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13. Journal of Experiential Education, http://www.aee.org/publications/jee

14.
15.

National Society for Experiential Education, http://www.nsee.org/
Neill, J. (2010y. Experiential learning cycles: Overview of 9 experiential
learning cycle models. http://www.wilderdom.com/experiential/elc/

W gledl bl = 91



16.

17.
18.

19.

ExperientialLearningCycle.htm
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(Tl,m) € Kl XKZ C N X NWlth 62([{1) == 1, 62(1{2) == 1,

sty—ord Ssty—ord

(xnm’ Ynm) —_— (x' y) and (pnm' Qnm) —_— (p: CI) .Then

sty—ord
(unm: an) EEE— (u, W) .

Proof: By assumption, there exist double sequence (fnm, gnm)and(hnm, Tnm) ' such that
Frim Y55 0V gpm 158 0) and (A, 458 0V 75, 15 0) and |, and two sets

(Ll X Lz), (M1 X Mz) € N X N with 62([:1 X L2) = (52(M1 X Mz) = (1,1) such that

[Xnm = XV [Yum — Y| £ (fam V gnm) and (fn 4 0V gppy L 0) along the set
(L1 X Ly),

and

1Drm — %I V | @nm — V| < (hpm V 1) and (B, L 0V 15,5, L 0) along the set
(M1 X M3) .

Thus, we can write

|unm - Xl \% |an - Y| < (fnm + hnm) v (gnm + rnm)
foreachn€ Ly NnM; NnK; ,m €L, n M, NK,, where §,(L; N M; N K{)1,
6,(L, N M, N K,) =1 . Hence we get

82{n,m € N: |up,;, — x| anm+hnm}V52{n:m€N:|an_y| Sgnm'l'rnm}= 1vi1

where (fum + Ram) 155 0, (Gnm + Tm) 15¢ 0 by Theorem 4 (ii). This shows that

sty—ord
(unm' an) _— (u: W) .
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L stp—ord sty—ord
Similarly, we get Xppm A Upm —— X AU, Yy AWy ——> VAW ..

(iv) Let(xXpm, Yum) be a double sequence in E X E such that

sty—ord
o Youm) = (x,y) .To prove the first assertion, we need to show that

+ " sty—ord + o+ . .
(s Yam) —— (x™,¥™) . To see this, consider the set

{n’m EN: |xnm - xl < pnm} v {nlm € N: |ynm - }/| < qnm} , Where
Prm 4 0) V (G 1 0) and

8,{n,m € N:|xp, — x| < Pt V 8,{n,m € N: |y — ¥| < @} = 1V 1. We can write

{nvaN: |xnm_x| Spnm}v{n:m EN: |ynm_y| < qnm}

c {n,m € N:lxrtm_x+| Spnm}v{nrm EN: |y1-1+m_y+| < qnm}'

¢ —ord _ __ Sty—ord _
whichshowsthat(x,, y;i,) N (x*,y*),similarly,weobtain (nm> Ynm) > (x7,y7).

Finally, using the arguments just a bove and considering the inclusion

{n € N:|xpm — x| < ppm} VM € N:|yum — y1 < @pm}

c {n € N:“xnml - |x|| Spnm]’v‘["n EN: ||Ynm| - |J’|| Spnm}

st st sty—ord
where (Dpm 155 0) V (qnm 1°° 0) , we get (|xpm |, [Vm|) —— (x1, 1¥]) .

sty—ord
(v) Assume that (X, Ynm) = (x,y) and X, Vum = 0 for a.an.  In this case

we have X;m V Yiom = ((—xnm) v 0) v ((—ynm) v 0) = 0 fora.a.n.Now by (iv), we get

ty—ord

i Yoem) B (x7,¥y7), where (Xm V Ypm) =0, Thus,xVy = 0. since
t,—ord

(s Ynm) = (x,y) and (% — W) V (Pum — W) = 0 for a.a.n, we have

—ord
Conm — 1) V O — W) 225 (x —w) V (y — w) by part (ii)and thus (x — 1) V

(y—w)=0,ie.,xVy=uvw.&

Theorem 7: Let E X E' be a Riesz space; (trms Y, (Unm, Wnm) and (Prm, qnn) be

doublesequenceinE X E suchthat Conm V Yam) < (Unn V W) < (Pum V Gum) forall
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{(n,m € N:|Xppm — X + Upgy — | % Prm + T}
V{n,meN: Yum =V + Wam — W| < @um + T}

c [{nEN:lxnm_xl <‘tpnm}u{nEN: |unm_u| <‘trnm}]v[{mEN:')’nm_yl q:Qnm}
U{m € N:|wpm — w| < ]

Thus, we get

O2{n,m € N:|(Xpm + Upm) — (X + U)| < P + Tm}

V&,{n,m € N:|(Ynm + Wnm) — (y + W)| < @ + T} = 0

where (Pnm + Tam) 155 0V (Grm + Tim) 158 0 by Theorem 4(i). This show sthat

sty—ord stp—ord
(xnm + unm) — (x + u) and (ynm + an) — (y + W) .

(iii) By statistical order continuity of the lattice operations, we mean that

sty—ord sty—ord sty—ord
—>XVU,Yym VW ——>Y VW and Xom NUpm ——> X AU,
sty—ord

sty—ord
Ym A Wpm ——— Y Aw , whenever (Xm, Vnm) —— (x,y) and

xnm V unm

sty—ord

(Unm> Wnim) (u, w). The first assertion follows from the arguments of (ii) and the

relation

(N € N:|xpm Viupm — X VUl < Ppm + Tam} VIR E N Yum VWi — Y VW] < Grm + Tim}

c [{TlEN: |xnm_x| ‘tpnm}u{nEN: |unm_u| <’trnm}]

V[{mEN:lynm_Y| <tqnm} U {mEN:Ian_Wl <rr;m}]
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nm V Ynm) = (Upm V Wyy) fora.an, then (xVy) > (uvw).
Proof: (i) Let (Xnm Yam) be a  double sequence in g x f such that.

sty—ord sty—ord
o Ynm) —— (x,¥) and (Xpm, Yom) —— (4, W) .Then we can find double

sequence (pnmr Qnm) and (Tnmr rr;m) SuCh that (pnm J’St 0 v qnm l'St 0) such that and

sequence (Pnm> Grm) aNd (T, Trm) such that (P 458 0V g 158 0) and

Trum 58 0V 1 15T 0) ,and aset Ky X K, = {K; X K, = {(ny,my) < (ny,my) < ---} with
6,(K;) = 1,6,(K;) = 1 such that

|xnkm1- _x| \ |ynkmj _y| S @amdO0Vaum L 0),

|y = 6| V |y, = w| < G L OV L 0)
Thus, we get
0 < lx —ul VIy = wl < |xnum; — x| + [Xnem, + | V [Vngm; = 3| + |V, + W
< Prm + Tm) V (@nm + Tim)

for every k,j € N , which shows that (X Vy) = (u v w).

Ssty,—ord
(ii) Let(Xnm> Ynm) be adouble sequence in E X E such that (Xnm» Ynm) — (%, ¥) and

R P Stz_ord (unml an)
@, B € R Thenitis clear that (@Xnm, BYnm) — (ax, BY) Now let be

stp,—ord
a double sequence in F x E such that (unm, an) _— (u; W) . Then there exist double

st st
sequence (an, qnm) and (T'nm, T,{m) such that (pnm Frov nm d 0) with the
properties that

62{n'm EN: |xnm — x| <pnm}V62{n:m EN: |ynm_y| * qnm} =0

and
6,{n,m € N: |upym — u| < 1}V o{n,m € N:|\w,,, —w| £ 15} =0

On the other hand, we have
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Proof: The first part is clear from definition 7.
Conversely,

orua
Suppose that  (Xpm V Ynm) = (Unm V Wpp) fora.anand (U, V wym) — (X V).

