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V� 1 â�
 24 ÌÁ %K�"���· k�¼ÇÐ
� y

s� ë�H"f\�"f��H GCC _� TREE _� data type �̀¦ ���8̈��̀¦ 0Aô�Ç ÂÒì�r�̀¦ [O�"î

��̧2�¤ 
���x_þvm���. s� ë�H"f��H �©�
{©�y� Âúª�Ér ë�H"f�� |̈c 1pw ½+Ëm���.

V� 2 â�
 £o>».É

Äº��� s� ë�H"f\�"f ��6 x
���H ���8̈�_� &ñ
_�\�¦ [þt���, TREE node ���̂\�¦ ���Ér �Ü¼�Ð	כ ���8̈�ô�Ç����H _�p��� ��m�
��, TREE node _� data type �̀¦ ���8̈�
���H �¦̀�	כ _�p�ô�Ç��. #�l�"f data type �Ér y�� node _� TREE TYPE
�̀¦ ��ØÔv���H ��s	כ {9�ìøÍ&h�s���.

GCC\�"f_����8̈��Ér width_�����â
,7£¤ integer[þt<�Ê�Ér real[þt_� truncationõ� extension,�Ér NOP EXPR
�Ð �����·p��. Õªo��¦, integer ü< pointer ��s�_� ���8̈��Ér CONVERT EXPR �Ð ����èß���. integer \�¦ real �Ð
_� ���8̈��Ér FLOAT EXPR \�¦ ��6 x
��¦ real \�"f integer �Ð��H FIX TRUNC EXPR \�¦ ��6 xô�Ç��.
��A���H NOP EXPR \�¦ ��t��¦ widening õ� narrowing s� �½Ó�©� s�ÀÒ#Q������¦ ��&ñ

���H �̧��H �<ÊÃº[þt_�

3lq2�¤s���.

• convert.c \�"f, convert to integer

• c-typeck.c \�"f, build binary op (boolean ops) ü< truthvalue conversion

• expr.c \�"f, MULT EXPR _� operand [þt�̀¦ 0Aô�Ç expand expr.

• fold-const.c \�"f, fold

• tree.c \�"f, get narrower ü< get unwidened

GCC \�"f_� TREE node ���8̈�_� entry point ��H ‘convert’ �<ÊÃºs� 9, s� �<ÊÃº��H $prefix/gcc/c-covert.c
��{9�\� ������÷&#Q e����. GCC _� �̧��H ���#Q_� front end ��H ‘convert’ �<ÊÃº\�¦ ��t��¦ e��#Q�� ô�Ç��. 
�t�ëß� #Q
�"� 7áxÀÓ_� ���8̈��̀¦ ��6 x½+É ��������H	כ Õª ���#Q\� ���� ��\�¦ �.���s	כ Äº��� s� convert �<ÊÃº\� @/K�"f ¶ú�(R �Ð�̧
2�¤ 
���.
s� �<ÊÃº_� �â
Äº, Type _� code \� ����"f, ?/ÂÒ&h�Ü¼�Ð  ñØ�¦
���H �<ÊÃº�� y��y�� ²ú���t���HX<, Õª l�ï�rs� ÷&

��H type Ü¼�Ð��H ��6£§õ� °ú �Ér ��s	כ e����.

• VOID TYPE

build1 () �<ÊÃº\�¦ ��6 x
�#�, CONVERT EXPR \�¦ Òqt$í
ô�Ç��.

• INTEGER TYPE

convert to integer () �<ÊÃº\�¦ s�6 x
�#� %�o�ô�Ç��. ���õ�°úכ\� @/K� constant folding &h�6 x.

• BOOLEAN TYPE

truthvalue conversion ()�<ÊÃº\�¦:�xK�"f expr �̀¦%�o�ô�ÇÊê, build1�<ÊÃº\�¦:�xK� NOP EXPR
node \�¦ Òqt$í
ô�Ç��. ���õ�°úכ\� @/K� constant folding &h�6 x.

• POINTER TYPE

convert to pointer () �<ÊÃº\�¦ s�6 x
�#� %�o�ô�Ç��. ���õ�°úכ\� @/K� constant folding &h�6 x.

• REAL TYPE

convert to real () �<ÊÃº\�¦ s�6 x
�#� %�o�ô�Ç��. ���õ�°úכ\� @/K� constant folding &h�6 x.

