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60 550 zlail) el cpoy JUEE ol gz dsal LS
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) draly Ailagleall duigll Al
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A9 peall il ol Fae) sl 038 adls .60 5 50 & lail el ALlal)
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Deriving Mathematical Model for Transforming
Between The Systems 50 and 60

Ahmad H. Al Kurdi

Faculty of Informatics Engineering, Idlib University

Abstract

In this paper, we describe an efficient algorithm that gives
mathematical equation and enables us to find the corresponding
marks between the two systems 50 and 60. This algorithm
summarizes by finding the necessary data to fit such that we obtain
by applying an interpolation method on the mathematical equation.
This equation gives the corresponding mark of any system if we are
given a mark of another system. The proposed algorithm has many
important applications in equalizing the marks of students when
transforming from system 50 into system 60.

Keywords: System 50, System 60 , Interpolation , Fitting
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Adadda .1

G5 Cuny ol ali o gaie el didee 4 (Curve fitting) oaie deedle
ol oSes .(Zielesny, 2016, P. 81) cildars Ll (o dlosdes daedal s Juadl
Loedkall 585 o allam Gu (Interpolation) seswy! Ll caie desdle (aal
IS aaniill s 4 iy 630 (SMOOLHING) aoiill sl ¢yg pum ulalasall Aol
(Regression Analysis) sl jlaa¥) oo Lo 13 5 ccblandl) Lujis 2D
.(Collins, 2003, P. 253)

G AY) Ayl (g Al Alales GUEAY Allad dia) lsd pai (Aladd) o3a B
Do Aalaall sa Caali Llaslall (3 60 5 50 ~laill alss Gldle G DLl
Caatis 50 Hlaill e Adlall cudle 13 60 aUaill dailgal) Adlall cllac) b Laga
cdagatll & alaa) 050 60 AUail) & saall e Je Jpasdl 8 i)

Cad) Laaf 2

Celdail) 3 Cldlall (s Apaal )l ADk) s Allad dsa s o388 cAlladl) 520
Al o Jeany Guny Clllall iliai] 8 Loga o 48l 028 Cali .60 5 50
claa) g agllaall allaall 8 4385l

Gl dad .3

Hadlal) Cglind) (b Wjla) (Sa lglad Bas (b ANRA) 038 (b ciadl Al el
(Curve Fitting) ¢aia 4asda.3.1

Glare (g AL Jaail I8 Gl ((aie Jiad) Alalee alal 98 (aie dasdla
e g o2y L .(Epperson, 2013, P. 258) X L Jiiwe el ai 8y

Al da) s B o3 6 (B L laanall Ll 5 (T (X)) iniall o 52
b WS 60 550 caellaill ( daedlal) 2l alay

(AHK) 415l
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s A all zasail) sy slinud) o acian Alad daayld b Lad a3k
AHK 30l hlaidl g 5a g 50 5 60 zlsll alas o dugss dDle
300N clpdaddly daa) el 22 Ll

505 60 zlail el (p ABal) gaasi i1 Bkl

560 cpellail) & Loall ~laill Sdle Jiay Lasiagi ASE (ajad cghadll oda B
Glilarall byl = 35ail) daedlal Gaula) 3540 Ll ugas Lagiacia 5 <50

lg8lad) dray s L.,,_"J\

dda ) dadal) daaia 50

i 1) Aol dasia 40

50 Wl pladl Ao

50 Gis glad al 60 (3is cladl ali

60 550 Camgyral) Craliail) &A ddlal) (asia Juiad L1 <&

ol ‘.;ALBJ radia audl &5 Jalds gland) 12 ggladl)

aill (e lagy N e 339K dogana Lt ) X, Y Gpuiie dllin o) (il
) oa b Jsas (X, Y1 ) (X0 Y g )rees (X0 Yn ) oS8 5 ciuaaal
foh Lo lpandlh Koy g ilbdaral) degane Clnd d8yka ala)
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tloal L Allaal) s3a (8 (paeagyaall el allad oy
60 e\.i:'d\ éé} Cla.\]\ iole dacia n_ﬂ.u;®
1006040 :a 60 sl ol (335 Ll Aecia
:50 AUaill 385 ~ sl Adle dadis lua @
.100-50=50 : & 50 sl 2Usi 53y Ladlal) dasia
1t of i o Laa

ehal axe of Cumy dugludia ehial ) alas IS 8 30 ) Adlall Siadia pesds oS
50 il b sl elial axe (golos 60 alaill 3 sl

