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Translator Preface (a»siall 4atia)

Geostatistics is an important branch of science that serves different other
branches. It's statistical techniques offer new insights in several natural
phenomena, especially those having spatial dimensions. It provides a tool in
describing the continuity of the natural phenomena, which is considered the
most important aspect of it.

The famous French scientist Matheron can be considered the first in laying the
foundations of Geostatistics which soon found its application in several
branches of science such as soil science, hydrology, geographic information
systems, forestry, and environmental sciences. In the early days of geostatistic
a few books were published. Dr. Clark's book "Applied Geostatistics " was the
most famous one in the geological and soil science communities.

| adopted Clark's book in teaching postgraduate students , Ore reserve
calculations course, at the Geology Department, The University of Jordan.
With the passage of time the students from several departments showed interest
in learning Geostatistics. This encouraged me to translate Dr. Clark's book,
adopted in my course, during the sabbatical leave offered to me from the
University of Jordan during the academic year 2006-2007, to which | owe a
great deal of thanks. Finally 1 would like to apologize for any errors that |
might have committed during the translation. | would like also to thank my
colleague Dr. Abeer Salman, from King Saud University, for the proof reading
of the translation and getting in Contact with Dr. Clark to ask for her
permission in publishing the translation on her website. Dr. Clark's kind and
Instantaneous response to publish this translation, for the benefit of Arabic
speaking students is highly appreciated. On their behalf, Thank you so much
Dr. Isobel Clark.

Dr. Ghazi A. Saffarini

Geology Department, The University of Jordan

Amman - Jordan
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.803 .803 .803 .803 .803 .803 .803 .802 .717 .355 2.50
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L B

1 2 3 4 5 6 7 8 9 10
.078 .120.165 .211 .256 .300 .342 .383 .422 .457 .10
.120.155.196 .237 .280 .321 .362 .401 .438 .473 .20
.165.196 .231 .270 .309 .349 .387 .424 .460 .493 .30
.211.237.270 .305 .342 .379 .415 .451 .484 .516 .40
.256.280.309 .342 .376 .411 .445 .479 .511 .541 .50
.300.321.349 .379 .411 .443 .476 .507 .538 .566 .60
.342 .362 .387 .415 .445 .476 .506 .536 .565 .591 .70
.383.401 .424 .451 .479 .507 .536 .564 .591 .616 .80
422 .438 .460 .484 .511 .538 .565 .591 .616 .640 90

457 .473 .493 .516 .541 .566 .591 .616 .640 .662 1.00
.520.534 .551 .572 .593 .616 .638 .660 .682 .701 1.20
.572 .584 .600 .618 .637 .657 .677 .697 .716 .733 1.40
.614 .625 .639 .655 .673 .691 .709 .727 .744 .760 1.60
.650.659 .672 .687 .703 .719 .736 .752 .767 .782 1.80
.679 .688 .700 .713 .728 .743 .758 .773 .787 .800 2.00
.735.743 .752 .763 .775 .788 .800 .813 .824 .835 2.50
775 .781.789 .799 .809 .820 .830 .841 .851 .860 3.00
.804 .810.817 .825 .834 .843 .852 .861 .870 .878 3.50
.827 .832 .838 .845 .853 .861 .870 .878 .885 .892 4.00
.860 .864 .869 .874 .881 .887 .894 .901 .907 .913 5.00

B
12 14 16 18 20 25 30 35 40 50

520 .572 .614 .650 .679 .735 .775 .804 .827 .860 .10
534 584 .625 .659 .688 .743 .781 .810 .832 .864 .20
.551 .600 .639 .672 .700 .752 .789 .817 .838 .869 .30
572 .618 .655 .687 .713 .763 .799 .825 .845 .874 .40
593 .637 .673 .703 .728 .775 .809 .834 .853 .881 .50
.616 .657 .691 .719 .743 .788 .820 .843 .861 .887 .60
.638 .677 .709 .736 .758 .800 .830 .852 .870 .894 .70
.660 .697 .727 .752 .773 .813 .841 .861 .878 .901 .80
.682 .716 .744 .767 .787 .824 .851 .870 .885 .907 .90
.701 .733 .760 .782 .800 .835 .860 .878 .892 .913 1.00
.736 .764 .788 .807 .823 .854 .876 .892 .905 .923 1.20
.764 790 .811 .828 .842 .870 .890 .904 .915 .931 1.40
.788 .811 .829 .845 .858 .883 .901 .914 .924 .938 1.60
.807 .828 .845 .859 .871 .894 .910 .921 .931 .944 1.80
.823 .842 .858 .871 .882 .903 .917 .928 .936 .948 2.00
.854 .870 .883 .894 .903 .920 .932 .941 .948 .957 2.50
.876 .890 .901 .910 .917 .932 942 .950 .955 .964 3.00
.892 .904 .914 .921 .928 .941 .950 .956 .961 .969 3.50
905 .915 .924 .931 .936 .948 .955 .961 .966 .972 4.00
5.00 .923 .931 .938 .944 .948 .957 .964 .969 .972 .977
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L 1l 2 3 4 5 6 7 8 9 10
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.835
.852
.867
.881
.894
.905
.920
.932
.940
.947
.952
.962
.968
973
976
.981