• COMPLEX TYPE

convert to complex () �<ÊÃº\�¦ s�6 x
�#� %�o�ô�Ç��. ���õ�°úכ\� @/K� constant folding &h�6 x.
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• VECTOR TYPE

convert to vector () �<ÊÃº\�¦ s�6 x
�#� %�o�ô�Ç��. ���õ�°úכ\� @/K� constant folding &h�6 x.

y�� code _� s�2£§s� ·ú��9ÅÒ1pws�, K�{©� TYPE Ü¼�Ð_� ���8̈�r� s�\�¦ 0Aô�Ç �<ÊÃº\�¦ y��y��  ñØ�¦÷&>� ÷& 9,
VOID TYPE �̀¦]jü@ô�Ç�� Qt� �̧��HÂÒì�r\�"f constant foldings�s�ÀÒ#Q�������H�.����ú�Ãºe·¦̀�	כ constant
folding \� @/ô�Ç ë�H"f��H ���Ér ë�H"f\�"f Êê\� ���/åL½+É �.���s	כ
0A\�"f ���/åLô�Ç convert to ... () �<ÊÃº[þt�Ér �̧¿º $prefix/gcc/convert.c ��{9�\� ������÷&#Q e����H �<ÊÃº[þts�

��. truthvalue conversion () �<ÊÃº_� �â
Äº, $prefix/gcc/c-common.c ��{9�\� ������÷&#Q e����.
Õª!3� ��A�_� ÂÒì�r\�"f��H y�� ���8̈� �<ÊÃº[þt\� @/ô�Ç [jÂÒ ?/6 x�̀¦ ¶ú�(R4�§Ü¼�Ð+� GCC _� data type �̀¦ ½̈$í



���H ¹�è\���Hכ #Q�"� ��s	כ e����Ht� ¶ú�(R�Ð�̧2�¤ 
���.

V� 3 â�
 truthvalue conversion Áþ�ÊÁ

s� �<ÊÃº��H 0A_� convert \�"f BOOLEAN TYPE �̀¦ %�o�½+É M:  ñØ�¦÷&��H �<ÊÃºs���. Óüt�:r s�/BM\�"fëß�  ñ
Ø�¦÷&��H ��s	כ ��m���, #Q�"� BOOLEAN %�o�ü< �'aº���)a ��_� �̧��H /BM\�"f  ñØ�¦�)a��. s� �<ÊÃº��H expr �̀¦
TRUTH NOT EXPR _� argument ü< q��§
�����, ‘if’ <�Ê�Ér ‘while’ statement, ? .. : exp \� @/ô�Ç Õª��_	כ
data type Ä»ò́$í
 �����\�¦ 
���HX< ��6 x�)a��.
ï�rq���H expression expr _� "é¶A� representation �̀¦ 2[
���H ��õ	כ expr �� 0 ���t� �����t�\�¦ ³ð�&³
���H Ä»ò́

ô�Ç tree boolean expression \�¦ Òqt$í

���H �Ü¼�Ð	כ s�ÀÒ#Q4R e����.
Äºo���H �½Ó�©� éß�í�Hy� build binary op (NE EXPR, expr, boolean false node, 1), \�¦ z�́'��½+É Ãº e��t�

ëß�, Äºo���H comparison [þtõ� &&, ||, ! \�¦ þj&h��o 
��9�¦ �̧§4�ô�Ç��. ���õ�&h�Ü¼�Ð ìøÍ8̈�÷&��H type �Ér �½Ó�©�
‘boolean type node’ #Q#��� ô�Ç��.
%�o�
��¦ 
���H expr _� TREE CODE ��

• EQ EXPR <�Ê�Ér NE EXPR, LE EXPR, GE EXPR, LT EXPR, GT EXPR,
TRUTH ANDIF EXPR, TRUTH ORIF EXPR, TRUTH AND EXPR, TRUTH OR EXPR,
TRUTH XOR EXPR, TRUTH NOT EXPR {9� �â
Äº, expr _� TYPE �̀¦ boolean type node �Ð ����â


��¦ =åQ�·p��.

• INTEGER CST{9��â
Äº, integer zerop ()_�#�ÂÒ\�����, boolean false node<�Ê�Ér boolean true node
�� [O�&ñ
�)a��.

• REAL CST {9� �â
Äº, real zerop () _� #�ÂÒ\� ����, boolean false node <�Ê�Ér boolean true node �� [O�
&ñ
�)a��.