40 ) .
dadia puti Loy O=4 L§\4L@Mds¢ba\§)&9&l6oew\we@

50 . L
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X |50 |55]60|65[70|75]8085]90|95]|100

y | 606468 |72]76|80[84|88)92 96100

60 (elaill Jiedie ponedl il (uu suagi S5 1@llasal) degana L1 Joaall
.50
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120
100
80
60
40

20

95 90 85 80 75 70 65 60 55 50

1 Jeaad) QA Gldarall cp dagdiall uﬁwaﬂ s 2 J<ad

XY o) C 3D UK miag el o L Jeass Sl IS8 e
coae desdle 2t dupia cNValaar X, Y il G dRdall A8Lal) oda alay
Agle llias il Glibaeal (e diglhal) iniall Alslae J5 Jslasi ¢l

b agall Jall 3G 1 fshdl) B lgle Ulas Al bl degara of )il
AL Jgaad)

X; Xl X2 X3 X4 X5 XG X7 X8 X9 XlO Xll
x |50 | 5560|6570 | 75|80 |85 |90 | 95 | 100
Yi | Yo | Yo [Ya|[Ya|Ys | Y6 | Y7 | ¥Ys | Yo | Yo |Yu

y [ 60 | 64 | 68 |72 | 76|80 |84 |88 92| 9 | 100
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1 gl e cillnal) de ganal Auali muagi 2 J gl
rJSal 33h adll sda e 2g0n B Aasdle 58 4 agti L
y =a+bx +cx? +...+kx"
i L lda g didad BDle o X, Y A o AL ) sl 2 JK e o
LAl gladl)
cApeddl) (fign dayha aladtiuly 2 sgladll Gilbdasa daeDla 13 Bshadl)

e (Sastry, 2006, P. 89) dwdll (figs elitiul dasa adai soladll oda &
Auglhaall dpalyll Aaleall Blandl 8 lgaladin 2 sghdll (o cilidarall

X y Ay Ay | A’y | Ay
50 60 4

55 64 4 0
60 68 4 0 0
65 72 4 0 0 0
70 76 4 0 0 0
75 80 4 0 0 0
80 84 4 0 0 0
85 88 4 0 0 0
90 92 4 0 0 0
95 96 4 0 0 0
100 | 100 4 0 0 0
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gl o i Les dagann G5 Lad Al Aipal) (e sl o Jganll (e sl
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Applying Newton-Raphson forward difference Method on 50-60 system:

P(x)=y,+uly,=60+u (4):6O+(4)(X ;XOJ

:60+(4)£X ;50j=4?x+20

2 8shadll e Jsaall 3 )l SISV Bl g Aailll Al )l Alsleal) o
60 ol 3 el o8 gaen last Gl dliles slag) Liad 58 Loy Lo o V)
Cind 50 Sl 3100 a5 50 e ddlall Lindacl 13] (g1 <50 HUail il

60 2l 5100 a5 60 (e &adlsall A o Jeans

A Aaally anal) gl o 3saill ok (Say 13

f(x):%(+20

Al 8 dadte A Ludacl 13) Gy 660 zlail) plas ) 50 &l ol ¢pe JUdU
60 Uil b a5l Al e Jeans Wili 50

alai (385 ladlall gaen e ) bl o dgail) Gaakaly tdpmpags Lpaae Al
tste deand 60 el ol (335 @bl 2255 Cuss 50
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f(x):%(+20

4
X =50=f (x):@+20:%+20:40+20:60
X =b1l=>f (X):@+20:%+20:40.8+20=60.8

X =53=f (x):@+20:%+20:42.4+20:62.4

4(68
( )+20=%+20=54.4+20=74.4

x =68=f (x)=

X =83=f (X):@+20:252+20266.4+20:66.4+20286.4

4(100
( )+20:%+20:80+20:100

x =100=f (x)=

) ) e f (x):%ﬁrzo Apalll dlolaall (ks Joms 11,

i3y MATLAB 19b L Core 13 Jseas wisula lo ciblaal) pues cussal)

