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2- Wireframe
3- Strings
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3- Recovered metal (RM)



Gbsy Pl (1l 03gum0 (S ob slaid), rr

ahiai g d sl alde Bob 4 bl 2gb o0 0ulss bk (syld GBI adgl )l 0 g2 15 4 0nd a0 BluiS
ool By BB 3

S pSekS e i ol e g 3,05 (St (5918 Uolye 3 (23l oy 4 (65918 Slibes I gy (bl BB 318 i
Do oo e Y=Y dlal,
RM =CM xR_, xR XR R

smelt refine :1ochon Rsmelt refine (Y_Yl>

il oS
3918 B b3k Ry
3 A b3k Ropen
ahal S ob3L Riefine
oro 0dle (o g2 51 ol welyd mri
(=8 aa) oo s 4y 318 Cnd 3 00d Jlasetial 316 i oy ol I axe e3le o5 o | Jols sl

I = RM X P :1OchonRsmelthefineP (Y‘_YJ)

ol Al s S 3 s P ey
29138 Sty Sl (55l lee 0 o b (e -

ime 03Le (45 b 3l 0as Dbl 318 @b 0Bl (5 o 3 35290 315 i gt (693 25Ty il sle o
(P day) 2980 iy

— 1000 (GCOH /100) — Gcon (\c—\”)
“' " 1000x(g/100)xR,, OR

.w‘ (M)J) D).AJ[M.S )l.& GCOH 4]0)]) u)] ).)

0-Y alaly 3l 0gd sy (silu)be yy o pis il o )3 4 gd daly Jgaze ;5 8 ke Gy STy men 4

Db e dumloe
R 1000x(Gu100) Gy o
1000 (G, /100) X Ry Geon R
oo 03le (5 52 i1 (55918 (Sasly Jgazme (liue e O
Dga oo dawlre SV alayly b Suse 0dle oy jo | ol o psluis” 5L
T, = gGRﬂ (=-Y)

con

Mol oo Cawd 4 V=Y ol 5l Sase odle 5y 5l ol gd anly Jgame U

1- Concentration ratio (CR)



rr Sl (230l Sl Joto o Juch

T _ Gcon Rsmelt XT — Gcon Rsmelt x chon — chon Rsmelt
G G

smelt — con
G G
smelt smelt con smelt

(v-v)

uro 0dle oy 31 8 Jlaskiw!] 432 utd —
Do oo Aol A=Y dlasly b Sase o3l 5y 5l 518 Jlacil 4l e

C _C +Cmi|l +T C +TsmeItC refine =Cmine +Cmi|l + Fé:ong C +MC

— ~mine con ™~ smelt

(A-¥)

refine
con smelt

il &S
e o3le 5 b zlyseial auje C
e 03le o5 m 5ysl,8 auie Coy
0 y5luiS oy o gd auie Cy
9 B8 Jgaze (5 b dpauat aiza C g
e odlo o 2 Al )l i -
Al o Caod 4 A=Y daly 5l el 5l lnas e WS L el 55))

NVO =1-C zlochon RsmeIthefineP _|:Cmine +Cmi|l + R(;ong C + RconRsmeItg C :| (R—Y’>

~ smelt G ™ refine
con smelt

Gl (Same o3lo o5 o Hald (55, NVg daly oyl 5o
O P I S S I B o
gion dela VoY dlaly Gl ane 03ls Sl alls 35, (Sl 515 53 NVo oy Jusls |

NVos = NV, xQ; (V+-Y)
:O—I »as
Ssls Sob a2l 55 NVog
S35 Qs

(sl 033LuiS (39,8 JB Jgame) Shanls Soly al (595 dpwlone —Y-¥-¥
il 5 g 4 Bl o yBladS” (h9)8 BB Jgaze & (Syge 3 Kl Sol o palls (b)) dnlone e
O 31 ol 05LuiS (l50m y3 0 55LuiS Cansd 0 b (Sdne 03le (5 5 | ol dald puss —
Fixe 03lo (5 (sl 0 yiludS 98 U ShunslS gzl Sl Wi Slles (slaay s (e -
o 2613 31 g5 Slles (sladiysn puS b (Sdes o3l o5 i Gl 351 (e -
ne 03lo o5 als (5] 53 Sl S s b Soly palls (35 (e —
Db o gupdS yuber Jrad b Jolye cpl bl 3
Same 3lo o 2§ Jeols LS 5LG s — I
Aol oo Cawd 4 5 dbaly 5l Sase odle o5 yp 5l ol 0 ylusS 5L



Gbsy Pl (1l 03gum0 (S ob slaid), re

0 LS ([ p Cuond (i -

Cead 0l o5 o 31 sl B 3 line T pSlaiS Sge e bl e o 0)5LuiS (5 b Cad sl 4l
293 dabne 0 0gd l palls Sl 5 oanS g jl al catS il sl o5 o alBL gyl e

O-Ses (nlplis s iyl 035laiS” 53 S92 90 318 Ao )d do (bl abal 9 g3 Jolye )3 10, 5lS Hge sl —
| (Gomd il 9 093 5> (S jlide &) dagi b GBS ddal g (EAIS 05> 29d Jithe 0)lpw 4 B 1 (g ke ol
b 93 cpl 31 S 5 b g "5y gmio3 S g0 &l e SlyguS e S oy |y 0y5luS 3l 33
JRRRULSUIPRCNES VR PR Sve W S I PIES VIS IS I I ESWESL I Y- Vo U SR VSR SV S | N R PPV JU R SR
b S Al 3 09 0 ca by b b lul g dg2ge 518 5] g S (BB (e 4 0 yBluiS Jle gy S s
Al o cand 4 MY a0 5luiS” Sge
G, =1?E(Gm —u) (W-¥)

il &S

(223) 0y5LS” ks Geon

(223) 0y5LusS e Jle Ce

sily S U

(10)3) (33 36 (glgizen oy C

o5 (55 3] il LB 315 im0 LS jige sl & g b 20 0ladS (5 b 31 13y B 3Byl -
P9 oo dpmloe WY by 3o (p )5 olsS)

G, :c(Gm —u) (v-y)