There exists a double sequence (P> Gnm)such that (Prm L OV G 1 0)

(hence (Ppm 455 0V G 158 0) and |(y, — %) V Wim — V)| < Pnm V Guam) for - every
n,m € N Thus, we can write

n=stm=rilxym —xl£ppmtvim=rn <t lypm — ¥l £ gum} <

[nstm<rixgm umtu{n<tm<<r:|xym — x| €£Pum}t]l V

fm=rn=s=tyum #FwmlV{im=rn=<tlywm— ¥l £ gnm}l .. (D

d
Since (U, V Wrm) g (x V y) ., the latter set on the right side of (1) is empty. Hence we
have

1 . 1
gl:r%ml{n stmsr: |xnm — x| $pnm}l V:lg%ml{m =rns<st |ynm _yl * QHm}l

1 1
< ggrgml{n <t,m <1 X, F Unm ) V}Lngoﬁl{m Srn <t Xgm F Womdl -

r—o00 t—oo
Thus,
82{n € N:|xpm — x| < Pum} V 82{m € N:|ym — ¥ < g} =0, ie.,
sty—ord
Conmy Ynm) — > (%, y) .#
Theorem 6: Let £ X E' be a Riesz space, we have the following:
(i) The statistical order limit is uniquely determined.

(i1) The statistical order limit is linear.

(iii) The lattice operators and are statistical order continuous.

(iv) The mapping defined onE X E by (x,y) - (x*,y%) , (x,y) = (x~,y)and(x,¥) = (|x[, |y])
are statistically order continuous.

stp—ord
() If (Xnm» Ynm) is a double sequence in E X E such that (X, Yim) - (x,y)and
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, is decreasing where
write0 < (p5152 v qs152) < (xslsZ Lo)v (y5152 1 0) and (pslsz’ Gsys is  decreasing. Hence
(p5152 1’ 0) v (qslsz l 0) , which (pnm J’St 0) v (qnm lst 0)

(Pnm> Gnm) is smi. Then there exists asetTy; X T, = {(t1,t]) < (ty, t5) < -} C

shows that Now let us assume that

N x N with §,(T; X T,) = (1,1) such that (ptnt;n, qtnt;n) is increasing. Then we have

G0,(KyNTyNMy) =1,85,(K;NT, N M) =1and 0 < (pj;sVq;j) < @amV qnm) <
Xpm ¥ OV yum L 0) foreveryjne (KyNT) NM;,j',me (K, NT,) N M,

with j, j' < n,m. Thus, pum V @um = 0 forevery n € (K; NT;) N M; and

m € (K, N T,) N M, , which shows that p,.;, V gnm = 0 foraan. &

Statistical monotone convergence of double sequence is a particular case of a more general
convergence, namly, the statistical order convergence of a double sequence which we introduce

as follows.

Definition 8: Let £ X E be a Riesz space.A double sequence (Xnm» Ynm) inE X E s

statistically order convergent of double sequence to X,y € E provided that there exists a double

sequence (Unm» Wnm) such that (Unm 4 OV Wi L 0) and set

|Ctnm = %)V O = ¥) = %V Y| < (Ungn V W) for every (n,m) € Ky X K; .

In this case, we have

O,{n,m € N: |xpm = x| £ Upm} V 8.{m,n € N: |ypm = V| £ Wy} = 0, and we

t,—ord
write (Xpm, Yum) = (x,y) .We call (x,y) the statistical order limit of (X, Ynm) -

Theorem 5: Let £ X E' bea Riesz space and (Xnm Ynm) be a double sequence in EXE.

Then (Xnms Ynm) is statistically order convergent to (%,y) €EXE ifand only if, there is

another double sequence (Unm V Why) such that (X V Ym) = (Unm V Whan) for

a.a.n and which is order convergent to the same limit (x,y).
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and (Xl]_l;c + uljl;() \ (yl]l,,( + lel;() Z 0 for eVGI‘y k,_] € N Let (u, W) lower bound of

thisdoublesequencesuchthat (u \Y W) # 0.Then for (l Vv l’) < (l] \Y l;() , where | € Kl nL1 R

l" € K;NL, is fixed , j,k € N, we have
uvw < (xl]_l’rc + uz,-z,’c) % (yljl,’( + lelllc) < (xr + uljl;c) vVt szz,’()

and thus

uvw< inf (x”r + uz,-z,’c) VvV inf (y”r + lel;c) =x Vyu .
J,KEN J,KEN

The last statement holds for every [ € K;NL; ,I" € K,NL,, and hence

uvw<  inf (xp)Vv o oinf (yu)=0.
LU'eK NL, LU'eK,NL,

Thus

]l,:le]jv (xl,-l,'c + uljlllc) \% ;ll?e]jv (yljl}rc + lell'c) , which shows that

(Genm + Unm) Lot 0)) V (m + Wom) Lse 0)) .Thus

((xnm» ynm) + (unm; an)) J’st (9, 9) )

(i1) By hypothesis, there exist two sets

Li XL, ={([,,[)) < (,l5) <} cNXN
My x My = {(t;,11) < (tz,12) <} cNXN
such that 52(L1 X Lz) = 62(M1 X Mz) = (1,1) ’

(infn,mEN xp00 Vi men ylnl;n) = 0is decreasing and (Peprms Denrm) is
decreasing. Now let us consider the set S1 X 85 = (Ky X K3) N (Ly X Ly) N (My X My)
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(xnk1mj1' Ynklmjl) such that (xnklmjl v ynklmjl) = (xtkrj v Ytkrj) 2 (u \ W)
for some k,j € N . Continuing in this way, we can construct a double subsequnce
: {(xnklmj1’ Ynklmjl); (xnkzmjzp Ynkzmjz), } of (xnkmj' ynkmj) such that

(u,w) is a lower bound of(xnklmjp:%lklmjp). Since (Xpm 4 X))V Wnm L YY)

sthe infimum of .(xnklm]-ernklmjp)l,peN every double subsequnce of s (x, )
Hence we get(uVw)<(xVy). Since is (u,w)arbitrary, it follows that

infk,jEN (xtk‘l"jl ytkT'j) = (xl Y) &
Theorem 4: (i) If (X st 0) V Vnun st 0) and (U Lt 0) V (Win st
((xnm + unm) lSt 0)) V ((ynm + an) lSt O)) .

(i) If there exists a set K; XK, ={(ny,my) <(nymy)<--}cNXN
such  that 8(Ky X K3) = (1,1),0 < (Pum V Gnm) < (Xnm V Yum) for - every
(mm) €Ky XKy, | (Xpm st 00V Wy Yot 0) and (Pnms Gnm) is smd, then

(pnm ‘l'St O) \% (Qnm ‘LSt 0) If (pnmr qnm) is smi, then pnm VvV qnm = 0 for a. a.n.
for a. a.n.

Proof: (i) Let (Xpm st 0) V (Uum s¢ 0) and (uppm Lse 0) V (Whyp se 0) . Then

there exists a set

Ky XK, ={(ny,my) < (ny,m,) <---}c N x N such that 6(K; X K,) = (1,1),

(infk,jEN Xnjmy = 0) v (infk,jEN Injmy = O) and (xnjmkf ynjmk)

is decreasing. There also

exists a set Ll X LZ = {(tl,rl) < (tz,rz) < "'} CcNXN SUCh that (Ll X Lz) = (1,1) ,

(infk,jEN un]-mk = 0) v (infk,jEN Wn]-mk = 0) and (unjmkrwnjmk) . .
isdecreasing. Now let

us consider the set

K1 nln = {l»u < lq < "'1 . K’)nlm = {l: < lrla < "‘]‘Where 6(K1 n’A) = 1 .

8(K,NL,) = 1 .Hence the double sequence (xljl;c tu, n)V (yljlllc + lell’c) is decreasing
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6{(ny,my) < (ny,my) < -} =(1,1) and (xnkmj’ynkmj) is increasing, we have

SUPk,jen (xnkmjr Ynkmj) = (X, J’) .

Proof: We will prove the first part of the theorem. The other part can be proved

similarly. ~ Assume  that(X,, ds¢ X) V (Vum Lst ¥).- Then there exists a  set
K]_ X K2 = {(nl,ml) < (nz,mz) < "‘} C N X N such that (Kl X KZ) = (1'1)

(xnkmjr Ynkm]-) , is decreasing and infy jen (xnkmj: Ynkmj) =(xy).