.807
.816
.828
.842
.857
871
.885
.897
.908
917
931
941
.948
.954
.959
.967
972
976
979
.983

.829
.837
.848
.861
.873
.886
.898
.909
919
927
.939
.948
.954
.959
.963
971
976
979
.982
.985

.861
.868
877
.887
.897
.907
917
.926
.934
941
.950
.958
.963
.967
.970
976
.980
.983
.985
.988
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13a dad el (€ 5 V) Lial (KI5 (P (1) calalaaV) Aalal Al o 7(A A) G LS
a olia il saas zasaill e (g5 SU e all F(40,30) ) cani o LSl xllaiaall
s (%) 0.325 = 0.75%0.4336 s 1385 2(%) 0.75 W lska dic 5 | yia 60 =
Iad gl Cuns 2(%)0.10 Ll el Ciual o Casg daill 238
7(A, A) =0.425(%)2
fag )l Glo gt die 0S5 die JS Gn bl Gl A gl el oY)
1Bl J e Ledan gia 33T Cang Cilallaiag

7(S,9)= % [7(drive,, drive ) + 7(drive,, drive,) + 7(drive,, drive) + 7(drive,, drive,)]

o dpanll lgnen &3 ey ban o mlhias S U Bl Jeul) (e dile 3 ) som
gen O sl sl aailliial sa ¢ p(drive,, drive) JsY) alleadll | el ol sall
s 0 sS Ladie 5 55 S 73 sail Al s F(40) Sirar ) 5ied0) 5 sbn (385 Jsha e adil)

Al Asladly o F(1) 0 (8) 8 (50 (e sl (1) Lol

F(I)=%!;(10—2—§J

Glly ) Blae 2(%)0.239 dad haxy 2(%)0.75 = C 560 = a «40 = | e i 52l
lilas 385k %(%)0.339 = y(drive, drive) Js¥) glhaal) dad of iy 53l 5 sl
y(drive,, drive,) claadl) s (drive,, drive,) Ceallaadl s %(%)0.283=y(drive,, drive,)
H(l,b) Al 3-4 Jsaall plasinly H(I,b) saebual) A1all Logil o Lagdy jai o5 ledliia
rele dians Al 3 el ddlaaly s 5 AY) Jghaall alasial e e

7 = (drive,, dirve, ) = 0.6086 x 0.75+0.10(%)? = 0.556(%)*

oo 101 2(%)0.428 = 5(5,5) Ol 23 Gandl lpany ) clalhiad) gpes dilal;
On s siall aadll pliall dad sa 135 7(S0A) allaadll el i) il Qs Jalf

s Ol Camy A ) g die (K
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A Ade g1 s 598 gisall H(L,B) 3aslusall Aal) 13-4 J g2l

.10

.10

.30
.40
.50
.60
.70
.80
.90
1.00
1.20
1.40
1.60
1.80
2.00
2.50
3.00
3.50
4.00
5.00

114
.20
.243
.310
374
436
494
.546
.593
.633
.694
.738
771
.796
.817
.853
.878
.895
.908
927

177

A77
227
.285
.346
.406
464
.518
.568
.613
.651
.709
751
782
.806
.826
.860
.884
.900
913
.930

.243
.285
.336
.390
445
499
.550
597
.639
.674
729
767
797
.819
.837
.870
.891
.907
919
.935

.310
.346
.390
439
489
.539
.586
.629
.668
.701
.751.
.786
.813
.834
.850
.880
.900
914
925
.940

