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Consuming a Sequence

In[1]: type ’a seq =
| Nil
| Cons of ’a * (unit -> ’a seq)

Out[1]: type ’a seq = Nil | Cons of ’a * (unit -> ’a seq)

Get the first n elements as a list:
In[2]: l e t rec get n s =

match n, s with
| 0, _ -> []
| n, Nil -> []
| n, Cons (x, xf) -> x :: get (n-1) (xf ())

Out[2]: va l get : int -> ’a seq -> ’a list = < fun >

xf () forces evaluation
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Sample Evaluation

l e t rec from k = Cons (k, fun () -> from (k + 1))

l e t rec get n s =
match n, s with
| 0, _ -> []
| n, Nil -> []
| n, Cons (x, xf) -> x :: get (n-1) (xf ())

ProducerConsumer

get 2 (from 6) ⇒ get 2 (Cons (6, fun () -> from (6 + 1)))
⇒ 6 :: get 1 (from (6 + 1))
⇒ 6 :: get 1 (Cons (7, fun () -> from (7 + 1)))
⇒ 6 :: 7 :: get 0 (from (7 + 1))
⇒ 6 :: 7 :: get 0 (Cons (8, fun () -> from (8 + 1)))
⇒ 6 :: 7 :: []
⇒ [6; 7]
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Joining Two Sequences

In[3]: l e t rec appendq xq yq =
match xq with
| Nil -> yq
| Cons (x, xf) -> Cons (x, fun () -> appendq (xf ()) yq)

Out[3]: va l appendq : ’a seq -> ’a seq -> ’a seq = < fun >

In[4]: get 5 (appendq (from 0) (from 100))

Out[4]: - : int list = [0; 1; 2; 3; 4]

A fair alternative:
In[5]: l e t rec interleave xq yq =

match xq with
| Nil -> yq
| Cons (x, xf) -> Cons (x, fun () -> interleave yq (xf ()))

Out[5]: va l interleave : ’a seq -> ’a seq -> ’a seq = < fun >

In[6]: get 5 (interleave (from 0) (from 100))

Out[6]: - : int list = [0; 100; 1; 101; 2]



Joining Two Sequences

In[3]: l e t rec appendq xq yq =
match xq with
| Nil -> yq
| Cons (x, xf) -> Cons (x, fun () -> appendq (xf ()) yq)

Out[3]: va l appendq : ’a seq -> ’a seq -> ’a seq = < fun >

In[4]: get 5 (appendq (from 0) (from 100))

Out[4]: - : int list = [0; 1; 2; 3; 4]

A fair alternative:
In[5]: l e t rec interleave xq yq =

match xq with
| Nil -> yq
| Cons (x, xf) -> Cons (x, fun () -> interleave yq (xf ()))

Out[5]: va l interleave : ’a seq -> ’a seq -> ’a seq = < fun >

In[6]: get 5 (interleave (from 0) (from 100))

Out[6]: - : int list = [0; 100; 1; 101; 2]



Joining Two Sequences

In[3]: l e t rec appendq xq yq =
match xq with
| Nil -> yq
| Cons (x, xf) -> Cons (x, fun () -> appendq (xf ()) yq)

Out[3]: va l appendq : ’a seq -> ’a seq -> ’a seq = < fun >

In[4]: get 5 (appendq (from 0) (from 100))

Out[4]: - : int list = [0; 1; 2; 3; 4]

A fair alternative:
In[5]: l e t rec interleave xq yq =

match xq with
| Nil -> yq
| Cons (x, xf) -> Cons (x, fun () -> interleave yq (xf ()))

Out[5]: va l interleave : ’a seq -> ’a seq -> ’a seq = < fun >

In[6]: get 5 (interleave (from 0) (from 100))

Out[6]: - : int list = [0; 100; 1; 101; 2]



Joining Two Sequences

In[3]: l e t rec appendq xq yq =
match xq with
| Nil -> yq
| Cons (x, xf) -> Cons (x, fun () -> appendq (xf ()) yq)

Out[3]: va l appendq : ’a seq -> ’a seq -> ’a seq = < fun >

In[4]: get 5 (appendq (from 0) (from 100))

Out[4]: - : int list = [0; 1; 2; 3; 4]

A fair alternative:
In[5]: l e t rec interleave xq yq =

match xq with
| Nil -> yq
| Cons (x, xf) -> Cons (x, fun () -> interleave yq (xf ()))