Now let Li XLy, ={(t;,ry) < (ty, ) <} NXN such that

Kl X Kz * L1 X L2 : 62(L1 X LZ) = (1,1) and (xtkrj’ytkrj) is decreasing.
If there is not such a set Ly X L, ,, then there is nothing to prove. We will show that
infi jen (xtkrjr:)’tkrj) = (%,¥)  will show that nothing to prove.. First, we have

X -V ) <(xVv

( nm; V Ynm, (x V) foreveryk,j € N ,and the sets K1 X K3 and Ly X L,

are almost equal since 62(1{1 ﬂL1) =1, 52(K2(]L2) = 1 Now we can find an
(nk'mj) € K, x K, and (tlrrp) € Ly X Ly such that (nk ij) = (tl Vrp) )

, and thus :(xnkmj \V; ynkmj) = (xtzrp \Y; ytzrp)' Hence we have
(xt1r1 \ ytlrl) 2 (xtzrz \% ytz‘rz) 2 e 2 (xtlrp \ ytlrp)

= (xnkmj Vynkmj) 2 (x Vy)

This pair of indices is not unique, in fact, we can find infinitely many of them. Continuing
in this way, we get (xfkrj Vytkrj) = (X Vy) for every k,j € N . Hence
(x,y) €EE XE is a lower bound of the double subsequnce (thrj;ytkrj) . Now

suppose that there is another lower bound of (xtkrj'y tkrj) ,say (uw)€EXE

. Namely, let (xtkrj v Ytkrj) = (u v W) for every J €N . Then we can find an
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set Ky X Ky ={(ny,my) <(nzmy)<--}NXN guch that 6(K; X Kp) = (1,1)

and is increasing. Since

{(Tl, m) € Ky X Kp: Xpm V Ypm < Xn+1,m+1 V yn+1,m+1} c

{(n' m) € N X N: Xpm V Ypm < Xn+1,m+1 V yn+1,m+1} 5

we have 5{(71: m) € N X N: Xnm V Ynm £ Xnt1me1 V Yn+1,m+1} =0
(i1) This part is similar to (i).%

The converse implications in the above theorem do not hold in general.

Definition 7: Let E X E be a Riesz space and be a double sequence in EXE
If there exists a set K; X K, = {(n;,my) < (ny,my) <--}cNXN such that

82 (K1 X Kz) = (L1) , (Xnym» Ynyem;) ,isincreasingand 15}?1)\1 Cengemy» Yngem;) = (£, ¥),

for some (x,y) € EXE , then we writt Xnm TEXV Y TPy Similarly, if
lnf (xnkmj' Ynkmj) = (xi 3’);

(Xnymj» Yym;) is decreasing and j ey

then we write Xnm st XV Yom Yot V- X TS5 X VY TSPy or
Xnm st XV Ynm Ys¢ ¥, then (Xpm, Ynm) is  statistically monotone convergent  to
(x, ).

The following theorem states that the statistically monotone convergent double sequence has only
one limit.

Theorem 3: Let E X E be a Riesz space and Cenms Ynm) be a double sequence
in  EXE.If (Xnm bse )V Onm Yse ¥) . then for every double subsequnce

(xnkmj' Ynkmj) 6{(n11m1) < (nZImZ) < } = (1’1) and (xnkmj' ynkm])

such that
is  decreasing, we  have  infyjen (XnmjYnum;) = (x,y).  Similarly, if

Cnm 5 2) V Om ™ Y) ) then for every double subsequnce (xnkmj, ynkmj) such that
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In the following, we generalize the statistical continuity of a real function.

Definition5:Let X X X and Y X Y benormedlinearspaces.Amapping f: X X X - Y XY
is said to be statically continuous at a point (X, y) € X X X |if whenever If

st—norm st—norm

f(xnm'ynm) —)f(xr y) whenever (xnm' :Vnm) — (x: Y) . Iff is

statistically continuous at each point of a set M; X M, € X X X , then is f said to be
statistically continuous on M; X M, .

Definition 6: Suppose be a Riesz space. A double sequence in  E X E is statistically monotone
increasing (in short, smi) if there exists a set

K1 X K2 = {(Tll,ml) < (nz,mz) < "'} c NXN Such that 6(1{1 X Kz) = (1,1) and

(xnkmj:Ynkmj) is increasing. A statistically monotone decreasing (in short, smd) double

sequence is defined similarly. Incase, wewrite X, TSV Vi 150 and Xm LotV Yo st »
and , respectively. A smi or smd double sequence will be called a statistically monotononic
double sequence.

Theorem 1: Let E x E be a Riesz space and (xnm, ynm) be a double sequence in £ x E. Then

(Xnm> Yam) is statistically monotonic if and only if, there exists a monotonic double sequence

(Unims Wnm) such that Xnm V Ynm = Unm V Wrym foraa. n,m.

Theorem 2: Let E x E be a Riesz space and (Xnm> Ynm) be a double sequence in £ x E. Then
we have the following:

Xnm» . .
) If (s V) is smi, then

52{("—: m) € N X N: Xpm V Ypm * Xn+1m+1 V yn+1,m+1} =0
(i) If (Xnm> Yam) is smd, then

52{("-' m) €E N X N: Xpm V Ynm & Xn+1m+1 V yn+1,m+1} =0

Proof: (i) Let (Xnm> Ynm) be a smi double sequence in E X E  Then there exists a double
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order to (x; }’)i if there exists a double sequence (pnm, Clnm) 1 0 such that

|Xpm — x| V Iynm - yI < Pnm V Qum holds for all m,n .. In this case we will

write

ord
( Xpm> Ynm) — (x,y). Note Note that monotone convergence is a particular case of
convergence in order (order convergence).

Definition 3: Let Let K; X K, beaset of positive integers. The natural density of K; X K
is defined by

62(Ky X Kp) = lim (n, m)

{(, k) e Ky XKy j <n,k <m}

where [{(j, k) € K1 X K,:j < n,k < m}| denotes the number of elements of K, X K,
not exceeding 1, m. If 8§, (Ky X K5) . If exists, then §, (K, x K,)=1-62(K; X K3).,

K€ X K,° where is the complement of the set K; X K, in N X N .

If ( xnm: ynm) ( xnm' Ynm)

is a double sequence such that satisfies property P for all

N, M except a set of natural density zero, then we say that (Xnms Ym) satisfies property P for

almost all M, M and we abbreviate this by a.a.n.

Definition 4: Let (X X X,||(.,.)]]) be a normed linear space. A double sequence

i X
(xnm' ynm) n X XX inissaidtobestatically convergentinnormto Xy € X providedthatfor
(€162 Keye) = ((m) € N X N: [t = X1Vl — Y11 = € V s}
each theset =2 ' 1 Anm nm Z €1 VE
st—-norm

has double natural density zero. In this case, we will write (Xpm, Vm) ——— (X, ) -
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Statistical Order convergence of a double

sequence in Riesz spaces

Ali Hussein Battor * - Saja Fadhil Abed *

Abstract: In this paper, we give Proposal definitions and various results of statistical monotone
convergence and statistical order convergence in Riesz spaces for double sequence, and establish
some basic facts. We show that the statistical order convergence and the statistical convergence
in norm need not be equivalent in a normed Riesz space.

2010 Mathematics Subject Classification primary 46B42.

Keywords: Riesz space, statistical monotone convergence, statistical order convergence, statistical

convergence in norm.

Introduction: The concept of Riesz space (also called vector lattice) was first introduced by F.
Riesz in [2]. Since then many others have developed the subject. The first contributions to the
theory came from H. Freudenthal [3] and L. V. Kantorovich [4]. Most of the spaces encountered
in analysis are Riesz spaces. They play an important role in optimization, problems of Banach
spaces, measure theory and operator theory. They have also some applications in economics (see

(1D

One of the fundamental concepts in the study of Riesz spaces is the “order convergence”, which
leads to the concept of order continuity. The book by A. C. Zaanen [5] presents a good and
detailed investigation of this material. Order convergence will be the basic tool of our study.

The statistical convergence was first introduced by H. Steinhaus [6], as a generalization of
ordinary convergence for real sequences (see also [7]). Recently, Z. Ercan [8] introduced the
notion of statistically u-uniformly convergent sequence in a Riesz space, and thus handled the

statistical convergence and the order convergence together.

Definition 1: Let E X E be a (real) Riesz space, equipped with a norm ”( ’ -)”-.The norm
on EXE is called a Riesz norm if |f|v |w| < |g|V |u|inE x E in implies.

AV llw]l < llgll V ||u]|. Any Riesz space equipped with a Riesz norm is called a
normed Riesz space.