(10—19
50 gl allai 38 g dadlal)
4X . : gladl allai (38 g Aadlall
f (xi):_'+20,| 6{1,2,...,51} 60
bt 5 Yi =f (Xi)

(Aasll) jSY Ay Clluall B Jalal) Jagl)

X =50=f (x):@+20 =40+20=60 y =f (50)=60
X =51=f (51)=@+20 —a08+20=60g | Y = (51)=0608
X =52 f (52):%52)+20 s 6+20=616 | Y ~F(52)=6L8
X =53=>f (53)=@+ 20 =a2.4+20=624 | Y = (5%)=624
X =54=f (54):@&0 —43.2+20=632 | Y =T (54)=632

160



2018 A Lassd 4 Aty sy s
x =55=f (55):%55)%0 =44+20=64 y =f (55)=64
X =56= f (56)=@+20 _a+20-645 | V= (56)=648
X =57=f (57)=@+ 20 =456+20=656 | ' ' (57)=658
X =58= (58)=%58)+20 —s6.4+20=66.4 | Y =1 (58)=664
X =59 = f (59):@440 —47.2v20-672 | Y =T (59)=672
X =60=f (6o)=@+ 20 =48+20=68 y = (60)=68
X =61=>f (61)=@+20 _188+20=c8g | ) ' (61)=688
X =62=f (62):@+ 20 =49.6+20-60.6 | ) ' (62)=698
X =63=f (63)=@+2o _504+20=704 | Y =1 (63)=704
X =64=1 (64)=@+ 20=512020=712 | Y = (B4)=712
X =65=f (65)=@+20 =52+20=T72 y =f (65)=72
X =66=>f (66)=@+ 20=528+20=728 | V' (60)=728
X =67=f (67):%67)+20 —s3.6+20=736 | Y~ (67)=736
X =68=>1 (68)=@+20 —s4.4420=744 | Y =1 (68)=744
X =69=f (69):@+ 20=55.0+20=752 | Y =1 (689)=752

y =f (70)=76

x =70=f (70)= @ + 20 =56+20=76
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X =71=f (71):%71)+2o —s6.8+20-76.8 | Y~ (71)=768
x =72 (72)=@+ 20 =s576+20=776 | ¥ 1 (72)=778
X =73=>f (73):%73%20 _sga+20=784 | Y 1 (73)=784
X =74=>f (74)=@+ 20=59.0+20=792 | Y =T (74)=792
X =75=f (75):@&0 =60+20=80 y =f (75)=80
X =76=1 (76):%76)+ 20=608+20=808 | ’ ' (76)=808
X =77 =f (77):%77)&0 _616+20-816 | Y~ (77)=816
X =78=>f (78):@+20 _go.4+20=824 | Y =1 (78)=824
X =79=> (79)=@+ 20=632+20=g32 | J ' (7%)=832
X =80=f (80):@+20 =64+20=84 y =f (80)=84
X =81=f (81)=@+20 —ea8+20-gag | V1 (81)=848
X =82= f (82):@7%0 _e5.6+20=g56 | Y~ (82)=856
X =83=f (83)=@+20 —e6.4+20-g64 | Y = (63)=864
X =84=f (84)=@+20 —67.0120-872 | Y = (84)=872
X =85> f (85):@+20 =60+20=88 y =f (85)=88
y =f (86)=88.8

x =86=f (86)= %%ﬁ 20 =68.8+20=88.8
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X =87 = (87)=@+20 —60.6+20-806 | ' ' (87)=898
X =88=f (88)=%88)+20 —704+20=004 | Y = (688)=904
X =89=>f (89):%89)+2o _712+20=912 | Y =T (89)=912

X =90 = f (90):@%0 =72+20=92 y =f (90)=92
X =91=f (91):%91)%0 _7128+20=008 | Y =1 (01)=928
X =92=f (92):@#0 —73.6+20-036 | Y ' (92)=988
X =93=f (93):@%0 “74.4v20-044 | Y =T (93)=944
X =94 = (94)=@+20 _752420=052 | Y = (94)=952

