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2.1 Basic Algorithmic Problems for Convex Sets

111 ﬁe Weak Violation Problem (WVIOL).

Given a vector ¢ € Q", a rational number y, and a rational number

& > 0, either
v (i) assert that c"x <y +e for all x € S(K,—¢) \

- (i. e, ¢Tx <y is almost valid), or
*'(ii) find a vectory € S(K,¢) withc'y >y —¢
(a vector almost violating ¢’ x < y).

v

Given a vector ¢ € Q", a rational number y, and a rational number
¢ > 0, either

(i) assert that c"x <y +e¢ for all x e S(K,—¢), or
(i) assert that cTx >y — ¢ for some x € S(K , ¢)
(i. e, ¢Tx <y is almost nonvalid).

" (2.1.13) The Weak Separation Problem (WSEP).

Given a vector y € Q" and a rational number & > 0, either

() assert that y € S(K,9), or

(i) find a vector ¢ € Q" with ||c|le = 1 such that ¢"x < cTy+6
for every x € S(K,—9)
(i. e, find an almost separating hyperplane).

(2.1.14) The Weak Membership Problem (WMEM).

Given a vector y € Q" and a rational number 6 > 0, either

(1) assert that y € S(K,9), or
(i) assert that y ¢ S(K,—4).

Similarly as in the strong version SVIOL (2.1.2), the special case of (2.1.11)
where ¢ = 0 and y = —1 is of particular importance. Note, however, that (for
¢ < 1) output (i) of WVIOL only means that S{K,—¢) is empty (K might still
be nonempty) and output (ii) means finding a point almost in K. We call this
special case of WVIOL the weak nonemptiness problem (WNEMPT).
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