Definition 2: A double sequence (Xnm Yam) in EXE s said to converge in

*Department of Mathematics, College of Education for Girls University of Kufa, Najaf-Iraq
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+1,
Since f(2) € Zm,p”(a) B), we have

[oe)

z k[(k + Zp - 1) - ﬁ(k + Zap - 1)]®k(ﬂ'nurmrp)
p(p —1) + Bplp(1 - 2a) + 1]

ay < 1.
k=p

Note that (9.1) is satisfied if

ck[(k+2p—1) —wlk + 2ap — D0, A, u,m,p)  k[(k +2p—1)— Bk + 2ap — 1)]0, (A, u, m, p)
(k+c+p)l@-D+wplp(1-2a)+1]) ~ p— 1) + Bplp(1 - 2a) + 1]

s . . +Au )
Rewriting the inequality, we have F, c+p—1(z) € Zm,p (a, ) by solving for we ¢, have

= (clk+2p — DPP - 1) + Bplp(1 - 2a) + 1))
—-plp-Dk+c+p)lk+2p—1) =Bk +2ap—1)])
/((k+c+pplp —2a) + D[k +2p — 1) — Bk + 2ap — 1)]
+c(k +2ap — D — 1) + Bplp(1 — 2a) + 1])).

A simple computation show that is increasing Using this, the result follows. ]
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and this complete the proof. ]

9. Integral transform:

Theorem (12): Let the function f(z) defined by (1.2) is in the class Z;&,ﬂ(d, B). Then the

integral transform

1
Foip_1(2) = cfu”p_lf(uz)du, O<u<10<c< ™), (9.1)
0

is in the class Zjnﬁ,ﬂ((l, B), where

w=clk+2p—-D@P-1 +Pplp(1 - 2a) +1])
—plp—Dk+c+p)llk+2p—1) — Bk + 2ap — 1)]
/((k+c+pp((1 —2a) + D[k +2p — 1) — Bk + 2ap — 1)]
+c(k + 2ap — D(p(p — 1) + Bpp(1 — 2a) + 1])).

The result is sharp for the function f(z) given by

plp—1 + Bplp(1 — 2a) +1] "
p[p(3 - L1+ Za)) -1+ ,B](Dp(l,u,m,p) '

f2) =277+

Proof: Suppose

oo

1
f@) ==+ > @k,

is in the class Z;’lz‘)” (a, ,8) Then we have

Show that

[ee)

Z ck[(k+2p—1) — w(k + 2ap — 1)]0 (4, u,m,p)
(k+c+p)pl@—-1 +wp[p(l - 2a) +1])

akﬁl.
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L~ o N [P — 1) + P — 2a) + D]ws
(= —kZ:D(A)kfk (z) ==z p+k2:pk[(k+2p_1)_3(1‘_"2“7"_1)]¢k(a'“'m'p)2k-

Then

oo

Z (k[(k +2p—1) — B(k + 2ap — 1)]¢k(/1,u,m.p)>
pr(p — 1) + pplp(1 — 2a) + 1]

( p(p — 1) + Bplp(1 — 2a) + 1] )
x a)k

k=p

k[(k +2p — 1) — Bk — 2ap — D]Dr (A, u, m, p)

=Z(A)k=1—0)osl
k=p

+2,
By Theorem (1), we easily get fE Zm,pu(ai ) is of the form (1.2).

4,
Conversely, assume that f € Z:’n,p”(a, ﬁ ) Then by Theorem (1), we have

0 < p(p—1) + Bplp(1 - 2a) + 1]
“T k[ +2p —1) — Bk + 2ap — D], (4, u,m, p)

Setting
_k[(k+2p—1) — Bk + 2ap — 1)]0r (A 1, m,p)
W = ag, fork=>p
p(p— 1)+ pplp(1 - 2a) + 1]
and
wy=1- Wg-
Then

[oe]

f(2) = z wifr(z) = wofy + z wi fr(2),
k=p

k=0
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or if

[ee]

Z k(k — 0+ 2p)ay

=) |z|**P < 1. (7.6)

k=p

Since f € ZHL'”(O{, ), we have

m,p

i K[k +2p = 1) — Gk + 20p = DI imp)
<1

= p(p—1) + Bplp(1 — 2a) + 1]

Hence, (7.6) will be true if

k(k — 0 + 2p)
p(p —0)

- k[(k+2p—1) — Bk + 2ap — 1)]0, (4, u,m, p)
- p(p — 1) + Bplp(1 — 2a) + 1] '

|Z|k+p

or equivalently

>

2] < {(p — [k +2p—1) =Bk + 2ap — D]B, (4, u,m, p)}m "
- (k—=0+2p)[p(p—1) + Pp(p(1 — 2a) + 1)] '

which follows the result. [ ]

8. Extreme Points:

Theorem(11): Let f(z) = z7P and

p(p —1) + Bplp(1 — 2a) + 1] X

fi(z) =z"P + k[(k +2p—1)—p(k+ 2ap — 1)]@1((/1;#;"7-'29)2 '

4, . i .
Then f is in the class Z:n,pﬂ(a, B ) ifand only if it can expressed in the form

f(z) = Z wi fr (2),where (wk =0 andz wr =1o0r1l=wqy+ Z wk).
k=0 k=0 k=1

Proof: Let
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k—0+2p)
p—20

ki(k +2p —1) — B(k + 2ap — D@y (4, 4, m, p)

|z]**P < :
p(p—1) + Bplp(1 - 2a) +1]

or equivalently

ol < {(p — Dkl +2p — 1) — Bk + 2ap — D10 (A m,p)}ﬁ -
B (k=0+2p)p(p— 1) + Br(p(1 — 2a) + 1)] B

which follows the result. (]

Theorem(10): Let f e ZJ”L”((L B). Then f is p-valent meromorphic convex of order

m,p

0 (0 <0 <p) inthedisk |z| <7 =ry(4, u,mp,a, B,k 0), where 1,(4,u,m,p,a,B,k,0)

e[ OH oD =+ 2 D0k mm)}ﬁ i
n (k=0 +2p)lplp—1) + Bp(p(1 — 2a) + 1)] ’
= p. (7.4)

The result is sharp for the function given by (2.2).

Proof: It is sufficient to show that

2f" (@)
'@

+1+p‘£p—0, (7.5)

but

|21 @) + (0 + D' @) _ Zizpklk + p)a|z|**?
| f'(@) [ = p+E, kazle

Thus, (7.5) will be satisfied if

Ti=p k(k + p)ag|z|*?
P+ Xpsp kay |z]*+P
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(k—0+2p)[p(p — 1) + Bp(p(1 — 2c) + 1)]
= p. (7.1)

1
_ inf{(zo — Dk[(k+2p—1) — Bk + 2ap — DDk (4, 1, m,p)}m K

The result is sharp for the function given by (2.2).

Proof: It is sufficient to show that

Z]{(S) + p| =p—20, (7.2)
but
zf'(z) + pf(2) - Yiep(k + pag|z|*HP
[0) =TIy, aplzlFe

Thus, will be satisfied if

Y2, (k + p)ag|z|<+?
1T+ e, aplzl? =P

-9,

or if

> (k— 8 + 2p)ag
p—20

|z|F*P < 1. (7.3)
k=p

Since f € anﬁ',”(a, B), we have

oo

z k[(k+2p—1) — B(k + 2ap — 1)]0y (A, u,m, p)
p(p—1) + Bplp(1 — 2a) + 1]

ay <1
k=p

Since we have

Hence, (7.3) will true if
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This 7 Z;"n%”(a’ [3). This complete the proof. m

Theorem(8): The class Z;;l/lp“ (Ol, p ) is closed under convex linear combination.

— +A,u
Proof: Let the function fn(Z) (M = 1,2) defined by (6.1) be in the class Zm,p (@ B)- we
show the function

V() =1fi(2) + (1 -1fa(2), (0<s7<1),

+4,
is also in the class Zm,pu(alﬁ)' Since for 0 <7 <1,

1 < )
V(z) = - + Z [Tak,l + (1 - T)ak,z]z
ie=p

Then by Theorem(1), we have

Z k[(k +2p — 1) — B(k + 2ap — D]D, (A, u,m, p)[taw, + (1 — Dayz]
k=p

= TZ kl(k +2p —1) — B(k + 2ap — D]D; (AL, u,m,plag, + (1
k=p
—©) > klUe +2p — 1) — BUe + 2ap — DIBK(A, 1, m, Pl

k=p
=pl@—1 + pplp(1 — 2a) + 1].