X =95=> (95):@740 =76+20=96 y =f (95)=96
X =96 = f (96):@440 _768+20=065 | Y~ (%6)=98
X =97 =1 (97)=@+ 20=176+20=07.6 | ¥ ' (7)=97
X =98=f (98):@&0 _78.4+20=084 | Y ' (98)=984

y =f (99)=99.2

X =99 = f (99):@+20 =79.2+20=99.2

4(100)

x =100=  (100) = —

+20 =80+20=100

y =f (100)=100

a0 Aalgl il ans Jeaad) e
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ts) Al ®
Yia=F (X;n)=F (x;)+08=y, +08,(i =12,..,11)
4x
f =—+20
(x)="+
A0l Al ®

1 (xy)=| 2|20
> 1 =1,2,3,...,10

LAY A &
Flial o(Aol Al 3 Ll Cads e Jalall A2 b
4X
f (X):(?—‘+ZO

L;aU!:.'a O Al Gl e Jass (1-3 KA 4y dalgll 2l e salaiayl
:SA\'.KS\ Jgaall Lf gadlh Sa ‘:;J\ 50 560 C\;.ﬂ\

50 glal pldas (35 Aadlal) fgﬁjdﬁt: fﬁﬁ;

x e {50,51,52,53,...,100} y =t (x)<(60,61,..,100}
50 y =f (50)=60
51 y =f (51)=60.8~61
52 y =f (52)=61.6~62
53 y =f (53)=62.4~62
54 y =f (54)=63.2~63
55 y =f (55)=64
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83 y =f (83)=86.4~86
84 y =f (84)=87.2~87
85 y =f (85)=88

86 y =f (86)=88.8~89
87 y =f (87)=89.6~90
88 y =f (88)=90.4~90
89 y =f (89)=91.2~91
90 y =f (90)=92

91 y =f (91)=92.8~93
92 y =f (92)=93.6~94
93 y =f (93)=94.4~94
94 y =f (94)=95.2~95
95 y =f (95)=96

96 y =f (96)=96.8~97
97 y =f (97)=97.6~98
98 y =f (98)=98.4~98
99 y =f (99)=99.2~99
100 y =f (100)=100

(Best Fit Criteria) Jady) dasdall jliaa .3.2
sionall dasdlag Al US (G dng aiies o g LD guen Gaol clogac
Fahrmeir, Kneib, Lang, and Marx, ) dalt Wl any . lidasall

(2013, P. 39
e(=error=residual )=y -a -bx
pelad¥) ey goana ypead oa dacdlall Jady) el
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S, (=sum of the squares of the residuals) = > e?
i=1

:izn:;(Yi -a-bx, )2

(sl 2l a5 aglen Cililana de ganal Juail dasdle adfices ABDall 228 Las
.S, (a,b)

(Goodness of Fit) 4asdall 8352 .3.3

Lo osl - bilanall 2D 5l )l g 3gail) (g2 gl ) lin asylai (3 Jsed
Montgomery, Peck, ) deedl) s2sa maas DA (e podaied Al danhal) a
.(and Vining, 2012, P. 53

tasdall i Lacegiall Jsn libanal) L) o ggia Cipas

St :Zn:l:(yi - }T)Z

Sr:Zn:(yi -a-bxi)2
i=1

;asill Jalas aggha Capat

r® = (r-term=r - squared =coefficient of determination)s'ts'Sr
t
;O\ 13) (perfect) 4l deedla) (458
S-S, (S, =0
S, =0=r’=" (5. =0) _S _,
S S

1 1
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S, =0,5, =1760=r2 =

5.5, _S-S(=0)_1760 _,

S 1760

t

r

t

(Al aticss Jon ililaall (3 it a3 Y) Al deedla) o (]
rad e Jand Guny Lily deedlal) Ayl g (S el b)) Dol

- Lagrange Polynomial
Basis polynomial 1
- Basis polynomial 2
Basis polynomial 3
- Basis polynomial 4
Basis polynomial 5
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Basis polynomial 7
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— Basis polynomial 9
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Basis polynomial 11
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