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Abstract. Euler’s partition theorem states that every integer has as many
partitions into odd parts as into distinct parts. In this work, we reveal a
new result behind this statement. On one hand, we study the partitions
into odd parts according to the residue modulo 4 of the size of those parts
occurring an odd number of times. On the other hand, we discuss the
partitions into distinct parts with respect to the position of odd parts in
the sequence. Some other statistics are also considered together, including
the length, alternating sum and minimal odd excludant.
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1. Introduction

A partition A is a finite weakly decreasing sequence of positive integers A\ =
(A1, A2y ..., Ar). The terms )\; are called the parts of A\, and the number of parts
of X is called the length of A\, denoted (). The weight of X is the sum of its
parts, denoted |\|. We say A is a partition of n if [A\| = n.

An important part of the theory of partitions concerns partition iden-
tities, which have a long history starting with Euler’s celebrated partition
theorem [8].

Theorem 1.1. The partitions of n into odd parts are equinumerous with the
partitions of n into distinct parts.

For convenience, a partition A\ is called odd if each part of X is odd, and
distinct if every pair of parts differs by at least one. Let O and D denote the set
of odd and distinct partitions respectively. We next discuss several statistics
on partitions and study their joint distribution on O and D.
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Given a partition A = (A1, Ag, ..., \;), the alternating sum of A is defined
to be

ga(/\) = )\1 - )\2 + )\3 — A4 4+ .4 (71)171>\l.

Denote by o(\) the number of distinct odd parts occurring an odd number
of times in A, and denote by n,(\) the number of odd parts in A. Define the
minimal odd excludant of A, denoted moe(A), to be the smallest positive odd
integer that is not a part of A\. This newer statistic was introduced by Andrews
and Newman [2] in 2019, and has many fruitful applications [3,12,13]. We now
give an example to illustrate these statistics. Let A = (7,7,5,5,5,3,2,1,1).
Then, £,(A) = 4,0(\) = 2,n,(\) = 8, and moe(\) = 9.

Let O;4 and Oz 4 be the set of odd partitions with the minimal odd
excludant congruent to 1 and 3 modulo 4, respectively. Denote by D, and
D, the set of distinct partitions of even and odd length, respectively. The
first author of the present paper and Xu [15] presented a strong refinement of
Euler’s identity, which reads as follows.

Theorem 1.2. The number of odd partitions of n with length I, m parts oc-
curring an odd number of times and the minimal odd excludant congruent to
1 (respectively, 3) modulo 4 is the same as the number of distinct partitions
of n into an even (respectively, odd) number of parts with m odd parts and
alternating sum 1. Equivalently,

Z mf(k)yo(k)qlk\ _ Z xh(ﬂ)yno(w)qlw\7

XeO 4 T€De,
Z mf(k)yo(k)qlk\ _ Z xéa(w)yno(ﬂ)q\ﬂl.
AGO;}A we€D,

In this paper, we strengthen further Theorem 1.2 by taking into account
the relationship between the statistics o(A) and n, (7). Given a partition A,
let 01.4(\) and o3 4(A) denote the number of distinct parts occurring an odd
number of times in A and congruent to 1 and 3 modulo 4, respectively. Clearly,
o(A\) = 01,4(A) +03,4(N). For a partition m = (71, w2, ..., m), we call each mg;_1
an odd indexed part, and each my; an even indexed part. Namely, whether 7;
is an odd or even indexed part depends on the parity of the subscript i. Let
Noo(m) and n, . (m) denote the number of odd and even indexed odd parts of
m, respectively. It is clear that n,(m) = 14,0 (m) + 1o e ().

We come to the main result of this work.

Theorem 1.3. The number of odd partitions of n with length 1, i parts congru-
ent to 1 modulo 4 and occurring an odd number of times, j parts congruent to
3 modulo 4 and occurring an odd number of times, and the minimal odd exclu-
dant congruent to 1 (respectively, 3) modulo 4 is equal to the number of distinct
partitions of n into an even (respectively, odd) number of parts with alternating
sum I, 1 odd indexed odd parts and j even indexed odd parts. Equivalently,

Z xé()\)yo“;()\)203,4()\)q|)\\ _ Z wfa(fr)yno,o(ﬂ')zno,e(ﬂ')q|7r|,
A€EO1 4 €D,
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T o Nyera®) osaN gl = 57 pla(mynone(m) oc(m) glnl,

AEO3 4 €D,
We demonstrate Theorem 1.3 for n = 10 in Table 1.