M, =1000x
100 10

b lgd " Casd gy oy ) 45 WS e By 1) 516 Slen Canyd I pols duo )y Laiih 0l s iS gD T yige ooyl —

o.,\_.l.'\.fgg}‘) u_)‘ — 09)'1._; ol t..i: )gl)g u.:)ao L)" &S wa ‘) UJLQ‘> u.o.a.B Lo yd S aA.LJSg?‘) as 63)9.@ 0 .)9.»»@
A WY a5l e Cond ey ol S o S (Bl alo 11 el BB 6 soly gn g8 5 kil 4 e
Al e Cund

P=PF-r (\¥-¥)

1- At mine revenue (AMR)

2- Effective concentrate grade
3- Effective price

4- Gross value

5- Basic smelter return

6- Net smelter return

7- Precentage deduction

8- Unit deduction

9- Price factor

10- Refining and selling cost



yo Sl (230l Sl Joto o Juch

'UT)DJ
pincs 43 5 g Jlosl 5l Ly J8 051y 2 g0 Cuaid P

By BBl asly o (59,8 g ashal Al sa T

b oo F

O o oAb 5l 5l Sge Cuad g 0p8ludS 5 e p0 051l B l5e 4 da g b io LS (5 g AU (651 -
Sl oo Cawd 4 VF=Y by o lus
(G

con

~u)(P.F-r)
10

D3] 3l 0yBlniS’ (5 y2 g3 Ahrsa puS b 0SS (55 (gl oS 093 I il Sl S g3 5l arly S 5L -

Aol oo Cawd 4 VO-Y ) 5l ] R

C
GV =M.,P, =

(VF-¥)

gsk Gy -1 = (e _ulz)(P'F =) (1o-v)

i)l &S

o3iS Lgd J a4l cuiSiL BSR

oS 5 ym g3 i T

alS L g 8y Vb el o ol (ol 1551 8 (6550 polie (ol il 0)5luS 10a05 09 5 palld S 5L -
oS gd 3l (Al CutS3l i polis 4y byiye dar g (ol SV g | LB6 ojle (9,5 pslate Sl ey D50 o] 35)
Do oo duwlre VY dlayly

NSR = BSR— X + = S(Cen —li?)(P.F 1)

~T-X+Y (\5-¥)

il &S

o 5luiS o b el ogd G518 51 Lalls cazS 3l NSR

o 55liS )3 39290 Cogllacls polic &) by ye da > 4 ja X

LS (5 5 53 e Slge s 4y Bl lusel Y

3 Tael )3 3o gLtz puS ) ane poo 53 0,58 (5 0 0 pled 10900y )3 0,55 (37 b Cand -
o ¢ Jmon slad e el yd §iss dje (W-Y b)) L] o Cond @ 0,5LuiS 5 o (gl oaiSgd | Lalls S
DS e 2y ol gl g Ghg b Jelge (ygmmuneS

G
( ~T-X+Y-R (\v-¥)

—u)(P.F-r)
10

con

C
AMR=NSR-R =

.ui ).) 6

s g 0550 7 b Caaid AMR

1- Penalty charge
2- By- product credit
3- Realization cost



Gbsy Pl (1l 03gum0 (S ob slaid), r

Lol > 3iss 4 je R
oz o3bo o g2 3l Jeols el yd i —0

Cwnd 4 hae yw 0,5luiS 0 b Cead 3 0l Jlastinl 0,5LuiS (i s ols 5l Saxe odle o5 5l ol el
(A dad) wle

R, | (G —UW)(P.F—r)

| =T, x AMR =3
10

~T-X+Y-R (VA-Y)

0 yiluniS” JUasdiuw! U (Suxe 03le (o p 43 gy po 4y 3yl —C
29550 Apmlrs VA=Y ]y 3l 05lS” Jlasiol b Sans o3lo (55 5 4y bgiyo aiysn
c=C

+C (Va-)

mine mill

il oS
ome odle 5 ym gl el anse Crine
Smo 0o oy ya d)s—‘)-"’ agje Cry
re 0lo o 2 Al (55,1 el — S
(VoY alal)) W oo cawd 4 aalp jl loayja S b alls 35

NV =1 —C = Feon

con

T =X +Y =R |=(C e +C it ) (Y+-Y)

mine

CGegop —U)(P.F —r)
10

SinlS Sgl s 5] oS
Ao Cawd 4 V=Y daly b (Qp) Sob 515 1 NVo ©ps fuols 51 (NVop) Siwils S'gby jalls o))
NVog =NV, xQg (VV-Y)

Abl Sl Lalls 5, dmwlon Y- YY"

el el gl el Ao 4y pacie b o] iz 5 s o ol sl )3 09 S 5 albly Sl S, 51
ol VY=Y dlayly 3o dlbl o5y alB 55
NViy = —Coasee (¥¥-Y)
il oS
bl 5 o s 5 NV
abl oy, cudl y as e Cuaste
Aol oo Cowd 4 VY=Y oy o S'ob 515 0 NV ©ps fols 5l 55 albl Ssby alls 55
NV, =NV,, xQ; (Y¥-¥)
il oS
abl Sob 2l o5, NVig



ry Sl (230l Sl Joto o Juch

Ssb 35 Qs

63LasBl Sgly Jao il YY"

e b asule Gloj b 4yl 4y dr g b 0 o 030 s ] (IS 51 i Ssl 51 Pl j 4y (olal Sl Jao 5
S o i o (5 28 aAlbl b Sl L Sely Al 55 g G pslae S5l g albly b SadlS (64,8 o
D9de Jos 5 gy & Ssh pallE 5] dewlore (gl

NViop 51 355 o dnbre VA=Y L VoY alayly 95 51 (S 3l oolizal b o (91 Sl (58 b Sl alls 3j,) —
(YEY b)) cand NVop il Sl alls 3550 asly atols
NVgs 20 =NV, =NV (VF-Y)

ol Soly alls 3y NV ealayly ol 5o

YWY abal, 5 oslizul b 3 ol oo albl (o8 b Sob LAl b)) sl aie Gl A 5 o0 drlxe NVop 51—
ol YO-F bl b il Soby Jalls 55, el ol 3 395 o dguslone
NVgg <0 = NV, =max(NV g, , NV, ) (Yo-¥)

EP bl cbiuns —£-¥

Sl gyt (sl Lol glie] ool (am LI 5105 gl (1) 395 5255 40 45 25 g0 48 (53l & alb
O iz aee odla (5 gl sl (ol oS S5 pl sy (Gaes o3l Sl aAlbl jues 53 a3l (lill Albl oy @l diedd)
Sl Sidls o5 Sy gl el ol o8 sl (lalbly 515 5 @l 6yl palbly Cand 3 Cuanl wilyy Glgie 1) albly
P9

