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1 Number of ems losum (n) 6 Amoisnl 1 Number of ems to sum (n) 6 Amount

2 [nth latgest value in o data gel. =LARGE(E7.B36 B1) ="»="AH) 2 nth largest value in a data set 956 >=956

3 3

4 Tolal Sum =DSUMBE B35, Amount® 01,02) 4 Total Sum 5860

5 5 |
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leb 6augy Cuhaled o eremr bt
mend Osrensanis HeErBHLIg &%
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=IF (RANIK(B7 5B57:5B536) <=4B51 B7 0)
=IF(RANK(BB 38§7:$B$36)<=5B§1 B3 ()
=IF (RANK(BS 3B57:58536)<=5B51,B3,0)
=IF(RANK(E10 $B$7:$B536)<=$B8§1,810 )
=IF(RANK(B11,5B57:5B8536)<=$B51,811,0)
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=IF(RANK(B13 $B57:58536)<=$B51 B130)
=IF (RANK(B14 $B57:35536)<=$B$1 B14 0)
=IF(RANIK(B15 $B57: $6536)<=$B$1 815 0)

B

:INumhar of I!ems tosum(n) 6
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| 6 |Salesman Amount
| 7 Salesman 1 13
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14 Salesman 8 115
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STTTS LoTmaf(BLb.

gyerred aufl 2-@leb edlsivL’_
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(Synchronization)

i H LT

Gy yCSun&ymblsy epeir mide GLopri i

GQyHaer Qubigh dsdemsd Glodp

@asifled L SCpmib. yeienTpI @uiki@Ld
Cuir g, gpasrenpGuirsrpy GromGlé Glameirenmiosh G
S Ceusrgw Coeneseows @)bs @)HLbled Limiis
Gumib. @SFwssd upy YPUSHS PHTLITS,
SRy G sefsr wperayMenn LpPlu @@ GFligamw
90 & G&TerGeurib.
Sy @safidnr psr aiflain

@@ SQgigemar Sleep() Gogs®  apeid

o plsmass L@, @earQearTm SH6y amer
Quikis ard@b apenpenws Gasp @)sLfled LT
Ggmib. @)wrQerms wpewpulgib, b H@yig emesr
&T&&5 eaidserib. Join() ereraih GUogs® eLpeuLd,
@esrQarT@n HOT® seir  Lewflevw (Pl HSGLD aueny
FTSHmsas Qsinuevrib. ECpueirer Cyr&lymentoLs
LIT(BAEISHGIT.
//Program No.144
//PRIOTHR1.CS

using System;
using System.Threading;

class ChildThread

{
static bool stop = false;
public Thread th;
public int count;

public ChildThread(string name)
{
th = new Thread
(new ThreadStart(this.run));
th.Name = name;
count = 0;

}

public void run()
Console.WriteLine(th.Name + " Starting");
do
{
count++;
} while (stop == false && count < 1000000000);

stop = true;

Console.WriteLine(th.Name + " Terminating");

¥
}

class MainThread

public static void Main()

{
ChildThread ctl = new ChildThread("Thread-1");

ChildThread ct2 = new ChildThread("Thread-2");

ctl.th.Start();
ct2.th.Start();

cti.th.Join();
ct2.th.Join();

Console.WriteLine

("Count of Thread-1:"+ctl.count);
Console.WriteLine

("Count of Thread-2: "+ct2.count);

)

b

@bzl yCrr&ymusled @)y e[ SRR Hemen
o (maurd&) @usGHCpirib. HGrH Hermetlsh stop
erairgith 6Bt 194 L. 2. maumds false
wlienus @wHE soous gisirCorrrib. @) ewi@ SCRr®H
s@ptd do while() e flsmer Lorplonpld GEwsvLIBS
giSeper. Join() Gods® apevib s HGWE Glrwsd
LGGLIT S @)SrQerT@ HOI® ST BHSGLT D
Qe grenGernrrib.

@uan® HOgGeeflgyd  Count-ebr L&y
o1y SQsTaGL CuTHp G b FOT® Qw6
apigujibGuimg)  stop-ahr o) true crer &R
Gpgl. 2L_Cear @S5 FOTGL b SNBEDSI.
eIt ml wpig-uth Guimgl, dper  Count Bl
1000000000 26 @)5d@GGILosH 1) CFTEVV LPLG.LIT S
QanEssh GopaTsGa @ud@d. @bslr LGym
Ggreown @QuaHw Cuirg Qaueiui® Glereurmn
QoisS!

