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Optimization of indigenous Aspergillus niger
growth and estimate of morphological changes on

media prepared from agro—food wastes materials

(1) Nadia Khoder ) Adnan Ali - Nizam
() Ph.D. student,® Prof. Dr. Department of Plant Biology, Faculty

of Science, University of Damascus.

Abstract

In this research, some agricultural crop residues were used in
preparing fungi growth media with taxonomic characteristics. The growth
of Aspergillus niger species, with its metabolic and industrial ability, was
tested in these media and growth conditions have been optimized.
Different medium models were prepared, by changing its texture by
filtering from fibers or adding natural ingredients (soil extract — yeast
extract), then, a series of temperature and pH degrees were applied to
the medium, and the colonies diameter size was used as an indication
for the optimum growth conditions. Results showed the growth of the
studied species on the agricultural residues medium, characterized with
special morphological characteristics. With its preference for the medium
containing fibers, incubation temperature of 28 °C, and the pH of 3,
which confirms the possibility of using agricultural residues in growing

some fungi species with economic benefits such as Aspergilllus.

Key words: Agro — food wastes, growth optimization, fungi culturing,

fungi morphology.
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Enhancement of the mechanical properties of
the epoxy polymer by adding silicon carbide
micro- grains

' Yomen atassi

?|ssa khoder

® Mohammad dayoub
ABSTRACT

In this research the effect of (2-4 um) microscopic silicon carbide
grains on the mechanical properties of epoxy resin has been
studied. The composite material (epoxy-silicon carbide) was
formed according to graded reinforcement ratios of carbide grains
to the composite material (5, 10, 15, 20, 25, 30, and 35%), using an
ultrasound homogenizing device with a frequency (30-35 KHz),
then specific molds have been formed.

The effect of graded proportions of silicon carbide grains (5, 10, 15,
20, 25, 30, and 35%) modified with (1%) of silane bonding agent
(3-Aminopropyltriethoxysilane) on the mechanical properties of the
epoxy resin also was studied.

The structural and mechanical characterization of the polymeric
matrix and the composite material were performed. The results of
the structural characterization using Fourier transform infrared
spectroscopy (FTIR) showed the most important functional groups
present in the polymeric incubator and the composite material. It

! Lecture in the Department of Applied Physics - Higher Institute for Applied Sciences

and Technology - Damascus - Syria. yomen.atassi@hiast.edu.sy.

? Lecture in the Department of Applied Physics - Higher Institute for Applied Sciences
and Technology - Damascus — Syria.

* Master's student in the Department of Applied Physics - Higher Institute of Applied
Sciences and Technology — Damascus — Syria. dayoub1991@gmail.com
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revealed that there was no destructive effect of ultrasound on the
structure of the epoxy resin. The absorption spectrum at (1120 cm™)
wavelength also indicated the formation of a chemical bond
between the bonding agent and the treated carbide grains.

The results of the mechanical characterization showed a significant
improvement in the mechanical properties of the epoxy resin
reinforced with silicon carbide granules. The values of Impact
Strength, Tensile Strength and Young Modules of the composite
material has increased compared to the corresponding properties of
the epoxy resin. The optimum reinforcement ratio was 25%. An
improvement in the toughness, friction coefficient and wear rate of
the composite material was also observed with an increase in the
proportion of silicon carbide.

High mechanical test results of the modified composite material
with silane bonding agent showed the important role of the bonding
agent in improving the bonding and compatibility between the
epoxy polymer and the carbide grains. In addition, the carbide
scattering properties were improved in the polymer incubator.

Key words: Epoxy Resin - Silicon Carbide - Composites - Silane
Bonding Agent - reinforcement - Polymeric matrix.
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Synthesis, Characterization of New Metal
Complexes of Unsymmetrical Biden Tate
Schiff Bases

*N.Abd al Rahman ** M.M.AI khuder

N
Abstract
|

n this study a new conjugate (Schiff basis)

(N"- bromobenzyldene) -4-nitrobenzo-hydrazide) was prepared from the
para-nitro-benz hydrazide condensation with para-brombenz aldehyde and
two of its complexes with each of cobalt ions(Co), Nickel (Ni) and copper

(Cu) in a molar ratio of (1: 1).

Where the associated structure and its complexities have been proven and
confirmed behave as bidentate ligand By spectroscopy methods (infrared
spectroscopy (FT-IR), carbon and proton magnetic resonance 1 H-NMR
spectroscopy, 13C-NMR, ultraviolet and visible (UV-Vis) spectroscopy)
and the results of the study showed their compatibility with the proposed

\ formulas of the prepared complexes.
/

Key words: reaction of condensation; Schiff bases; 4-bromobenzaldehyde; 4-
nitrobenzohydrazide.

*Master student; Department of chemistry- Faculty of science-Albaath university,
Syria

**Dr for Inorganic Chemistry; Department of chemistry- Faculty of science-
Albaath university, Syria
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P ORY (I

25 ¢[1,2,3]1864 sle caui sesn Leati€a I dud sV gy Cand Gl Curans
830 bt Cus C=N (e ) Apdilagll de ganall (goind dyguiae ClShe e Bl
S ) ol e sane ga ag V1 83 Jasigip [2] Al Aol Sl 833 ga a3y
Sy Ay kel doleg V) Cand Gl a3 JR;R,-C=R; dwlall dxaall sSis
(N=N) ¥ desenn o lilga¥ clld can dsnys dallall L)) cam auls
Bye) e ol el IS (ge Gt G (S [4,5] dphaal) Al e piballs
Al Jal O sy oSl aaall g S Basase disS