D4 o iy 15 o pd & (63 palbl (clacuws cilise glgl

(lawgo) \(_,,-15 S palbly s -

(s903) (oS 5yl palloly s =

vdloﬁb S palbly s -

(s o) " s3batdl 6,13 palloly s

73l 5l palboly s

1- Overall stripping ratio (OSR)

2- Incremental stripping ratio (ISR)
3- Periodic stripping ratio (PSR)

4- Economic stripping ratio

5- Break even stripping ratio (BESR)
6- Allowable stripping ratio



Gbsy Pl (1l 03gum0 (S ob slaid), A

K G pabl Cous —V-£-Y
G 03930 (1] )3 @ Bly (Gime 03l JS' oo b (19 4 (pdne (2o 039950 ) Bly Albl S o b ()9 S
A 5l g 4 e (s eomed elge Cans pl dulee (3 355 0 0315 [isled OSR L 5 0 oduel (IS (gl palloly

abaly Gygo 4 Gl |y IS o) palbl s s (S Sdme odlo g albl awdin Ll s 4y ] HlaEe g 95 e 48,5

3,5 iy 5 YS-Y
OSR = g—w (v5—¥)
]
.u—l ).) d\{

85b9) 9 bl o> b 55 Qu
%o 03945%s 43 dg>g0  Jdxe 0dle o> by 5L Qp
Do Olo (P g caSeyie b g e te y caSa e oy (F G Gl (S S
Jwb ol
(VY=Y dlayly) 09 o odliiwl (gl palbly et lgie 4y STglST g0 dlge awgio e 4y OSR cunss 51 2
SR

SIZT
9

(YV-v)

:u] ).) 4§
S pall jasls SI
STolS 19y gwe 03lo Lawgia jls @

O 65V (oolail Juuwsly odd pusd SlolS cdil jiaS (sl cpl juds> o

(530) ooy’ (5 10 2ol o Y- ¥
Cojlaslay abl pos b 55 9 B ojlisl &y Same 00le oo b 515 48" Wb drwgd (gldisS 4 yidmo o0 )b 0350500 (5]
Do o iy x5 VAT alail) g0 4y (o yinS (550 palbly sl Lol

¢

ISR = (YA-Y)
B

oala ] dmy als o d als o Sl (g )b po o Sldas Aol gly (6 pS prenad plRD > (LS ()b palbl cuns

g s



14 Sl (230l Sl Joto o Juch

10,93 (5415 bl Conns - Y-V

g acy (shoygd ()l el s o pllas 5 Jlo Sy olo b Jlto lsie 4) slgy pdne yos 3l cpamo 090 S5 0

PSR =—L (Ya-¥)

o|=

MU_J )‘l .b)b |) Coo] O iy o..\..is)’ﬂ.egdo.\mgii)b dﬂobgu.,.\m osle El).é:'.'.,.»l d‘).g dlo”) d)‘bﬁﬂ.‘obw

el 5L b 55 lee 3590 50 oges (iS5l g 0aels (G g s 03litwl axe kesligS (c5ya0bp (gl (o)l palloly
Al S oy palbl s 4 S35 ol (Se a8 bl B b (gloygd (6l palbl s oS

S rwda g (510 bl Cons -£-£-Y
3y lbl s ol by BB pure Jle b Same odle o5 o b o) cilp anse oS (clalbl Sl ci e g
slaaiipe s cond mls 9 SlolS (490 dlge Jle @5 I Jaie (gt () palol S D95 0 0153 (5 puody oo
ol 5L 6 ol Jblie g ywaspw )b palbl Cuns Hlade Wil ke p SinslS ax pa ol g palbl abja g Ssls

D oo dmolne Yo Y oyl 5l (6 puds o (g1 palbly o

BESR = -C,

(V+=¥)

SelS o5 S5l Jeols oy |

(2958 9 4sieas «o9d 5 (5x9l 3 sl el loay o Jolis) SaslS o5 S & bgape slaaizin S Co

abl oy S ey ania Cy

Al V=Y adasly 51(1) Same o3le o9 G 3l Juols Jolyd sl 0l 38 ¢ pdme Bgy8 BB Jpae &S S ygo 4
D9 50
| =10xR xg xP (¥\-Y)

.ui ).) 6

Sa9lyd A5 LU R

(Aoyd) (Sdxe 03l jle @

i B 315 6 SIS n g b Cuad P



Gbsy Pl (1l 03gum0 (S ob slaid), I

ionl ol
BESR = % (¥v-Y)
(1) Game ool o5 S5 ) ol ol il (6y90% GBI 51 ool 0,5LutS cpnn (29,3 LB Jguazmo &S (g0 >
Do o duwbe YY-Y dlaly sl
| =%Rﬂ.AMRa (YY)

con
Dy g dswlome YY=Y dlal) 5l gyt pos (510 palboly s ]

(chon /Gcon )AMR _Co
C

BESR =

(FE-Y)

w

Ol (ot (lgien cnlply sl () (Gane 03lo Jle S| (b (pwdip ()3 palbl Cons 395 00 03 &S 5k lon
g 039100 (2hb 53 Cunl pudtns b S 85 Jaged cpl 538 ) slie Slpe 4 Cani ) gpwarp (5l palbl s
5 ol > sy

s 93 Sl G ol Hlade Conl (B laged ol oy Sl cspwdipn 3 palbl G 3505 (1392 (oS 4 425 L
o 033 (L3 (9390 Jlio o L 5903 sy S5y ) Cumgy 53 Ngd oy w4 pritiane bid L alals 93 (] g dpaslone o5
Ll

9 gl Glaabja (098 JB Jpame G ( Sane odle Jle (imen (ile Jelge 4y (5 s pw 6y palbl o
B Jgmamo Cad ¢ ame o3l JLie siile alse 3l (St Jlamciol (5SS g po b Ao sla SIS 3525 55l 3
slaaip aile ey g gymwanpw b palbl cons (il col (5leisS )3 Copin g Mo (la S 3925 09,8

g go (& ywds g ()3 palbbl Cons EalS el pae sla SIS 3939 9 (5y9l,8 g 2l Sl

S ywrdspw 9> 5loe —0-£-F

(S oy oo 3 e 355 00 0Ll (6 puody oo d Yo Al jhio (g pudspe (g0 palbl Cund ol (gl & ($)le iy B
D)8 Aol YO-Y dlayly 5l o5 o 1) (g puo s Jle plpls cunl pawse 35 ol 03500 Jo jle &
I -C

