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Abstract

Let (Mi,g) and (Ms,h) be two Hermitian manifolds. The twisted product Hermitian
manifold (M, x ;M;,G) is the product manifold M; x M, endowed with the Hermitian
metric G = g+ f?h, where f is a positive smooth function on M; x M,. In this paper, the
torsion tensor and torsion (1,0) forms of the twisted product Hermitian manifold are

derived. Sufficient and necessary conditions are given that (M; x ;M,, () is balanced.
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1. 5|

BORAKFFRIY 2B 2 R B RHET, R B U EZEF Fin R B EAEEE A 580K
R &P, WRREIEmIE[]. AR 4EBON 1B, B P R R OK iR A 2 918
(), RS 4ERETE N, AR B~ R KOK R 2]

19824F, Michelsohn RGBT 7P # L, JF H A IE T 34EAE I8 11 45 % K R i JE(3).
20014F, Georgi iIFBH T & ECT M R /ROKFFAE EARAE A4l RAR1E R[4]. 20044, Alessandrini
WER T —ANEJGH i 4 A ) BB B = 4R B R OK R FE R [5]. 20104F, X Sl Igext 5 81 i
BIRKFFRIE AT TR, 8RO T RECP AR ORRERE L& MR C R, 4l 7 FHiRY
(I e EFR6]. 20124, (M5 FEAE ARG Calabi-Yau M EAE 7 Fa5 (7). EIRATF 7R
FW, A28 T IR IR R IR RO RRRUE B T8 1000 MR, 4 T7 X AR 3L, Fr AR 0~ 15 R OK R
WIEA T EEEE L.

FH AR LA 2 o i) 3 B R R 2R 8 IR I A RO, 19694, Bishop A1 O’Neil
N TR EA RN R SRS T H AR ZE(8]. 20014F, Kozma, Peter il Varga F 4 Hi 4
(FOREE 4t 30 25 e T LRI TR 9], 20164, {A] 55 ANk & ~F b 11 il AR O ME 4t 31 7 R 25 s J LA, &R
Guth it 7T T S5 WY BOXCHLEI AR [10]. 20184, fa] 55 R 3K B A5 AL AR AR 4k 21 T 52 LA,
W27 LI AR ROKRRIR T [11]. 20224F, {5 B BRI AT 35 55 A HE 5t OUHL ih AR ZORRF IR T 1
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Levi-Civita B4, Levi-Civita HiZ K& Levi-Civita Ricci B KERREALIRRIAR, #HML
XU AR B R KR f2 Levi-Civita Ricei " I 78 0 0 AL 1E[12].

RSN AR HE) . 19814F, Chen 45t 722 JUAT Hh AR E S22 [13]. 20064F, Kozma, Peter
A Shimada T R$EH T HAASF W R, BEFC 7 PRS00 B 5 1) 38 A R, I Hh 28 K 56 % 14 [14].
20224F, 1 4EAA 5K B R & HE ™ BB ZF Y, FF45 HHOXCRaRA ST B i % =& % DR 3H i
TEI 78 55 Db BL2LAF(15).

T, A 55 AN 2RISR SR B HE )T RIRIKOK IR T, 19 31 1 RIS, PR, Axaliak i dh 22 5%
JUAT AR R A AR R T RIE S, FF HEATHRT DL BFIR OKR R B 70 8 38R, RN RAT3R15
T AR B A Al AT i EE R ORI BB T, IF B4 BRI ORI A2 R 1 H Bl R
Ricci V3 1) 78 70 b 22 564

— A E AR 1] R e 22 SRR R OR RS BB ANBR AR (1,0) B 3K, ARIRFUHEAR R IR Ky
TR E. 10 3 8, A SCR PR 45 PR R SRR T ) 78 70 b B2 A

2. & EIR

AN LA R FRIOIEAM S, FLERS.
B (M, J,G) R~ Mo B RRERRY, B G RBRRORE R, J RESH. % TCM &2
M EYIN, TCM = TM ® C " 53N [16]

T°M =T"°M & T%' M,

e TYONM MU TON M J3 R EE =1 A1 —/—1 HRFAIE A ).