:[6,7] sl

R——NH, + Ri—C—R, ——=  RRHC—N—R

Primaary amine Aldehyde or Ketone

OH,
R1\ R1\
H + ..
20 + C=—N——R == /C—N—R _— R2R1HC£N—R
water R, R,
Schiff Bases

Aglladl) 3 LS Hall any pumad 3 lgaladin) 3 ol Gund dpaal aais
WSl cilaliaeS ilaaid Cun gonll Jlaall 3 Lginaal e Slmi, daslsal
[11,10] oobeadl ciligh (alidl e g b dyeal L Ll [9] clyhaill[8]
Gl a5 [13,14,12] Lelially Abdaill cluel 3 lals Thp0 caali Cua
Glalii slat ddlad Copelil Cun Al GLSHS Gl el Gl Go vl
Qe sane (o i) CSall Lps) 13a Uiny s el claliacSy Gl de )
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kel Tapall lig bl Glla Cua Cand Gelud Jial 4ie $UADU iy jhaed)
Laslsally dnhll el @l Gl e e s (1)dSAL dacasal)
Gledll clabas cuadiuly [16] LiS am ddled capelal Gwa[15]

[20] a3 (SuaS s [19] Z2ad ilabias . [18,17]

NH,——N=—=CH
ethylidenehydrazine

A3l 8 Aledl) 550 Laa 1(1) JL&N
sdanl) G L2

Dl alasiuly @llyg (Ly) casd oelod Jeles DA (e By Aladiye g likacal o
caal 3 s Dl asha Sa g5
oelalls (Ni) JSalls (Co) cllys&ll 391 A0y Alududl e Galaall
.e@:\.g.'\,\ Z\.ubd} (CU)
i Al audl) 3
tdariiical) Ailiassl) Slgally Aaddiiual) gy 33aY 1.3

:(FT-IR) shyeal) s 22Y) dldas Jlen <

Jascow-Infrared Spectrophotometer Fourier Transform Spectrum
FT/IR -4100 (KBr)

Electrothermal Melting Point Apparatus : jleaaiy!) dayn (sld Hlea <

B0F254 Ja ISl ddlas agial¥) (e 28850 A8kl Ldhesiles S milia o
Al Merck 48,8 (e 20%20 el

coslas (e 0
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A el (e e sanay ¢ halite Sy 355e Glas
sl (AL Gelaill aslS camall s DL abas i e bl o
waSsile Jine 0 (Bl Jsily) (AL ISl @l o Al el S
cdyh:m THF ub}ﬂ\ 9o |y “éjgftg\l” ){-,N\ ‘dgﬁg:}“ o «(DMSO
I e L e I SEIFTS
totard) andl) 5
:ddadiyall juasd 1.5
osSe Daay ounhline yne (100MI) Arss 8jdian 435 S Aagn Cilea
10ml) 3 (4-bromobenzaldehyde) ¢ (1.00050) b Ja ¢ Sl sles A
Capal & (Jelll i JawsS (@bl 5) abll Jal) (e Canaly (Jsly)
(Js) 40ml) A (4-nitrobenzohydrazide) ¢ (1.0005Q) (s Jslse
saal LusSall (Bl (75°C) udall plle 3)ha dape e Jelill) 5 L myuilly
T.LC a8l dakll Lihesle; S dblug Jelill jw ddhe ae (wlels 5)

LA Ty i o Jsed hual cauly JSing
) piand 2.5

:[CoLy(Cl)5] cullsSl) diaa juiaai . 1.2.5

oosSe Dy ohaline iy (100MI) Ars 3jitae 455 S Aagn Cijea

& daidly LY spmadl dhagiadl e (0.174g, 0.5mmol) led ¢ Sk alea

Jslas (10 (0.0679g, 0.5Mmol) casal & eyl ghsill 5o 15 Ge (5MI)

DU bl sy s e (16ml) & dsiall (COCly) AL cllysSll o)l

phall dap v jaiedl gl chadll ae Gledy e atila) cud )

adl Jgdase o delil) g b Jeasl) & L (Glele &) 3245 (65°C)
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aliiy 085 Gy Bale panl (0l cuad) Gl o Ulasd lady ¢l
P79 Jolaall 35050 alis caad A gy Ghll 5o 1E sl ol
Slo ol siad) ¢lgial e SHI S5 . (>300°C) Aaslll clyslll lgaatl da )
Gub o daaill Gl e Jslase alasiul ailuall 5 Jals CloayslKU (s

oAl Al <Y A tsL)

:[CULyCly] sulall) siea juiass .2.2.5

isSe iy ouhaline izl (100M) Zaw djiias 43958 Aasa Cijea
& Jaially Ly spasall dasiyall e (0.174g, 0.5mmol) led ¢ Sl sles G
Jslas (1o (0.068g, 0.5Mmmol) ol & eyl ghsall 5o 15 oe (SMI)
@I LU hsillg a5 e (10MI) & dasall (CUCH,) (ALU) ulaill oyl
assalisd) 2uSosnm (e (IMI) Canal & chpaill ae Gilady o asila) oo
&) 3240 (65°C) hadl dap die Gpddl) paiulge 4nds bl Cude B Jaial)
)l ey oslll by il iy e Jeléll e (b Jpeanl) & (clebs
Asaye aly caadd @l laaey Ohsdll gyme DI aadtia) cundally alisy 4380 Gy
slga) (e SUI 25 (>300°C) Asalil) bl HleaV) dayay %75 Jslaall
Gl e Jslase aladiuly aluall 3S Jaly Cl ool oaf ezl siadl)
oAl Al el AL ek e s cdadl

oosSe Dy obaline iy (100Ml) Aaws 3jitae 4558 Alam Cijea

& Jaially LY 3pcanal) ddasipall (0 (0.1749, 0.5 mmol) b ¢ Sk alea 4
Jslas (1 (0.091g, 0.5Mmol) casal & eyl Ghsill 5me 155 e (B5MI)
G sl L sl e LS e (10MI) b daid) LU JSall s
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sadly (65°C) Blyall dapy die sl Cpailly clpaill pe ciledy o 4l
bl iy ol My iy e delall Ll (& Jpanl) & (Qilelu EDU)
293y al ccaaal @l laaag Ghgdll g o 1 andtial) Cudally aliey 4580 Cuaig
slgia) (e SUI 25 (>300°C) Asalil) bl HleaV) dayay %77 Jslaall
oA 3L ALY Gyl bl 3)S Jala Cl ayslSl sl e ol siedl)
1ABlial)y malill) .6