• ADDR EXPR {9� �â
Äº, expr s� external decl _� ÅÒ�è{9� �â
Äº, þj&h��o\�¦ 3lw
�l� M:ë�H\� éß�í�Hy�

build binary op (NE EXPR, expr, boolean false node, 1) \�¦ Ãº'��ô�Ç��. ÕªXO�t� ·ú§�̀¦ �â
Äº,
TREE SIDE EFFECTS \�¦ ¶ú�(R4�§Ü¼�Ð+�, COMPOUND EXPR node \�¦ Òqt$í
K�"f ìøÍ8̈�
�����,
boolean true node \�¦ ìøÍ8̈�
�>� �)a��.

• COMPLEX EXPR {9� �â
Äº, TREE SIDE EFFECTS _� #�ÂÒ\� ���� TRUTH OR EXPR <�Ê�Ér
TRUTH ORIF EXPR node �� Òqt$í
÷&#Q ìøÍ8̈��)a��.

• NEGATE EXPR, ABS EXPR, FLOAT EXPR, FFS EXPR {9� �â
Äº, éß�í�Hy� operand \�¦ ������Ð re-
cursive \�¦ Ãº'��ô�Ç��.

• LROTATE EXPR, RROTATE EXPR {9� �â
Äº TREE SIDE EFFECTS _� #�ÂÒ\� ����
COMPOUND EXPR node \�¦ ìøÍ8̈�
�����, operand \�¦ ������Ð recursive \�¦ Ãº'��ô�Ç��.

• COND EXPR {9� �â
Äº, COND EXPR node \�¦ Òqt$í
ô�Ç��

• BIT AND EXPR {9� �â
Äº, �̧|	�\� ���� NOP EXPR node \�¦ Ãº'��ô�Ç��.

Õª ü@_� �̧��H TREE CODE �� 0A_� TREE CODE ×�æ caller \�>� ×�æçß�\� return ÷&t� ·ú§��H �̧��H
TREE CODE [þt�Ér



4 convert to ... () Áþ�ÊÁ�æ· 4

build_binary_op (NE_EXPR, expr, integer_zero_node, 1);

�� Ãº'��÷&#Q ìøÍ8̈�÷&>� �)a��.

V� 4 â�
 convert to ... () Áþ�ÊÁ�æ·

s� �<ÊÃº��H z�́]j�Ð K�{©� expr _� type �̀¦ Äºo��� t�&ñ
ô�Ç TYPE Ü¼�Ð ����â

�#� Õª\� @/ô�Ç tree node \�¦ ìøÍ8̈�

���H ÂÒì�rs���. �&³F� GCC \�"f��H s�XO�>� Ãº'���)a tree node \� l��:r&h�Ü¼�Ð constant folding s� Ãº'��÷&>� �)a
��. Õª!3� ��A� ÂÒ'���H y��y��_� �<ÊÃº\� @/K�"f ¶ú�(R�̂¦ J$�X<, convert to ... () �<ÊÃº\�¦ ¶ú�(R�:r Êê s��Qô�Ç �<ÊÃº
�� ]j@/�Ð Ãº'��
�l� 0AK� support 
���H �<ÊÃº[þt\� @/K� ¶ú�(R�Ð�̧2�¤ 
���x��.

tree convert to pointer (tree type, tree expr)

EXPR \�¦ #Q�"� pointer <�Ê�Ér reference type TYPE Ü¼�Ð ���8̈�ô�Ç��.

EXPR��H ìøÍ×¼r� pointer<�Ê�Ér reference, integer, enumeral, literal zero #���
� 9, ��u�́ �â
Äº �̧
ÀÓ��  ñØ�¦�)a��. ��A�_� ���Ér �<ÊÃº[þt�̀¦ ¶ú�(R�Ð��� ·ú���xt�ëß�, @/ÂÒì�r_� convert to ... () �<ÊÃº[þt�Ér
recursive \�¦ s�6 xô�Ç��. s� �<ÊÃº��H y��y��\� @/K� Õª\� ·ú�ú́��Ér, NOP EXPR, CONVERT EXPR
tree node \�¦ Òqt$í

�>� ÷&��HX<, s� �<ÊÃº��H #Q*�ô�Ç node _� type �̀¦ pointer �Ð ���8̈�
���H ��s	כ 3lq
&h����X<, ëß���� °ú �Ér POINTER TYPE <�Ê�Ér REFERENCE TYPE �̀¦ pointer type Ü¼�Ð ����â
½+É
�â
Äº, NOP EXPR node \�¦ Òqt$í

�>� ÷& 9, �� Qt�_� �â
Äº, K�{©� precision õ� pointer type _�
precision s� ú́��̀¦ �â
Äº, CONVERT EXPR node �̀¦ Òqt$í

�>� �)a��.

tree convert to real (tree type, tree expr)

EXPR �̀¦ #QÖ¼ floating-point type TYPE �Ð ���8̈�ô�Ç��.