Thread-1 Starting
Thread-2 Starting
Thread-1 Terminating
Thread-2 Terminating
Count of Thread-1: 975546805
Count of Thread-2: 1000000000
Count- et 2 &5 eugtbewis 1000, 10000 cTew EPlws

Bu25 - us 8, 2002 SuOlp s ipriuL’ L v

TN

LIQLILISSLD



www.padippkam.com

TG T &S GOPSHETeL, Qe SO g@sef e
Count &y geTnTsCor B BES BSGLD. 4P
Carmiin® @QwpssTs. P swmer Gpyd Gsuieh
LGS LITE, s HOT® FHGp Lietr ShGledBeaucnss:
FHITGHT (LPLY FID .

Gupsearn, . yGrregmifley Qusa® HCr®
soflslr wpestgyflevioujid (Priority) eett DISTEHT. BT
@ gj, Priority Licdsrey Normal 948 @) hd@Lb. 6THSGeum(m
SQy@ @uebLirs (by default) Normal ereirayib
wpairgiflevLoenwiCu QIFTeRLg (FHSLd. QeTTe) ybS
LPSITEIINIHLOGOW [BITLOTS LOTHPNIGHLOSS (LpLgUjLD.
ct2.th.Priority = ThreadPriority.BelowNormal
eTan LorHBwenodseTLd. @areurmy QaeaiCalmy wpetr
@flevoser o 6rer @raw® FOTHser QFusLI@LD
Curgl, 8% wperayflevousiter HQgE GELfu-afstr
Crroms s y&s yane (TpSSTp 98%) 7B
&$CsTeT@nd. ECpujsiren LCrn&gTens QIS
LIIT (/A1 HGIT !

//Program No.145
//PRIOTHR2.CS

using System;
using System.Threading;

class ChildThread

static bool stop = false;
public Thread th;
public int count;

public ChildThread(string name)
{
th = new Thread(new
ThreadStart(this.run));
th.Name = name;
count = 0;

¥

public void run()
{

Console.Writeline(th.Name + " Starting");

do
{

count++;
} while (stop == false && count < 1000000000);

stop = true;

Console.WriteLine(th.Name + " Terminating");
+
¥

class MainThread

{
public static void Main()
{
ChildThread ct1
ChildThread ct2

new ChildThread("Thread-1");
new ChildThread("Thread-2");

non

ct2.th.Priority = ThreadPriority.BelowNormal;

ctl.th.Start();
ct2.th.Start();

ctl.th.Join();
ct2.th.Join();

Console.WriteLine
("Count of Thread-1:"-+ctl.count);
Console.WriteLine
("Count of Thread-2:"+ct2.count);
o
b
@eett Gouelui® @elouT gy enLowb.
Thread-1 Starting
Thread-2 Starting
Thread-1 Terminating
Thread-2 Terminating
Count of Thread-1: 1000000000

Count of Thread-2: 9132910

woarayflento yGlaomul i feyib, EQumi®),
aori® yeavd Gumetn Cousd GHODBS FTSaTHISET
Latr g&Heued LflmhmsFley FELIL 19 wmS@SLd T H
Qo greursGar QaFwsbii_QrpLd eTeTLIDS _oyfls.
@5HW&ESE D (Synchronization)

R YCor&lymifley germid@ Gpu i
SOrOser @Qubsigearpear  erafls  eubhmlesr
Qeusur@Geensfean. Gu @ GwURIE SeTein
Qs sGonaior G, @pilima, @G y1'1G\edig ar 185
28y Cuoa@le garmis@ Cuwpul 1 SGyEser
Cewebii_ Cr@pbleaie, yCrr@ymifler Cmmssid
BleopGaupmiosh @pliugSed wpLgw aumiliyesa®. gt
YUGlgsyer Bg ow CorsHd o SOOI
wi_ GG GawdLii_ g ghaaiamsuilsd Limgsrii
Oladiiiinn. GoustorGith. o1 Bl HISHTL L1135, b
e ichlsh ety HOTH e1(pSh Qe iy (pdensuiled
@)sirGlsor GG @b HCs odenrialed sTpSINBNG
UV Sul T&. YAUIQUTH LPWSTDITD, &5
S@OEHLII_ Cauater(BiLh.