+Au
Therefore by Theorem (1), , V' € Zm,p (a,B). =
7. Radii of Starlikeness and Convexity:
In the next theorems, we discuss the radii of starlikeness and convexity.

Theorem(9): Let f EZ:rnﬁ,“(a,ﬁ)-Then fis p-valent meromorphic starlike of order

0 (0 <0 <P) inthe disk |zl <r=n(4unmp,apBk3), where 71 (4, 1, m,p,a, B, k,d)
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n = 1,2, ..., ¢. Then the function V(Z) defined by

V(z) = Xnz1dnfn (2) and Xy dp = 1 (dy 2 0),

and

in the class Z (Cl ,3)

proof: By definition of V (), we have

£
1
V(z) = I E dn]Z_p+
n=1

(o)

£
akn Z

n=1

Since fn(2) are in the class Z (a B) forevery n = 1,2, ..o, ¥, we obtain

> Kl +2p = 1) = Bk +2ap = DIOK(, 11, D)t
k=p
<pl -1 +Bplp(1-2a) +1].

Forevery n = 1,2, ..., #. Hence we can see that

o £
Dkl +2p = 1) = Bk +2ap = D10 i m,p) IZ dnak.n\
k=p n=1

(o)

£
=> d, Z K[k + 2p — 1) — Bk + 2ap — D0k (A, 11, M, D) i

n=1

< [p( — D + pplp(1 — 20) + 11] Z dy
n=1

=pp—1 + pplp(1 — 2a) + 1].
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Theorem(6): Let the function fn(2) defined by (6.1) be in the class yr*#(q,p). For every
n = 1,2, ..., £. Then the function y(z) defined by

1 (oo}
V(Z)=Z—D+Ztkzk (ty =2 0,k,p €N,k = p),
k=n

also belongs to the class T (e, ), where

| =

t, =

Zak_n, k=pp+1,..).
n=1

A , .
Proof: Since fn(2) € Z;‘L,pu (a, B). Therefore from Theorem (1), we obtain

>kl +2p = 1) = Bk +2ap = DIOK( 17 D)t
k=p
<pl -1 +Bplp(1 - 2a) +1].

Foreveryn = 1,2, ..., €. Hence

D KICk+ 2 = 1) = Bk + 2ap = DIOLL 1w, m, P8
=p

=

[ee] 1 [ee]
= D kllk +2p = 1) = Bk + 2ap = DIO( s m, ) [;Z a]

k=p n=1
1 co oo}
7. (Z KICk +2p = 1) = Bk + 2ap = DI, p)ak,n> <p@-1
n=1 \k=p

+ Bplp(1 — 2a) + 1].

+2,
By Theorem (1), it follows that Ve Zm_pﬂ(a; B ). ]

+A,u
Theorem(7): Let the function fn(2) defined by (6.1) be in the class Zm,p (a,B) for every
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Z klay — bil <6,
k=p

which implies the coefficient inequality

N )
Dla-bl<=,  kzp).
= p

=p

Since g € Z-M ”(C{ ﬂ) Then by using Theorem (1)

i @ - 1)+ Blp(1 - 2a) +1] 5
& = WG -0 +200) — 1+ Blo,Ghiwm p)a, '
So that

‘LZ)_ 1| < Yk=plax — bl
9(z) 1+ 2y b

6p[p(3 -+ Za)) -1+ ﬁ]Q)p(A,u, m,pla,
“plp(3-B(1+20) -1+ 80,4, mpla, — [(p— 1) + (1 — 2a) + 1)]
=p-—o.

Hence by Definition (2) fe Z"‘M‘(a '3) for given by (5.3). This completes the proof.
mp

]
6. Closure Theorems:

In the next theorems, we obtain the closure theorems and convex linear combination.

Let the function fn(Z) n=12,..,%) be defined by

1 oo
fu(2) = 7 + z anz". (agn =0,k €N,k = p). (6.1)
k=p

116 Al-BAYAN STUDIES



Ns(f) = {g eEYtig(z)=2z"P+ Z byz* andz klax —bg]l <6,0<6

k=p k=p

< 1]. (5.1)

Particularly for the identity function e(z) = z7?, we have

Ns(e)=lgey+igz) =27+ Z bez" and Z k|by|
k=p k=p

<6t (5.2)

Definition (2): A function f € 2"‘ is said to be in the class 2;1/11';#(“, '3) if there exists

;/'11'0#(0(, B) such that

function g € ),

@,

<p-o, (zeUO0O<o<1).
9(z) P

4
Theorem(5): If g € Z:n,pu(a, ) and

3 6p[p(3 —B(1+ Za)) -1+ B]Q)p(/l, wm,p)ay
plp(3 - B +2a)) — 1+ B]6,(A, m,m p)a, — [(p — D) + Bp(1 - 2a) + D]

(5.3)

=p

then w;(g) c 554 B).

Proof: Let f € Ng (g) Then we find from (5.1) that

W Al-BAYAN STUDIES 117



This equivalently to

[(k+2p—1)— Bk + 2ap — D][p(p — 1) + pplp(1 — 2a) + 1]]
VO = T+ 2p — 1) — p(k + 2ap — Dl[pp — D + fplp( —2a) + 1]]

From (4.4), we get

p(p—1) + Bplp(1 - 2a) + 1]
Vb S 4 2p — D — Bk + 2ap — DI )

Thus it is enough to show that

p(p—1) + pplp(1 — 2a) + 1]
k[(k +2p — 1) — B(k + 2ap — D]Dx (4, 1, m, p)
[(k+2p—1) — Bk + 2ap — D][pp — 1) + pplp(1 — 2a) + 1]]
Tk +2p—1) - p(k + 2ap — D][pp — 1) + Bplp(1 — 2a) + 11|

Which simplifies to

©
IN
SIS

where

A= (k+2p—D[p(p—1) +pplp(1 — 2a) + 1]]°
—p( — D[k +2p—1) — Bk + 2ap — D]*@x (4, u,m,p),

and B = p(p(1 — 2a) + D[(k + 2p — 1) — Bk + 2ap — 1)]?0, (4, u,m, p) +
(k + 2ap — D[p(p — 1) + Bplp(1 — 2) + 1]]". .

and [
5. Neighborhoods:

Following the earlier works on neighborhoods of analytic functions by Goodman [2] and
Ruscheweyh [4], we begin by introducing here the d-neighborhood of a function of the form
(1.2) by means of the definition below:-
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where

(=S

p=<

)

S5

where 4 = (k +2p — D[p(p — 1) + Bplp(1 - 2a) + 1]]° = p(p - DIk +2p - 1) —
Bk + 2ap — D?0 (4, 1, m, p),

and B = p(p(1 — 2a) + D[(k +2p — 1) — B(k + 2ap — 1?0 (A, u,m,p) +
(k + 2ap = D[p(p — 1) + Bplp(1 - 20) + 1]].

. . A
Proof: Since are in the class Yy (@, 8), then

o

Z k[(k+2p —1) — B(k + 2ap — D]By (4, 1, m, p)
p(p—1) + Bplp(1 - 2a) + 1]

a <1, (41)
i=p

and

ik[(k+2p—1)—ﬁ(k+2ap—1)]¢k(/1'ﬂvmrp)b <1 (42)
k= L+ )

p(p— 1 + Bplp(1 - 2a) + 1]

k=p

We have to find the largest such that

<3}

Z k[(k+2p—1) — p(k + 2ap — )]0, (4, 1, m, p)
p(p—1) +pplp(1—2a) +1]

akbk <1. (43)
k=p

By Cauchy- Schwarz inequality, we get

[ee)

Z k[(k +2p — 1) — B(k + 2ap — 1Dy (4, 4, m, p)
p(p—1) + Bplp(1 - 2a) +1]

akbk <1 (4—4)
k=p

We want only to show that

k[(k +2p —1) — p(k + 2ap — 1)]@, (4, 4, m, p)

p(p—1) + pplp(1 — 2a) + 1]
< k[(k +2p —1) — Bk + 2ap — D)0y (4, u, m, p)

