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I I items

I T : {1, ..., n} → P (I)
T (k) k T {1, ..., n}

T I
I T

T : {1, ..., n} → P (I)
I K I T

suppcountT (K) suppcountT (K) = |{t|1 ≤ TID(t) ≤ n ∧K ⊂ T (t)} |
K supportT (K) = suppcountT (K)

n

K µ
T supportT (K) ≥ µ Fµ

T µ
T Fµ

T,r µ
r r ≥ 1

Fµ
T =

⋃
r≥1 F

µ
T,r

Fµ
T

µ T

T : {1, ..., n} → P (I)
I K K1 K1 ⊂ K supportT (K1) ≥

supportT (K)

I
(X,Y ) (X,Y ) X → Y

X → Y confT (X → Y ) = supportT (XY )
supportT (X)
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ON THE NUMBER OF CANDIDATES IN APRIORI LIKE 
ALGORITHMS FOR MINIG FREQUENT ITEMSETS

multiple num

r Fµ
T,r

r Fµ
T,i, 0 ≤ i < multiple num multiple num

r
multiple num multiple num =

0

multiple num rmax < multiple num
rmax µ rmax

tmax

rmax < tmax multiple num
tmax multiple num

multiple num
multiple num

µ = minsup

multiple num

t ∈ T
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•

w O(Nw)
N

• k
(k − l) k − 2

k − 2

k
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(k−1)

w∑
k=2

(k − 2)|Ck|≤ Costofmerging ≤
w∑

k=2

(k − 2)|Fk−1|2,

w
• |t|

(|t|
k

)
k

O(N
∑

k

(
w
k

)
)

w

Nn n
Nn = {1, 2, ..., n} M = {M1,M2, ...,Ms} Nn

|Mi|= k, i = 1, 2, ..., s 1 ≤ k ≤ n
t, 0 ≤ t ≤ k |Mi ∩Mj |̸= t, i ̸= j ∈ {1, 2, ..., s} m(n, k, t)

max|M | M

Nn I M
k

f(n, r, t) r
I = {i1, ..., in} ≥ t

≥ t

2r − n < p, 1 ≤ t ≤ r ≤ n
0 ≤ i ≤ (n− t)/2 i ≤ k − t

Fi(n, r, t) = {F ⊂ Rn : |F |= r, |F ∩ {1, 2, ..., t+ 2i}|≥ t+ i}.
Fi(n, r, t) r In

t+ i {1, 2, ..., t+ 2i} ⊂ In w ∈ N
⋃
{0}

(r − t+ 1)(2 +
t− 1

w + 1
) ≤ n < (r − t+ 1)(2 +

t− 1

w
),

f(n, r, t) = |Fw(n, r, t)|
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Fi(n, r, t)
2r − n < t 2r − n ≥ t

r {1, 2, ..., n} ≥ t
f(n, r, t) =

(
n
r

)
i ≤ (n − t)/2

t + 2i ≤ n {1, 2, ..., t + 2i} ⊆ {1, 2, ..., n}
i ≤ r − t t+ i ≤ r

r F |F ∩ {1, 2, ..., t+ 2i}|≥ t+ i

t+1
multiple num

Ct+1, Ct+2, ..., Ct+multiple num

≥ t

C1 C2

t Ct t

t + 1
r = t + multiple num

|Cr|≤ F0(n, r, t)

Cr r In
Cr ≥ t

|Cr| |f(n, r, t)|

w w w ≤ r − t
w > r − t w ≥ r − t+ 1

n < (r−t+1)(2+
t− 1

w
) ≤ (r−t+1)(2+

t− 1

r − t+ 1
) ≤ (r−t+1)

2r − 2t+ 2 + t− 1

r − t+ 1
≤ 2r−t+1 ≤ n.

w > r − t w = 0 ≤ r − t = multiple num

Fi(n, r, t)
2r − n < t 2r − n ≥ t

r {1, 2, ..., n} ≥ t
f(n, r, t) =

(
n
r

)
i ≤ (n − t)/2

t + 2i ≤ n {1, 2, ..., t + 2i} ⊆ {1, 2, ..., n}
i ≤ r − t t+ i ≤ r

r F |F ∩ {1, 2, ..., t+ 2i}|≥ t+ i

t+1
multiple num

Ct+1, Ct+2, ..., Ct+multiple num

≥ t

C1 C2

t Ct t

t + 1
r = t + multiple num

|Cr|≤ F0(n, r, t)