374
.406
445
489
.535
.580
.623
.663
.698
728

774

.806
.830
.849
.864
.891
.909
922
.932
.946

436
464
499
.539
.580
.621
.660
.697
728
.755
.796
.825
.847
.864
.878
.902
918
.930
.939
951

494
.518
.550
.586
.623
.660
.696
729
757
.781
.818
.844
.863
.879
.891
913
927
.938
.945
.956

.546
.568
597
.629
.663
.697
729
.758
.783
.805
.837
.861
.878
.892
.902
922
.935
.944
951
961

.593
.613
.639
.668
.698
.728
757
.783
.806
.826
.855
.875
.891
.903
913
.930
.942
.950
.956
.965

.633
.651
.674
.701
.728
.755
.781
.805
.826
.843
.869
.888
.902
913
921
937
.948
.955
961
.969

12

1.4

1.6

1.8

2.0

2.5

3.0

3.5

4.0

5.0

.10
.20
.30
.40
.50
.60
.70
.80
.90
1.00
1.20
1.40
1.60
1.80
2.00
2.50
3.00
3.50
4.00
5.00

.694
.709
729
751
74
796
.818
.837
.855
.869
.891
.907
.918
927
.935
.948
.956
.963
.967
974

.738
751
767
.786
.806
.825
.844
.861
.875
.888
.907
.920
.930
.938
.944
.955
.963
.968
972
.978

Jq71
.782
797
.813
.830
.847
.863
.878
.891
.902
.918
.930
.939
.945
951
.961
.967
972
975
.980

.796
.806
.819
.834
.849
.864
.879
.892
.903
913
927
.938
.945
.952
.956
.965
971
975
.978
.983

.817
.826
.837
.850
.864
.878
.891
.902
913
921
.935
.944
951
.956
.961
.969
974
.978
.980
.984

.853
.860
.870
.880
.891
.902
913
.922
.930
.937
.948
.955
.961
.965
.969
975
.979
.982
.984
.987

.878
.884
.891
.900
.909
.918
927
.935
.942
.948
.956
.963
.967
971
974
979
.983
.985
.987
.990

.895
.900
.907
914
.922
.930
.938
.944
.950
.955
.963
.968
972
975
.978
.982
.985
.987
.989
991

.908
913
919
.925
.932
.939
.945
951
.956
.961
.967
972
975
.978
.980
.984
.987
.989
.990
.992

927
.930
.935
.940
.946
951
.956
.961
.965
.969
974
.978
.980
.983
.984
.987
.990
991
.992
.994
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7(S, A) =%[7(drivel, A)+7(drive,, A)]
_ 1
7(S,A)= P [1(30,40) + 1(40,30)]

7(S,A) =%[(0.5112><o.75+o.1o)+(0.5447xo.75+0.1o)]
7(S, A) = 0.497(%)>
(s 11-4 JSG A danin gal) A SaieY) Gl (6 Lia (e

o =(2x0.497) —0.428-0.425 = 0.141(%)’

(IS5 (%)0.376 o130 A 5l) 8 5 il dad 0l (5 jlma Uad Lasy 13
< ¢ 40 >

v
(Ol s gia (e Al ) Jans gia s 1] 1-4 JSS)
< 230 >

=l %75 e 4-‘ 275 |e—

"Raises sl 5 it Jas sia (e dad )l o sia a8 1124 JSA
658 malll oliidls o(Zn) iy SN s d) sda 8 (12-4 JSE any B JEd)

L“‘“}"“ g;“ u):"ﬁj ‘.—Uu"d\ 2‘“‘.—&‘} 2(%) 49 u’)‘-ﬁﬁ 2\-}39} ‘JSA 20 DJ\JBA )...ﬁi:a Gdasg
Aad N Jala o] S il o gie A 58 siall il glaall 5 [5%30 Waalagf 428 51 38 il
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Sl ay 2xia¥) cplt Gl (3 Jlaialy Aad )l ddls o e 7.5 2 e Sl 30 S
: ) al

T = 4l 38 5l Jaws i
a=1ie]15x30 el dad
T*= 1/2(91 + gg)

S = raisey, raise,

o’ =27(S, A -7(S,S)—¥(A A)

Gsms (%) 49 = C 5 ¢ 20 = a e F(30,15) gsuu 7(AA)  allaiadl
S s (S, ) rlhuadl s %(%)34.4= 49x0.7021

