindy to want to be a computer
scientist and attend UCF. Cindy spent two years on the Developmen-
tal Team, competed in both the South East Regional contest and the
Mercer Programming Contest, and interned at Microsoft this past
summer before earning a full-time position there starting in 2015,
after she graduates. Cindy also found time to conduct undergradu-
ate research in computer science during her time at UCF. This includ-
ed reading computer vision topics and implementing algorithms for
such things as optical flow detection and k-means clustering using
Matlab. Cindy is about to finish her illustrious career as a UCF under-
graduate.

Cindy Moline

Please feel free to contact the team faculty advisor, Dr. Ali Orooji (phone: 407-823-5660, email: oroo-
ji@eecs.ucf.edu), for more details.



DR. TERESA HAYNES, GRAPH THEORIST

"HS%&' () +$&, $-./+/ *0S1*."#2* /3*4$/)$% +5$67894$
0" H<$F S0 #3/*+$/00 HE<H</3* #<$.&$=(>SH (H0*$?>$
@*5)#04% A(&,#00&($ &,$ 1*."#2%./30$ *.$ B*0.#()$
#))#00##S$ C.* #$ -)/D#(0/.5% EBIC-F4$/)$ (#3&G)/./&)$
&, $ "#($ &'.0.%)</)G$ 3&).(/;'./&)0$ .&$ ."#$ *(#*0$ &, $
H(* " $1"#&(5$%)<$182;/)*.&(/30>$

2% § <&#0$."/0$ "*D#$ .&$ <&$ I/."$ ICS*.$ -IKLS 2#++4$
H(#0*$ 7>$ @*5)#0$ #). #(#<$ ."#$ 1&2:" #($ C3/#)34$
=#:%(.2#).MO$, +#<G+/)G$<&3.&(*+$:(&G (*2$/)$N'G'0.$

& $8OPQASR)HS &, $."HS#*(+/#0.$#)(&++HHO>S C #S "#+<$*$
R>C>$*)<$1>N>$/)$1*."#2* /30$B<'3*./&)$*)<$*$1>C>$
)$1*."#2*.[3*+$C3/#)3#0$J/."$*$3&2:" . #($03/#)3#$
#2:"+0/04$ ."#$ +*0.$ /)$ BOP9$ *)<$ *++$ ,(&2$ B*0.#()$
S#).'3T5$-)/D#(0/.5>

I"&O#$I"&ST)HIS" #($I/++S(#3*++$*$D/D*3/&'04$, (/#)<+54$
3&2:#.#).$ <5)*2&$ J"&$ J&(T#<$ "*(<4$ *3#<$ #D#(5$
3&'(0#4$ *)<$ J"&S$ J*0$ *)$ #U3#:./&)*+$ #*3"#(>$ N.$
<#*(.2#).*+$ G*"#(/)G0$ 5&'$ I&'+<$ &,.#)$ ;#$
3&),(&).#<$;5$*$"*::5$,*3#%/). (&<'3/)G$"#(0#+,>$C"#$
J&'+<$*. #)<$3&),#(#)3#H0$ I"#(#$ 0"#S T)#I$)&$ &)#$

*)<$ 3&2#$ *J*5$ J1."$ *$ +*(G#$ #(3#).*GH#S &, %

* #)<##0$ *0$ ,(/#)<0>$ C"#$ J*0$ *<2/(#<$ ;5% ;&."$
,¥3'+.5$%)<$, #++&J$0.'<#).0>

=(>$ @*5)#0MO$ (#0#*(3"$ /). #(#0.0$ .'#<$ .&$ G(*"$
H&(5$ *)<$ HH<$ &S ¥ (#+*./DH+5S )HIS *(#*$ T)&J)$ *0$
<&2/)*.1&)$ NS G(*"0>$ @#($ </00#(.*./&)4$
TWVW)O0#)0/./D#$=8&2/)*.1&)4$ I*0$ I(/..#)$ ) <#($ ."#$
</(#3.18)$ &, -IK$ 1*."#2*./30$ :(& H#00&($ X&:#(.$
R(/G"*2$*)<$ 3822/ . ##$ 2#2;#(0$ X&)*+<$="..&)4$
I"*(+#0$ @'G"#04$ *)<$ H#&(GH#$ A**<&'(*T/0>$ C"#$
(H3HIDH<$"#($S<HG (H#S/)SBOPPAS."#S$.#)."$<&3. & (* #$G (*). #<$, (&2$. "#SIC<#:*(. 2#) . A$*)<$/ 224 </* #+5$H#) H#(#<$
*$.#)' (#$.(*3T$:&0/./&)$*0$SN00/0.*). $A (& #00&($&, $18&2: . #(SC3/#)3#$*. $BIC-$/)$%&")0&)$1/.54$ 1)) #00##>