P -1+ pplp(l—2a) + 1] b

anbn
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(p—1)+Bp(1 - 2a) +1]
"PB=BA +20) -1+ 8]0,k p)

zP

f2) =

Proof: Notice that

plr(3 - (1 +2a)) — 1+ B]®, (4, . m, D) Z kay
k=p

< Dkl +2p = 1) = Blk + 2ap = DIO, (i m, Pl
k=p

spl -1 +pplp(1 - 2a) +1], (3.2)

from Theorem (1). This

If'(2)] = |-pz P + Z kayzkt
2 e~ 2 kel 2 1 ) e 2
k=p k=p
gt (p—1D + B —2a) +1] (3.3)
[p(3—[3(1+2a))—1+ﬁ]®k(/1,u,m,p)' '
Combining (3.2) and (3.3), we get the result. ]

4. Convolution property:

In the following theorem , we obtain the Convolution (or Hadamard product) of the functions and

in the class’ Zms(a, B).
Theorem(4): Let f and g € Yp(a, §) Then (f * g) € Tt (a,p) for
A
f(2) =+ Z

g(2) = —p
and

(fxg9)= _,,+ Z ayby 2%,

12

(=]

AI-BAYAN STUDIES -~



The result is sharp and attained

(p -1 +B[p(1-2a) +1] »
_p+ — — VAR
z?  plp(3—-B(1+2a)) — 1+ |0, u,m,p)

Proof: Let  Proof: Let f € 3. Then, we have

f(2) =

lf@l=

B
Z_P+ Z a,z*
k

=p

) o

< ! k< L P

<[+ Qe <[] +1er 3 o
k=p k=p

By Theorem (1), we get

i (p—1) +Blp(1 - 2a) +1]
ak S .
p[p(3 — (1 + 2a)) — 1+ B0, (A, u,m,p)

Tr—an

Thus
1 (p—1+plp(1-2a)+1]
<=+ P,
IF @I zP p[p(3 -1+ 20:)) -1+ ﬁ](Z)p(/Lu, m,p) 1zl
Also
1 <~ |l C
@I = || =D adalt = | 5| =121 ) a
k=p k=p
1 (-1 +Blp(A —2a) +1] 2P
T lzP p[p(3—[3(1+2a))—1+B](Z)p(/1,u,m,p) ’
and this completed the proof. ]
Theorem(3): Let Let f € 3} (a,p). Then
P (-1 +Bp1-2a) +1] p—1 ,
2P [p(3 = F(1 + 20)) — 1 + B8, (A 1, m, p) 2" < 7@
P (-1 +BlpA —2a) +1] 2P

=P T B pA+ 20) - 1+ 10, pmp)

with equality for the function
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2Dy, (z))"+2 iy 12(DRf@)

i) | )

Since Re(z) < |z| for all z (z € U*), we get

k(k +2p — 1) iy O (A, m, p) @z~ + p(—p + Dz P71 -
Ve T 2ap — D3, O i m Pz + pGp(—20) + Dz 71f P

We choose the value of on the real axis, so that- (O m pf @)" is real and letting  — 1~
(D f (@)’

Through real values, we obtain inequality (2.1). ]

Finally, sharpness follows if, we take

p(p— 1)+ pplp(1 — 2a) + 1] K
K[k +2p—1) — Blk + 2a — D18 (A u,m,p)

f2) =

Corollary(1): Let the function. f € Z-M“(a B). Then

p(p—1 + Bplp(1 - 2a) + 1]
ap < Jk > p.
k[(k+2p—1)— Bk + 2ap — )]0, (4, u,m,p)

3.Distortion Theorems:

Here, we introduce the growth and distortion theorems for the function inthe class 2 (0( B ).

A,
Theorem(2): Let the function f € Z+ H(a ﬁ) .Then.

| (= 1)+ Blp( — 2a) + 1] 2P < |f (@)

plp(3— B +2a)) — 1 + B0, (4 . m, p)
< |_| 4 (p—1)+plp(1 —2a) +1]
~zP p[p(3—,8(1+2a))—1+B](Z)p(/1,,u,m,p)

[z|?,]z| < 1.
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Theorem(1): Let f € ¥*. Then f € Z-M#(a B), if and only if

D Kkl +2p — 1) = Bk + 2ap — D10 i m, plax
k=p
=p -1 +Bplp(1 - 2a) +1], (2.1)

whereOSa<%,O<BS 1,p € N.
The result is sharp for the function

Flz )_i p(p—1) + Bplp(1 — 2a) + 1]
k[(k +2p —1) — B(k + 2ap — D]Dx (A, u, m, p)

zk, k = p. (2.2)

Proof: Suppose that the inequality (2.1) holds true and Then we have

f) =~ p(p—1 +pplp(1 - 2a) +1]

K[k +2p — 1) — Bk + 2ap — V)]0 (b mp) “k=p. (2.2)

Proof: Suppose that the inequality (2.1) holds true and |z| = 1. Then we have

|2 (D347 @) +2p (DEAF @) | - B |2 (DEEF @) + 200 (DX £ ()

=lp(—p+ Dz P +k(k+2p—1) Z D (A, 1w, m, p)agz"?*
k=p

=B [p(p(1 = 200)27P + k(k + 2ap = 1) ) B, plagzk
ke=p

< >kl +2p = 1) = Bk + 2ap = D10 (A i m, g — [p(p — 1
k=p
+Bp(p(1 - 2a) +1)] <0,

by hypothesis.

Hence, by maximum modulus principle, nodulus principle, f € 2“1“(@ B.

Conversely, suppose that f € Z““‘(a ). Then from (1.13), we have
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+
If the function fex is given by (1.1), from (1.7) and (1.8), we obtain

1 oo
D,’}{f;,f(z) == + Z DA, u,m,plaz®,(m € N, p € N,z € U*), (1.9)
k=p

where
DA pump)=[1+k+p)A—pu+ (k+p+ DAu]™. (1.10)

From (1.9) if follows that D;}l’; f(2) can be written in terms of convolution as

DyEF(2) = (f  h)(2), (1.11)
where
1 [00)
h(z) = - + 2 O (A, u, m, p)zk. (1.12)
k=p

Note that, the case and of the differential operator was introduced by Srivastava and Patel [5].

Making use of the differential operator plu

1 k
mpr We define a subclass of the function class Y * as

follows:

+4,
Definition(1): A function f € Y.* is said to be in the class Zm,p#(a; B), if it satisfies the
condition:
1z (D4 F(2)
P (Dhhf@)

12 (DR r@)" .

+ 2 a
P (Dihr (=)

2a (1.13)

for some a(O <a< %),,8(0 <pB<1) and z € U™
2.Coefficient bounds:

In the following theorem, we obtain the necessary and sufficient condition for the function

f € ¥ to be in the class Z;rn/}z',”(a, B).
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+
A function fex is said to be meromorphically -valent starlike of order ([1])if it is satisfying
the following condition:

122 _
—Re {5 ) }> a; (1.3)

fext

satisfying the following condition:

Similarly, a function is said to be meromorphically -valent convex of order if it is

—R {lzf”(z)+1}>a; 0<a<1;zeU). (1.4)

e
p f'(2)
+ +
For functions fex given by (1.2) and gEL given by
1 <.
g(z) = z_p+ Z byz*, (b, =0,p €N). (1.5)
k=p

We define the Hadamard product (or convolution) of f and g by

oo
1
()@ =+ ) awhz* = (g () (16)
k=p
Z+ ).,‘Ll.
For a function , in [3] defined the differential operator ~ "YP  as follows:

Dyt f(2) = f(2)

ZP+HLe)! P+ f(, ’
Dllzl:f(z) = Dr’}'/‘f(z) = AM%‘F (1 —M)¥+ (1-214wf(2), (1.7
and, in general
A,[.L _ A,H l,[l
Dy f(z) = D (DAE, f(2)), where 0 < ji < Aand m € N. (18)
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On a New Class of Meromorphic -valent Functions
Defined by Differential Operator

Waggas Galib Atshan* - Azhar Jawad Kadhim**

Abstract

In this paper, we introduce and study a new subclass Z:nlpﬂ(a,ﬁ ) of meromorphically

multivalent functions in punctured unit disk U™, which are defined by means of a new

differential operator. Here we attempt to give the various important properties of this new

+4, : . . . . .
subclass Zm,pu(a,ﬁ ), hke, like, coefficient estimates, convex set, growth and distortion

theorems, convolution property, closure theorems, neighborhoods of the class Z;)‘z’)”(a, ﬁ),

radii of starlikeness and convexity, extreme points and integral transform.