EXPR �Ér ìøÍ×¼r� float <�Ê�Ér integer, enumeral #��� ô�Ç��. ÕªXO�t� ·ú§�̀¦ �â
Äº �̧ÀÓ��  ñØ�¦�)a��.

����â

��¦ 
���H expr ��

• REAL TYPE {9� �â
Äº, ���%i� ���Ãº flag float store \� ���� CONVERT EXPR <�Ê�Ér
NOP EXPR node �� Òqt$í
�)a��.

• INTEGER TYPE, ENUMERAL TYPE, BOOLEAN TYPE, CHAR TYPE {9� �â
Äº,
FLOAT EXPR tree node �� Òqt$í
�)a��.

• COMPLEX TYPE {9� �â
Äº,

tree convert to integer (tree type, tree expr)

EXPR \�¦ #Q�"� integer (<�Ê�Ér enum) type TYPE Ü¼�Ð ���8̈�ô�Ç��. EXPR ��H pointer <�Ê�Ér integer,
discrete (enum <�Ê�Ér char, bool), float, vector e��s� d�¦aË>\O��̀¦ �;���s	כ ÕªXO�t� ·ú§�̀¦ �â
Äº, �̧ÀÓ��
 ñØ�¦�)a��. s���_	כ ���õ���H �>rF�
���H #Q*�ô�Ç ½̈�̧�̂\�"f�̧ ��6 x÷&t� ·ú§��H Dh�Ð Òqt$í
�)a tree node
s�����H ��s	כ �½Ó�©� ��&ñ
�)a��

Äº��� s� �<ÊÃº�� Ãº'��÷&���"f ×�æ¹כô�Ç &ñ
�Ð�� |̈c Ãº e����H �¦þt�̀]	כ ���$� ÆÒØ�¦
�>� ÷&��HX<, ���©� ×�æ
¹ô�Çכ ��Ér	כ TYPE õ� EXPR _� TYPE s� y��y�� ��t��¦ e����H TYPE PRECISION {9� �.���s	כ
EXPR _� TYPE �Ér inprec t�%i� ���Ãº\� $��©�÷&�¦, TYPE �Ér outprec \� $��©�÷&>� �)a��. Õªo�
�¦ ���Ér ��Ér	כ EXPR _� TREE CODE &ñ
�Ð (��A�\�"f ex form Ü¼�Ð ³ð�&³Ùþ¡��.) s���. Óüt�:r ���
8̈�_� l�ï�r�Ér EXPR _� TYPE s� Áº%Á	s���\� ���� ��¾º#Qt�t�ëß�, �� Qt� ÂÒì�r\�"f_� Ãº'���Ér
TYPE PRECISION ü< EXPR _� TREE CODE &ñ
�Ð\� ²ú���t�>� �)a��. Type _� ���8̈�\�"f ú́§
�Ér l�ï�rs� ÷&��H ��Ér	כ K�{©� input x9� output _� precision _� ß¼l� ���1lx{9� �.���s	כ

����â

��¦ 
���H expr ��

• POINTER TYPE, REFERENCE TYPE {9� �â
Äº, CONVERT EXPR node \�¦ Dh�Ð Òqt$í

r�&�"f, ��r� recursive Ãº'���̀¦ ô�Ç��.
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• INTEGER TYPE, ENUMERAL TYPE, BOOLEAN TYPE, CHAR TYPE {9� �â
Äº,
TREE CODE CLASS (ex form)�� ‘<’s����éß�í�Hy� TREE TYPE (expr) = type\�¦Ãº'��ô�Ç
��. ex form s� TRUTH AND EXPR <�Ê�Ér TRUTH ANDIF EXPR, TRUTH OR EXPR,
TRUTH ORIF EXPR, TRUTH XOR EXPR, TRUTH NOT EXPR {9� �â
Äº, EXPR _�
operand [þt_� type �̀¦ convert �<ÊÃº\�¦ s�6 xK� ���8̈�ô�Ç Êê, s�\� @/ô�Ç expr \�¦ ìøÍ8̈�ô�Ç��. ëß�
��� output precision s� input presicion �Ð�� °úכs� 9þt �â
Äº, NOP EXPR node \�¦ Òqt$í
ô�Ç��.
4�¤ú̧�K� t���H ÂÒì�r�Ér output precision �Ð�� input presicion s� 9þt �â
Äº�� K�{©�ô�Ç��. s�XO� �â