BESR = °=0=1=C (vo-Y)

0o
w

ol 0 031 LS (63590 Jlie SO L (g ywds o b Hle duwlbre gy Cavge 5O
)bv.o Ls)l.:)gdl]olg Comnd —1-£-Y

S L ogdiei wle (g0 e Slios 1 (639w a5 cansl (slojluil a6l palbly (jne gyt 5y palbly Capns >

(F5=Y ) 0 Cnd & e (6l peloly s 5ano 03le (5 yn el Pl 3,90 290 (523138



r Sl (230l Sl Joto o Juch

sr, = (G *P) (¥5-Y)
c

w

odlo (5 o ol @ oS ol&im a5 ol o S5y e (6 )b palboly s cowl jlre (o)l palbly s SRp dlaly ol y
g oo ble 30w P liee 4 Saxe odle 5 2 jl g (gl palbbl SRp e 4y (Suse

3y9-0 dgm & oS sy (§)Ppalbl Cud pr Jgo Jolge 2 0gMle jlre (6 palbly Con jluie 3980 023 &S 5k lan

ol 3168 (6 gy o (60 pallbly ol Ao ] Hlade 5 0l (S o Sldas 1Ll






¥ Jas

SIe 09 9uR0 i S g







o sl 0990 el S0 405, 0l S

R R

Sldes g9y ©lp Sitelin g (gl Glalllas )3 059 (o3laidl g (28 () p sl gy 6)Same Slles G
yos obl ) odee S8 g sl oaimd gLt Sy (pdne (2leg 03935 398 el (ixe (2l 039500 Ll (Gne 03Lo ] el
Elsls 5 alboly oK ill ol (glys ol sloinl, ¢ oles 39450 amas yglgm 3] 26 3 HladlS gl ySitsl g sl ]
g bl odgdme ol (y9x0 50 Bl (6yb) slapleidle g ()98 BB wile yame ol laswl ol ine  xdaw
9-d il (s yos Jobo 3 Aol 48 (lalbl (e g gl el LB 03D (lie (2ld 03990 (Shb L ul 2 ogMe
b yiall (ol yes L sl Jgmanme Cod g ladiz jo ¢ Gae 03lo jlie aile (ol el @b 0350500 cpl 095 00 paSuiie
3l 53978 ixe yos Jobo 3 (b il sl (S (il g S (o0 i (dre 0390500

degeze 8Ly Lol den ool Ban a8 coulond (Bpne (615 (slain;gSl sy olee (2lks 03900 oy (51,
hb sl g o Aol dgw 0B Aldn cage (olail g 8 slacodgize cos o] gl el &S ol el
2,8 okl s gy ol j (A b g (6 Famels (d sy, Sl Ol oo Slgy (polee

o b gale jo 3> 2l 0390500 (jlxe b (g pwdi g (551 paAlbl Cand g ao)lgsd jlore cond 4 dagi b wd slaby)
La gy ol 9o pasiie ine o5 0350000 o] (glolsan b g wigd oo plool o b ablie ool s 5 e S 9
0dgaome Syl (gl oY GleMbl ol pos @ da g byl (saldS ids )8 aois (o plibs ciglal o cuwl WS 5 WSedy s
OldlS 4dle 53 039 o (alad e3ga0me oS 5 355 53 lagsbyy ol Sloil g (s slagdsy b (2l o8 Co (2l
Fosel Sl odlail b ol o a8 Wl s slasbyy plon basg) ol cusl 48,5 )15 a2 3590 (£ gmels — > ot
Dgdise g ddpo (loj 3 gkl e Cusd & (5 o pu | blio > lag 03gue

b s romels ool 295 0 oalitl (g3LaBl (Sl Jao jl Voons (alod 03gd0m0 (2Ll (ly (6 59ealS (sl by
2l oz (2l (s gR 55 s TS g ()] slapi sl 5 385 (5L slawiys 09,5 93 @ olsise
5 Slosle o wleg Kl slabey S g Glpisl 298 e oo ol b oad (Sl (oS 039050 ()35 4 I

RUINWRI VY U)”.\o' U”OT b o @])]9 u’lQH 0394

D gy 4 3bg;y dlre adguzme &y —V-£

el s ang Ly bl oy ol 5 9-d e dlitl (ke (Ssb slabe Sl (od g 4 2ld 03gaome (2 b

2 odre 09 e o 5l eolaiwl b w9 39 oo S (5w (51 palbbl Cund (g )b palbbl ab e o KilS sladi e

Jbre (ol palbly Cond I (g pus ()0 palloly s (sla 4 o L (V-F JSU) 398 0 paidie (olad g Job (o2 )s blis
ol ]S aladle ool Cawd 1 03gae Oyguo pl y3 4 Dgd o o3l

1- Rigorous
2- Huristic



Gbay oPleo (1l 029um0 Aok slai2) 1

LL‘D"? u.a_wl_’ l_tbb)‘Hb )‘..\_:l.’ g,u_wg L_glgl_{g.ﬂfuo).c JBL\> L d:-?.’bé\a.n.n).ba)) O=e LF’LQ) 0dgite L)""'”d‘)"

03ga o (b 5l aa a3l plp gy (g palbl cans b S o) palbly s )] 5 50 45 395 o T (glodgixe
dl)_?-l J;Le (Smdus 0d9i5v0 ‘é\ol}.p Obb ]oL,J)I )‘l U 9 Hgud oo ;,US)J pYS L Smgd dl.a:ob9.\:>u Qﬂl o éjol.o.o 3 e
odcel s 4o Ulga g Canl olpen (03b slad b Jols gl § uScdy jhaw cand b ogy cpl ] bl o cavd @ (pise