2015 Mathematics Subject Classification: Primary 30C45; Secondary 30C50

Keywords: Meromorphic Multivalent Function, Differential Operator, Convex Set, Distortion

Theorem, Neighborhoods, Radii of starlikeness, Extreme points, Integral transform.
Introduction

Let Y * denote the class of all meromorphic functions of the form:

1 < .
f@ =Z—p+zakz , (1.1)
k=p
which are analytic and meromorphic p-valent in the punctured unit disk
Ur={ze C:0< |z| <1} =U — {0}.
Denote by Y+ the subclass of ) consisting of functions of the form:

1
zP

f(z) =—+ apz", (ap =0,z€U") (1.2)
kz:p k k
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point in having access to information that they cannot understand, or having the opportunity to

propose policies which they cannot formulate.

People receive information and misinformation in varying proportions from amongst others,
family and friends, work mates, advertisers, journalists, politicians and pressure groups. A
democratic society needs people who have the linguistic abilities which will enable them to
discuss, evaluate and make sense of what they are told, as well as to take effective action on the
bases of their understanding. The working of a democracy depends on the discriminating use of

language on the part of all its people.

Literacy also has political status in relation to the multiple literacy demands associated with
democratic citizenship. This includes having the skills, knowledges and attitudes necessary
for exploring, making informed decisions about and exercising responsibilities and rights in a
democratic society. For instance, communication skills involving argumentation; formulating,
expressing and valuing opinions; understanding bias and omission are central elements of

learning how to participate effectively in the democratic process.

Some literacy practices that are overlooked or ignored by the dominant institutions for literacy
are the vernacular literacies. Street (1984, cited in Baynham & Prisloo, 2001, p. 85) carried out a
research in an Iranian Village, during the National literacy campaign, and found that they were
literacies used in everyday life, including a religious Qur’anic literacy and adopted literacy use in
market-place transactions the people of that village were considered illiterate by the criteria of the
national literacy campaign. However, the researcher made a case that these vernacular literacies

were valid.

Conclusion

In a world flooded by information, adults need to be literate in terms of reading, writing and
numeracy, and having functional technical skills, the Iraqi Literacy Document features the above
mentioned skills as essential, but it lacks a range of discourses to address the emergence of a
‘multiplicity of communication channels and media and also to address the ‘increasing salience
of cultural and linguistic diversity’. Therefore, adults need to be assisted in increasing their level
of communicative competence in different languages, dialects, and registers needed to function

as workers, and citizens in the global cultural economy.

The Iraqi literacy strategy has excellent aims and objectives to address basic and functional

literacies. I would like to see multi modal literacies developed form this strategy.
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What the Iraqi literacy Document lacks is the indication to the ability and inclination to use new
technologies interactively. Gee (2000, p.151) argues that ‘definitions’ of literacy change over
time as societies undergo transition from one sociohistorical or ideological or technical milieu to
another creating different sets of literacy needs and priorities. In turn they obtain meaning with

the pedagogical framework in which they are grounded.

Gee’s (1999, p. 153) notions of “multiliteracies” and “discourses” also provide a very useful means
of interpreting the multiple identities and realities that now form an integral part of multimodal
computer texts. Information Technology (IT) has allowed us to communicate across time and
space and to participate in a variety of new communication genres. These require different modes
of reading involving different ways of engaging with a composition text. People now rely on a
variety of skills, knowledge, behaviours, multisensory ‘experiences’ and ‘personae’, to access,

retrieve and process information and to produce knowledge.

Taking into account of the complex changes taking place in the world, the New Literacy Group
(1996, p. 6, cited in Gee (2000, p. 232) focuses on the two concepts of multiliteracies that they
address.

- The first is, in terms of the emergence of a ‘multiplicity of communication channels and
media’. This refers to the ‘increasing multiplicity and integration of significant modes of meaning
making, where the text is related to the visual, the audio, the special and the behavioural (Kress,
1997, cited in Gee (2000, p. 282).

- The second, concept of multiliteracies addresses ‘the increasing saliency of cultural
and linguistic diversity Gee (1999, p. 63). This refers to increasing level of communicative
competence in different languages, dialects and registers needed to function as workers and

citizens in the global cultural economy.

The Iraqi literacy Document (page 1) states that “adult individuals acquire the skills of reading,
writing and numeracy in order to develop their professions, and their standard of living culturally,
socially, and economically so that they can practice the rights of good citizens and participate in
decision making and perform their general duties. This learning should be in line with the social

orientation of the society”

This view of literacy emphasises the integral link between literacy and oracy as well as the
importance of being able to read beyond the literal meanings within the text; to engage in social
critique. Thus, as is argued in Habermas’s, (1997, cited in Street, 1991) concept of ‘communicative

action’, it allows people to take up positions in relation to the world in a reflective way.

People need expertise in language to be able to participate effectively in a democracy. There is no

130 Al-BAYAN STUDIES



interaction that may be missed when the focus is on ‘correction, definition’. Street (1999) applied
aspects of the ‘academic illiteracy’ to what is termed ‘academic numeracies’ as opposed to the
numeracies required in everyday life. He applied those ideas to the ‘dimension, transcript in a
class of mathematics, where one participant, being facilitated to explore rather than regurgitate
mathematical principles to take authority rather than regurgitate mathematical principles to take
authority rather than reproduce the teacher’s authority. The participant deploys hidden features
that are behind more formal demands on learners’ knowledge of surface features of language. The

learner’s utterance is:

“There is no such thing as one dimensional shape coz a line is kind of like a rectangle filled
in”. (Street, 2005, p. 137). This is a response to a teacher’s question: Do you know what a one’s

dimensional shape is?

The Former President of Iraq Stated that “Books, journals and circulars should be produced and
also any appropriate technical aids to be provided in order to develop the learners’ knowledge
and skills until they complete the levels required (The Iraqgi Document, p. 4, item M). This
perspective may be contested by Freire (1972) who believes, that literacy had to rise out of
people’s own interest. This would enable texts to be generated through their own personal and
social experiences as opposed to the profit-orientation of functional literacy at the time. This kind
of literacy challenged the taken-for-granted, everyday view of literacy, a neutral set of technical
skills.

The new rhetoric perspective, with its emphises on the socially constructed nature of texts,

provides important insights and support for ideological views of genres.

Research here has helped to reveal the social, cultural, ideological and political foundation of
texts; the way they evolve and change in response to their contexts; and how this also works to
reshape those contexts (Coe, 2002, cited in Barton etal., 2000).

It thus opens up the possibility of challenge and resistance. But while this perspective underlies
the position that literacy is not a single set of technical skills or a monolithic competence as it is
often perceived. This orientation has not directly engaged with the central issues of ideology and

literacy education.

These issues include the most effective ways of providing learners with both access to the power
full discourses and genres of particular communities and the means to critique these textual
and cultural practices, because literacy practices “change and new ones are frequently acquired
through process of informal learning and sense making as well as formal education and training”
(Barton & Hamilton, 2000, p. 5).
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of culture”. A work such as Freire’s, based on thinking about practical fields, may give rise to
useful study centrals based on certain themes which people revolved around such as agriculture
and health. This would lead to systematising and deepening knowledge. The work was not only
how to train workers in the skills considered necessary to increase production, but in learning the
workers’ horizons through an understanding of the protective process itself.

Freire’s experience in Guinea Bissau would be applied to item (g, p. 5) of the Iraqi Literacy
Document which includes, “opening workshops for learning some daily skills suitable to the

learners’ environment with all the facilities needed”.

A crucial feature of the studies of workplace literacy practices is the embededness of literacy
practices in particular contexts. They challenge the talking about literacy in terms of basic skills

and the urging of schools, vacation programmes and adult literacy classes to teach the ‘basics’.

A number of contributions Prinsloo and Breier (1996) are concerned with work-based literacy
practices. Most work has been done around the so-called “new workplaces of global production”
(Gee et al., 1996, p. 118), partly characterised by the break-up of production and assembly work
into relatively self-monitoring cells or teams led by team leaders who are appointed from the ranks
of the workers and trained extensively in team building practices. However, new literacy studies
of such work places in the USA (Hull etal., 1996), Australia (Ferrell, 1997) and South African
(Sholtz & Prinsloo, 2001) have shown that while these new workplaces can be characterized
as ‘literacy-rich’ environments, where work has become increasingly textual, that the so-called
‘work-revolution’ is not about increasing the literacy skills of individual workers process of
empowerment and skilling of individual workers remained uneven and followed the dominant
social fault lines of language, ethnicity, class and at least partly, gender.