Cr r In
Cr ≥ t

|Cr| |f(n, r, t)|

w w w ≤ r − t
w > r − t w ≥ r − t+ 1

n < (r−t+1)(2+
t− 1

w
) ≤ (r−t+1)(2+

t− 1

r − t+ 1
) ≤ (r−t+1)

2r − 2t+ 2 + t− 1

r − t+ 1
≤ 2r−t+1 ≤ n.

w > r − t w = 0 ≤ r − t = multiple num

Fi(n, r, t)
2r − n < t 2r − n ≥ t

r {1, 2, ..., n} ≥ t
f(n, r, t) =

(
n
r

)
i ≤ (n − t)/2

t + 2i ≤ n {1, 2, ..., t + 2i} ⊆ {1, 2, ..., n}
i ≤ r − t t+ i ≤ r

r F |F ∩ {1, 2, ..., t+ 2i}|≥ t+ i

t+1
multiple num

Ct+1, Ct+2, ..., Ct+multiple num

≥ t

C1 C2

t Ct t

t + 1
r = t + multiple num

|Cr|≤ F0(n, r, t)

Cr r In
Cr ≥ t

|Cr| |f(n, r, t)|

w w w ≤ r − t
w > r − t w ≥ r − t+ 1

n < (r−t+1)(2+
t− 1

w
) ≤ (r−t+1)(2+

t− 1

r − t+ 1
) ≤ (r−t+1)

2r − 2t+ 2 + t− 1

r − t+ 1
≤ 2r−t+1 ≤ n.

w > r − t w = 0 ≤ r − t = multiple num
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(r − t+ 1)(2 +
t− 1

0 + 1
) ≤ n < (r − t+ 1)(2 +

t− 1

0
)

(r − t+ 1)(2 + t− 1) ≤ n < (r − t+ 1)(2 +∞),

(r − t+ 1)(t+ 1) ≤ n < ∞.

(multiple num+ 1)(t+ 1) ≤ n < ∞.

n n
multiple num t

w
w = 0 f(n, r, t) = F0(n, r, t)
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F0(n, r, t) r In
{i1, i2, ..., it} □

F0(n, r, t) =
(
n−t
r−t

) (
n−t
r−t

)
∼ (1.611... + o(1))n

|Cr|≤ (1.611...+ o(1))n

t
Ct t

t
r = t+ x x ≥ 0 |Cr|≤ F0(n, r, t)

multiple num x □
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minsup

x = (x1, ..., xn) y = (y1, ..., yn)
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(x, y) = x1y1 + ...+ xnyn

n, k0, k1 k0+k1 = n

Σ = Σ({0, 1}n; k0, k1) =
= {x = (x1, ...., xn) : xi ∈ {0, 1},
|i : xi = 0|= k0, |i : xi = 1|= k1}.

Σ

|Σ|= Permutations(k0, k1) =
n!

k0! k1!
t ∈ N ∪{0} F ⊂ Σ

t

In = {i1, ..., in}
Σ k1 = r (0, 1) (x1, x2, ...., xn) ∈ Σ

r c ∈ Cr xj = 1 ij ∈ c
xj = 0 ij /∈ c 1 k1 = r

Σ r
Cr

p I = {i1, i2, ..., in} T :
{1, 2, ..., w} → P(I) I n = 2p p = r

|Cr| r
ci, cj ∈ Cr

≤ Σ(m1,m2)∈A
(

n
m1

)(
n−m1

m2

)
A = {(m1,m2) : m1,m2 ∈

N0,m1 +m2 ≤ n,m1 + 2m2 ≤ p− 1}

r

Σ(m1,m2)∈A
(

n
m1

)(
n−m1

m2

)
= (2.4628... +

o(1))n
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F ⊂ Σ
k0 = k1 = p = n/2

•
• µ

µ m(n, r, p)
f(n, r, t)
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