@etrGlarmas  @ipHlensoulguib  epghGlrdisiih
Camai®an sl G HOIE a5 G 1 Hap
i ch A BB nbSn 1. by Blapey @)ehrGlarmn
Sy .arired Blopdsiin_ Cous@ud. @bsd @Lp
Blemavuiled @) SO BhEnd EENwmsd GainGash
GIb. Bpgd SN L Blaipey BlSpSSLILIELD auenT
led  pgeh HOTH HTSEBIGLoT CFdns Cauess
@b fspey pevr_Quppgith, S15EBHGL HTE
ClFwev g Ggm_migLb

G# Oomifluiled gpett pid@ Cuwpui’ L HQy
Gaeven EGlwhiss GFliugna@ lock() eTeranib HIL
uth e LGS SIURH DS @it 1R @ s @SS
GO L sl ewerg GsTGHow e
Oogsen_ g HO®H GBS Giouensd s G
LB lock() i b 2. 56)Gn g1 it YLIG @ d w1
‘ooirds” G\l gl Db IO SREGIGET GGG
s _swang QumeHen ysveng Godsami i1 (9
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HOr@ser eysTsd FBESUPYG YLD, ‘TS’
Qadmni_ Geyetmg g @CrGUIT(h St _snemuims
ayb @psswrib. @i HLG@EGEGT ‘wrd’ |
Qe Ceusdmgw s’ 1_enend GEHTEHS),

lock(object)

{

/] @5SwssiiBSsCaetsig |
&L 1O SeiT;

}
TeTy gemwss@. @)mGs, object ereirLI g,
DRy seferme Comged GHLIL_TIOM LITHIHTSSLI
ut_Gouctorg w YriIQ st & GOISSDI. @Deon:
s 1_even erafled @ ewi_ yem Ui j&EGHlser
Caemanisvencv. b Hermadles alenguempaH@eT lock()
&1 _L_enem GUIEHLDLITGYLD,

lock(this)

------

6T DjewLoULd. LPSVTISTSH YLIGI@RIHm®L_ DjTDIGLD
SQr®, P s emearg OGsTGSow
UL g e’ @, ysemard QeuedL@sss CImL_rbigLb.
s L_awarg QsneS BeopCaupplii’ L 19rCu
‘wrd’ BEsOU@D. 19p BQu@sdr, ‘wrd’ b
stiL@aieny sTSHMHEs Cauaa@ib. ‘wrd’ GlFwed
U@ sgengtt Lyfbg Qardrer g LYCTT&yTh
TRS BIFHSTL_ 0L 1T LIT(IBEISET.

//Program No.146

//SYNCTHR1.CS

using System;
using System.Threading;

class ArraySum
{
int sum;
public int SumAmay(int[] a)

lock(this)
{
sum = 0;
for(int i=0; i<a.Length; i++)

{
sum += a[i};
Console.WriteLine
("Current sum of " +
Thread.CurrentThread.Name + " is " + sum);
Thread.Sleep(10);
>

return sum;
}

}
by

class ChildThread

static ArraySum ars = new ArraySum();
public Thread th;

m— ——
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int[] a;
int total;

public ChildThread(string name, int[] ia)

{
th = new Thread(new ThreadStart(this.run));

th.Name = name;
a = ia;
th.Start();

}

public void run()

{
Console.WriteLine(th.Name + " Starting");
total = ars.SumArray(a);

Console.WriteLine("Sum of " + th.Name + " is " +

total);
Console.WriteLine(th.Name + " Terminating");
5
}
class MainThread
{

public static void Main()
int[] a = {1,2,3,4,5};

ChildThread ctl = new ChildThread("Thread-1", a);
ChildThread ct2 = new ChildThread("Thread-2", a);

ctl.th.Join();
ct2.th.Join();
: }
Qs yGrr&gres QuisSlearmed, Qaeff® @)el
UMD PGS
Thread-1 Starting »
Thread-2 Starting