Remark 1.4. Over the years, there have been many different refinements of
Euler’s theorem; see [5-7,9] and the references therein for more information.
Theorem 1.3 is a new refinement of Euler’s result.

The rest of the paper is organized as follows. In Sect. 2, we present some
preliminary results, which are useful to our later proofs. The goal of Sect.3
is to establish the generating function to keep track of the statistics on odd
partitions. In Sect.4, we find an expression for the joint distribution of the
statistics on distinct partitions of fixed length, and finish the proof of Theorem
1.3.

2. Preliminaries

Throughout this paper, we use the following standard notation

(a; q)O = ]-7
n—1

(a;q)n == [[(1 —ag’), n>1,
=0

(@5 Q)oo = lim (a;¢)n,

and always assume that |¢| < 1.

In this work, we employ some fundamental tools in the theory of g-series.
Among the most useful summation formulas is the g-binomial theorem, one
special case of which [1, p. 7, Eq. (1.2.4)] is stated as follows.

Lemma 2.1. For |z| < oo,

0 prg n n—1)/2
Z = (=2q)cc- (21)
We also need the second Heine transformation [1, p. 9, Corollary 1.2.4].

Lemma 2.2. For [t| <1 and |¢/b| < 1,

(C/b; Q)oo(bt§ Q)oo abt/c, Cc
20 (5D = T e 2 ( i b’q’b)’ (2:2)

where

—
S

201 (%05 q,t) == ZM

— (q)n(q; q)ntn'

Another important formula in g-series is the Rogers—Fine identity, which
was first proved by Rogers [14] and rediscovered independently by Fine [10].
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Lemma 2.3. We have
oo

(v q non_ (@3 9)n(a7q/ B35 9)n(BT)"q" (1 — aTg®™)
Z Z (8; D (75 Dntr - 23

We now establish some preliminary results, which play a central role in
our later proofs.

nO(

Lemma 2.4. We have

eyl 1+
> ( (—zyq)" =

—z2q%; q*), 1+ zyq

-1

— (—227'¢% ¢" )k “1\E
2 (—2ya®; q*) (e
k=0 k=0 14k
(2.4)

N S e LR N 7 o G T (X YRRV S
Z (f 5. 44 ( ‘Tzq) - 1 3 o 7. 4 ( myq) . ( : )
= (—xyq®; q*)k +azg® = (—r2qT 4"k

Proof. Replacing g by ¢* and setting a = —zy~1q,b = ¢*,c = —z2¢>,t = —2yq
n (2.2), we get

i (—zy ' q*)k (ay)*

= (—2q% ")k

_ (22070 o (—2ya% 0o i e
(—220% q")oo (—2yq; " )oo = (—2yq%; Q)

=
tayg = (—2ye®iqt

-1

Replacing x by 2¢? and interchanging y with 2z in (2.4) produces

(2.5). O
Theorem 2.5. We have
i (—zzqil;q )s xlquQ’L +3i (—xz*1q3;q )kxkqu2k2+(4i+1)k
= (P¢%qY)ildhdt) = (@2q¥ 20k (g% 4"k
_ (myga (= xzq *)oo Z E(oyq)* (—zy~'a;q")
(22¢%; ¢*) ( r2q; 4