= %[7(raisel, raise, )+ 7 (raise,, raise,)+)7(raise,, raise,) + 7 (raise,, raise, )|
= %[F(lS) +7(15,15) + ¥(15,15)F (15)]

= %[(17.34+ 46.02 + 46.02 +17.34]

= 31.7(%)’

‘);‘j Z\_JLJ\ m‘ u‘_°- 4-4 d}d;j\ ‘”59 L.,SJL’-C Lﬁj‘)s CJ}A.\S :\_\.n.u.\jh 'BLLM y(l’b) M\A&\

;W\ﬁoﬁﬁgﬁ@@

7(S,A)= % [7 (raise,, A) + 7(rais,, A)]

A ke 7(S, A) s 77(raisel’A):77(rai3e2'A) 5 Jilaie (Setup) Lkaall O

7(S,A) =1/30x15[7.5x15% y(7.515)+ 22.5x15x y(22.515)|

_ % £(7.515)+ % #(22.515)

_ 1034434371
4 4

= 05)2
33.7(%) 90



> ))aa 2xial (it any 138

o? =(2x33.7)-31.7-34.4 =1.3(%)’

O e sl o4l Ua e Zn%1.14 o lie pasill (g jlma Gl jadl sy 12
<l il ladi A8l 4 oive Gl ¢ ZN%T7 sty Aphadill ciliall (5 5Ll o)ty

Lo Al 028 o 5 sl 5 Jlonc

o Adges Ul a5 (elad g 8 LA 3 et Al JUe

pe Y Clakaliiy s siuaS @ yie) KAl e (Bench) ddaae JS i) by Jal

roase LS DA e sy S jie 25%25 Walel dad gad dadad 24 LS il sisall

dakdl o (Ahiadll) dakdll adady o2l i) dad ey Liad Wil (2 yi) (13-4) JS5 b
[0S 1) LS

T= Aadill 38 ) Jaus i
A =125 Lealia J sk day p 4
T* = ahalil vie 3:€ jll s gia
S = dad I ga il ool
AUl

o) =27(S,A—-7(S,8)-7(A A)
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1 die 51 L8l ae s KU 23 saill (L, B) saclusall 11l :4-4 Jsaal)

B
L 1 2 3 4 5 6 7 .8 .9 1.0

.05 .094 .132 .175 .219 .263 .306 .348 .388 .426 .461
.10 .161 .188 .223 .261 .300 .340 .379 .416 .452 .486
15 231 252 .280 .312 .347 .383 .419 .453 .486 .518
.20 .302 .318 .341 .369 .400 .432 .464 .495 .526 .555
.25 372 .385 .404 .428 .455 .483 .512 .541 .568 .594
.30 .440 .451 .467 .488 .511 .536 .562 .588 .613 .636
.35 507 516 .529 .547 568 .590 .612 .635 .657 .678
40 571 578 .590 .605 .623 .642 .662 .683 .702 .721
45 .632 .638 .648 .661 .677 .693 .711 .729 .746 .762
.50 .689 .695 .703 .715 .728 .742 .758 .773 .787 .801
.55 743 .748 .755 .765 .776 .789 .802 .814 .827 .838
.60 .793 .797 .803 .811 .821 .831 .842 .853 .863 .872
.65 .839 .842 .847 .854 .862 .870 .879 .888 .896 .903
.70 .879 .882 .886 .892 .898 .905 .912 .919 .925 .930
75 915 917 .920 .925 .930 .935 .940 .945 .949 .953
.80 .945 946 .949 .952 956 .960 .963 .966 .969 .971
.85 .968 .970 .971 .974 976 .978 .981 .982 .984 .985
90 .986 .987 .988 .989 .990 .991 .992 .993 .994 .994
95 996 .997 .997 .998 .998 .998 .998 .999 .999 .999
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

