Basur vi’chalov
Reasons:
The torah forbade Jews from eating meat and milk together. The issur is learned out from the pasuk in the torah that states one cannot cook a goat in its mothers milk. The torah repeats this three times to teach us three separate lavim, one may not cook, eat or benefit from such a mixture.

There are various reasons given to explain why the torah forbade this mixture.  
1. the rambam explains that it is similar to worshipping idolatry. Because the goyim used to cook up milk and meat together on their holidays, therefore we forbade this similar act as well.

2. the Rashbam offers another explanation that it is a cruel thing to the animal to cook up the meat in its mothers milk.

3. the rabeinu bachaya explains that doing is cruel to this person himself because this will cause timtum halev.
4. the chinuch says that the prohibition is creating such a mixture, as we see that this is different than any other issur that the torah forbade even the cooking of such a mixture.   

The chidush:

The interesting fact of buser and chalov is that both foods separately are permitted, however, when joined together creates an issur. 

There is a dispute as to how many lavim there are in the isser of basur vi’chalov. The ba’hag counts one lav, however the rambam and the chinuch count two; one for the cooking and one for the eating (but he does not count the isser of beniffiting.)
Not the normal way:

The rambam says and the poskim bring it down that there is an isser of eating this even if it is not the normal way of eating. This is a special nuance specifically here different than all other prohibitions from eating other dvarim asurim. Similarly, by the isser of neneh, benefiting, also applies even if in not the normal way. Of having hanoah.  
The shiur:
The piskei teshuvah brings R’ Akivah Eiger who holds that the shiur is a prutah. However, others hold that is a shiur of a kizayos. 

The Rambam also mentions that the isser applies even if the piece of meat is less than a kizayos, and even if the there is less than a kizayos of milk, as long as all together they combine to equal the shiur of a kizayos. This is in regards to receiving of malkus, but even less than the shiur of kizyos is also prohibited. 
Chatzei shiur

Everyone agrees that there is an issur of chaezer shiur minhatorah, both regarding the eating and the benefiting.

Malkus:
Regarding the aspect of eating, everyone agrees that that you get malkus for eating baser vi’chalov together, however, in regards to the isser of benefiting, there is a dispute among the poskim. The piskei teshuvah brings this machlokas, the rambam holds that one does not receive lashes, but the mishna la’melech holds that one does receive malkus. 
Ashes:
The isser of getting benefit applies even in it is burnt entirely and there are only ashes remaining. There is dispute whether this is an isser min’ hatorah or only forbidden midirabanon. 
What to do with basur vi’chalov:

The badei hashulchan says to either bury it or throw it in the ocean, but one should not throw it outside because we are scared that perhaps someone else might pick it up and benefit from it. One should not burn it, because even in its burnt stage one may not derive any benefit from it.

The torah said that one may not cook meat and milk together, the rishonim wonder why the torah used the word “cook” if it is prohibited to eat or get any sort of use from a mixture of basur vi’chalov? 

The answer given is that only through cooking is there an isser min hatorah, but, there still remains an isser d’rabonan even not created through cooking.
What type of cooking?

First we have to establish if the prohibition of cooking milk and meat is the same definition of cooking that we find by shabbos. The pri chadosh holds that it is the same, and therefore he says that anything that is prohibited in regards to shabbos is also prohibited by basur vi’chalov. However, others argue and hold that the two are not comparable and what might be considered cooking in regards to shabbos may not necessarily be considered cooking by basur vi’chalov, and vice versa. (pri migadim c.f. 1) 
Broiling, barbecuing, roasting:
The pri chadosh holds that it is biblically prohibited. Others, however, hold that it is only prohibited mid’ rabonan.

Frying, smoking:

There is also a dispute whether it is biblically prohibited or only prohibited mid’ rabonan.

Salting and soaking:
Not biblically prohibited.

Cooking with a microwave:

There is dispute among the poskim whether it is biblically prohibited or not. 
Cooking it twice:

A dispute among the acharonim, most hold it is not considered cooking, however, see the pri migadim that says in place that it is biblically prohibited, and in another place that it is prohibited mid’ rabonan.

Pouring from a klei rishon (that would create an isser kdei klipah, on the outer layer):

If the pouring was as at a constant; meaning that there was no break between the stream of water (milk) coming from the pot as it hit the item (the meat) then there is a dispute as to whether or not it is biblically prohibited or not. But if there was a break in the pouring and the flow was not constant then all agree that it is not considered cooking.
In a klei sheni:

The mechaber (s 105) says it is not considered cooking. 
Cooking meat in a pot that has bleyias of milk:

The chachmas adam says that since we poskin that “tam is kikar” it is therefore biblically prohibited. Others, hold that it is only prohibited mid’ rabonan.

Cooking not for the purpose of eating:

The badei hachulchan (c.f. 3) says that is still prohibited.

Cooking to destroy: for example to clean out an oven that has basur vi’chalov in it, or throw out basur vi’chalov into an incinerator.

R’ epraim greenblat and r’ yitzchok berkowitz hold that it is permitted, however, the yalkut yosef says that it is prohibited.  
Wash machine:

Everyone holds that it is permitted, except for the “chai halevi”. 

S’ 3

The prohibition of basur vi’chalov applies to kosher milk and kosher meat, what is the halacha by meat that is not kosher?
There is for sure no isser min hatorah, however, mid’ rabonan there is a dispute whether or not it usser. The Bach and derishah hold that it is still prohibited, but most argue, including the mechaber (s 3) and hold that there is no isser at all. The argument seems not practical because non-kosher meat is not permitted to be eaten anyway, so what difference does it make if there is an added isser of basur vi’chalov? The acharonim (taz) explain that there would be a difference in regards to whether we would be able to say “chanan” or “chaticha haru lihschabed bu”; if there is a din of basur vi’chalov then these denim would apply.  