CHO
I
+ om—@— C—N—NH,
Br
4-bromobenzaldehyde 4-nitrobenzohydrazide

(@]
ETOH I
O,N C N
v N O

H H
(E)-N'-(4-bromobenzylidene)-4-nitrobenzohydrazide
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100

a0

60

\ sp2 CH:3080.73

“ —3058.55¢cm-"

il N-H:3241.75cm-! C=0:1677.77cm-
C=N:1648.84cm™"

L 1 L 1 b 1 L
0

4000 3000 2000 1000 400
Wavenurnber [cm-1]

Ly dhgyall FT-IR Ciuk 3(2) Jedl

ve galaid Llac apay Ly dhipdl FT-IR b § LDy
Sl U e Jy lae (C=N) iyl L) ) sxle 0=1648.84cm-1
Likic ) sxilally 0=3241.75 cm-1 sie jabaid diliaz]l dalayl gl
(N-H) 2y

Ly syl elyaall cind Cida 3 clllia) ad (1) gt

13 12 o)
I g 56
O,N C. 9 N_ 7
10N ¢ O Br
15 16 | |
H I —
NO, C=N C=0 sp2 C-H N-H Addagh 53
3080.73 Ghlsal) Bty
1516.74 | 1648.84 | 1677.77 | " o' | 324175 -
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{(tHINMR) (Agigsnll ouhliaall (ggsil) cpilal) Cida : Lilh

dive (53 3 Ly Aagyall 55555 ubalinal) (gsoill i) e Jands
Y 2525 (8-43ppm)vie sams L) sela adls Cym ((DMSO) a sl

- Ofine 9 )Y Ao gana (g

| MY S
13 0
15
: N
L A

T T T T T T I
FPM 10 a ] 4

IH:NMR ahiipell igisull aslalinall 55l Gl canhar(3) <l

ok
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cadall aan i 2(5) JLall ) angi 1(4) JL

THINMR (isisnll ool (g5l ) Cadal syl o8 (2) Jsas

tLy ddagyll
13 12 0
|| 8 5 6
O,N C. 9 N_ 7
2 105y \CBr
15 16 | |
H H 3 D)
! )
; a5y
05XV 53 ) (e OsSl 53
3 (ppm)
8 (ppm)
d, 2H, C13.C15 8.14 s, 1H, NH 12.187
d, 2H ,C3.C5 7.70 s, 1H, C7 8.43
d, 2H, C2.C6 7.66 d, 2H, C12.C16 8.36

:(PC:INMR) (sl ahalinall (g g5l cppilal) ks : TG

Jiise (52 & Ly Aaiiyall 50 KU clalinall (gg5ill (il Cada Jinns o

saile (Jaall 8)La) e liul) clalisil (9) 255 LoDl Cus ((DMSO) S sil
LI 2y sedhy LeS L Adag jall da i) drpall pe @il5n by 0518 353 (14)d
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BCINMR 58 pmalalinall (go5ill 0l Ciulal lalisV) b (3) Jsos

Ly ddagijall
13 12 0]
|, s R
O5N C N 7
15 16 | |
H H 3 b
- el ~ LY . el ~ L3y
Qs8I 3)3 o8 Q508 8)0 a8
6 (ppm) 6 (ppm)
3¢5¢12¢16 132.371 10 162.121
26 129.650 14 149.805
1 129.584 7 148.240
13 <15 124.116 11 139.445
- - 4 133.808

i) Culsiaal) Ak sl

:[COLYCI,] callyssl) sina 4k dualps —1
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(E)-N'-(4-bromobenzylidene)-4-nitrobenzohydrazide

0
OZN—OC\ N THF
N~ =0 Br  + CoCl, — 5
H H

3H

[CoLyCl,] sisall JSii 4401 raa sy Jalada :(3)

G O el FT-IR G 8 LD 1R syeall nt sY) Gl 1Yl

&) 33le 5=1589.06 cm ™ xic aliaial dliac 3sas Ly daiipall 5 iy S
S s2lally 5=3204.15 cm’” sie abaial dlac s (C=N) iyl Lalia)
(N-H) 2oyl Lol

100

N

C=0:1625.7cm™

T

70

N-H:3204.15cm™"

GO~

C=N:1589.06cm~ &—

a0 L | L | l L | L
4000 3000 2000 1000 400

Wavenumber [cm-1]

[CoLyCl,] s=all FT-IR ks :(9) J<i)
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shaall ¢ hpenll cin Cada 8 claUaia¥) o (4) Jsaad) cpus

H H
O,N ﬁ—N—N—_—C Br

CI/CO Cl
C=N C=0 N-H Liagl) As gasal)
(8815al) Jalaiay)
1589.06 1625.7 3204.15 »
em !

:([CULYCI,] (uladll siea 4y Aufpa -2

(E)-N'-(4-bromobenzylidene)-4-nitrobenzohydrazide

I
02NOC\ N THF/ KOH
N™ c B CuCl _ >
L e B
H H

[CULYCl,] siadll (25 01 ey 3(4) Lalaia
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tAR ehaal) cand Lo s Cala Yl

lae asag Ly ddagall 5 elaill sl G Sieal) FT-IR (gl 8 LDl
Llacy (C=N) Al Llsial ) s35e §=1588.09 cm ™! xie (alsial
A(N-H) dayyl) Llkial ) 52501l §=3212.83 om ™! sie paliaial

100

a0

.

