


/* abstract data type for vector */
typedef struct {
    int len;
    data_t *data;
} vec_rec, *vec_ptr;

/* create vector */
vec_ptr new_vec(int len) {
    /* allocate header structure */
    vec_ptr result = (vec_ptr)malloc(sizeof(vec_rec));
    if (!result) return NULL; /* no memory available */
    result->len = len;
    /* allocate array */
    if (len > 0) {
        data_t *data = (data_t *)calloc(len, sizeof(data_t));
        if (!data) {
            free((void *)result);
            return NULL;
        }
        result->data = data;
    }
    else {
        result->data = NULL
    }
    return result;
}

/* retrieve vector element -> dest */
/* return 0 (out of bounds) or 1 (successful) */
int get_vec_element(vec_ptr v, int index, data_t *dest) {

    if (index < 0 || index >= v->len) {
        return 0;
    }
    *dest = v->data[index];
    return 1;
}

/* retrieve vector length */
int vec_length(vec_ptr v) {
    return v->len;
}

/* set vector element */
/* return 0 (out of bounds) or 1 (successful) */
int set_vec_element(vec_ptr v, int index, data_t val) {

    if (index < 0) || index >= v->len) {
        return 0;
    }
    v->data[index] = val;
    return 1;
}



void combine1(vec_ptr v, data_t *dest) {
    int i;
    data_t val;

    *dest = IDENT;
    for (i=0; i<vec_length(v); i++) {
        get_vec_element(v,i,&val);
        *dest = *dest OP val;
    }
    return;
}

void combine2(vec_ptr v, data_t *data) {
    int i;
    int length;
    data_t val;

    length = vec_length(v);
    *dest = IDENT;
    for (i=0; i<length; i++) {
        get_vec_element(v,i,&val);
        *dest = *dest OP val;
    }
    return;
}



data_t *get_vec_start(vec_ptr v) {

    return v->data;
}

void combine3(vec_ptr v, data_t *dest) {
    int i;
    int length;
    data_t *data;

    length = vec_length(v);
    data = get_vec_start(v);
    *dest = IDENT;
    for (i=0; i<length; i++) {
        *dest = *dest OP data[i];
    }
    return;
}

void combine4(vec_ptr v, data_t *dest) {
    int i;
    int length;
    data_t *data;
    data_t x;

    length = vec_length(v);
    data = get_vec_start(v);
    x = IDENT;
    for (i=0; i<length; i++) {
        x = x OP data[i];
    }
    *dest = x;
    return;
}



void combine5(vec_ptr v, data_t *dest) {
    int i;
    int length;
    data_t *data;
    data_t x;
    int limit;

    length = vec_length(v);
    data = get_vec_start(v);
    x = IDENT;
    limit = length-2;
    /* combine 3 elements at a time */
    for (i=0; i<limit; i+=3) {
        x = x OP data[i] OP data[i+1] OP data[i+2];
    }

    /* finish any remaining elements */
    for (; i<length; i++) {
        x = x OP data[i];
    }
    *dest = x;
    return;
}