An animal that became unfit i.e. “treifa” or “neveila”:
Cooking- Since they are kosher animals they maintain their isser of basur vi’chalov, and it is therefore prohibited to cook it. 
Eating- In regards to eating it and receiving malkus there is a dispute, the rambam holds that there are no malkus because we say that “ein isser chal ol isser”. 
Hanoah- However, in regards to being able to benefit from this, the rambam still holds that it is permitted because we say that by any isser of benefiting, it is a continuation of the original isser of eating and therefore we can still apply the din of “ein isser chal ol isser”, but many argue and hold that there is an isser in benefiting. 
Isser dirabonan: 
Most (rema s. 1) hold that since in a case that there is no isser min hatorah of basur vi’chalov, there is also no prohibition to benefit from such a mixture, and one is also permitted to cook up such a mixture (as long as it does not create a situation of daroysah. Look at r’ akivah eiger c.k. 3)

Milk and chicken:

There is only an isser mid’rabonan to eat, and In regard to the the isser of cooking and the isser hanoah the mechaber (s. 3) says that it is pemitted. 

Fish and meat

The mechaber says that it is prohibited, but the achronim say that it is a mistake. Some say, brought in the pisker teshuvh, that there is still an aspect of “sacanah” danger involved and one should not eat fish and milk together. Some sefardim therefore do not eat milk and fish together, and most Ashkenazim are not concerned with this because they assume that there is no danger involved.

maris ein
The rema (s. 3) states that by an isser mid’ rabonan there is no problem of maris ein, therefore, when we are dealing with chicken one may place his milk that is made from nuts, which is not real milk, together since there is no isser here of basur vi’chalov, and chazal did not decree a “gezeirah” of maris ein by an isser mid’ rabonan. 

However, the shach (s 6) argues on this and proves that and chazal did decree a “gezeirah” of maris ein even by an isser mid’ rabonan. The taz (4) goes with the rema, but mentions that it is best to make a heker, but if unable to, he is still permitted to eat the food.  The badei hachulchan (s 40, 41) says to be stringent like the shach and not allow one to eat nut- milk and chicken together.
By meat and milk where there is an isser min’ hatorah, we so have to be concerned with “maris ein, therefore one must create a heker, i.e. place nuts near the milk to show that the milk is not real milk and this will allow him to eat this together with meat. 

But in a case where the milk and meat are not served together, then we may be lenient and not require a heker. For example, if one ate meat and for dessert he wants to drink a coffee (with not real milk), he is permitted since the meat and milk are not on the table at the same time, there is no element of maris ein because we do not have to assume that his friend saw him eat the meat and now sees him drinking the coffee. One must, however, keep note that if there is some meat remaining on the table, even if he is finished eating it, that he is still required to have a heker, because there still remains an isser of having milk and meat on the same table. 

Cooking not real milk with meat 

The mechaber (4) says that there is an isser to cook mother’s milk together with meat. The shach (7) argues and holds that there is no problem of maris ein by cooking, because will say that you are doing it for a sick person and the cooking is permitted. However, everyone else argues and the poskim seem to go with the mechaber that there is an isser of maris ein even by cooking.

If this milk gets mixed up in the pot that is cooking the meat

The mechaber (4) says that there is no problem at all, and we do not even require any bitul. However, r’ akiva eiger says that if you do it on purpose then it is forbidden for you to eat it.

Practically

In our times there are so many food items that are made from soy, and appear to look like meat but are not, and milk products made with margarine and are not really milk products, so the question is, is whether there is still a din of maris ein since it so prevalent that many foods resemble meat products, is there a din of maris ein anymore?

There is a dispute among the contemporary poskim; the badei hachulchan (48) says that it is prohibited, however, R.Y.B. says that it is permitted.
Margarine:
Is permitted

Milk creamer: 

Together with meat some prohibit, but after meat it is permitted, and R. Frost says that even with meat it is permitted.
Parve ice cream: 

R.Y.B. says that one should not use it when contemporary Jews are present, but among Orthodox Jews it is permitted.
s. 6.

The Rema says that one is prohibited from turning on a fire underneath a pot of a goy, because we have a concern that maybe there is bliyos of basur vi’chalov that is left in the pot and you might be inadvertently cooking basur vi’chalov.

One may not place mix the waters of a milk utensil with the waters of a meat pot, because it may also lead to basur vi’chalov if the waters are in a klei rishon and still yad soledses bo.

The third halacha brought down is that is one may not use a pot that …  

However, the Rema ends off that this is only lechatchila, and only a chumra, but not the exact din. The achronim explain the reason for this is because there are a lot of possibilities that would make this halacha improbable and therefore not a real concern. (look at badei hachulchan 94)

Because of this Rema, the piskei teshuvah (8) brings down that in reality it is permitted to cook up meat for a goy in a milk pot that is eino ben yomo, because since there is no isser min’ hatorah, therefore there is no isser of bishul and benefiting, however since the Rema says here that lechatchila one should not cook up a pot that has a possibility of basur vi’chalov one should refrain from doing this also.

However, others (R. akiva eiger and chasam sofer) maintain that in a eino ben yomo it is not considered bishul of basur vi’chalov and therefore permitted.    
In theory it could come out from here that if you want to restore the electricity of a building, it might be problematic because when you turn it on you might inadvertently be cooking basur vi’chalov

Shampoo:
In regards to the third halacha of the rema, we can discuss the use of shampoo that is made from basur vi’chalov, and based on this halacha here we can say that there is no problem, even though you are benefiting from the guf haisser itself, it is still permitted because it is a nosen tam l’fgam, and not able to be eaten.
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