B
L 12 14 16 18 20 25 30 35 40 50

.05 524 575 .617 .652 .681 .737 .777 .806 .828 .861
.10 545 594 .634 .667 .695 .748 .786 .814 .836 .867
.15 573 619 .656 .687 .714 .764 .799 .825 .846 .875
.20 .605 .648 .682 .711 .735 .782 .814 .838 .857 .884
25 .641 679 .711 .737 .759 .801 .831 .853 .870 .894
.30 .678 712 .741 .764 .784 .822 .848 .868 .883 .905
.35 .715 746 .771 .792 .809 .843 .866 .884 .897 .917
.40 .753 780 .801 .820 .835 .864 .884 .899 .911 .928
45 790 .812 .831 .847 .860 .884 .902 .915 .924 .939
.50 .825 .844 .860 .872 .883 .904 .918 .929 .937 .949
.55 .858 .873 .886 .897 .906 .922 .934 .943 .949 .959
.60 .888 .901 .911 .919 .926 .939 .948 .955 .960 .968
.65 .915 925 .933 .939 .944 954 .961 .966 .970 .976
.70 .939 946 .952 .956 .960 .967 .972 .976 .979 .983
.75 .959 964 .968 .971 .974 .978 .982 .984 .986 .989
.80 .975 978 .981 .983 .984 .987 .989 .991 .992 .993
.85 .987 .989 .990 .991 .992 .993 .994 .995 .996 .997
.90 .995 996 .996 .997 .997 .997 .998 .998 .998 .999
.95 .999 999 .999 .999 .999 1.00 1.00 1.00 1.00 1.00
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
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-
[N]
N
v
A
~»
Do
i
v

825

Aahadi Ao (e dad ) o g 2851 3-4 Jsaad)

ddic 51 500 o_)aie il (5305 (55 S JSG A Lhail) o) of alas dBle @ laS (e
6 s Ll e Liad Clus 8y F(25,25) 4l .2 7(AA) Cu %(%)0.6=C
Al 4 Al o Cus aa =7(S,A) allhadls .Cu %(%)0.129=0.6%0.2145
AUl il e b slie (e Cagpme 5n Lay oy O g (5 5 ellaeaall
y(point, panel) =y(S, A)
=(25%25) (e pymita (Al (B L8l pen 5 Aall (1 Aeaill Gltiall o ¢ sa0)
Bl gpen s Aal) G0 FAL A2 (B L8N men s Al O Aealll (lilall i 7 sene)
Axd ) (8Ll pan 5 Al G+ A Axd) A Ll men g diedl (0 + A2 A28
(25%25) e psmie (A4
= [8x10xH (8, 10) + 17x10x H (17, 10)
+ 8x15x H (8, 15) +17x15xH (17, 15)]/25x25
= (80x0.0703+170x0.1053 +120x0.0915+255x0.1248/(25x25)
= 0.106 (Cu)?
aal AaieY) (il A sl g
o? =(2x0.106)—0.000 —0.129 = 0.083(%Cu )’
Al o) S5 Sy Gl il 9HCU 0.288 (ssbuny asill (5 bl Uadll ()5S 13g
IS5 b Aawa sall an gl olad¥) ol Al Jal wiiall Blaiall (e aladinly 4e8 ) # A
7-4
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Ll aal aila 3-4

Lolba (€8 i Jee gy Ladie -]
G0 Y 058 O (S Gus el Gaaall s il @ gig Al aglad el jlaia 2
ol i G ddliae Gl (jase
dag e Ala 4 i ol g3 sedl A0 Chua s Juia ) s e (S -3
gl (5 sl e
Johan 253 i | heaill Gilital) zhgai ale 1) ol Uad opls Gl (Say -4
) 7 saill iy S Lgaladinl ¢Sy 028 5 (558U 23 saill
DY) G (3 leall il o gia g g2laia¥) g gill gD aill Liaadiad 13} -5
rll sadll e 4l (S
o, =27(S,A)-7(S,9)-7(A A
3 el dalisall ae cligad)l Clile :a Gl GO o aaiad il dflaas O i
el Aaliall 35S o ol il s clgmadt il G B 5 gl ol o) yal

&
Jagded ASY) ISl g 4-4

13 Ll Ly a8 D4 S5 1-4 JSE (8 A s el Alpa) AISEAN ) 0 g Lige
g bd o Joasi Lild o(A) ddaill die 58 jill Ao a6l ] Al S 53 Liadiiad
La S ja 5 a8 30%60 Lginlue 428 )1 58 yill daf jast A1S0e Wedd A5 ppm 254 4ded
@Y 5 baall Wadll liaa Lile Jgd) (e 43ld A8l Jilisall LitdBlie sy g 138 (A)
0= 7(S,5) 344= 7(AA)356 = 7(S,A] cun ppm 19.2 (s stusi &ia ) Ala
Ga B a8 %20 e ST 138 ol 1 Adaiall Aigall (g dad 1) 38 55 o sl dad a8 Ladie
ey (b Agiiall dagilly 43S pall Adatill s Aglae vie Lle Juass Al dagdll
Aina ka8 il Aad 08 (e g Uil S il Jans e s (S Jal) (e 43l Aalisal
daan Lilh (dusedd) ddatill Cligell o) 38 5 Jass g Slie W) s 331 L 1) V)
(sle
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T =48l S ) a5
A = 238 60x30 ey 4xd