N-H:3212.83cm™

T

Sl C=0:1649.8cm~ |€—
C=N:1588.09cm™* /
1 1 1 1 I ! 1 1
Ji%DD 3000 2000 1000 400

“Wyavenumber [cm-1]

[CULYCI] sieall FT-IR ks :(10) J<al

OZNOC NH—N= OBr
I
u
\

@\C
/
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[INILY(NO3),] JSill dixa iy A3

(E)-N'-(4-bromobenzylidene)-4-nitrobenzohydrazide

ﬁ

O,N C N THF

N O o B
H H

ey SN oy O
| /
O
N|
AN
03N NO;

[NILY(NO3),] siaal) JS& 401 gy 1(5) babia
(AR elyenldl cont Lo 3l Cada 1Y

Llae 25a Ly Adagpa) 5 ISl sl G dinal) FT-IR sl 8 LDl
lac s (C=N) ik Llaial L)) 525l 9=1536.02cm ™" xie (aliaial
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100

T

N-H:3099.05cm™"

B0~

C=0: 1584.24cm™"

|

C=N: 1536.02cm™*

[NILY(NO3),] sisall FT-IR Cida :(11) J<al

Soxall ¢ )panl) at Cada 8 CillalaiaY) o (6) Jsaadl cpms

[NiLY(NO3)
O__:O
i
&;Ni
oN” No,
C=N C=0 N-H A0 6l Ae ganal)
'em™" dgal) balaiay)
1536.02 1584.24 3099.05 .

(L) Adaiyall & gant) cltinal) B cpamall dyead Al

S Playsdl e Ry 2nkall 0 S G apa il Ryl A (e Ayl i 28
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153 Gaea Ga (1Ml) 4} sl [CULYCL] sine s (0.1010) 381
2l Ll JSE oy Aol 32d 800°C daall i waa il 5 &5 Sl
.(0.013g) 4335 ¢S5 (CuO)

[CuLyCl,] —> (Cu) il el Gl

482.608 g —> 63.546 g

100 g —> Xg X=
13.1679
(Cu0) —— (Cu) sdolead) Al Clua
[CuLyCl,] 2>  79.45g — = 63.546 g
0.016 g —= Yg Y -
0.013g
0.101 g — 0.013 g 4 ghal) Al
100g — Y g Y =
12.871g

Y sl Cay G Glainal) 8L 8 el A Gl 23 ARkl iy
cldinal) 3 calaall Aylaad) Canalls dybail) )

90



sadl yaadaaa ] geagllae JW 2021 ale 10 2wl 43 Alaall  Cadf dadly Alre

D ltiaal L alaall duleally Al cil) (7) Jsaa

, e e RS N SR
el % (aall LS oY) % (anall
[CoLyCl,] 12.329 0.014 11.828
[CuLyCl;] 13.167 0.016 12.871
[NiLy(NO3),] 11.056 0.014 10.377

cbar o3 5 i A=(onalnh sesmd)=NT i(Ly) daiisall g bl 5 (1

Ll sy JSalls ulall sl (e JS ae Adadiyall 038 Ciltins g likaal) 23 (2

dagiyal) (pe JSI A el gpnal) ae il DU Al il il e ST 5 (3
Byanall Cilagxalls
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""A Study of Some Physical and Energetic
Properties of Diesel-Decanol-Ethanol-
Water Blend with Presence of New
Heterocyclic Nitramines As Additives "

Abstract

This research includes the study of some physical and energetic
properties such as viscosity, flash point, calorific value and
emulsification time to diesel-decanol-ethanol-water blend with
presence of some new combustion corroboratory nitramine organic
additives such as: (1-N-(1,2,2-tridodecanoate) ethenyl-3,5-dinitro-
1,3,5-triazacyclohexane),  (1-N-(1-octadecenoate-2,2-diethanoate)
ethenyl-3,5-dinitro-1,3,5-triazacyclohexane) as two  organic
derivatives of (1,3,5-trinitro-1,3,5-triazacyclohexane). It becomes
clear that the viscosity remains within the permissible range, the
flash point decreases due to the presence of alcohols, and the
calorific value decreases as a result of consuming heat in boiling
alcohols, nitramine additives and water, so the percentage of
carcinogenic gases decreases and the stability of the blend decreases
with the addition of water.

Key Wards: diesel, viscosity, flash point, calorific value,
emulsification time, nitramine, combustion corroboratory, nitramine
additives, carcinogenic gases.
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The Navier-Stokes (N-S) fluid in variable
tensor form in an arbitrary curvilinear
coordinate system

Prof. Mountajab Al-Hasan ' & Mays Hasan Ali *

Abstruct

The paper concerns the mathematical model of the homogeneous,
isotropic and incompressible hydrodynamical state governing the
Navier-Stokes fluid ,which was discussed by Navier and Stokes and
shortly called by (N-S). In the paper, we firstly present the
invariable tensorial form of the mathematical traditional and Lame
models of the homogeneous, isotropic and incompressible Navier-
Stokes (N-S) fluid.

The new thing in paper is discussing the variable form in an
arbitrary curvilinear coordinate system of the hydrodynamical state
of the tow traditional and Lame descriptions that governing the
hydrodynamical behavior of the Navier-Stokes (N-S), homoge-
neous , isotropic and incompressible fluid . Finally, we end the
paper by proposing tow problems for discussion.

" Professor At Department of Mathematics—Faculty of Science—Al-Baath University.
* Master Student At Department of Mathematics—Faculty of Science—Al-Baath University.

Key words: The Navier-Stokes (N-S) Fluid, The invariable and variable tensorial forms
of the traditional and Lame descriptions of the Navier-Stokes (N-S) hydrodynamical fluid.
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Al Lame caagly (gl (g)guilll caadl (77; ASI  Saidl  Slaay)
chagria yuallye 2955 Y )5 ouilatiall (N-S) Navier—Stokes aila 4Sualin 5 yuel)
A0 Gy degiall b Q Lol ey dikiall sad) Alal b Jidy
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Fuzzification Of A Support Vector
Machine Algorithm With Kernel
Chebyshev Orthogonal

Dr. Reema Al-Kamha Marah Qadoura

ABSTRACT

In this paper, we apply Fuzzy Logic on Support Vector Machine
Algorithm with Kernel Chebyshev Orthogonal. We associate inputs of
this algorithm with  membership functions to determine the
membership degree to each class. We also set membership function
parameters to work property with the fuzzy algorithm. We modify the
output of the algorithm to produce fuzzy membership values, as well

as the belonging degree of the input to one of the predefined classes.