Db (S b oliad 5 ylae a4 (9oL do U twd sla sy Cuidas s diugs Uyg s

e

&
\ C B
D \ d
\/ ol gblie
~

s2ld 03935% (i sl (Elasd g (Job 00 ye gblie -V - UKW

1wl ) b & Gd by 4 (2hb Gl e 2590 ML

oo adbl Lo Candy g 0)ly) Cundy (dixe 03lo s gjg dne 03l (slajpe o] 53 &S o3l6 ablio -
b

e 03lo sl 4 Cond (s po )13 palbl Cond Sy (e —

el S sligy S wole sligg gl slodly sligg daaly cud 5 (50 )] dloa I e (ot (gl pial)ly —

O 2 g 39250 e clacKiw 4l jlme b S (e

oS Jblo > oS Bdgae Cpni —V-Y-£

L Sisls jlas 5l beSsl Cundg (6w pw 3 jle oS a4 glate o )0 Ll ¢ b ye ablio 0 olas 039w (yusd (gl
Ay adbl LacSy b ads g SiwslS wul (gt 3 5lke 51 5V o] jle a5 SlacSsl dgb o pastie 39 albly

3 9 L 0 (00 e 1 ST i 31 1552 g 42 (sl oS 31 53 5 e (ybeo S (g i 4555



1y 2l 0390 entd sl 9y —0, g S

dsb bolad ol 5l oS y» g9y 32 i8S o0 ygue Albl oSl 1 By g ShdlS SacSTsls 5l (S0 090 1 LS 9 (]
i I8 obalbl cuns Suils Job a albly Job s 5l 005 oo (st KiaaslS Lawgio jls g albly Job «(Suils
Sg-dise (e s g9y Siudls bawgio Je Blite ()3 palbly Cuns 5wty (3 palbly Consd (e 55, 5l 9 5y
S 1 s 69y pr 04 (655 0jlul (AT (g malbol s ST 0590 0 duolie o b 6y palbly Cons 95 ol g
0oy Jhe bix b (5550 bd g 098 S sS Wb (hee 03ga0me Bl 155 (Soxie (59 jlodd (s 6y p 5y palbly
Wil jSee S oy wds o (g palbl Cows I IS (o) pdlbl cuns ST .08 S > B Cuows 4 353 Sljlge 4 yime S
2 59 2 K b palol o & (b b unld (S CS e o G 4 e b5 5395 55wl (e e3gaxe
0.39..\_’>u)_|é.§ D)9 bla.s.n)) e LS"LQ«) 03950 JJL"_;G Aol 4.39.;.3 ).3|).3 Sy yw d)b).gdﬂol.g Condd l.» l...;)m Sy Ja$5)
D9 o o pis daldl )3 a8 T i sl Sen dliste slacdls KiwilS g ixe Sy abail
ably )3 e S (55 1,5 - A

&ly SoudlS dowg 4 1L (ST S 5 ol glooyled) STglS" 10 4 boyye (slaais s 08 1,8 abl jd yime S S
=y 9 Cawl ol S 381 s cpl 50 S o al e s 4 (K68 gun dxe LS g 00 ol il 0)lg00 93 (g9 p

2 g ¥ Cowly Cuomuw 0)lgd )0 deld o aS W o LS ) dlbly (3 ame S VY SS L5 ys gl Jle lgis 4
Y. u.)._:wuzfuo); &1»9%&)&){0}'7,}0@@,\,& obl.o94ﬂoL3 ‘o)l.gs) PP Pyl ) B %Woﬂ%.}
S 0 049 S ol 0 &S A8 lad sl Y=Y SS Billae (Suse 0dle Hle — (gD palbbly o v g dgu 0 (15,8 e
))_A) d).wd..g).wb)t& dl){h) ‘.A-S‘_;O é‘aéu“’v\-@)) ~/\”V .)9..\> )L«.& )2 ‘) ‘Jb)l.«& )95 Gy yw (.S)IJ)JAL‘QL?WW

8 | 0.7 0.8 0.7 7

T > 4 i
0.7 | 0.9 0.8 (0.5/ 4
! /’/
0.7 | 09 | 09 jog
09 [ 1.0 | 10 )V
10/ 09 | 0.9///
~ /4
8.9 | 0.9 0.8/
0.8,] 1.0 g7/

albl

Dyl 41,8 Albl > use S oS e jl by alrdio S -Y-£ S




Gbgy oole (2l 029um0 (2 pb (slaid), A

d)’b)—jd.l.blg W

3:1
2:1 ,,/
121 //
/
0.3 D .a 0.5 0.8 n.7 0.8 0.9
(o w0 y3) SoandlS 5l
oo 00l Sle — g b albl Comd (godie -Y-£ S

Couss g gdmo odlo Lawgio Jhe yus (g0 V=F Jgdn .Cowl 0a paoy B1 4035 lgis 4 inlejl bd 6 o Caow

G1 4u35 &l 8y palbl Cond g (Fore 83l awgio ybe —V-£ Jou>

(w2,3) Jls | (5i0) (Fame o3lbo Job | (yi0) albly Job | (k) 2,9, Job

e !
Y \$ ! ¥

) \§

A \§

A \$

- vy A ¥ >

Al o Cund 4 V=F dal) 5l Saxe odle bawgie Jle

g = Zl-zm:)igoi (-¥)
il &S
Pl asad )3 gaas ol L Jobo L,
Pl askad > Sase o3l e G,
e onl sl el il
g (9x06)+(16x07)+(16x1)+(16x09) +(16~08) .,

(9+16+16+16+16)

D9 oo duolee V=¥ abaily 5l Gp s (g9, ()b palbly cus



4 2l 0390 entd sl 9y —0, g S

oSR = o Tl (Y-¥)

(o &S

o)kgy Jsb Ly,

bl Jgb L,

Siase oo Jibo L,

Do odlatwl Y= dlayly 51l Wbl cglate K0S b Jaxe 0dle g dlbl o)bgy (ogaste 59 &S (Syeo 50