The Foundation Learning Strategy (p. 1) states that “the individual learner needs to improve their

literacy, numeracy and language competencies to meet the demand of modern life”.

In the light of the New Literacy Research, Street (2005, p. 136) emphasises the new perspective

of socially oriented linguists. This perspective includes:

“Viewing language and literacy as a process rather than a fixed entity and as resource rather than
a set of rules, exploring the role of language and literacy in implementing social agendas and
in establishing relations between participants, such as their rile in establishing and challenging
power relations, and the relation of language and literacy to other means of communication and
meaning-making such as visual, gestural, iconic, that are woven in with language use”.

These perspectives entail an assumption that participants deploy ‘hidden knowledge’ of the

features of language, literacy and numeracy to accomplish their social ends. Features of classroom
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Analyses of the Ideologies and Discourses of Iraqi Literacy Document

The Foundation Learning Strategy aims at providing adults with opportunities to develop their
reading, writing and mathematical knowledge in order to improve their jobs and prosper socially,

culturally and economically (The Literacy Document, P.1)

Accordingly to the aims set out in this document, literacy is conceptualized as a set of technical
skills, representing a quantifiable educational resource to be evaluated against economic
outcomes criteria. Within this framework, jobs are matched with litarecy skills, and these skills
with economic needs. According to Gee et al. , (1996, p. 312) literacy “becomes intertranslatable

with time, work and money, part of the economy”.

This view of literacy is linked to discourses about the measurement of societal meanings that the
utilitarian — vocational meanings that formed the concept of functional literacy in Iraq may be
contested by the views that emerged in Paulo Freire’s critical literacy discourses in the teaching
and writing of the 1970’s. Freire (1972, p312) argued that literacy programs serving in the interest
of economic expediency were ultimately oppressive”.

They constituted learners as passive subjects locked in ‘a culture of silence’, ‘the silence of the
oppressed’. Freire (1978, p. 23) argued that ‘ the most important factor in the literacy education
of adults is not the learning of reading and writing which may result in the reading of text without
critical comprehension of the social contest in which they refer’. This is to Freire a kind of
literacy which interests the dominant class. This is a neutral entry into the world of letters’, the

more ‘neutral this entry’ the better it pleases those with power.

To Freire, earlier knowledge gained by learners as a result of ‘analysing praxis’ in its social
context opens to them the possibility of new knowledge (Freire, 1972, p. 158). This reveals the
reasons for being behind the facts thus demythologizing the false interpretations of the same
fact. Freire talks about his experience in Guinea Bissau through commission on education, in the
field of literacy education. Freire (1972, p. 217) believes that ‘the education of the oppressed and
straggling people” which he thought must be “political and non-neutral or can never succeed” he

worked with militants engaged in serious efforts at reconstruction of their country.

In such a situation, it was a process of coming to understand the level of the knowledge of the
people in order to challenge them through critical reflection as regards to their practical experience.
Freire then evaluated his findings while still the process of liaising with the people. Thus, mere

opinions about fact were replaced with a deeper understanding of their real significance.

It was a challenge for Freire to analyse the liberation struggle as both ‘a cultural fact’ and “a factor

of culture’. This then became more scientific, thus overcoming. What was called “the weakness
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Learning For Living

Dr. Sadiya Ibrahim Ali *

Abstract

This study seeks to examine the Iraqi literacy, policy document which the author titled ‘Learning
For Living’, in terms of the ideologies and discourses underpinning it. The paper considers
how effective those policies are in enabling adults to meet the language, literacy and numeracy
demands that are inherent in all aspects of their lives, where ‘Modernisation is stripping out
traditional ways of acting and knowing. (Street, 2004, p-328)

Introduction

“Literacy ... [is] not just the process of learning the skills of reading, writing and arithmetic,
but a contribution to the liberation of man and to his full development. Thus conceived, literacy
creates the conditions for the acquisition of critical consciousness of the contradictions of society
in which man lives and of its aims; it also stimulates initiative and his participation in the creation
of projects capable of acting upon the world, of transforming it and of defining the aims of an
authentic human development”. (Arnove, Robert, F. & Graff, Harvey, J. 1987, P.9)

Literacy in Iraq

Iraq has experienced long years of war which affected the education system and resulted in a
high rate of illiteracy. For instance, the persistent violence made parents unwilling to send their

children to school; there was also a pressure on children to contribute to the household’s incomes.

According to the Iraqi Household Socio-Economic Survey of (2007) almost one in five Iraqis
aged 10-49 cannot read or write. This survey was carried jointly by the World Bank and Iraqi
statistical unit (UNESCO, 2007).

The survey indicated that 23% of Iraqis need to improve their literacy, numeracy and language

competencies in order to meet the demands of modern life.

In response to this evidence, his majesty the Former President of Iraq, Jalal Al-Talebani
announced act no. (23) on 4 October 2011 included the radication of illiteracy in Iraq, and on
11 September 2012, his Honor the Iraqi Former Prime Minister Nouri Al-Maliki, announced
the commencement of the campaign according to act no. (320) concomitantly with the world

illiteracy Eradication Day. Accordingly, the adult literacy strategies were developed.
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and the thought of unilateralism. Thus, literature and language, research should be carried out to
what promotes the Arabic tongue in order to serve any weakness of the Arabic language learners
and learners as a whole, for what is the point of teaching the language with obvious weakness in
pronunciation? Similarly, such is the case in areas of management and attempts to fight all forms
of corruption and breaches to the law.

Today we need administrative developmental ideas to curb manipulation of public money without
relying solely on religious sermons in addition to the medical, economic, and military fields. As
our crises are many nothing other than the academic mind can offer the solutions to them, as

experience has proven. Experiences in countries like ours serve as a sermon and a lesson for us.

In any case I hope to achieve this in the scientific journal Bayan Studies with qualitative research
in various fields that adds to the world of knowledge and addresses its problems with solutions for
them to be effective additions in the various fields of knowledge that is needed by the researcher
and society alike.

May God be with all toward what is best for everyone.

Chairman of the Editorial Board
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Editorial

This is the first issue of Bayan Studies journal, which we hope will be a beneficial scientific
initiative to supplement the level of quality to applied research approaches to address and
serve our country’s issues and matters, as part of the Al-Bayan Centre for Planning and Study’s
outcomes and its activities. I would like to highlight the desired foundations which we would like
to adopt in our publications, as undoubtedly, the modern world today is inclined to the philosophy
of common sense, observation and creativity more than ever by the vast technical development
and information systems and communication technology (ICT). All these factors have made the
world — in the scientific sense — sufficient in information because of the ease in accessibility for
it and its circulation between the seeker for it whoever they may be; knowledge seekers or mere
readers or explorers of what is new. This matter necessitates upon producers of knowledge to

meet this great challenge.

Continuance in creativity and attempts to explore all that is new has become essential to
contemporary scientific research; otherwise, research risks obscurity with a problem of
repatriation and unreliable presentation. It’s not new to say that the crises of the modern era are
endless, for contemporary technology has tremendous negative impact on a number of sections in
conservative societies that are trying to fortify their social, ethical and political identity from the
effects of globalization and adoption of Western cultures. Rather, some of them pose a threatening
force to the existence of some countries and undermines its social structure, as witnessed in what
has been called “The Arab Spring”.

Hence, scientific research must take up its role in its aimed areas of applied fields which fortifies
society and works for its service, resolving its problems and its development in humanitarian,
social, technological, constructive, planning, health, economic, administrative and military
aspects, and particularly works well to strengthen national identity. This is what we hope for from
qualitative scientific publishing, as recent experiments have demonstrated the fragility and depth

in numerous gaps in our societies that we face.

Surely, researchers are today invited to conduct application processors, both political and technical
departments are need of, just as much as the individual and society needs it. Contemporary applied
research is not incompatible with maintaining the traditional identity. I do not mean to call for
abandoning our literature and the depth of our history; rather on the contrary, I want historical
research to serve us without being constrained solely to the past, and benefit from the heritage in
whatever aspects of it that can support its participants and the bonds of human brotherhood, and

that works on its spread and distribution as examples and proof of fight against discrimination
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