We apply some fuzzy logic operations on the resultant fuzzy sets,
such as finding the intersection and the union of two sets. We also
find an Alpha —cut fuzzy set which allows us to cut a set of the inputs
satisfying the condition of the fuzzy belonging related to alpha. By
using fuzzy operations. we come up with organized and arranged
results within many groups that enable us accessing the required

information and extracting it easily.
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A &gl das ol Anbiall dgpaad) dady lld) e A IS iy
JLay) Jales (Confident Factor) Zall dale Lea oyl Laliil Gaulid (plale
Lailind DA e Lol (il Lalisl dy5mal) dad ls3 & (Trashy Factor)
e iiall O3l aae A dalledd Ayl [7] 228 L cpiladl Cplalall (e A
Qlsiall e Canall alat) Caddl V) acall g bk pand e liagin a5ay
(Fuzzy Support Victor Machine for Class Imbalance Learning)J)
s lgiseal s Aabad) Aygmal)l a8yl ABY cuhels (FSVM-CIL
celiaguall pulia J81 Ledand SVMY dua )i 6 Lealy)
&) caa -2

Candandi 3l G Y aeall 4ntie Ay ld cusal ) Gl e 8 Caags
Lo las ) JSLall Jad @l clgide  sluall Bhiall cillee ks c3elaiall
Bagasall Ciliadl) ol elal laie Ailaly L Lcaneaill 3 4 lsal) o2
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oSaill bzl alidl cillee (o Lol Uniind Jidl 753 el sUangll Jasay
< Alpha—cll e gana Laagls (yiic gana alaliiy ¢ LaialS duajloal) Cilajia
Aglal it e Talaie) cOAA) (0 de gana g Uil dpa) )il A1y Laa
rAadiiall Ciylail) aaf -3
[2] b aalaiall cilbagaall —1-3
a,b € R ;[a,b] Jadl Je saalaia fo, fi, o, fr Jlsdl) e gana (3558
et Lo @83 1) wx) (sl ol daally
b 0;i+j
L w(x). fi(x). fi(x) dx = { ez ;L7 €{1,...,n}
:[2] cosh Ay —2-3
ol Lo Ggin 13 s 13 Ja, b ) e s alla wx) & 5
By WAl (1
Lol nge w() (2
.VneN;x €la,b[: f: w(x) |x™|dx < +oo (3
:[2] Chebyshev Kernel iuiuuis 31gi-3-3
[—1,+1] Jadl e sadleic cilbagan el candnd clbags oy
g2l wx) = == s U
T,(x) = cos(n.arccosx) ;n=0 , —1<x<+1
n=0 = Ty(x) =cos(0.arccosx) =1
n=1 = T,(x) =cos(l.arccosx) = x
0 =arccosx = cosf =x (A algdl e BalaiaY L

= T,,(cos 8) = cos(n.H)
Tps1(cos8) = cos((n+ 1).6) = cosné .cosf —sinnd.sin 0} L

T,,_,(cos @) = cos((n — 1).9) = cosnf .cos O + sinnf .sin 0

Typ41(cos8) + T,_,(cos @) = 2 cosnb.cos b
COS O = X angaly
T1(x) + Ty (%) = 2T, (%). x
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st Gbagas o dayys Al AN 4l Al e Jgpanll 2y

To(x) =1

T,(x) =x
Thi1(x) = 2x T, (x) = Ty (x) ;n 21 (1D
(e Ls)aual\ Gl yall oy Glagas Al d.;\ e ABLall 534 e.\mﬁ

) 7 Al

D(x) = coTo(x) + ;T (x) + -+ C, T (x) ... (2)

B lalaall st 23y F(x) Dl gpaall Glapall i Slasas alagy
cgpoal Waall Jeas ) g, €4 e, O
il daleill ADLe 222005 8yaiine Laliil) de sana ()5S Ladic

O; n#m
en [ — T T d z £0
n,m | ——T,(x).T,(x)dx={ = ;n=m
1 ,—1_x2n m 2
m;n=m=20
:dﬂhaﬁuu\q;}ij
To(x). f(x) dx
f s To0)f
T;(x). f(x)dx;i= N
.[_1\/1—)6'2 f
edaiiall delaill ADe axatind Aliaiie Laliil) de gana ()5S Lodie
O; n#m
N
nm<N ;ZTn(xk).Tm(xk)z S in=m#0
N;n=m=20

: SIS D lalaal) Cand

1 N
= N;Z Ty (). ()

2 N
=N2Ti(xk).f(xk) i=1,..n
k=1

:[8] alpsal) (3haiall cililas (jiany
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JREIL x € X Jaaall dulicall dygaal) o laiy) dlls oSal
wX - [0,1]
XAl sl ﬁﬂ\dsdm‘é:d\ lldl de ganadll X s
JLs gl o Gl S Cipate i ol A dulacall sLa) Ay S5 o oSy
Al
:[8]ouinlada (yiesara halis (1

ST adl Ay 5 Ay alalis el Nivie Ay, Ay Gimluall i saaal) o

Hlas LegalS 3 olgine Aylun Ao gana
Hagn 2, (0 = min (1, (0, 1, (0)) . (3)

N
1

Ay Az

v

A nA4,
Adifle A iinlica e sena adal £(2) JR)
H[8]crnlods (oo gana glaial (2
wb Ay A glial oy Mo Ay, A, ofinluall (e el (K
Hlae LaglS (5n5 Ayl desane sl

Hayo 2, (0) = max (g1, (0), 12, (20)) o (4)

