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1. Introduction. Let K and L be finite CW-complexes and let
f" KL be a cellular map. If f is a homotopy equivalence, the
Whitehead torsion v(f) e Wh() is defined, where Wh() is the White-
head group of the fundamental group of L (for the definitions, see
Milnor [2]).

Whitehead has proved in [4] that K and L are of the same simple
homotopy type iff there is a homotopy equivalence f" K-L such that
v(f)--O.

In 1965, Kwun and Szczarba proved two theorems for Whitehead
torsion [1]; one is the Sum Theorem, and the other the Product
Theorem. The Sum Theorem is stated as follows.

Theorem Io Let X and Y be finite cell complexes which are the
union of subcomplexes X=X X, Y-Y [3 Y, and Xo, Yo the intersec-
tion Xo=XfqX, Yo-Yfq Y. Let f" X--.Y be a cellular map and

f lX=f" X-Y (i=0, 1, 2). If f are homotopy equivalences and Xo
is connected and simply connected, then f is a homotopy equivalence
and
( 1 ) r(f) i.r(f) +/..r(f),
where ]." Wh(I(Y,))-Wh (7:1(Y)) are induced by the inclusion maps.

In this paper we shall consider the case when X0 is non-simply
connected. Then we obtain the following result which is a generaliza-

tion of Theorem I.
Theorem I’. Let X, Y be finite CW-complexes which are the

union of subcomplexes X=X [J X, Y- Y [J Y. Put Xo-X1 X, Yo
=Y Y. Let f" X-Y be a cellular map and f,--f lX,’Xi-Y, be
homotopy equivalences (i-0, 1, 2). If Xo is connected, then f is a
homotopy equivalence and

( 2 ) r(f) ].r(f) + ],r(f0 ]0.r(f0),
where ]" Y,-Y are inclusions.

In particular, if X0 is simply connected, then v(f0)=0 and hence
we get formula (1) from formula (2).

Next, the Product Theorem in [1] reads as follows.
Theorem II. If C is an acyclic based A-complex and C’ a based

B-complex, then v(C(R)C’)-z(C’)i.r(C), where z(C’) is the Euler