=(CSHHO*$S@*5)H#0

2 [+#$0./++$*$0.'<#).$0"#$ & (2#<$: (&, #00/&)*+$ (#+*./1&)0":0$ J/."$ 0&2#$ &, $."#$ +#*</)GS G (*:"$."#&(/0.0$*)<$
<&2/)*.18)$ ."#&(5S #U:#(.0$ &, $ ."#$ <*54$ /)3+'</)GS K(*) TS @*(*(54$ H*(5$ I"*(.(*)<4$ AH.#($ C+*.#(4$ *)<$ C.#D#S$
@H#<#.)IH2/>SC #S"+0$;##) $*$+#*<#($)$.'())) G$<&2/)*.18)$."#&(5$/). &$*$2*Y &($0":</03/: +/)#$&, $G (*:"$."#&(5$
J/."S&D#($8Z7$:*:#(0%:";+/0"#<$*)<$")<#($(#D/#I>$W)$B800P4$I/."$C+* #($*)<S @#<#.)[#2/4$0"#$*'."&(#<$."#$
0#2/)*+$J&(T$ Fundamentals of Domination in Graphs$*)<$#</.#<$Domination in Graphs: Advanced Topics4$;&."$
&, $J"/3"$* (#$)&IS (H['/(#<$ (#*</)G$;5$*)5$0#(/& 0$I&(TH($/)$."#$ , [#+<>SI"#5$"*D#HS  ##) S (#,# (#) 3#<$ I#++$&DH($
\777%$./2#0>$=(>$ @*5)#0$/0$&)$."#$#</ . &(/*+$;&*(<$&, SOHDH(*+$/).#()*.I1&)*+$Y&'()*+0$*)<$"*0$ ##)$."#$G'#0.$
#</.&($ ,&($ ."(##$ 0:#3/*+$ /00'#0>$ C"#$ /0$ *)$ #+#3.#<$ K#++8&I$ &, $ ."#$ W)0./." . #$ &, $ 1&2;/)*.&(/30$ *)<$ /.0$
N::+/3%./&)0$*)<$0#(D#<$*0$/.0$]/3HSA(HO/<#).$,(&2$677\$.&$677Z>

C"#$"*0$ (#3#/DH<S " (##$*I*(<0$,&($&'.0.*)</)G$ (HO#*(3"$*)<$.J&S &(SHUSH++#)3#$/)$ . #*3"/)G>$ C"#$*+0&$ "*0$
(#3#/D#<$,(&2$BIC-$."#$M'.0.%) </)GSH (*<'* #$1#) . & (/) GENI*(<$/)$6 78\4$."#$,/(0.$5#*($."/0$" &) & ($I*0$G/D#)>$
C"#$3&').0$."/0$*0$&)#$&, $"#($280.$. (#*0' (#<$(#3&G)/.1&)0>$=(>$@*5)#0$3' ((#).+5$/0$A (&, #00&($&, $1*."#2*./30$

* $BIC-$%)<$"&+<0$%)$*<Y")3.$,*3'+.5$:&0/./&)$*.$."#$-)/D#(0/.5$&, $%&"*))#0;' (G$/)$C&"."$N, (/3*>

=($@*5)#0$/0$0"&J)$/)$."#$:/3. (#$J/."$"#($,/D#S1/_S/$S<&GO4$*$(*(#$;(#H#<$&, $(&'G"+5%,/D#$:&")<#(0$"$,(&2$
+#,.$.85(/G".a$l/) <*4$!/++54$S* 5+ #HASX/3&S) <IN T/*>SN++$ *DH#S(#3#/D#<S. "#/($1*)/) #SH&&<SI/ . /b#)0"/: $I#(./,13*./&)$
F<EX/3&$"0$ FTH)S/.$8&)$"/20#+, $.8&$ G*(<$."#$ "&2#0 #*<>FN)<$ J#++$ "#$ 0"&'+<4$ 0/)3#$ ."/0$ "&2#0 . #*<$ /0%
0:#3/*+>$W.MOS*$CG (##)d$"&2#3$."*. $=(>$@*5)#0$;'/+.$*$, #I$5#* (0$*G&S."*.$: (&<'3#0$)#G*.ID#S$'./+/.5$;/++0e $BD#(5$
JHHTS0"#S()0$.J&SE&(S." (HH#S./2#0$%) <$<&HO$5&G*$*;&".$." (HHS<*50>$W) $*<</./&)$0"#$,/)<0$."#$./2#$.&$G (&I $*$
02*++$&(G*)/3SDHGH. * +#SG*(<#)$*)<$.8$0.'<5$:&. . #(5$I"#(#S0"#$,/)<0$I&(T/)G$I/."$."#$3+*5$(#+*U/) G>