A AL U A,

1

CAdilie A il cyfie gaaa g Laial 1(3) JLa
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[9]:Alpha-cut s gaa (3
: sh LS Alpha—cut J) de saae Caysh ca €]0,1] s 2e a g
A={x;ux)=a} ..(5)

([4]5 talaial) Cindindn Blgd <uld SVM) 4 lsa —4

ol J8 e sl el Glia A aal e SVMA Lyl e
.[3] Fulin Dewang § Chun Sheng

xp Jaae JS Lopiia ) edlaad) Capuanl SVM A )lsa adidd
Sy e{-1L+1} b ol ) oy x; €R™i=1,..,1n &
by, =—1 Ala & (J¥) aall amy Jaall gl oy, = +1 Al
Ll degeme cupdiy dgeylsad)l asd L S Canall ety Ja)
Cuiadl) Ala b W adll canaill s 8 (g, y1), (82, ¥2), s (K Vi)
Lla de sane praatid CMAA e @i = O(x) 3l ol Gulay adll e
feh WS il

((D(xl): yl)! ((D(xz)» yZ)! ) ((D(xn) :yn)
Coaly Gl a0 8 Ll LAyl Lladl daph s 3l Ala Hlad)

dalaiall Candiandi 3lss Al pladinly [—1,1] Jlaal) e alaiily ghgm ) Lol
A daiie Ahy ST il Bal e WS LD e (2) ADMa) 4 Sl
Ageylsd Gyl Al Aalugy Jalaill adl) Joadll 4401 (4) IS maagy W[5] i

.&y\ (.s:ﬂ\ 4aha
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Lo

c M) aeall g e Capia A1 1(4) )

Jealdll oy Tl o Jeald Jumdl e Canill 8 SVMII daa e 3,86 i

P AU Capra ¢ 3l mlandly
wo(x;)+b=0 ; i=1,..,n .. (6)

(2) @) gi=1,..,m; x daaal Guk b s O(x;) G
Glajie Glo i led suid ol Ledaay ) i) assi Jao elang: wish
LESSBIS]

oals Osh ppinall gy Jeaill P e Gatinal Ll HW) pland) Ciiay
Jial e i) iy 13y pdinall US e F hanall iy ol (g Adlsall
Loty 258 (S xy Llal pns g Uad dsay Slielys (W, b) Al
 AUS il

yi(w.d)(xi)+b)21— € ;i=1,..,n
€,=0 ..(7)
P S i Al A4y Al U

n
1
min [lw? + cz e ..(8)
i=1
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Al Aleall 038 Jysad gy pall e A aiall Al 038 Ja Canaall e

rallisall \gilaly o, By mheY caplines gl Copar ade e

n
1
Lw,b,ex, ) =5 Iwll” +C ) &
n i=1 n

—Exi (yi(w.®(x;) +b) —1+¢;) — zﬁi €;

i=1
W, b, €; 3 dally GESY) Cay JiaY) Jall e Gl
n
OL(w, b, €,%, )
W= Y ) =0 (9)
n i=1
oL(w, b, €,x, )
— =—Z»<i yi =0 ..(10)
i=1
OL(w, b, €,%, B)
66- == C _Ki_ﬁi = 0 (11)
A

: SIS Allall mai (8) 4B 8 (11) 5(10) 5 (9) pmrsais

n 1 n n
max W (x) ZZ'XL' _EZ lei X; ¥i Yj K(xi »xj)
i=1

i=1 j=1
=1y ;=0 g il e
0<x;<C ,i=1,..,n . (12)

SIS ox, Z ailide laae elaa die [4] Mercer layd aladiu 2y

i=o [i(x).Ti(2) (13)
v1i—x.z

Al Gkt s Jao @l L) 2y L) )lall s Alage e oL@ 2y

4l sign

K(x,z) =

SLgn(WCD(x) + b) = ..(14)
U< 0=>y=-1 2t cauall oLl
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Al i) Al L das Ji 6l a2y 13,
Al daalgddl -5
1 alaial) Chudinda 3198 cild SVMIY 4 st unai—1-5
Cianald calpal) Caiall Jaaa JS o laii) dapo pasil dulica dad dilaaly Licd
ol LS ppail) Ll e gena

(q)(xl)l Y1, Sl); ((D(xz); yz; SZ); L ((D(xn) ) yn; Sn)
Lol il (6) Gingy Cuiinal Llil) oy 38l Jundl e i
t b LS (8) Alisal) o divie § Al

n
1
min [lw? + cESi e .. (15)
i=1

oS ahine AS b0

n
1
Lw, b, f) =S lIwli> + ¢ ) 5 e
i=1

—lei (yi(w.®(x)) +b) —1+¢;) — Zﬁi €

W, b, €; Jaanall G JwY) Jal ge caadll

n

OL(w, b,e,x, )
— = w —in Y ®Gx) =0 .. (16)
OL(w, b, €,%,B) n ™
WI ’E’ )
= = —in y; =0 .. (17)
L=
aL ;b; !D<!
(w a; B _ S.C—x;—B; =0 .. (18)
i

1Y) Allis 223 ¢(15) 4l 3 (18) 5(17) 5 (16) lidlall Liaysiys

n 1 n n
max W () =zb<i ) ZD(L' X; Yi Vi K(xi ,xj)
i=1 i=1 j=1
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i1 Y% =0 Lyl fpaa
0<x;,<S5C ,i=1,..,n .. (19)
Gaspe gm0 el el desd X I dlie e dad L )
Gaaily e Uadl) 5ylal 2 lias GlIA o ) B Aad e Gl Lide Cangly La
- S5 S oyl
el y  Juill zlilly (6) (e casmnall ml G Gyl oo € Uadd) 35ke (1
fob LS ol dalhadll
€= |(W.<D(x) + b) — y| ... (20)