Bz= (2" ,2") & M BRI, &Y {0, A {0a} 735k THOM AT M )
%7 /ﬂ\:]:'j aa = aziava@ = aga-

FESIKOKRRHRIE (M, G) 1, G f& M ERSBRIORR &, B RoR A[3]

G = Gopdz® ® dz”, (2.1)
HHG 5 = G(0a,05).
BIRAKRR 2% A [3]
V(95) = wgy © 0y,
Hrbwg, REMEDEA
PR T M RBON[3)

TS, = (905G — 0,Gg2) G, (2.2)

Tﬂ'YE - TgyGaE' (23)
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EX1. 3] W (M, Q) —EBIFKFHRIE, H4RE (1,000 r & XN
= T@dzﬁ, (2.4)

Hrp
T3 = GEVTg.yE. (25)

EX2. 3] W (M,G) —REBERKFRIE, A ERREL,0)EN 7 =0, WEK M Z-FHEK.

B (My,g) R (Mo, h) T /R KAV, I L dimeM, = m, dimeMy — n. 8 M —
M x My, W dime¢ M = m + n.

"l/& zZ1 = (Zl,...,Zm) (S Ml, Z9 = (Zm+17...7zm+n) S MQ, I)_I\IJ z = (21,22) € M. i«& T -
M, x My — M1,7T2 My x My — M,y ﬁ%gﬁ#&?ﬁ, Elj ﬂ'l(Z) = z1, ’/TQ(Z) = Z9.

W TYOM, FTYOM, 435 5& My F1 M, E@é@%t}]&, W = (Ulv"' 7Um) € Tl’OMh V2 =
(Um+17"' 7,Um+n) c Tl’OMQ, m]J v = (’Ul,’UQ) c Tl’OM. iﬁ d7T1 : Tl’O(Ml X M2) — Tl’OMl,dﬂ'g :
TYO(My x M) — TYOM, 3 Rt m Moy B S W R AYIBS, W dry(z,0) = (21,01),

dma(z,v) = (22,v2).

AR, NG AT RS o, 8,7, BIARALVE B 2 W18 Im4n, NS 8T 7 B R bR
iy gy ks, - RIZRALTE BLE M1BIm, s KNSR T TR O, K, s, AR TE I 2
Mm+18m4n. FHo, A TETX S (M, g) 1 (M, h) EHIUT &, AR SCHEHIE B 75 40 500 $a

1 2
BRURN2, 0 T, Th, 3 MFoR (My, g) Rl (Mo, h) B3R REL

EX3. & (My,g) 1 (Mg, h) P MIRIFKFFRIE. f: My x My — (0, +00) R IEEYEH KA. HR
BORKFFRIE (M1 % (Ms, G) IR T VW NER G : TM — (0, +00) HRIIRIE M = M; x Mo:

G(z,v) = g(m1(2),dm(v)) + f2h(ma(2), dma(v)), (2.6)

Hrp 2z = (21,20) € M, v = (v1,v2) € TV M. f HFENBEREL, HRIFK G NHIRBRIRAKR L&

[ AON My ERIRREL W (M xp My, G) R BSRIKOKFFRE. & f 08 My BRI,
W (M x ¢ My, G) 7ZEFBIRIRAFFRIE.

