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Let t be a tame oriented link in a 3-space R3 satisfying that there is a solid 
torus Vin R3 whose boundary, av, contains ,e. For a longitude 1, a meridian 
µ on av, if the number of points of 1 n t and µ n t are minimum, 1 and µ are said 
to be nice with respect to t. Let 1 andµ be nice with respect to t and let p, q 
be the number of µ n ,e, A n t respectively. Assume that pq :#: 0. Then if V is 
unknotted in R3, t is said to be a torus link of type (p, q) and if Vis knotted in 
R3, tis said to be a cable link of type (p, q) with a core c of Vand Vis said to be 
associated to t. And t is denoted by ,ep,q [3]. If p coincides with the absolute 
value of the intersection number of µ and t, t is said to be a link with same ori­
entation (on aV). 

If k=kp,q is a torus knot, the genus of k, g(k)= i (p-1) (q-1) in [3], [4] 

and if k=kp,q is a cable knot with a core c, g(k)= i (p-1) (q-1)+ pg(c) in [3], 

[5]. 
In this paper, we will consider the genus of torus links and cable links and 

show the followings. 

THEOREM. Let t be a torus link of type (p, q) with same orientation and let 

d be the greatest common ·divisor of p and q. Then g(t)= ~ {(p-1) 

(q-1)-d+l}. 

COROLLARY. Let ,e be a cable link of type (p, q) with same orientation on 

av and let d be the greatest common divisor of p and q. Then g(t)= i {(p-1) 

(q-1)-d + l} + pg(c) for the core c of V. 

We study in the piecewise linear category throughout this paper. 

PROOF OF THEoREM 

To prove Theorem, we prepare the following special case for Theorem. 

LEMMA 1. Let t 0 be a torus link of type (p, np) with same orientation for 

an integer n. Then g(t0)=} (p-1) (np-2). 

PROOF. Let Vbe an unknotted solid torus associated to t 0 and letµ, c* be 
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a meridian, a core of Vrespectively. For a link L= pc* U µ, we easily see that the 
Alexander polynomial Llit1, ... , tp, t)=(t-l)P- 1, where pc* means non-twisted 
p parallel loops to c in the interior of V hence pc* is a trivial link in R3• So 
Lltit1, ... , tp)=(ti···t;-l)v-1(t 1 ···tp-l)-1 by Theorem 3.2 in [l]. Hence 
deg.Llto<t, ... ,t)=p(_p-l)n-p. By the way, for the reduced Alexander 
polynomial Lltit) of £0 , deg. Lltit)~2g(.£0)+p-l and deg. Lliit, ... , t)+l= 
deg. LI tit) [2]. Therefore 2g(.e0 ) ~p(p- l)n-2p + 2 =(p-1) (np-2). 

On the other hand, we can easily construct an orientable surface F with oF= 

£0 such that g(F)=~-1) (np-2). So g(.e0)~-½<p-l) (np-2). 

LEMMA 2. Let .£ = .£ p,q be a torus link such that the greatest common divisor 

of p and q is d. Then .e is a cable link of type ( d, PJ) with a core k!, 1' a torus 

knot of type(~, j). 

PROOF. As each component of .£ is a torus knot of type ( ~, ~ ), the core of 

V associated to a cable link .£ is also a torus knot of type ( ~ , ~). If.£ is a knot, 

Lemma 2 is trivial. So assume that d~2. As the linking number of each two 

components of £ is ± ~1, .£ is a cable link of type ( d, d ~~ ) = ( d, ~q). 

PROOF OF THEOREM. By Lemma 2, g(.tp,q)=g(.£4,f!J-). Let f be a faithful 

homeomorphism of V associated to £4,Pl onto an unknotted solid torus V*. 

As/ is faithful,/(£4, fj) is a torus link of type ( d, ~q) ([6]), denoted by .e:_ Pt 

Since £4 pq is a link with same orientation, £! ~ is also a link with same ori-
, d 'd 

entation and 

g(.ed,Pl) = g(.e:.1) + dg(k~.J) 

by Lemma 2 and Corollary 1.9.3 in [5]. By the way, 

g(.£1.Pl) = ½<d-1)( ~q -2) 

by Lemma 1 for ~q is devided by d and 

g(k~,!) = 1 ( ~ -1) ( ~ -1). 

Therefore we obtain that g(.£p,q)=g(.£d,!q)= 1 {(p-l)(q-1)-d+l)}. 
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Corollary is obtained by the above Theorem and Corollary 1.9.3. in [5]. 
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