A Uad syl < (20) 2 (16) Adlall (i sed

(2%‘ yi D(x;) . D(x;) + b) — Vi

i=1

€ =

iS5 (19) 5 (7) 4l (g 326yl :Kuhn-Tucker ;S5 s gy (2
: 1o gyl
(SC—-x)e=0:4w3 € =20 5 SC—-x=0
todilla Jaal Liag
el aaie st Al sV sle=0 10<x<SC W
adaiill o Canaill Alad aase>0 1 SC=x GISC—x=0 4
c 058 adhipn X dua L Glaledl Lall e o
(W, b)J agls Jial e cand) callay e Cageail) dlls alay of Tl BSH
tdga ledd) sl b —2-5
w Jial ol (1
Ofiadd X, ¢ dalin N clasgang 1 Bidl dadl) aag w Jial (e Caanll

Z. s

(X dgda Yl
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ragaall O Yy # Yy ol eniline Cpiia (e 0y ¢ OIS 1Y e
low = max(0,x,—x;)
high = min(C(S, — S1) , C(S, — S1) +X,—X4)

pgall Ky =y, gl ccanall (il ge X, g OIS 1Y e
low = max(0 ,%,+x;— C(S, + 5;))
high = min(C(S, + S;) ,X,+1X,)
1< q,0<5 el Aadl) alay) st
N =2 0(x). Dlxz) — Olxq). D(xy) — O(x). Ox;)

€, — €
X, = — D<2_|_yz( 1~ €)
n
high ;if  high =2,
X clippea= § Xz ;Uf  low <X,< high

low ;if x,< low

X=X+ Y1-YZ(D<2_D<2 clipped)
W obna Jull ol el dal) alagly X 293 Jasiay Lad 13Sa

;b J Bl Al e Gl (2

il e €, €, sUad¥) aa b ad (e uiilide Gutiesd by, by 23U
1S3 (16) 5 (6) e WD,
by =b— €, X1 )1 D(x1). P(x;) —X5 ¥, D(x). D(x3)

b, = b — €, —X; y; O(x1). D(xp) —%; Y, P(x3). D(x3)
b, ;if 0<x;<CS;
b, ;if 0<x,<CS,

b, + b,
> other than
A Al Gt s je (LB W5 b e lavsll Jana 22y
Jaadl Caia Ll mind (14) A 4le G yaa Jaae ol loay
B s ey ccaiall s Y dpluall oLl dad a5 S dedl) ) ALyl
Aglas Aygeme La e el i) Al ) Jasadl Lisa

bl (ghiall alblee gudi -3-5

b =
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Gl o G (Jade gl A o deant ) Adee e oY) 2
Caiall Jaadl slail jlaie oo e Apluca fygeae Aad ) ALYl Jiodl)
e Gua dlesens ) daa))lall Glade asdly Gl I 8 L bl
chaugiall oLy cld EBAAAllg ¢ gsfll oLt ) iy AN G aadl o LaiiY)
leall Gl llee @b WS ey cCapeuall clatiV) @l edlanall
sl el il Glesanall Lo (4) 5(3) ADa) (e pbaliilly ¢ laal S
Gilajie g dolaill Ly 3100 luzall Bhaid) cillee Jid . Cagmaally Jasssialls
ST Ay Lna Jalailly ilial) wlati (e LSl Aaa)y)sal)
tAdamal) A leAdl gaxe Jlia
Lid Cua ([10] (LIBSVM) cililll g 25ise o Ll Ao gane 330 L
LAY Ayl A5l oyl Asjal Y i sana ) de ganall
sl Ads ja 31\
iazs Jaal datl (27, 20) Jich G ) lsal i by JE Jsaall G
t(aall) Al y
Aarall ey Hleall cupyaill iy Ao sana (1) sl

il ity X, X, y
1 —0.725275 —0.438596 -1
2 —0.824176 —0.48538 -1
3 0.472527 —0.0643275 -1
4 0.362637 0.789474 -1
5 —0.692308 0.836257 -1
6 0.153846 0.274854 -1
7 0.10989 —0.929825 -1
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8 —0.032967 —0.00584795 -1
9 —0.747253 —0.602339 -1
10 —0.582418 0.847953 -1
11 0.747253 0.894737 -1
12 0.692308 —0.824561 +1
13 0.769231 —0.321637 +1
14 —0.21978 —0.263158 +1
15 0.318681 0.54386 +1
16 0.318681 0.672515 +1
17 0.549451 ,0.590643 +1
18 0.0989011 —0.309942 +1
19 0.912088 —0.730994 +1
20 0.78022 —0.918129 +1

POl Ofie geaa el mill) Caiall ) SO o L) A il
O LS Gusle A a1 X - [0,1] Js¥) Canall oLyl Al (1
DAl et o5) JSal

Y1

u, =et
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-1

LJsY) Caiall dglal) sluall ¢ Lyl 5(5) Ja
o S posle As as e, 1 X > [0,1] &l Caall cLasy) ala (2
ALl axi o(6) JSAl

x—0.2072 )2

= e_( 0.08234
MJ/—1

1

L AU Caiall A glall bl o Lasy) Als 1(6) JSa)
DAl (2) 4B e Al Al e il i Shagas aag
teb WS i) bl Ao gana o Jianid
((D(x1); Yo 51): ((I)(xz), Y2, 52): ey ((D(xn) » Yno Sn)
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(2) Bl Gi=1,..,m5x Jaaal Gul gl s O(x;) s
d=1,..,n; x A aua ty;
d=1,..,n; y Gall N Jaadl Sluall o La) e S
w.®(x) + b =0 3l claw Jidl e il a0
duai ia (18),(17), (16) c¥olea) aasis aiiiiy zie¥ Ay JR
sagiul Al

n
1
max W (1x) =z 522 X; Vi Yj K(xi,xj)

i=1 i=1j=

- (13) ) o ypusna 3l K (2, X;) Cam

s galing ol Lk Gl cilibeadl o3 Ja Jal a asmils zalipd 7l
Dty Tl (e Al Bl X e (7)) JSED L Bl X e e Llasd
) gial ol o Laiy)