L
OSR — o obpob + L\pr (\“_\c)
Lo

il S

0)bg) pega™a py> Py

dbly yogaze o> p,,

e 0o gt p >

bl cutls 3o 4 0)by) gl il anja Cons @

e Cand & Gine odle bas Jobo & 0, g albol b Jobo ggeome s 31 S (5l palloly

40+90

OSR = =1.78

a2y L au S cpl gly sl BY 1V (Gt (5B palbly Cod e AY bansgio Jle L Gr b5 gl ¥-F S ol
4o 53 Al dewgd Ll (gdee 039450 F)Y) (5 iy (5 pAlbl S ST (VVA) (IS ) palbl Cos (351 S5 S 4
oylugd o (Y=F JSb 06y 4y i8) S 0 S o Chomwr &y (05 (awids b3 S CS o Cioww 4 WLGy AL s
Caad o2 -Gl 00 20 V=F Jodo 0 Jools 2ol 09 0 duolrs (6 pwds s 6yl palbl Cuns 9 (IS (g)b palbly Cows
> Cow 40 Gy S n b g oo 1y (pdne 0390500 ca] (BF) (s o (5 )10 bl s I 1S (VYY) (S (6o pallols
Cawl 0 233 Y=F Jodo 10 di 35 cpl (awyp gols (Y-F UG 0 Gg a35) ol dawgs 0)ligd
Do 565 Wb ydme 039d5xe cawl (V) (6 pwd o (g palboly s 1 13555 (OFY) S (oybd palboly s a5 L] )
F-F Jgi 50 a5 opl (owyp el (Y-F S5 50 Gy a4l 35) dgui o0 031 &8y sl Cuows 4 Gg a5 ks )5 ol (4l

) 045 z»



by odleo 1 lgd 0390 il slaid],

d)‘.ﬁ){‘\lblg Mf.uw.s

|

|

L

T

I

. |
’ |
I

2 |
: T
/ |

2:1 :
|

|

|

|

|

a8

0.3 0.4 0.5 0.6 0.7 O. 0.9

(e 22 y3) Sl e
G1au 35 sl s pwas o (513 Albl Copnds (s ~€-£ IS0
G2 d.;q‘}? ‘_g‘).g ‘_;,la,.ga\.l.blg L.;\.:.w.s 9 u}.\&o ol -‘94-0520 )lﬁ-ﬁ -Y-£ Jg-\-‘?

(203) Hls| (i) (aze 23le Jsb (i) albly Jsb|(5%0) 2)s, Jsb

A \$ XY ¥

v \$

A \$

- 5t WY ¥ s
YV i IS o palbbly OF i 6 pwds s (1> palboly o

G3 4935 &l g o malbl Comd g (Fue o3k bawgin jLe -Y-€ Jous

(30,3) Jls|(5%0) (e 23lo Job| (i) albly Jsb () 2,ls, Job

Yo ¥
,a \$
A \$
- Yy o ¥ e
OFY : IS gyl palbly caus YA i g pwds s ()l palbly oo

¥ o lowd 4 35 (5l (5510 bl Cond g (Soro 00l bawgie Jle —£-€ Joua
(20,3) Jls|(5%0) (e 03lo Job| (i) albly Jgb| () 2,Ls, Job

WY ¥

NG \$

A \$

- nt WY ¥ o>

OFY : IS (gl palbly s OF t(g ywds o (5l palboly o



£) (2l 0390 (et (S5, 0l S

4 0)19_3) ol O (olas o3gu5xe o Soluwn (& pwdspuo S pabl o b L,..g).b'.'iglfd)b).gzkﬂolg Coand 45[991 5l
L] Cad e ol 03930 1 395 o )1,S5 vb Cansly Caown bt (gl Sldos ol don .l okel Cnd

are 0dlo 40 (ime IS (65 )8 -0

Cowl (1 Son (gl palbbly di s clls (pl 30,5 0 518 Saxe odlo )d ydme LS Bl ALED ()5S Bes YLl S
4 HLS Jgaol g (el 35 dme S Job )0 35350 (Sdre 0dle gl Sl b STolS slaoylesd ;3 35350 (Sime 23le p 0gMe
o Caow 0)lg 4y )] K05 Chuad g Cawly Caows 0)lgnd 4y pdme ST 50 Chuas bl 5 add b ol WS a8 el g, e
el S (oS 5 )] 395 Cob g Sdme odle 3 ame LS iy JIB 4 as g b el pl )3 g e 03l olaid]

2 9 ¥r Comly G o)lgud jd deld a0l J1E Same odle o yime S &S O-F S oy et e leis 4
Vo ohne ISy Pl g caSajio p (5 VPO (Ko (Sane odle g Al )by pogate pia 23 B o G o)l

ol 0= S Bollae Sume 00l jle — (o) palbl s botio g 29 0 5,8 sio

Ve

A :

L8 :

6 | .8 |.

%, 2 I I

. .6 | .8 |.8

AN B[ .8 |.7
Il s S| .7 [ 57V
of: S e\ ¢ | A/

(5] 5] .4 [6 |

Dyl )18 FSaze o3l 4D (i 85 A5 yame 3l ooy alado —0-£ KU
g o 0dle bawgio Hle st gulS Dgus o Ol adel 43S S me b 4 da gl b LB 090 illas 3o b oyl yo
Gl 0dds Gl 5=F 9 0-F Jolis 0 iy @ sl 5 o Cuow 0)led 10 au 35 opl (sl gyl palbly Cond

(o 2y1528) ¥ 4a35 (515 (5,10 palbl Comd g (Sure o5le bawgie jls —0-£ Jou

(303) ] (550) iano ke J5b[(550) bty Jsb| (%) 3,9, Jsb

oY \0

<A \$ - ;

oY ¥

A WY

oA y

oA \0

- £ 3o ¥ e

V¥ S ol palbl s £ 1 pdypo § 3 palbly Cons



by odleo 1 lgd 0390 il slaid],

&r

(Cowly 0,1925) ¥ 4035 (5l (6510 walbl Comd § (Fore o3k bawgio sl —T1-£ Joi>

(a23) ;b |(50) (Fane 03k Jgb| (i) albly Job| (i) 0,bg, Job

.5 Vo

A A\

-A 2 .. e

A ¥

A W

| A

| VY

A Y

- af R ¥ o

VY :LTK d)la){d\l}oh Coundd

\ HES LYo d)lbﬁdl]ol;. Cnnd

4ot 53 sl (gt ()3 bl s I oS IS (6 palbly s o)l 95 o sl Lo gix ol 4 a2 L

Gl 00 L)l A=Y 5 V=F sla Jodn 13 ¥ al S 2ols (Y a05) old b S Bes g Waoylesd 511 ixe 03500 g5 o

(e 2y1928) ¥ 4g35 (5150 (5,10 kbl Comnd g (Suze 03le bawgie jls —V-£ Jou»