*= ppm 366 Adadill Cliall Lo g
S=$qm¢§\y@’5\_}£§3a@sm

@iaY) (5l Gl jaiy) (b cp Uaill 4 3 yal) Adalil) e a8 i) ol 2 Liadiind 13)
el ol i) dad Gld a8 i Llee 1) Js A e ppm 218 sl
(1) duad) Jlie) s (e Bl 218,31 02 (e DS JaaY ppm 12.8 ) I3 galaiaY!
aalidi Ll V) o Ul Caatia e ST B LAY Gl G (e a2l e Al sau

Ul 38 55 e By Sl slaay

o sleall (5 al ADIA e G ylay SlE ST ulie 53 Ylia adi Jacadll 128 £lgaY

A JS Ay Auaill 4plie g e oty gl 1aa JAdly lgdde dias 3l 230a])
A0 Alle 81500 a1 5 Agledl) Al pe A ganall )yl A3 Jlie (g iy 12 4h
G sl 5 Anl ) Sy Al 73 gad sl Cilinall (e Ao sama U b Liayl Lae Loy 40
%5 5 kme Gl adl s s %435 dass giay paddie S 5 53 (e s alal g4 aldl o
800) el i) a0s %(%0)25 sl o Lhie e 5 e 100 5 a5 csa
Lue 50 Lo 3255k 20400 ey ) Aabiadlly | a3 ala 5 Vs 558 (A
s jo A Sl padill g 5.4 5080 5 14-4 JSEN L e Sliall o3 ad g a8l g0 4l glic
O hel (A5 JEd) 13g) 250%50 Walel cilelhadl Jamy o caagy 2pala®¥) (5 5aal
Al e ai ) cliall Al alily a8 Al i)l gl 35S i) das gie gl
s Y A clelally pllad <13 508l dagdll (55 15-4 JSal) peladll AS] Cusa
A il Gl TH sl g4 gl IS 8 (glall Q85015 Lelllas 5 e Leldly
da s A8 ag0a 8 b Lo G5 g aasil) 13 o Ly salaia¥) (s baral) il V)
~AJSS (b ane Ul S el dass il 45 Jaal) T*420, — L (o o S %95
Ay )l %95 (s sime o A8 (aa il a5 ynaall gllad 37 ) 4l s 55 o (S 116
J9an o A Dlad &l o day ol A (5 A8 2 gan z LA AKIL 285 Ladd Cle Ul dued
dgan z A a5 LSy of dath (paellad a8 gh Uil G Ll gie (S Lae Juliy ST 128 4
AT 3 gaa maal Cuny %99 A8 (5 giua Undie) 13 Ja Al e 9495 A8 (5 s
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Lg ol b adl gl g Uil g VT coda AE 2 gan g A ady Laid aal g lelhad (b T4 30,
A A A il

e Aalaiie 4 glucia 4505 e AT Cliall (e de sana (5 17-4 JSEI i el

Gl i)y e otive Ll 50 X 50 Walad daki JS Al sda A 4 oAl
2.5 4iad galaial 5 b il i) iy cleUadll s jaiil cpiial) (pila Jau gia aladiuly
ool e 4l i L (50 o (S g8 S 8 5,8 Aaill (o 18-4 JS3 Fe %
ot gl aa gy Y 4ld 9405 (5 siue o AT 3 gan 7 A i cilelad A ) dad 0
Lses ddlia Cag,h 8 alaiel) c¥laial apen LT o laey | 2.25 0o Ll diagd