Support Vector | label |  alpha | fuzzy
(-0.725275, -0.438596] | -1.0 | 0.4072276561 | [2.0060239421798741E-56 | 1.928041285717221E-27)
(0.472527, -0.0643275] | -1.0 | 14.6217602468 | [3.094070735784817E-5 | 1.893657455679532E-5]
[0.153846, 0.274854] | -1.0 | 24.5865156211 | [0.6571338942196572 , 0.5091077826811874)
(0.692308, -0.824561] | 1.0 [ 0.24%8421856 | [1.23004907625154828-4 | 2.7616046533341806E-10]
(-0.21978, -0.263158] | 1.0 | 9.6897717542 | [0.07139899574812816 , 0.03328651100464785]
(0.549451, 0.590643] | 1.0 | 1.1983998018 | [0.0056239253733751 , (0.002080285358971819]
(0.76022, -0.918129] | 1.0 [ 0.3009974522 | [6.946166502935486E-6 , 2.5697020406527406E-12]

il Ldial luall o L) laiay Lol (e ] Bl X e 1(7) JSAI
Al el 3

tb LS e hyw Jil e Ulas,
w ‘ b

< —2663.269679631,591.119600656 > ‘ —974.518184124669
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Ll galiny (8 Fpa sl (e gl laal) Caiasil Al (8) JSE ey

¥ Support Vector Machines (01) - w/ SMO (Sequential Minimal Optimization) & L:- =l g

i

1)

® Pointl Point 2

- — |
Malad) aliny 8 oluall Cagail) Allas Lalail) g5 2(8) JSal

el Ghial) Clles (Guk

tle sane EOG () dae))lsad) Gla i auds

0.7, 1] Jlaadl b sl oLVl desana :H (1

0.4, 0.8] Jladll & Jaussiall LV} de sana :M (2

10,0.4] dad) & Casmall oLl desana :L (3
tAL e gend) e liliand (llall zaliy aladinly Gue) sl il apudly Lidd
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I={ [-0.725275 -0.438596]
[-0.624176 —-0D.48538]
[0.472527 -0.0643275]
[0.362637 0.789474]
[-0.692308 0.836257]
[0.10989 -0.929825]
[-0.032967 —-0.00584795]
[-0.747253 —0.602339]
[-0.582418 0.847953]
[0.747253 0.894737]
[0.692308 -0.824561]
[0.769231 -0.321637]
[-0.21978 -0.263158]
[0.318681 0.54386]
[0.318681 0.672515]
[0.549451 0.590643]
[0.912088 -0.730994]
[0.768022 -0.918129]

}

M={ [0.153846 0.274854] }

H={ }

Aalal iy ala3inls L s M 5 H il ganal) G £(9) JSE
Sle (4)5(3) Blall o Sl Bhaiall b alaliilly ¢ WiaY) Gllee Gok
Al Cile ganal

o B el wlatinly Hog M yic sanall adaliiy g Laia) ciluas Lids
ol LS bl sl ¢ 8al)

M unicn H={ [0.15384& 0.274854] }

M intersection H={ }
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Al iy pladinli H 5 M e ganal) alaliis o Lial (a £(10) JS)
(5) 2Bl e lilad) =alisy alaainly Alpha—cutll de gase Ciluny Lidd LS
A bl e Wlasd @ = 0.5 dad Cusy

alpha-cut=0_5 ,

alpha-cut set={ [0_.15384& 0_2Z74554] }

Al iy 8 a = 0.5 Cusy Alpha—cutd) de gana (s £(11) JS)
: LAY A e s Lalh
Cilily LAl A ol Aaje olgil 3 duaplal) Jas daaa (e SHY
A0 Lala) de gana uiasl L (14) Al DA (e 3aaa
e {{0.153846,0.274854}, {—1}}
D h smlal) galip) & LAY il

* to clas3aify new point x & ¥ (or exXit):

0.153848 O_274854

class : -1|fu=z=y [0_£5713358394Z2138572 0_5081077828811874]
thise i3z wvalue from alpha-cut

thise is walue from set M

thise iz walue from set M uniocn H

Alayl M deganall any —1 Canall o daill sda o gl s
<y Alpha—Cut icseadl i lgl LS dgluall dyamell dedl )

M U H ic el
o {{-0.373626,0.450292},{—1}}

HEY.Y LF}J»:\AJ\ @Qtl)..\n Lﬁ oY) C_vb

¥ to classify new point x & y {or exit):

-0.373ede 0.450292

class  -l|fuzzy [2.4547323371302280E-22 1.639337356325147E-4]
thise i3 walue from set L
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Y ALY (L degenall ity (—1 Cinall ann Adaa sda off il o
bl 4y peanl) daidl
e {{—0.0989011,-0.461988},{ 1}}
P asmlall malipll 3 HLaaY) il

¥ to classify nmew point x & ¢y (or exit):
-0.0383011 -0.421338
class - 1|fuzzy [0-35953444481031141 2.919505421711179E-4]

thize iz walue from set L

Y ALY (L e ganall amis 1 caiall oan il oda of bl o
gl 4 sanl) Lol
1 lgiddliag pailill) -6

daim sl Ll de gana o Candinni 3153 13 SVMI da)jlsa GGulaiy L
A Copal) Ll e gama e Ulasi (1) Jpaall b

(@(x1), y1), (@(x), ¥2), e, (@) , )

A Ui DA e w. P(x) + b = 0 3l Jil) mzhadl ge Eadly a8

Al Alladll Juas s Futiall @Y alae slagls 48155 ey

n 1 n n
max W (1x) :zxi _EEZKi X; Vi Yj K(x; ,xj)
i=1

i=1j=1
X e o lilass Abbedl s38 s Jal o asssladl malipd) (uii Ledii
. Sl
Support Wector | lakel | alpha
[-0.€32208, 0O_8%&257] | -1.0 | 0O_-.5308123438594
[O_747253, 0_.834737] | -1.0 | 0.091880510%
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