(300,3) ;s () (oo 23l Jsb|(ho) Albly Job|(5%0) 0,b9, Job

) \$

-5 \s

v > V) ¥y

o \§

4 \$

e \&

- as )2y ¥ >

YAY : IS s palbly Cons

VAD 14 pusts pus (515 pllloly o

(cmly 0,1925) Gp (513 (5,15 walbly Comd 9 (Furo o3le bawgio Jle —A-£ Jgun

(30,3) Jls|(5%0) (e 23lo Job| (i) albly Jsb () 2,ls, Job
.5 v.
o5 5 VA A
0 Y.
s ]
-5 0
- ay VAA A o>

Y/A\c :ulf d)l.)).:dﬂob Cnnd

Y& gyt (61 palbly s



& b 2391000 e (58 3, ol

ol (Sglne sy oo (6312 plloly s b Loy IS (6ol s sl g i oo 0323 93 5 (sl &5 L]
ol 0del Cawd 4 ghade oyl 3 ee oS 639a5e
(Fxe 03l 40 (e IS 90,1920 S (518 -

Cmly Cromuw 090 s &S sl Cpl o (15,8 (5= JSS) 5,0 1,8 Same oole 3 yaxe (gloylesd 51 (SO clls opl yo
Gl S oy plas cls cpl jd oyl Y18 albl 50 (59, 2 Loy o)lged (pl g S o Cund albl — Sume o3le jye 5l STl
Do o A8l Lo Cuanws 0)l93d ) (6 sy ()1 palbly o duwlro

@S oy Pl g cSayio p (5 VPO (Sen Sane o3lo g albly o)lig) ogate pyr 2D B (hdre G Caow o
Gl 5=F S 3illas  Same 0dle jle — () palbly Cond (iovie 9 dgus 0 29 yio Yo ydmo

Sl Olwls Dgd 0 BBl Lo Cuow 0)lg0d 4y yaxe ST 5,6 ploi &5 Cglds oyl b el L8 Yl alie IS 0500
ol 0as w1 =¥ Jaus 1> ddol 4y 5 S

O e
. 9)“.})-'
ol
8.7 .6 |
/'( d . L L 2 o3le ya jl 83 gae Con
e 03 gaxe /.6 P 4 .9 .9 |.6 J R
/71.9 (1.0 ] 1.0} allol, — jane
/ .8 1.0 9 9 7
/s 1| s [.9 [.8
A 6 8| .8 10V
7] 9| 9.8
5 6] .8 | .8 [.6
7 6| .8 |.7 |
5IN.6 | .7 |.5 V
ya 5 S | .6 [.57
'k 5 .4\] .6
| 5 4 .b

D15 )18 Same 03l 43y 5 g 0,10 S &S e S pe plalle S - US

(G 01923) gl 435 (5l (5,10 palboly Copud g (Funo 03lo bawgio Hlue -A-€ Jgao

(3423) Jls|(50) (ane 03l Job| (%) bl Job| (%) 0,9, Job
0 W
¥ v
V) ¥
P \s
P \s
¥ Vv
.5 v
- Vv V) ¥ s

YN :LSK Lg)l.)).gd»ugl.g Cunnd AN HES LW LS)‘Q)%“'U"L.’ Connd



Gbgy oole (2l 029um0 (2 pb (slaid), £

Ls’LQf RPN P d?LM (S ywds yao dﬂ)f:\ﬂob Condd L) b)m&fd)]bfilbb Condd > Cow o)l}.{.) LS‘)’ Afl?u] )]

ol 0del Cawd 4 gadie oyl )3 e

Sl ablile > ol 390 Cpmad —Y-Y-£

9 oy ablin Uy gblie oyl Lol cslis 3550 oslil el gblie 5 STolS" szl 3 53 ol o390 (3 (sl

o3le Jobo 4 bl Job ool i b ) (6 palbly s i od (olad gblie )3 «glds ool s> 40 (V- JS3) 398

D9l Cuwd &y (gjp0 LS (g9 2 (Sne

S )3 5 s 92 e sl gl Yl g S 5 5] i YT ) 56 5 sl bl ST Y- 5
(ore ablio oYL
S SIS S 5 YL 1 b odgiome sl 5l ol (s2m oo g b L5 glade s | psy0 oo o 55 42
st SI3S S 5 YL ) oyl 3 odghone i 5 3yl ellad IS5 elad abolio b b o8 Jlo 13
N ol 298 gl bl (pd5e dblio sl oad bl g, (ol dblie )3 (g 039050 (e (sl (AT 5 A-F sl JSKS)
Do e plogl WS o o (Bl (o)l palbl Cuns & ) (£ 2lb) oud (55501l ()l palbly Cond &8 ioxie S 4 L
el 035 013 Ui V=8 5 VomF (gla IS > (csynlls) ok (S0l 5 Ladly (sl albly (slancams (s Coslis

Slols” 550 S yidio Juad
O e

sl e b anb—A-£ JS3



£o

b 03900 e (51405, 0yl e

I
i1
il | ]

a cose b cose

(S 5L (0 5 il (slod (G A€ JSS olad alaio i 5 il sWled Y o—£ S5

B' = m{[(& + blcosa]?_ :acosa]z}(ﬁ,)

Sl gblio > dbl g (Jure o3l 41 by po ghaw —VV-€ S



Gbay oPleo (1l 029um0 Aok slai2) £7

sl s G2 e F S5 5 el a1 o B b bl g 5 A b it sbe s F S 3
Dy o0 dsls ¥=F alasl, I (SRm) s yalls b oas (¢ S0l

SR, =2 (F-¥)
a

m

9B 8l v 9 2 sl (nl ppa S Jolae o Cunl A a4 B aw Cond il (SBly 6l palbly o
..\Ju.a Cawd 4y O=F alayly 5 (SRy) (8lg (gl palbbly cowd A' g B ' Colun duwlrs b .l A

SR =(1+b/a)’ -1 (6-¥)
t AI a2 ( / )

Aol oo Cawd 4 5-F oy A-F g ¥-F cloabal, duslio b
SR, =(1+SR,, )’ ~1=SR2 +25R,,a (>-¥)