Äº,îß����
����¦óøÍéß�÷&��H TYPE �̀¦·ú���?/��
��¦y�� ex form�������ÉrÃº'���̀¦K�1>��ô�Ç
��. Óüt�:r %�o�K� ×�¦ ��¹כ��9 \O���H ex form _� �â
Äº, NOP EXPR node \�¦ Òqt$í
K� ÅÒ>� �)a��.
s��Qô�ÇÃº'���Ér���Ð&h�{©�ô�Ç node\�¦ëß�×¼��H�,������s	כ recursive ñØ�¦�̀¦:�xK���r� convert
() <�Ê�Ér covert to ... () �<ÊÃº\�¦  ñØ�¦
�>� ÷&��H ��s	כ {9�ìøÍ&h�s���.

• REAL TYPE {9� �â
Äº, FIX TRUNC EXPR node \�¦ Òqt$í
ô�Ç��.

• VECTOR TYPE {9� �â
Äº, NOP EXPR node \�¦ Òqt$í
ô�Ç��.

tree convert to complex (tree type, tree expr)

EXPR \�¦ {9�ìøÍ&h���� complex type TYPE �Ð ���8̈�ô�Ç��.

����â

��¦ 
���H expr ��

• REAL TYPE, INTEGER TYPE, ENUMERAL TYPE, BOOLEAN TYPE,
CHAR TYPE {9� �â
Äº, COMPLEX EXPR node \�¦ Òqt$í
ô�Ç��.

• COMPLEX TYPE{9��â
Äº, �̧|	�\����� COMPLEX EXPR node\�¦Òqt$í

�����, expr �̀¦
Õª@/�Ð ìøÍ8̈�ô�Ç��.

tree convert to vector (tree type, tree expr)

EXPR \�¦ {9�ìøÍ&h���� vector type TYPE Ü¼�Ð ���8̈�ô�Ç��.

����â

��¦ 
���H expr ��

• INTEGER TYPE <�Ê�Ér VECTOR TYPE {9� �â
Äº, NOP EXPR node \�¦ Òqt$í
ô�Ç��.

4.1 Support Áþ�ÊÁ�æ·

��A�\� &ñ
_��)a �<ÊÃº[þt�Ér Óüt�:r convert to ... () �<ÊÃº[þtëß� 0AK�"f �>rF�
���H ��Ér	כ ��m���. 
�t�ëß� s� �<ÊÃº[þt
�Ér type _� ���8̈��̀¦ 0AK�"f base �Ð ��6 x÷&��H �<ÊÃºs�l� M:ë�H\�, #�l�"f ���/åL
��̧2�¤ ô�Ç��.

• tree type for size (unsigned bits, int unsignedp)

Precision s� BITS bit [þt�Ð ½̈$í
÷&�¦, ëß���� UNSIGNEDP �� 0 s� ��u�́ �â
Äº unsigned ���
integer type �̀¦ìøÍ8̈�ô�Ç��.ÕªXO�t�·ú§Ü¼���, signeds���.z�́]j��{9��̀¦K�$3�
�l����\� GCC_�
�íl��o\�"f p�o� ëß�[þt#Qé�H TREE node [þt_� TYPE PRECISION \�¦ q��§�<ÊÜ¼�Ð+� &h�{©�ô�Ç
tree node \�¦ ìøÍ8̈�
�>� �)a��.