G MREATK R (Gog) N

= 0
(Gop) = (95 f?h,) : (2.7)
HIW R (GP) A
(GPo) = (g;l f—;;ljlil) : (2.8)
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3. AR RKAS R HOIRE

AT HE S TR ORI BRI PR (1,0) R AE RSB AL AR & R IR .
S, & (M x My, G) AHRARKRASRT, W

T;k = Tl;ka (3.1)
T, = —2f'L0,f, (3-2)
Tl = 2f 10,0, (3.3)
Th = 2f (64050 f — 8400 f) + T}ka/, (3.4)
Th =Th, =Th =Thy =0. (3.5)
. 222  a=1,8=7v=F, TH
Ty = (05 Gri — 0w G7) GV + (95 G — 0w G 7) G, (3.6)
#(2.7)F1(2.8)fAN(3.6), H
Tio = 05 (f*hyir) = O (Fhy )l f 20T
= (2f b0y | + [0y hy — 2f by O f — [2Ouhyiz) f 207"
= 2718005 f — 05,0k ) + (B — Oprhy )BT
= 2171040, f — 64,0 f) + T;k
[ H A 75(3.1)-(3.3), (3.5) WAL, WEHE. O
W2, & (M) x My, G) REEARE RAHAM, N
Tiis = This, (3.7)
Ty = —2fhyz0k f, (3.8)
Ty = 2fhyyz0; f, (3.9)
Ty = 2Oy f = by ) + 2T (3.10)
Tjgs = Tjws = Tjk; =Tjs = 0. (3.11)
WEBR. 223 B =4, v=kK,0 =45, 115
Ty = T;’k’Gl? + T;:k’Gl’?' (3.12)
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¥ (2.7 (3.4) AN (3.12), H

2

Typig = 207 (0005 f = 85,00 f) + T} Py
2
= 2f (hyrg 0y f =y O ) + Ty hy
= Qf(hk'?aj'f - hj’?ak’f) + fz%j'k'?'
A HEAT15(3.7)-(3.9), (3.11) %07, TEEE. O

ER3. & (M) x My, G) REARE FAMAH, 1)

Tj = 71j + 28J(111 f), (313)
Tj/ = Ti‘/. (314)
WERR. 4 (2.5)% B =4/, "I {5
_ sk s’k o sk’ s’k o
7y = G s + G T + G T + GTF T, (3.15)

(2.8) (3.10)F1(3.11)MAN(3.15), H

_, 2
Ty = [N 2f (g0 f = By f) + F2T ]
—,2
== 2f_1(a]/f _— @rf) + hs k Tj’k’?

= Tj/.

[F) B AT 75 (3.13) koL, IEHE. O
4. FEIRIRAKEFR

AN FEBARIR IR KRR T 1P 1.
EIPL. % (M x My, G) RIS RABEN, MESLREBEY (M, x My, G) RFHa9%
HALG M, &FH549, B 7, = —20;(In f).
MERR. ARAEE 20 (2.4) WA, (M % ; Mo, G) A&~ FHT 4 ALY

T8 = 0. (41)

gitrmis, ADEM TR
1
{ 7 +20;(In f) =0, w2
Tjr = 0.
(4.2) 75 % 7, = —20;(In f) H M, - FH10, iEHe. O
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R 2 B 45 i HE

HIRL R 9;(Inf) = 0, WHEMRKRAFRN (M x (M, G) R-FH#H L ARG (My,g) A
(M, h) A7 2 T84

IERR. HEPLATEN, SRR IOKERRTE (M) < Ms, G) 52 P 2 HAY

{ %g+23j(1nf):o, 3
Tj/ =0.
¥ 0;(In f) = 0 FRN(43) I —, AI15(4.3) &M T
1
{ =0 (4.4)
Ty = U.
HHE 2H1(2.4) AT 5N, (4.4)EWRE (M, g) M1 (Mo, h) #RE~FH, k5. O

5. &51p

A4 R BRIROR R 5 R MG (1,0) 1 AL R # AL bs 28 H HURRIE 3, 13 BIHERIR ZOK
R TR 78 L B AT, B My FE PR, 7, = —20,(In f), TS — R s /R ok
FRAUE IO ROT % e BATRE I SR AR ER Wi TR, 45 P R R ORRHAE IO B A1 5

EEUH

H X H AR B2 2 4T H (12261088, 11761069), 3 58 i ¥ K 24 0 78 4= REAF 61 35 4 4 10 H
(XSY202301013).
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