IS5 )3 o)l jhges a8 canl (gymlls gl palbl s pgd anyd (b ABly (615 palbl Coans g o 03 &S ok e

ol 05 00l lis VY-F

#ly g1 pralbly Casnd

$2b )l palbl Comd

21y (5,10 paAlbl Coud @y (52l (5,15 walbl Comd J1ad Hlaged —I V£ S

il 25 @b olad @blie )3 03505t (g J>ly0

oyl s g idno o3lo Lawssto e 5] 5y 52 5 00db 035 Ludss aaled 0)lse gl (sl e sdye gbolia ko — il
Sl ymedbl S g 2)d <A (Game 03lo bawgile e glae Sy )3 2580 1258 Jlie (lgie 298 o0 dslne (g pals
Aol Vi) gl

s WW=F JSD) Jle =g puotspos (553 ppalloly G o905 (55 1 (103 +/A) (Sdme odlo bawgio sl & dogi b~
Aol oo Cawd 4 F (6 pwd o (6,0 palbly

A Joleo (Bl (g)bpalbly cuns Y1) (gyalls ()l palbly Cons (gl ST dlaly 9 W-F SD jlage 1 ealitl b -0

Sl oo Cawd



$3% 2l 0390 entd sl 9y —0, g S

Odmo 0394 0 93, S (S5 Ly drwgd 0,l)0 9 0dd duglie (6 pwdsp (gl palbl Cund b aBly (g palbly o &
b sl (s pus (550 palboly G 3 i (Bly (6ol palboly s 4SSl @ da g5 b Jlio (3550 50 39u5 00 (65 oo
D9 S gS (058 03gd5x0

EH
B:1 -

51 '
| i
421 | B A
'y

| _ [
. / |1 | |
0.3 04 05 06 07 08 098 1D
(w2)3) we s

Sl ablis gl (g b palbl Cond dawloxs 8950 51 Jlo -V Y-€ JSUS

N

Sywdspw (6313 palbly Comnsd

e e e, Ny SR S E— -

(s &F 0399500 (yad (6 T guelS (Sl pdg, —Y-£

O (sl 395000 YL Slwlons ©8 g oy (b 40115 gy (polae (olod 039450 (s (55 gmelS (Lot 3
Sloolaiwl L w9 995 0 dstd HLuwslS” (edliaiBl S'oly Jao Iatl o 6 amels (gla yig) 5l odlatul b yime olos 039050
Aol e o 4y e olos 039050 il o l)l Ve=F Jgas 3 bl 5l oolass lasuie oS b calise (glaei )63
o3 gMol 5l by St (g ol jod ay yowsg)S —g)) 5 yolid bgysie 3,8 0 (ol (29 93 gy cnl o 1 4l
D90 0303 258 yidey Jpats b (I )5l g y>ce)

29l by e (g, —£-€

SlacSsh Sl plas po (sl gy ol 3 el jhgy (lae (2o 0394500 uaad (slvoly (p Fosl Sl (o Hglid by e b,

5 Cste Ssb 3 ol oy 4 29 00 Al g5k ame Il cend Jolee Ll 4gl5 L ly bgysee S e alls 551 L

Clo G o 5 5 3950 Al bg e ol 13 ally (SlaS'sly (35 Egamme g 0,5 )18 (305 o 59 2 o 0aeld

©jygmo (ol 3 g Bgd e LAl ane (alad 090 4y g glySel bg s JEI5 )3 dly saSsh plad g gemme cnl (92
b oo e 505 Cuto Sl b aiyl



Gbgy oole (2l 029um0 (2 pb (slaid), 4

2253 25 039850 (ad STy 395 00 plonl dblie )3 Bly s Sl (sl Jolpe (nl samgd oLl bolse (g
sl 25 20 4 gblie I plas

Cte (55l Ly (SS9l ;51995 o0 polid glaie 381 cp pVL 1> &y S5l Jsb > Sob S eld) 4 (Sg)ly by =
D9 o a8l ol 0dgdme 1 g gl el Sob o] il anily dgng

S by g oo Jitio pod 38l 4 o ) 9 0d 2505 igly by el (gl 81 oS sk dan (o e -
Cte byysie (il (90> slacS ol (5] ggemme 13980 yglid Cute alle (55,1 b Soh (gl @ () B (381 (] 5
dgdise )5 pgd 3l Cute S ol dan (gl Sl B (e g o el gam ot

sl g o9 e itie g 8l 4 o oy 9 03 )5 a)ly bgse i) ey B8 S5l dor (s ) e -
il oo el glae Sy sy U g slo 38l g 381 ol ol

L)"‘ » &5‘9[5 U‘J))‘ 9 Ju..SL;a ua.’xum éla&a ) l) (e LF’LQH 039450 c‘_;L_‘? J:>|).n u_'o 04 C‘)Du.w‘ LSL“‘S%L' A4S goxo —
Gl 0ads glyinl GlaSsly allB (55 res Jols ply alade

‘nl_’>u| P?)J Sygso ) g é.\ol_mo UJLQ) stbo)9J._’>u PLC.)‘ b ccalisee é.\ol.o.n 30 (e L;’Ler‘ 039450 ()b yastin )I ™
el S 4 gaman ol 03gume (gjlo)lgen

5 b LaSs b slsl Jlio cpl o a2 o oyl 1y HluslS § (gobaiBl  (S'aly Jao 5l alado V=Y S Jlo loie &
Db bSel pl p Gt oylg boysre A plplo )by cute (ij)l b Sely A alate cpl .l a3 ¥ 0)le0 Jlul o a4l
Hgd (b))

Sl el oa 0dl> Lis VO-F S j3 5ol bgyste by 5l edlitul b glade pl )0 ol 0dgaote pusd ol e
a5l Lol il (ol a8 )y sgmg +Y 55,1 b S'ob 93 331 ol 3 g oo 5El Jol 38151 Same odle (claSsly bl
Ol ol U odgame (403l 9 35,3 o0 5118 olad 039000 1D g Wgd o gl yStinl Soly 90 ) s glalbly Ssb g ]yl

39y 1dleo 23gu50 Cpunad Sk oI -V 4 - € Joua

SO Lo | ok o8 £95 | gy el | (O) oxiddarmgd
V450 by T lagas 4 i ey S )
Va£o 3L "5t by en OliSen 57U
VAZA 2k ok Sl g aSs "ol
Vavy )5 929555 T 99505

1- Lerch and Grossman algorithm
2- Graph theory

3- Pana

4- Floating cone method

5- Johnson

6- Korobov algorithm
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1- The mutual support problem
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1- Composite mine plan
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