Agaal ST am g ) oY) e
° 342
272 244 e
40.8 30.9
ig.o ¢
43.1 41.0
410440.6
20.4 329 @
302
[ J
520 30.5
374 39.8
& 350 T 204
33.9 339
353 4L4 392 L
E4.3 38.00% 33 23% 290
2%6 29 4 3&8 ®
280 @
® e 332 310
325 333 305
e ®
28.5
®
24.4 316
355 38.6 . M3 e
355 3Q0
415
404 401 337

b5 23n A wim (e 83 gale Al gliall il (10 de sana 1144 S
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(9 Baa ol wua g JUa (e B3 Al Ayl pdie il 154 J )

%Fe  Jwddl G4l %Fe Jadd) @uadl
0 170 34.3 5 195 33.9
10 40 355 20 105 32,5
15 135 28.6 25 155 29.6
55 145 29.4 50 40 30.6
125 20 41.5 155 15 40.4
175 50 36.8 145 125 30.1
120 180 33.4 130 185 35.3
160 175 36.0 175 185 41.4
240 185 30.2 220 90 28.5
260 115 33.2 205 0 40.1
235 15 33.7 265 65 24.4
365 60 34.3 390 65 31.6
285 110 35.3 325 105 39.5
345 115 31.0 310 150 34.8
335 170 27.4 385 165 29.9
325 195 33.9 325 220 37.8
350 235 37.6 375 215 29.8
290 230 39.9 200 230 37.4
10 390 27.2 55 375 27.4
85 380 34.2 395 245 36.5
50 270 30.2 165 355 40.8
200 280 30.4 270 285 32.9
400 355 39.9 365 340 40.0
360 335 40.0 330 320 44.1
335 310 40.6 330 290 41.4
27.2 30.8 40.8 39.9
32 1.5 33 4.0
424 40.0
22 2.7
30.2 30.2 304 304 329 | 414
3.5 3.5 3.5 3.5 25 | 3.1

375 | 375 | 399 | 377 | 346

35 35 2.8 1.9 1.3
326 344 38.7 | 302 321 29.9
1.9 1.9 1.8 29 1.2 2.6
30.5 294 30.1 342 | 35.1
1.7 3.7 3.0 1.9 1.4
36.8 | 285 244 329
35 28 2.7 2.0
33.1 30.6 415 38.6 36.9
2 23

2 3.7 22 2.0

O b 5l L g dglalall i) aas dau gie 330 4 gunce adadll )y 28 11 5-4 JSA
. sl Lf)\...gaad\ -l syl
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36.2 | 35.0

43.0

44.2

37.5

38.5

40.5

38.7

36.1 | 28.2

38.4

36.3

30.8

35.2

41.6

38.5

39.5 | 25.1

34.2

33.5

29.3

36.0

392

32.8

395 | 31.2

38.5

40.0

36.5

38.2

37.4

32.8

33.1( 324

34.5

38.5

36.2

33.9

30.0

30.9

359 | 369

36.5

33.6

34.9

34.5

34.2

33.6

35.0 | 34.1

37.5

32.7

277

314

35.5

34.2

413 | 31.6

38.8

379

33.6

29.8

35.8

35.0

st sl aal s i 8 Eadd US b Auial) il siall a8 1624 JSAY

® @ @ @
36.6 34.6 38.9 37.9 354
26.2 40.0 29.1 39.3
O @ @

34.9 27.4 275 39.0 324
o @ @ o @
37.3 35.4 36.3 34.5
o [ ) o L
34.1 31.5 39.1 35.5 34.9
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Wy + W» + Ws3 = 1
s Sl ol

-
i

oy =wix()+wax(I2)+wsp(l)+ A - F(I)

106



JEall 13¢5 () = ph zasaills gieaill Gliall Jaill 73 saill e oUaill aaiey Y dlaalll 538 3s)
2l iy X(1)= 21 sl b Gl x(1) = plf2 o ohall headll clially p = 4 23l
Gl U 8 s el F(1)=41/3

21w, + 41w, + 4 = 2l (1)
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4w,y + 2lw, + 1 = 21 (3)
Wy + W + W3 = 1 4)
4
ak2=2IWl+IW2+2IW3+/1—§I 5

2 3 N ] Al ALl
dhwy + 4wy + dlws + A = 41
o 4 Aalas Laiy
w1+ w:+ws =1
Ol s s A Y aladll (pe ) cada LKL @l 3 = 0 dadd o ol olilaladl olila
Joani 2 o a2 pall ol e aaind Y el 5530 (gl el (b (ons 138 ] e bas Lganil

L
2Wo + 4ws = 2 (5)
2W, + 2w;3 = 1 (6)
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