DR. ALAN EUSTACE, SENIOR VICE PRESIDENT OF GOOGLE

"0l &1 ()*&+,)&-1 .+, +((#,+/1 0123(+11 1$! 4(+,$#!5,)(!
6#(0,3(+11&1!7$$/-(819-&+1.201&)(1*&01*&31&+!,+1(#(01,+/!
)&H((#! 9-&+1 ;(/&+! *,01 )&H#((#! &1! <="1 ,+] >?@A8! &0! &!
)*&+,) &1+, +((#,+/10123(+1:11M19B1(#!11*(1B,#011C(&#8!*(!
D+(E!B$#!02#(1 1*&1!*(1*&1 (3! F*(#%$3C+&%,)0! &+3!-$G(3!
"$# 1#&+:IIIH(1&0D(311*(1<="1=$$I(#&1,G(1.32)&1,$+!$BB,)(!
&;$211 02%%(#! (%I-$C%(+1! $11$#12+,1,(0! ,+! =$%I21 (#!
4),(+)(8!&+311*(CI(+)$2#&/(3!*,%!1$101&C!, +I'()*&+,) &-!
AL, ANIIKF*&LLOIE* (#(1&--11*(IM$: 01&#(K: 1119-E&COI$+(!
1$11&D(1&1)*&--(+/(819-&+1)*&+/(31%&M$#01&+CE&C8!1211,+/!
* 060(-B | 1*#$2/*10)*$$-1 E$#D,+/1 E((D(+30! &+3! *$-,3&CO!
&1IN&-110,0+(C!N$#-38!33$,+/14644! 1#3$/#8&%%,+/ BS$#! 1*(!
<="1P20,+(00!4)*$$-8! E$#D,+/1 &0! & &#1J1,% (! #$/#8&% J
% (#! &1! Q$--,+0! =$--(/(8! &+3! &0! &! 1&#1J1,%(! ODC3,G,+/!
,FO1#2)1$#:

O#19-8+1.2018)(

N*(+19-&+!/#&32&1(3!E,1*1&!;&)*(-$#R0!3(/#((!,+!>?@7?8!

<="IE&OIM201!01&#1,+/1&!6*:0: 1#$/#8%8!&+3!,+G,1(3!*,%!
1$!&11-C1ISI 1*(1#$/#8&%:11119-8+!-$G(3!/#&32&81(10)*$$-1 &+311(&)*,+/8! &+31)$2-3+L1!;(-,(G(! 1*(! 2+,G(#0,1C!
E$2-311&C!*,%!1$13$;:$1*SIIF*(1*$111$1,)1$B 11*(13&CIE&OI5TAUIVE(#C!-&#/(14)&-(1U+1(/#&1,$+W!IO(0,/+81E*)*!
E&O!-(3!:C19%&#!"2D*(#M((:!1'F*(1)*&--(+/(!E&O!1*&11&--11*(1#(0(&#)* | ES#D!,+11* 01 &#(&IE&O!; (,+/13$+(1$+!
<XUY1%&)*,+(081&+311*(1+(E-CI&)Z2,#(3159Y I>>[@\]!$+-C1#&+15'4:1119-&+1&+31* 01B#, (+31F, %! = 2## CIE (#(10$!
1&00,$+&1(1&:;$2111*(1$11$#12+,1,(01&*(&3!1*&1!1*(C!)$+G,+)(3!1*(12+,G(#0,1C1 1$!- (11 1%(%! OE, 1)*I$| (#&1, +/!
0CO1(%0! 1$! <XUY!32#,+/1+,/*10! &+3! E((D(+30:111 <+3(#! 9%&#R0! -(&3(#0*,18! <="1 E&0! &E&#3(3! &! X&1,$+8&-!
4),(+)(1"$2+3&1,$+!/#&+11,+15T4U8BI&+319%&3(10,/+,B,)&+11)$+1#,;21,$+011$I5TAUI#(0(&H)*:

U+1>2\>19-&+102;%,11(3!*,0!B,#01!I&I(#!1$! 1*(1$+(1$B 1 1*(1-&#/(01!&+31%$01!1#(01,/,$20!)$+B(#(+)(0!$B !, 10!
3&C1J11*(10(0,/+1921$%&1,$+1=$+B (#(+) :NF*(11&I(#!E&0!&))(11(38!&+3!9-&+!E&O!$BB 11$!=(&0&#R0!6&-&) (!, +!
T&O!5(/&0!IX(G&3&:IH,01#$$%!*&31&!1%2/(1#$2+31;(381%, ##S#0IS+I1*(1)(,-,+/81&+31&I0*SE (#!,+!1*(1%,33-(1$B !

N* -(1E&,1,+/11$!)*()DJ,+819-&+101#2)D!21!1&!)$+G(#0&1,$+!E, 1*I 1*( LES($I-(!,+!-,+(1;(*,+31*,%!1190!-2) D!

E$2-31*&G(!,18!1*(!,+3,G,32&-0!E(#(!_$*+!X(ED,#D!&+3!Q$;!'&1*(EQ!B#$%!41&+B$#3! <+ G(#0,1CIJI1ES!I$B 1 1%(!
%$01!,+B-2(+1,&-1($I-(1,+11*(I5T4U1%$G (Yo (+1: 11l $*+1&+31Q$;11$$D19-&+12+3(#I1*(#IE, +/IBSHIT*(1E*$-()$+  J
B(#(+)(8!,G,+/1*, %!1*(1%$#&-10211$# 11&+3!(+)$2#& /(% (+111$/,G(1*,01B, #0111 ()*+,)&-11&-D!, +|B#$+11$B 1&+1&23, J

N*(+19-&+1#(12#+(3!B#$%! T&0!5(/&08! 1* (#(IE&O!&I02#1#,0(1(%&,-IE&, 1,+/:111Q$;1&+3]_$*+1*&31,+G,1(31*,%!1$!
O1(+31&IC(&H!, +11*(,#1#(0(&H)* 1 /#$211&1141&+B$#3: 1IN, 1*11*(10211$#11$B 1*,0/&3G,0$#819-&+!-(B1!B$#!41&+B$#38
Ex(#(1*('E$#D(3!$+!3(0,/+11$$-018&+31;2,-11&1B-$&1,+/11$,+11)$I1#$) (00$#: 11 N*(+11*(1C(&#! (+3(38!Q$; ! &+3!
_$*+1,+G,1(319-&+!11$IM$,+11*(1)$%I&+CI1*(CIE(#(101&#1,+/114,-,)$+14$-21,$+0:

H$E(G(#8!1*(#(!E&0!1*,011(0DC!,002(1$B 1&!3,00(#1&1,$+:1119-&+1#(12#+(311$!<="1,+I>2\"11$!)$%I-(1(!*,016*:O:!
1*(0,01$+1aU+1#&!1Q(/,$+!Q$21,+/b: 1 1 H(1/#8&328&1(3!,+!>2\c8!M201!,+!11,%(11$!1&11(+31*,01>]I C(&H!*,/*10)*$$-!
H(2+,$+:19-&+IM$,+(314,-,)$+14$-21,$+01&+3101&C(3!IBS#I1LES!IC(&#08!; (B$#(1%$G,+/11$10,/,1&-1.22,1%(+11=$#1$ J
#8&1,$+R0O!N(O1(#+! Q(O(&H#)* T&; $#&1$#C8 E*(#(1 *(| E&O! 1&#1!$B 1 1*(1 1(&%! 1*&11:2,-11 1*(1B&01(01! &+3!*$11(01
%,)#$1#$)(00$#1$B 1, 1R0!3&CIIIPUBA: ITH(1:()&%(11*(10,#() 1$#!$B 11*(IN(O1 (#+!Q(0(&#)* I T&: $#&1$H#C!,+1>2272:

4(G(#&-1$B 19-&+R0!B#,(+30!-(B110,/,1&-1B$#1&10%&--101&#1211)&--(317$$/-(:!11U1!1$$D!&!B(E!C(&#0!$B !(#02&0,
2111%(C1(G(+12&--C10(1! 211 &!;#(&DB&OLI#()#2,1,+/1%((L1,+/'E,1*1 7$$/-(1)$IBS2+3(#! &+31) 2##(+1! =.d8I T&##C!
6&/(:NULROIG(#C!*&#3!11$10&CI+$!1$I T&##C81&+319-&+!-(B1I1$IM$, +17$$/-(1, +1e]]e:119-&+RO4#$- (I/#(EIB#$%!0,#()1
$B1Q(0(&#)*11$!156I$B 1. +/,+((#,+/:11=2##(+1-C8!*(1,011*(14561$B If+$E-(3/(1&+3!Q(0(&#)*81&!/#$211&117$$/-(!
1*&11,+)-23(0! %&108! #(0(&#)*8! &+3! &! +(E! &#(&! )&--(3! %&)*,+(! ,+1(--,/(+)(8! -$$D,+/! &1! +(g1! /(+(#&1,$+!
%&)*,+(1-(&#+,+/11()*+$-$/C:

9-1*$2/*']]]!%,-(0! &E&C819-&+1&+3!* 0'E,B(1f&1*C101,--1#$G,3(IB, +&+),&-10211$#11&+310)*$-&#0*,101 1$! 1*(!
B&+1&01,)I<="16#$/#8&%%,+/!1(&%:11IF* 01C(&#!1*(11(&%!;(&1!$211'UFB!41&+B$#381&+3!1=&#+(/,(1'(--$+!,+11*(!



I"HSYSE (HE&)HSYo +" 196, +-'&.,!
/012#3#45/6

Yo+, SO+ $O(1'$$2-1'-3'0/1'(-4& -+, -%1+¥5'36-('0+,-4& -41'-4& -4%/-./0(%0+-$+%('1+$"--7'301*-809/4#:*-90$$'(-0106-0+-,'/-
A5'-41-%1(062-<#+4="->72->@AB-4& -10+%/03-#0%$'$"--7'301*'-10$-0-C4*1+-D:EF$6#,434.6-%1(/./0(%0+-01(-10$-#4593"+*1 -
1-8*/$+-6'0/-*1-4%]-D;-F,G-9/4./05"-;,'-10$-$'/H*1.-0$-O/'$* (' 1+-4& -+, 1414/ 4+ +6-&4/-+,-DA59%+*1.-01(-J1&4/50+*41-
G*$#+03*1'$2-K9$*341-F*-L9$*3412-01(-10$-0-5'5="/-4& -+,~;*.50-M39,0-F*-; 4#+'+6-&4/-N'0('/$, *0-01 (-; Yo##'$$"-I'/-&*103-(06$-
I'/-,0996-41'$2-=4+,-0#0('5*#0336-01(-9'/$410336-0$-$,-,0(-CY%$+-='#45'-'1.0. (-+4-,'/-$4%3-50+'2-;+'H'1-O/."1P2-014+, Q
'/-4& -4%-D;-./0(%0+'$"

I'/-0(H*$4/2-D,0/3*-1%.,'$2-14+'$-+,0+-,'-&*/$+-5'+-7'301*-0$-01-%1('/./0(%0+-$+% (" 1 +-*1-4%/-;:6$+'5$-;4&+!0/'-#30$$"-R4-14-
41'S$-$%/9/*$'2-$,'-10$-0-+49Q14+#,-$+%('1+2-1'H'/-$0+*$&*'(-1*+,-,'/-9'/&4/501#'- TO-UV-14%3(-5'01-+,0+-$,"-#4%3(-,0H'-
14/:(-,0/('/-01(-'0/1'(-0-A@ @W"-D,0/3*-03$4-,0(-+,-9/*H*3" '~ +4-="+,-O/A&'$SP4/-&A|-+ - #AY/$'-* 1 - *# -$,'-10$-+,'-+'O#, Q
*1.-0$$*$+01+-+,*$-$'5'$+'/-'/-$+%('1+$-0(5*/'(-, I-="#0%$'"-$, - #0/' (-0=4%+-+,"*/-3'0/1*1.-QQ-3,"-10$-90+*'1+-01(-6'+-03!06 $-
X9'#+'(-+,'5-+4-9'/&4/5-0+-+,"*/-="$+"-

