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Study in Isomorphism Theorems of
Schemes Product

Montaser Zahlan”

Abstract

This research studies the Cartesian diagrams of products, and we clarify
by this research the importance of the Cartesian diagrams in simplifying
proofs of some isomorphism theorems of schemes product. The research
starts by employing the Yoneda Lemma to be able to prove some of
isomorphism theorems of schemes product by using product of sets, and
that is because the definition of the product of sets is more simpler in
comparison with the definition of schemes product. The corollary (3-5)
shows that there is an equivalence between the Cartesian diagrams of sets
and the Cartesian diagrams of schemes, theorem (3 — 9) shows how to use
the Cartesian diagrams in proving isomorphism between tow schemes.
Theorem (4 — 9) was employed in proving the theorem (4 — 1) - which

shows the isomorphism X x, (X x, Y)~ X x Y where each of X and Y
is S -scheme - and the theorem (4 — 2) which shows the isomorphisms
(Xxg Y)x, ZxZx, (XxgY)=Xx, Z~Zx, X where each of X and Y is

S -scheme andZ is Y -scheme , theorem (4 — 2) was employed in
proving  the  associative  property of  schemes  product

(X% Y)xg Z~Xxg (Yxg Z). Theorem (4 — 4) shows that if O is an

" Department of Mathematics, The fourth Faculty of Sciences in Suwayda,
Damascus University, Syria.
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immersion then it can be canceled of the left in composing morphisms
between schemes, which was employed in proving the theorem (4 — 5)

which shows the isomorphism X x, Y ~ X x; Y where each of X and

Y is S -scheme in addition to the assumption that there is an immersion
o.S-HT.

Key words: Cartesian diagrams, scheme, schemes product.
Msc 2010: 14 A 15. 18 A 05
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(B : (Category) 44dl iy (1 - 1)

el C oy
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;3 il C aa COP sy 1 Gayes

. Hom_,,,(X,Y) = Hom, (Y, X) . ob(C°"") =0b(C)
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[4] : SPECA o cilila daja ¢lii) (13 - 1)

oo P Bl ) Al (local ring) Al dslall Y A L e
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(X xg $)xe 8% Xxg §7 sy Mgy ((%,5),57) €(X % $)x 8™ & (X,57) e X xS
Jilail) ciliyia ary dawa @l B 4G G cillabilall aggda Ciligi —4
Xxy (XxgY)m Xxg Y :diaya (1 —4)
b Y labhddl o) sla
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CMa) paiia A cllabidl) plaad el cliya b Aad

id
Xxg¥Y > X xgY —q>Y
p 4 p 4 ] <

id

X — X — S
LS () gl 058 & Ga 5 - S Laladall Gl 5 (51 el aual
Xy (X Y)m X xg Y 3 sl (9-3) Aayaall
blhie Z us (XxgY)x, ZoZx, (XxgY)m Xxg ZrZxg X 4t (2—4)
clagysall S P e S e Des Yoo il
Lyl o @llds (Llag elaall 058 e glatiy Y15 5V GOBEL < glagal
(8- 3)

b oY) ksl
idxf

AxgZ —> Xxg¥ —> X

1 1 4

Z —f> Y — S
@bl apall s8¢ i SN Babaddll SIS 5 ¢ )18 el aaal) )
CXx V)X, Zo Xxg Z O st (9 = 3) iyl o llyg (Ll
(X xg Y)xg Z = X xg (Y xg Z) ieaall dpmpanill Lalall 455 (3 — 4)
(Xxg Y)x, (Y xg Z) & X xg (Y xg Z) Wl (2 — 4) Laajsuall e rolagl)
c(Xxg Y)xg Za Xxg (Y g Z) 5Se a (as (X Y)xy (Y xg Z) = (X xg Y)xg 2 SU3S 5
Dbl 500 jlaia) (Say Nidie . (immersion) et O oS4l :Aay (4 - 4)
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s (9,9%)1(X,0,) —>(Y,0,) 3 (F,1):(X,0,) —>(¥,Q,) ‘S bl
Sny beb o o (0,67):(Y.0,) > (2,0,)  oSds  comila (phbie Gu
05 sadse @SS Gl e Bie . (g,07)o(f, ) =(0,0%)(9,0%)
Glie O Lads dangluh Gleliad o S i€ oo f =0og
=0 s Y iy

xS omla phhde n o gmidise @SE G e Lady
H(y=T(X) ) ) sl 3 £ o0y =gl 00y

oy fr
Oz00p = Oyy — Oy,

o, g
OZ,o-(y) — OY’y - O,

cls s XxeX gsu f =00 08w s e 0 o
oSy 17(@), 05 (@) €O (FU)=0,(g7(V)) ¢k «UeQ 3 aeo,)
f(@)=0)(a@) & a5 xe f1U)IS dal e (5(@), = 7(e,) = 0!(@,) = (6} (@),
O i Gaw Lae . fP = g% aiay (U e QIS dal e elldy ((10-1) daiil) Caua
(f.19=(0.9")

1058y Maie (immersion) et 015 ST K13 :diay (5 - 4)

o dbaulg T e 2 ey S e ala lahda Y 5 X e JS 3 Xx Y a X%, Y
f b ‘F“&\Llas.d\ Otk
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DAy yaiia A cllabidl) plaad el cliya b Aad

X%y Y —> Y Sy
p 4 nd [l

X > s 5T
e Qs p Ry (E=008 apzoop sk AV Glwdl el
LEN by g5 PoLady oxxy shall Q) dadly ganslall Llawy)
B ey cliged pog=Eop uss Xxg Y slall U Ll gl
(4 — 4) Baysall an Sl (e ojlmitl (S 6 et 0 SV gogogi=godop
el O WL aal b s Labad) O e o =Eo P o al
aiey LS @l apdl € AN () L) @l Ul )
Xxg Y X% Y
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