• tree get unwidened (tree op, tree for type)

îß����ô�Ç ëß��pu_� wider type [þt�Ð_� #Q*�ô�Ç ���8̈�[þt�̀¦ ú̧����·p, OP \�¦ ìøÍ8̈�ô�Ç��. OP _� type
Ü¼�Ð ÷&[�to���H °úכ_� ���8̈��Ér °ú̀�כ¦ OP ü< °ú >� ëß���H��.
ëß���� FOR TYPE s� 0 s� ��m������, Äºo���H, type FOR TYPE Ü¼�Ð ���8̈�÷&%3������, OP \�¦
type FOR TYPE Ü¼�Ð ���8̈�ô�Ç ��õ	כ °ú �Ér °ú̀�כ¦ ìøÍ8̈�½+É �.���s	כ
ëß���� FOR TYPE �� 0 s� ��m������, unaligned bit-field reference [þt�Ér, Õª��s	כ ·ú�ú́�t� ·ú§�̀¦
Ãº e��t�ëß�, °ú̀�כ¦ ú̧��¦ e���̀¦ Ãº e����H ���©� ����Ér type Ü¼�Ð ����â
 |̈c Ãº e����. ÕªXO�t� ·ú§�̀¦ �â

Äº, bit-field reference [þt�Ér K�{©� type ?/ memory �ÐÂÒ'� f��]X�&h�Ü¼�Ð fetch |̈c Ãº e���̀¦ �â
Äº
\�ëß� 7á§ �8 ����Ér type Ü¼�Ð ����â
|̈c �.���s	כ



4.1 Support Áþ�ÊÁ�æ· 6

OP ��H ìøÍ×¼r� &ñ
Ãº, z�́Ãº, <�Ê�Ér enumeral type \�¦ ��4R�� ô�Ç��. �í���'�[þt�Ér )�|ÃÌ
�t� ·ú§��H
��.
Äºo��� ìøÍ8̈�½+É Ãº e����H ì�r"î
ô�Ç °úכs� OP _� type s� ���8̈�|̈c �â
Äº OP �Ð F� Òqt$í
|̈c Ãº e��
��H Y>�Y>� �â
Äº�� �>rF�ô�Ç��. 
�t�ëß� 7á§ �8 V,��Ér type Ü¼�Ð OP \�¦ SX��©�
�t���H ·ú§��H��. ëß����
FOR TYPE �� Õª�Qô�Ç SX��©�\� �'aK� d����ņq�¦ 
�%i�6£§�̀¦ ��ØÔ��������, Äºo���H Õª�Qô�Ç °úכ[þt
�̀¦ _��̧&h�Ü¼�Ð �����ô�Ç��. \V\�¦ [þt#Q, ëß���� OP �� (unsigned short)(signed char)-1 �����, Äº
o���H ëß���� FOR TYPE s� int s��¦, Õª�¦̀�	כ unsigned short �Ð SX��©�
���H ��s	כ OP \�¦ F�Òqt
$í

���H �������s	כ (signed char)-1 \�¦ ìøÍ8̈�
���H �¦̀�	כ x�ô�Ç��. ÕªXO�l� M:ë�H\�, (signed char)-1
\�¦ (int) �Ð SX��©�ô�Ç ���õ���H (int) OP ü<��H ��ØÔ��.

• tree unsigned type (tree type)

���Ér ÂÒì�rÜ¼�Ð TYPE õ� 1lx{9�ô�Ç unsigned type �̀¦ ìøÍ8̈�ô�Ç��.

• tree signed type (tree type)

���Ér ÂÒì�rÜ¼�Ð TYPE õ� 1lx{9�ô�Ç signed type �̀¦ ìøÍ8̈�ô�Ç��.

• int integer zerop (tree expr)

ëß���� EXPR s� &ñ
Ãº �©�Ãº 0 <�Ê�Ér 4�¤�èÃº �©�Ãº 0 {9� �â
Äº 1 �̀¦ ìøÍ8̈�ô�Ç��.

• int real zerop (tree expr)

ëß���� EXPR s� z�́Ãº �©�Ãº 0 s���� 1 �̀¦ ìøÍ8̈�ô�Ç��.

• int tree int cst lt (tree t1, tree t2)

ëß���� &ñ
Ãº �©�Ãº[þt T1 õ� T2 �� < \�¦ ëß�7á¤
���H °úכ[þt�̀¦ �����·p����� 0 s� ����� °úכ. q��§
���H
X< e��#Q"f ]X���H ~½ÓZO��Ér Õª[þt_� data type \� _��>rô�Ç��.

• int tree int cst sgn (tree t)

&ñ
Ãº �©�Ãº T _� ÂÒ ñ\� �'aK� ìøÍ8̈�ô�Ç��. ìøÍ8̈�°úכ�Ér T < 0 s���� -1, T == 0 s���� 0, T > 0 s�
��� 1 s���. T _� type s� unsign {9� M: ]X�@/ -1 s� ìøÍ8̈�÷&t� ·ú§6£§�̀¦ �ÃÐ�¦
���.