<+,'-D;-&0#%3+6-5'6="/$--14+'(Y

Z7'301%-10$-41"-4& —+,'-='$+-[RM\$-J\H'-'H'/-, 0(-+,-O/*H*3" '~+4-14/:-1%+ -0+-K D]-01(-10$-C%S$+-0-/'0336-.44(-9'/$41"-;45' Q
+5'$-64%6-:141-1,0+-0-$+9%(' 1 +-4/-01-*1 (*H*(%03-C%$+-,0$-"*+"-01(-1*33-='-0-$%6## $$-*1-016+ *1.-+,'6-(42-01(-7'301*-10$-+,0+-
+69'-48 -9'/$41-*1-56-'6'$"-:0(-+4-,'0/-+,-11$"--R,-14/3(-34$+-$45'41 -1+ -=/*33*01+-94+'1+*03"_

ZJ3-10$-H'/6-$4//6-+4-,'0/-0=4%+-+,*$-0$-!'33"-J-:1'1-7'301*'-&/45-+,-D<F-B@>@-#30$$-J-+0%.,+-*1-]1033->@A"-J-+,4%.,+-$,'-,0(-0-
34+-4&-94+'1+*03-03$4-01(-10$-H'/6-,0996-+4-$"-,'/-*1-4%/-.10(%0+'-9/4./05"-JS5-$%/-I'-1*33-033-5*$$-,'/'

2M332-J-+44-05-H'/6-$+/'$$'(-+4-,'0/-0=4%+-+,-90$$*1.-0!06-4& -7'301*""-R, *$-90$+-$9/*1.2-$,"-10$-*1-56-DLab@A?-;4&+!0/'-
L1.*¥1"/*1.-#30$$"-;,"-10$-03!06$-H'/6-*1c%*$*+*H'2-01-'X#'33' 1 +-$+%('1+2-01(-$45'41"-1,4-10$-'0."/-+4-"X#'3"-;,'-1*33-="-
5*$$'(-14+-4136-0%-0-H'/6-=/*.,+-#459%+'/-$#*' 1 +*$+2-=%+-03$4-0$-01-4%+$+01(*1.-9'/$41"-706-$,'-/'$+-*1-9'0#" _

R,*$-10$-0-+69*#03-#455'1+-&/45-41"-4& -+,"-$+%('1+$-$,-+0%.,+Y

-Z7'301%-10$-56-RM-+,*$-$'5'$+'2-01(-+,4%. ,-J-(*(-14+-:141- ' [-H'/6-341.2- '[-*1(1'$$-01(-. "1 /4$*+6-1'-0990/ 1+"-
d*1.-0$-+,*$-10$-0-+4%. ,-#30$$-84/-5'2-3-14%3 (- 4-+4- [-A&&*# - A%/$-41-0-1":36-=0$*$-&A4/-0$$*$+01#"-: '-10$-03106$-H'/6-
90+*'1+-01(-14%3(-4&+ 1+*5'$-.4-0=4H"-01(-='641(-+4-,'39-5"-4%+"-J-05-("936-$0(('1'(-=6-+,*$-+/0.'(6-01(-56-#41 (43 1#'$-
A-A%+-+4-']-8&/*1($-01(-&05*36"-J-,49'+,0+-033-4& -+, 141(/8%3-5'54/*$-4& -7'301%-1*33- 0 -+, - [* & -4& -+,4$"-1,4-0/"-
08&H#+ (-=6-+ *$-5*$&4/+061'-01(-*1-+*5"-0334-+,'5-+4-3*H'-3*H'$-4& - [ 0+-CAB'-/-34H' (-41'$-0/-*1-56-+,4%.,+$-01(-9/06'/$"Z

R,4%.,-0-H'/6-$'*4%$-$+%(' 1+2-0$-*$-4=H*4%$-8&/45-+,'-0=4H"-0##430('$2-7'301*'-10$-0334-0(H'1 +%/4%$"-;,'-10$-0-#'/ +*&*'(-
$#%=0-(*H'2-0-$:6(*H'2-01(-01-0/( 1+-14/3(-+/0H'3'/"-I'/-+/0H'3$-*1#3%("(-H*$*+$-+4-D010(02-M%$+/03*02-a"l-'0301 (2-L %/49'2-
8%!0%+2-01(-(‘$+*10+*41$-+,/4%., 4% +-+,'-K1*+'(-;+0+'$"-/- 403-10$-+4-H*$*+-"H/6-HA1+*1'1+-1%+ - '[-&%o+%/ - %$=01 (~;+H'1"

7'301*2-64%-1*33-="-5*$$'(-=6-64%/-30=-50+'$2-9/4&'$$4/$-01(-&'334!-$+% (1 +$"