Out[5]: va l interleave : ’a seq -> ’a seq -> ’a seq = < fun >

In[6]: get 5 (interleave (from 0) (from 100))

Out[6]: - : int list = [0; 100; 1; 101; 2]



Joining Two Sequences

In[3]: l e t rec appendq xq yq =
match xq with
| Nil -> yq
| Cons (x, xf) -> Cons (x, fun () -> appendq (xf ()) yq)

Out[3]: va l appendq : ’a seq -> ’a seq -> ’a seq = < fun >

In[4]: get 5 (appendq (from 0) (from 100))

Out[4]: - : int list = [0; 1; 2; 3; 4]

A fair alternative:
In[5]: l e t rec interleave xq yq =

match xq with
| Nil -> yq
| Cons (x, xf) -> Cons (x, fun () -> interleave yq (xf ()))

Out[5]: va l interleave : ’a seq -> ’a seq -> ’a seq = < fun >

In[6]: get 5 (interleave (from 0) (from 100))

Out[6]: - : int list = [0; 100; 1; 101; 2]



Joining Two Sequences

In[3]: l e t rec appendq xq yq =
match xq with
| Nil -> yq
| Cons (x, xf) -> Cons (x, fun () -> appendq (xf ()) yq)

Out[3]: va l appendq : ’a seq -> ’a seq -> ’a seq = < fun >

In[4]: get 5 (appendq (from 0) (from 100))

Out[4]: - : int list = [0; 1; 2; 3; 4]

A fair alternative:
In[5]: l e t rec interleave xq yq =

match xq with
| Nil -> yq
| Cons (x, xf) -> Cons (x, fun () -> interleave yq (xf ()))

Out[5]: va l interleave : ’a seq -> ’a seq -> ’a seq = < fun >

In[6]: get 5 (interleave (from 0) (from 100))

Out[6]: - : int list = [0; 100; 1; 101; 2]



Joining Two Sequences

In[3]: l e t rec appendq xq yq =
match xq with
| Nil -> yq
| Cons (x, xf) -> Cons (x, fun () -> appendq (xf ()) yq)

Out[3]: va l appendq : ’a seq -> ’a seq -> ’a seq = < fun >

In[4]: get 5 (appendq (from 0) (from 100))

Out[4]: - : int list = [0; 1; 2; 3; 4]

A fair alternative:
In[5]: l e t rec interleave xq yq =

match xq with
| Nil -> yq
| Cons (x, xf) -> Cons (x, fun () -> interleave yq (xf ()))

Out[5]: va l interleave : ’a seq -> ’a seq -> ’a seq = < fun >

In[6]: get 5 (interleave (from 0) (from 100))

Out[6]: - : int list = [0; 100; 1; 101; 2]



Joining Two Sequences

In[3]: l e t rec appendq xq yq =
match xq with
| Nil -> yq
| Cons (x, xf) -> Cons (x, fun () -> appendq (xf ()) yq)

Out[3]: va l appendq : ’a seq -> ’a seq -> ’a seq = < fun >

In[4]: get 5 (appendq (from 0) (from 100))

Out[4]: - : int list = [0; 1; 2; 3; 4]

A fair alternative:
In[5]: l e t rec interleave xq yq =

match xq with
| Nil -> yq
| Cons (x, xf) -> Cons (x, fun () -> interleave yq (xf ()))

Out[5]: va l interleave : ’a seq -> ’a seq -> ’a seq = < fun >

In[6]: get 5 (interleave (from 0) (from 100))

Out[6]: - : int list = [0; 100; 1; 101; 2]



Joining Two Sequences

In[3]: l e t rec appendq xq yq =
match xq with
| Nil -> yq
| Cons (x, xf) -> Cons (x, fun () -> appendq (xf ()) yq)

Out[3]: va l appendq : ’a seq -> ’a seq -> ’a seq = < fun >

In[4]: get 5 (appendq (from 0) (from 100))

Out[4]: - : int list = [0; 1; 2; 3; 4]

A fair alternative:
In[5]: l e t rec interleave xq yq =

match xq with
| Nil -> yq
| Cons (x, xf) -> Cons (x, fun () -> interleave yq (xf ()))

Out[5]: va l interleave : ’a seq -> ’a seq -> ’a seq = < fun >

In[6]: get 5 (interleave (from 0) (from 100))

Out[6]: - : int list = [0; 100; 1; 101; 2]