Proof. Replacing ¢ by ¢* and setting a = —¢?/7,b = —x271¢%, ¢ = 22¢*"*2 t =

2z7¢**t1 in (2.2), and then letting 7 — 0, we obtain
k k2K +(4i+1)k

i (—zz g% g sk 2Fg
(

22¢4 2 g%k (g* e

k=0
( l,Zq q (] E 4i—1\k
(.’L’Z 4Z+2 , rz )k( :[Zq ) °

Employing the above 1dent1ty, we can derlve that
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i (—z2q~1; ¢ )ﬂzyzqzz +3i ©© (22~ 1¢3; q)pz® qu2k2+(4i+1)k
= (@2¢%9Y)i(ehaY): o (@2q* 20" )k (g% ¢ )k
N (—wzq )ity gt T (- :rzq4 7q )oo im1vk
R S G B3 (o )
—xrz 7 oo l’ i 212437 i
1=0 k=0
(—zzq™?! ;q4)oo = —1.3. 4 —1\k o (zyq*ht5)? qzl —2
== —z27'¢% ") (—z2q™ ")
(22%54%) oo kZ:O( . ;O (g*;a%)s
_ —1. 4 oo
e S Tty P D WL e (by (2.1))
(x2q%;q%)
b o0 k:o
(2207 0N oo (—2Yg% ¢ ) o = (22715504 vk
B (226 q%) 0o Z —2yqS; q*)k (~w2q™)
~ (ryg; ) oo (—226%5 %) oo = (—xy g0k K
B (22625 ¢%) 0o Z (—w2q® q“)k (=2y)” (by (24)
The proof is complete. O
Corollary 2.6. We have
N 2 ;
Z (—zyq; ¢Y)ix quQz +5i i (—ay~'q; ¢4 eyt g2+ (i 3)k41
= (@%¢*¢Yin(dhdY) o (@2q* 0 ¢k (g% q*)k
(g qY) o (— qu oo k(Y g gtk
= Z ey g
(=%¢% q*) — (—22q% q*)k

Proof. In Theorem 2.5, replacing x by x¢? and interchanging y with z yields

2
oy g0 ) pahy g i)k

io: —2yq; q xzzzq% +5; X (
— (2%¢%qYilehdY) = (@0 aNR(eti gk

_ (292’10 (—22¢% 01
(%¢% q*)oo

(—amgtyr 22450k
: (—zyq® q*)k

M2

w (—zy g5 gt
(=223 ") k1’

_ (oyg0Y) o (—226% ¢
(#24% q*) oo £

2 »

(—zyq)

I
=)

where we used (2.5) in the last step.
We then multiply both sides of the above identity by

zyq(1+xy~'q)
1—a22¢2

to get the desired result after k + 1 replaced by k. 0
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3. 0Odd Partitions

Let O1.4(x,y, z;q) and Os 4(z,y, z; ¢) be the trivariate generating function de-
fined by

Oralw,y,ziq) = Y aPyorazesaghl

A€O 4
Oz a(w,y,2;q) i= Y aOyralN)zosaglA,
)\603,4
Theorem 3.1. We have
(—2yq; ¢*) oo (— Jrfzq 7)o o (2 ra g
O14(z,y,2:q) = Mlayg)h 1
(z2q?;q*) Z (—22¢3; %)k
(—2yq; ¢*)oo (— wzq 7" w(—zy g gk
Os4(z,y,2:q) = “HNayg)h
( ) (22¢%¢%) Z (—x23; ")

Proof. The generating function for odd partitions with the minimal odd ex-
cludant 4k + 1 is

k
H(myq4i73 T 22g2(43) | 3y B3(4i=3) 4 44 4(4i=3) Fo)
i=1

% H(Izquﬂ Fa?@PMiD) | BB | pdpdais1) Ly
i . . . .
% H (1 + :qu47,+1 + x2q2(4z+1) + x3yq3(4z+1) + x4q4(41+1) 4. )
i=k+1

o0
« H(l 4 zaghitD 4 g2g2AIHD) § B, 3(IH3) | g4 A@iD) 4y
i=k

k 2yqi—3 4 2286 k 22qViTl £ 22872 X | gyt 221 4 gaghit3
= H 1 — 22¢8i—6 H 1 — 22¢8i—2 H 1 — z2g8it2 L. H — 22¢Bi+6

1=1 i=k+1

4k+5. 4k+3.
k)

%k kq4k2( wyq; )k (—wz7 g3 i (—zyq q4)oo(—xzq i q*) oo
(22¢2; ¢®)r (220; ¢8) (2 ¢8R +10; ¢8) oo (22¢3F+6; ¢8)

, Cryles q)k(—227 1% q") i (—2yg* 55 ¢ oo (—22¢"7 35 g1 o (1 — 224 +2)
(22¢%; %) oo
2
_ (c1yg30Y00 (=220% 000 (—ay~ M aM (=227 gk (1 — 225 2) (2 %y 2) kgt
(22¢%;¢*) oo (—zyq; ¢ k1 (—z2¢>; %)k

