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AxB = BxA (1)
1xA @ Ax1xA (2)
Ax(BxC) =2 (AxB)xC (3)

O0o00000ooooO000ooobo0ooO0O00ODOO00000000D000000 Oproduct
0000000000000000 (family) 000000000000 OOOOOOOOOOO
oog

goo/oo0oooopoobooooIooo«s0000 ;0 cobooooopooooc;o
¢;00000000000000000/000000000

OO0 1 A product of this indezed family is an object P together with maps P 2% C; (one for

each i), having the universal property:

Given any object X and any maps X Ei C; (one for each i) there is exactly one map X Lp

such that all the triangles below commute, i.e. such that p;f = f; for each i in I.
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00 exercised (C, x Cp) x C. 00000 triple product 0000000000000 OC, x
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(Co X Cp) x Co = Cy x (Cy x Cy)

2 Sum
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00 2 A pair By g By 2§ makes S a sum of By and Bs if each object Y and each pair
B, BY, B, 3Y, there is exactry one map S Ly for which both g1 = gj1 and ga = gja.

Note: The maps j1, jo are called injection map for the sum. As with products, we often

choose a special sum of By and Bs and denote it by By + Ba, ji, ja.
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A+B = B+ A (4
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3 000 / Distributive Law
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(AxB)+(AxC) =2 Ax(B+0O) (7)
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