Current sum of Thread-2 is

Current sum of Thread-2
Current sum of Thread-2
Current sum of Thread-2
Current sum of Thread-2
Current sum of Thread-1
Sum of Thread-2 is 15
Thread-2 Terminating
Current sum of Thread-1
Current sum of Thread-1
Current sum of Thread-1
Current sum of Thread-1
Sum of Thread-1 is 15
Thread-1 Terminating
@bsl yCrm@ymifléy ArraySum &emmended
SumArray() ereiranitd OGH® aeHFw mISHLILIL BT
& @& @i int yiGrileyerer o pyliysaend;
It' 19.$ SH&ID &) ChildThread Glarmendled ars eTetrgLb

1
s 3
s 6
is 10
s 15
is 1

s 3
s 6
s 10
s 15

6lv G foun (L
1985 riGlgdi gy
& &Ll (B ar &)
@& Array Sum &enrr
srSletr 911G gpdiL L.
s 19 & eTetTLIST6D
: . Child Thread- e
e sl (g)edrervr_chr
i % s s@EhLh, ArraySum
e s * & er m el e
e Qs @G Qun g
DG G LT g GamerRsrper. ArraySum
Glenrrenflslr Sum creirgnh oot Tebig.eb ByeeuiGLiTen gL
#l” QSCETens Collasii®HpG). ars sretrgonb Gy
QLG sig.sir 5y, ChildThread Henmedlstr @reior®
ey Qaer Cr Cryg&sd (Concurrently) Glauisbis
DS ST, gewanflgaT@Ld sum- & wrHL
wrpyh yiGy o pliysemerd sl 19 $QFebaub .
TerGer @) miufleh Sum - eir Gy 30 gyearTeyLd
Y HEVITLD.

ReiurTny Hapamss SHES SumArray()
Cgsig gyerer S weng @Qsm@SHemw lock
Qe gaill' GL_mib. @)bar L_ewend Gar@Hens b
g0 6 HeopGaupgf] wpiy-s@baienr, 2RSS HCT®
STSHBEGL. s 1_mens Qe BHeapGoauns)
Wpig-SsLi’ L 1961, lock BEsi’ Ref@Lb. @)oo,
Qran._raig HOY® eupeon BevnGaihmiLb.

SumArray() Glogsig 60 Sleep(10) ereirp &L
Lwer Caar@OwarCn Qasr®SsLiul’_Berers).
Curgiauns, e HQr® Sleep-é @) BE@GHCLIN S
2AGSS5 SR GFusii_G@smL_Aigth. yemed
Qb e i L QLIpT G STFewIth, (LpHeH
S0r®, yriugHew lock QsigiaM’ 1 &. Guomh
sawL. yGrr&ymifléd, lock(this) &L L everenis
B&&elC @ yCrrSlymeno  QuiSEILIT kIS,
Cauaflf® @eianrm @) BS@tn.

Thread-2 Starting

Current sum of Thread-2 is 1

Thread-1 Starting
Current sum of Thread-1
Current sum of Thread-2
Current sum of Thread-1
Current sum of Thread-2
Current sum of Thread-1
Current sum of Thread-2
Current sum of Thread-1 is 19
Current sum of Thread-2 is 24
Current sum of Thread-1 is 29
Sum of Thread-2 is 29
Thread-2 Terminating

Sum of Thread-1 is 29
Thread-1 Terminating

Qar® HCy@Es@pd @Gy CrrsHed sum-ebd
SSHLD LkIGI:GS Ful’ BSOS TanSemL (OG-

0.

Al

LY
i

s 1
s 3
s 5
s 8
s 11
s 15

=

SO meu25 - 1958, 2002 [ bl soaul v

LIQLILISLD



www.padippkam.com

=

Qégemaw A Comapgl. srearGor, @)sSLimerp
@Lphlemaseflsy, SHO@Gsmen pbBlumss Qedior g
QJFor§lp gi. SHMN 1 916G g lock
Gediagsn  apwih @aPudssmss  Fas5Gub
&G eirGarmib. lock &ir QEweuTl i & Spd:
STemIoT )l CGT&GSE SIS FaDeVTLD. <

1. @ uiGlgdiy &b, GO L &1L _mend;
CFT&GSHS lock @i’ 1_gib, oyhs o1GgdL
lock QFinutiu’ ® IGSDgG. CauGpiss FQT@ELD
bS5 LIC\GHEL_ IGWIFHLPLY WIT ).