Summing over all k, we obtain
O1.4(z,y, 2;q)
_ Z —7Yq: ¢ oo (—720°1 ¢") 0
(22¢%;¢%) 0o
y (—wy‘ 0k (—227 % q)R(1 — 223 2) (aPyz) kgt
(—2yq; ¢" k41 (=226 ¢4,
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_ Coyadt) s (—226% ¢t
(x2q2. q4)
x Z —2y g5 ¢ (—22 1% g1 — 2232 (aPy2) kgt
(—2yq; ¢*) k1 (—22¢%; ¢4k '

Replacing ¢ by ¢*, and letting o = —ay~'q, 8 = —x2¢>, 7 = —xyq in the
Rogers—Fine identity (2.3), we get

Z (—zy~ Q;Ci )k(_xyq)k

= (—r2q% g%

_ i (*nylq; q4)k(f:l:z*1q3;q4)k(1 x2q8k+2)x2kykqu4k
(—2yq; ¢* k1 (=263 ¢,

We now arrive at

4 oo
—XYq; Tz —T
0174(%%2;(1):( Y4 4" ) ( q q*) % S(Cayg)* Y- qq)

Similarly, we have
(—zyq; ¢ oo (—22¢%; ¢*) o
(22¢%; %) oo
2
2y~ g q ) egr (m227 e g1 (1 — 23R F0)a Ry Rt L k(R
(=2yq; q") 1 (2263 ¢ )kt

03,4(327 Y,z q) =

X
I

_ (=2ya°1qY) oo (—22¢% ¢ oo (1 + 2y~ ' 9)zyg
(22¢%; ¢*) o
2
(—aey % q"n(—w2 6% gk (1 — a?gBFT0)a?hyk gtk ik

(—2yq®; ¢ e (—22¢3; ¢*) kg1

X
R,

_ (—2yq®; ) oo (—226%; ¢*) 0o (1 + 2y~ 1q)ayq Z xz_1q3;q4)k(

— d)k
(#2¢%;4*) o = (—rya®qt)k

—Tzq N

where the last equality was derived by replacing ¢ by ¢* and setting
a=—z2"'¢ = —ay®, T = —x2¢°

in the Rogers—Fine identity (2.3).
Combining the above equation and (2.5) together, we get

(=2yq°; ") oo (—226% ¢*) oo (1 + zy ' @)zyq

03,4(x,y,z;q) = ({E2q2 q )
1+2yq ~— (—2y '¢°q")k k
X X
L+w2q® = (—22q7;q%)k (Zova)

s3]

_ (=2yg;¢") oo ( wzq,q Z —zy~'qiq k+1(_1)k(xyq)k+1

(z%q% q*) h—o —22q%; ¢*) k41
_ (crygd")w wzq a*) i e oy g
(962(12 P (—22q% q*)x

This completes the proof. ]
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4. Distinct Partitions

For a partition A, let n. () and ne . (A) be the number of odd and even indexed
even parts of A, respectively. Denote by Dy the set of distinct partitions of
length &, and define

Dz(l‘, Y,z Q) = Z $£a(A)yno’o()‘)znO,c()‘)qlM7
AEDy
Z gl gneoQN) grec (V) gIAl,

AEDy,

Di(x,y,zq) :==

It is straightforward to see that D§(z,vy,z;q) = 1 and D§(x,y,2;q) = 1,
and

2 2
o 2i— 1 21 1 2i 21 TYq z7q
D xy,zq Zx +Zw q _1—m2q2+1—aj2q2

_ ny(l +ay~'q)
1—22¢2

De(I y, 2 q) _ ixﬁflqﬂfl + ixmyq% _ xrq n nyQZ
1\ Yy <y _ _ 1—x2q2 1_1‘2(]2

_ 2q(1 + zyq)
1 —a2¢?

We next deduce the recurrence for Df(x,y, z;¢) and Df(z,y, 2;q).

Lemma 4.1. For k > 1, we have

Zq2k' . 4k
1w Dan1(@y. 20 + 7

2k 4k
q

z
ngk—l(xvva;q) + 1= ik
xyq2k—1
T 2282

2 4k—2
z°q
+ TWD% 2(2,,219), (4.3)

ng(%yJ;Q) = ngfl('r7y?z;q)7 (41)

ng(f,y,Z;CI) = ng—l(xay»'z;(Z), (42)

DSy (2, y,2q) = D5, o(x,y,2:q)

2k—1
xq
TWDSk—Q(xv Y,2;q)

2
z? yq
+ TWD% o(2,y,25q). (4.4)

D5y (z,y,2;q) =

Proof. Given a partition A = (A1, A2, ..., A2g) € Dag, define 7 to be the parti-
tion

(M — Aok A2 — Aok ooy Aokt — Agg).

