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Introduction. Let S b e  a minimal nonsingular projective surface of
general type defined over an algebraically closed fie ld  k o f  characteris-
t ic  O. W e denote by pg  an d  K,, respectively the geom etric  genus and
the canonical divisor o f S .  In  a  se r ie s  o f  p a p e rs  [ 5 ] ,  [ 6 ]  a n d  [7],
Horikawa studied the structure (the num ber o f m odu li, th e  deforma-
tion type, e tc .)  of minimal nonsingular projective surfaces S o f  general
type satisfying the equality : 2P,= (K 2) + 3  o r  2pg = (K 2 ) + 4 .  T h e  sur-
faces stu d ied  b y  H orikaw a are, how ever, th e  e x tre m e  cases in  the
sense that if the value of pg  i s  g iv e n ,  ( K 2 ) = 2 P , - 3  o r  2 P , - 4  is the
smallest possible value of (K2 ) (c f. [3 ], Theorem  9 ) .  In  t h e  present
article, by em ploying the m ethods in troduced  in  [ 5 ]  and used effec-
tive ly  in  [6 ] and [7 ], w e shall study the structures of minimal nonsin-
gular projective surfaces of general typ e  sa tis fy in g  th e  eq u a lity  2P,=
(K2) + 2 ,  o f  w h ic h  w e  s h a l l  g iv e  a description u n d er sev era l m ild
restrictions. In the f ir s t  section of the p resen t article, various results
are collected, which we use below  frequen tly  a n d  sometimes without
specified  references. In the second section w e  p ro v e  th a t the irregu-
larity  q vanishes for minimal surfaces of general type w ith  2p ( K 2 ) +
2. In the th ird  and fourth  sections w e have to  lim it  o u rse lv e s  to  the
case where I K j  h a s  n o  f ix ed  co m p o n en t. T h is  assum ption im plies
th a t 11(1 is not composed o f a  p e n c il .  On the other hand, 11(1 h as a t
most two base points. In the th ird  section w e consider the case where
I K i h as no base point and n : = P , - 1 > 3 .  Then, morphism ç  : = 0 1K1
S - - ›V c  P" (w here V:=yo(S)) defined  by 1KI is  a morphism o f degree
2 except when n = 3  and deg  go=3. If one assumes that  and deg
= 2  th en  V i s  a  D e l  Pezzo su rfa ce  o f d e g r e e  n ;  t h u s  n < 9 .  The