2. ops tiGlgaian_ lock Qeunu wpweb L9p
ST BseT STSSMEGLD HlevewdSd SereriiiB@er
pa. lock pEsOLBIbaeny S15S®mEs CHIEn .

3. lock Q&Funucni’ 1 &' 1 eweng QTGS (psed
§Ogy erred  BepCeaup) oy SHLL 1196,
YLIGIgEL lock BbgG NBAGSIIGED S @)
Cur gl 9B SOT® setr Lewfevwtd GEm_Feomib.
Quss® sepliemu ‘ors Qs

Cupser . yQum&ymifled ArraySum Hermev
BrGw o (hauTsGlw g srarCal, 9bHs &HemmenSer
SumArray() OgsBg@arGar lock(this) &L _ewer
oWl 4G SS o arGarmib. HwCauamarsafish mmid
o (bUTHETS (b Hermedleir Gloggig 6t & @)
BOyGsemenr piSunss QFdwQGaibmig u Hanaw
TDLL_GOITLD. Ybss Hlenmeder epev auemray (Source
Code) mibibl_ib @) w5 S1.

crarGou, Yybgsh Henrmedler PN 1 Guog
s pog YCom&lymibled ‘ewnd’ Qe @evn gy.
g Guwefled, oyip Fermedlelr L IGg&L 155
@I P5G Cupul . SQr@semer Sk ss
Q&iong) ereerTmi? BLog YSTmRgmilléd ks
Hermadler Goggam_ YyaPsGd S L aerufleh
lock() &Lt evemenwis LIGTLRSGS Carctn(BLb. ks
YLiGIgdig 6ir Glwieny lock() -0 LTS L grsd sy
Garator@ib. eT@S BySHTL L_78%, Qupsadr_ yQym
&gmifled SumArray() Gogs®, ChildThread HemmanSleir
run() Glogsig b,

total = ars.SumArray(a);

TG M) QPSS (BeiTen Gi. @)oot 1_emememud,
lock(ars) total = ars.SumArray(a);

erar omppflweninggmed Guimgyid. ECueirer LGy

&Slgrenio 110D @SS piser. wpetry CLimevGay

Garafluf® gyevriouyih.

//Program No.147

//SYNCTHR2.CS

using System;
using System.Threading;

class ArraySum

{

int sum;

public int SumArray(int[] a)
{

sum = 0;

e e = ———

for(int i=0; i<a.Length; i++)
s
© o 'sum += a[i];
Console.WriteLine
_ ("Current sum of " + _
Thread;CurrentThread.Name + " is " + sum);
Thread.Sleep(10); ® 2 :
¥
return sum;
}
b
class ChildThread
{
static ArraySum ars = new ArraySum();
public Thread th;
int[] a;
int total;

public ChildThread(string name, int[] ia)
{
th = new Thread(new ThreadStart(this.run));
th.Name = name;
a = ia;
th.Start();
}

public void run()

{
Console.WriteLine(th.Name + " Starting");
lock(ars) total = ars.SumArray(a);

Console.WriteLine
("Sum of " + th.Name + " is " + total);

Console.WriteLine(th.Name + " Terminating");

3

>
class MainThread
{
public static void Main()
{
int[] a = {1,2,3,4,5};
ChildThread ctl = new Child?lhrgad('Thread-l", a);
ChildThread ct2 = new ChildThread("Thread-2", a);
ctl.th.Join();
ct2.th.Join();
>
>

@) greiengullsh, m HGrigsoar Sleep() wohmitb
Join() Cuogs@aci pevLd LOSHDAPHLOTHS HTSHE)(H;
&& QediGgmid. Threading CrLbsvGLienilsh auengusmid
SO @eirer  Monitor Henmedler Wait() Quss®
apvd @b POy mards sTEHmsEss QeFdiuh
aflgpepser upflyw, @@ SOIE s
1y dsiletr Pulse() Cuogs® apvd HBSH SO
@6 APflefldad wpap LupPlyd @55 Gl
unirsGuimib.
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