Clearly, m € Dog_1.
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It is easy to see that |A| = || + 2kAg, and £,(N\) = £, (7). Moreover, we
have

[ neo(m), if gy is odd,;
Mo,0(A) = {no,o(w), if Aop, is even,
and

[ nee(m)+ 1, if Ao is odd,;
Noe(A) = {no,e(w), if Aoy is even.

‘We now can conclude that

00
S ateMynos) gnocN) gl = 32 g2kl $™ plalm)yneo(n) pnee(m) gl
AEDyy, i=1 TE€ED2k 1

o
+Zq2k><2i Z zfa(Tr)yno,o(W)Zno,e(TF)q\‘ﬂ
=1

mE€D2k—1

2k
2q
= ngkq(%yaZ;Q)
¢
+ ngkq(l’,%Z;Q),

which shows that (4.1) is true. Similarly, we can prove (4.2) and omit the
details here.

Letting A = (A1, A, ..., Aak—1) € Dag_1, define 7 to be the partition
(A1 = A2k—1, A2 — Aop—1,s - o5 Aog—2 — Agk—1).

Obviously, m € Dyg_s.
It is not hard to see that |A| = |7| + (2k — 1)Agr—1 and £,(N\) = o(7) +
Aok _1. Furthermore, we have

{ne,o(w) +1, if Agg_1 is odd;

No,0(A) = Moo (), if Agx_1 is even,
and

— ne&(”)v if Aog—1 is odd;
oe(X) = {no,e(ﬂ)» if Aok_1 is even.

‘We now can derive that

oo
Z xza(A)yno,o(,\)zno,e(A)qw _ Zx2i—lyq(2k—1)(2i—1)
AEDoy, 1 =1

X Z xea (W)yne,o(ﬂ')zne‘e(ﬂ)thl
mE€Da—2

oo
T Z x2iq(2k71)><2i
i=1

X Z :I;éa(W)yno,o(ﬂ')zno,e(ﬂ—)qlﬂ—l
TEDap_2
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2k—1

zYq
= W‘ng72(‘rv Y, z; (])
x2q4k72
+ WDSk_2(x,y,Z;q),

which proves (4.3). Similarly, we can show that (4.4) is true, and we omit the
details here. O

Theorem 4.2. For k > 0, we have

k _ _
DS, (2,5, 2 q) = ahghChHl) & (—wzq~ 1 ¢4)i(—a2 1q3§q4)k—iyizk72‘q2i (4.5)
2 - .
o (z2¢% 41, = (¢%a%)i(a%qY) ki ’
k 1 —

DS, (2.9, 2:q) = ahgh D) & (—a2¢3; ¢1)i(—e2 g 1§q4)k7iyizk—iq2(k—i) (4.6)
2k - .
o (22¢% 4% = (¢%a%)i(a% a4k ’

k _
DSy (2,9, 2q) = ah gD & (—ayg; ¢*)i(—ay g q4)k_i+1yk,i+1ziq2i
2 1 -
e (22¢% qY)ks1 (a*a*)i(a*; a*)e—i ’
(4.7)
k _
ah g DEHD 2 (—ayg; q*) i1 (—oy g )k ki i g2e—)

DSy i1 (x,y,259) = Y

(2¢% 4N K+1 = (¢*5a*)i(a* a*)k—i
(4.8)

Proof. We proceed by induction on k. It is trivial for the case where k = 0.
We first prove (4.5) and (4.6). It follows from Lemma 4.1 that

[Dsk(xvy,z;Q)]_ ¢ {qzk z HDSM(‘”’%Z“})] (4.9)

Dy (x,y,z59) |~ 1—¢* | 1 2¢°* | | DS, _1(x,y,2:q)
and
DYy (w,yzq)] _ @t ag* Tty ] [ DSy o(@y,259)
Dgy ((w,y,29) | 1— z2qth—2 1 ayg® ' | | Dsy oz, y,259) |

where we used the matrix notation and matrix product. We now conclude that

2 8k—2 4k—1 6k—1_ 2. 6k—2
o . x +xz2q x +z“yzq o .
D3y (z,y,2;q) (1—q ") (1—22¢7F—2) (1—qiF)(1—22¢7F-2) Dsy_s(x,y, 2;q)

Z2q6k—2+zzq6k—l zyq4k-1+12yzq8k_2
(=g (=224 7) (1—gT)(1-27q"*~?) |

ng(m7y727Q) DSk*Z(xvyWZ;q)

We now see that D3, (x,vy, z; q) satisfies
£B2q8k_2 +Izq4k—1
(1 —¢*)(1 — 22q*+=2)
+ 2yt L+ atyzsgh Dy o(z,y,2,q)

_ 2k—2\"» I <
(1 —q*)(1 —a2q*~2)
2
(Iq4k71 +Z)$q4k71 xkfquk —3k+1
(1= g**)(1 —22¢**=2) (22¢%;¢*) k-1
k—1 _ 1
«3 (—z2q~ 5 ¢%)i(—227 "% ¢ i1y
= (g% a")i(a* a" ) h—i—1

2k—1)

D(Q)k(‘r’y’Z;q) = ng,2(m,y,z;q)

1 k—i—qui

2
1 ;tk_l 2k“ —3k+1

(ya** + zyzq wqth— q
(1—g**)(1 —a2¢**%=2)  (22¢%;¢*)r—1
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(—zz g™ gt i1yl 2R i1 g2(k—im1)

—22q%; q*);
(g% q*)i(a% g k—i—1

« 3
=0
chgF @R+ (1 4 gz 1g4h—1)
(x2q2.q4)k(1 _q4k)
z_: —z2q" 5 qY)i(—227 1% ¢
i—0 (q q ) (q q4)k7i—1

LgY)iti(—az g Y ¢ k—ia

k(2k+1) i —z2q~
(wzq sa)K(1—g**) = (a*a")i(g* a)k—i—1

% yi+lzk7271q4k72172
B akgF(EH1) (1 4 gz 1gth—1)
(quQ‘q‘*)k(l — q*k)
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Thus, (4.5) is true. We can prove (4.6) in a similar manner, and omit the
details here.

We next turn to (4.7) and (4.8). It follows from (4.3) and (4.4) that
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Combining the above equation and (4.9) together, we obtain
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Therefore, (4.7) is true. A similar argument yields (4.8). O
As a consequence of Theorem 4.2, we have the following result.
Corollary 4.3. We have
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Proof. Employing (4.5), it is routine to check that
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where the last equality follows from Theorem 2.5.
Similarly, we can show that
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Applying Corollary 2.6 to the above equality yields the second equation. [

We conclude this section with the following result, which shows Theorem
1.3 is true.

Corollary 4.4. We have

Or4(z,y,259) = Z‘Dkayv'z a),

O3.4(,y,2;q) = ZDSk+1(xaya 2;q).
k=0
Proof. The desired result follows immediately from Theorem 3.1 and Corollary
4.3. U

5. Concluding Remarks

It was pointed out by one anonymous referee that Berkovich and Uncu [4] have
discussed the location of odd parts in distinct partitions. They established the
following elegant result.

Theorem 5.1. The number of distinct partitions of n with i odd indexed odd
parts and j even indexed odd parts is the same as the number of distinct par-
titions of n with i parts congruent to 1 modulo 4 and j parts congruent to 3
modulo 4.

As an immediate consequence of Theorem 1.3 and Theorem 5.1, we get
a simple refinement of Euler’s partition theorem.

Corollary 5.2. The set of odd partitions of n with i different parts congruent
to 1 modulo 4 and occurring an odd number of times, and j different parts
congruent to 3 modulo 4 and occurring an odd number of times is equinumerous
with the set of distinct partitions of n with i parts that are congruent to 1
modulo 4, and j parts that are congruent to 3 modulo 4.
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In fact, Corollary 5.2 can be easily shown by applying Glaisher’s merg-
ing/splitting proof of Theorem 1.1. See [11] for details. If we take other pairs
of statistics into account, such as the length of odd partitions and the alternat-
ing sum of distinct partitions or the minimal odd excludant of odd partitions
and the length of distinct partitions, Corollary 5.2 is no longer true. Namely,
Corollary 5.2 cannot be strengthened to be similar in flavor to Theorem 1.3.
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